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Categorised view of commands

This chapter provides a categorised view of all built-in DP functions, tasks and objects.

) Arraysand datasets
@ Bool1d - A rectangular numeric boolean array of rank 1.
@ Bool2d - A rectangular numeric boolean array of rank 2.
@ Boo0l3d - A rectangular numeric boolean array of rank 3.
@ Bool4d - A rectangular numeric boolean array of rank 4.
@ Bool5d - A rectangular numeric boolean array of rank 5.
@ Byteld - A rectangular numeric byte array of rank 1.
@ Byte2d - A rectangular numeric byte array of rank 2.
@ Byte3d - A rectangular numeric byte array of rank 3.
@ Bytedd - A rectangular numeric byte array of rank 4.
@ Byte5d - A rectangular numeric byte array of rank 5.
@ Complexild - A rectangular numeric Complex array of rank 1.
@ Complex2d - A rectangular numeric Complex array of rank 2.
@ Complex3d - A rectangular numeric Complex array of rank 3.
@ Complex4d - A rectangular numeric Complex array of rank 4.
@ Complex5d - A rectangular numeric Complex array of rank 5.
@ Doubleld - A rectangular numeric double array of rank 1.
@ Double2d - A rectangular numeric double array of rank 2.
@ Double3d - A rectangular numeric double array of rank 3.
@ Doubledd - A rectangular numeric double array of rank 4.
@ Double5d - A rectangular numeric double array of rank 5.
@ Floatld - A rectangular numeric float array of rank 1.
@ Float2d - A rectangular numeric float array of rank 2.
@ Float3d - A rectangular numeric float array of rank 3.
@ Float4d - A rectangular numeric float array of rank 4.
@ Float5d - A rectangular numeric float array of rank 5.
@ |ntld - A rectangular numeric int array of rank 1.
@ Int2d - A rectangular numeric int array of rank 2.
@ Int3d - A rectangular numeric int array of rank 3.
@ Int4d - A rectangular numeric int array of rank 4.
@ Int5d - A rectangular numeric int array of rank 5.
@ Longld - A rectangular numeric long array of rank 1.
@ Long2d - A rectangular numeric long array of rank 2.
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@ Long3d - A rectangular numeric long array of rank 3.
@ Long4d - A rectangular numeric long array of rank 4.
@ Long5d - A rectangular numeric long array of rank 5.

@ ObservationContext - An Observation Context is a container of Products applicableto a
specific observation.

@ Polynomial - Returns the value of a polynomial, given its coefficients, at a series of posi-
tions.

@ Shortld - A rectangular numeric short array of rank 1.
@ Short2d - A rectangular numeric short array of rank 2.
@ Short3d - A rectangular numeric short array of rank 3.
@ Short4d - A rectangular numeric short array of rank 4.
@ Short5d - A rectangular numeric short array of rank 5.
@ Stringld - A rectangular numeric String array of rank 1.
I Display
@ OverPlotter - Overview of OverPlotter

@ TablePlotter - TablePlotter isaGUI tool to view and analyze instances of Table-
Dataset.

) Element selection
@ ALL - Determines whether all the elements of an array satisfy an expression.

@ AllPresent - Checks whether all the bitsin the specified bitmask are present in the el-
ements of the input array.

@ ANY - Determines whether any element of an array satisfies an expression.

@ AnyPresent - Checks whether any of the bits in the specified bitmask are present in
the elements of the input array.

@ IS ANY_NAN - Checksif the given array contains a NaN value.
@ IS _FINITE - Checks whether anumber or the elements of an array are finite.
@ IS INFINITE - Checks whether a number or the elements of an array are infinite.

@ IS _NAN - Checks whether a number or the elements of an array are NaN (Not a
Number).

@ NAN_FILTER - Returns an array without any NaN (Not a Number) elements.

@ NotPresent - Checks whether none of the bits in the specified bitmask are present in
the elements of the input array.

@ UNIQ_SORTED - Returns the unique elements of a sorted array.
@ UNIQ - Returns the unique elements of an array.
_J Manipulation

@ CONCATENATE - Concatenates an array of rank greater than oneinto an array of
rank 1 of the same type.

@ convertAngles - Converts angles between numeric and textual representations.

@ convertUnits - Converts numeric data expressed in one unit, in terms of another unit.
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@ FIX - For each element of an array, returns the largest integer less than or equal to
the element.

@ Normalize - Normalizes sets of data.
@ PRODUCT - Returns the product of all the elements of an array.

@ REPEAT - Creates anew array which contains the specified repetitions of the origi-
nal array.

@ RESHAPE - Creates anew array of the same type as the input array but with a dif-
ferent shape.

@ REVERSE - Reverses the order of the elements of a one-dimensional array.
@ Rotate - Rotates a Numeric two- or three-dimensional array.

@ ROUND - Returns the input number or array rounded to the nearest integer or deci-
mal position.

@ SHIFT - Shifts the elements of an array along the specified dimension.
@ SORT - Sorts the specified array into ascending natural order.

@ sortTable - Returns anew table with rows sorted.

@ UNWRAP - Unwraps the radian phase anglesin an array.

@ updateDataset - Updates a dataset in a context hierarchy so that the changes are pre-
served in the context tree.

@ updateM etadata - Updates metadata in a context hierarchy so that the changes are
preserved in the context tree.

_/ Reduction

@ Condense - Condenses an array along a given dimension by applying a function to
groups of array items.

@ MAX - Returns the value of the largest element in the input array.
@ MIN - Returns the value of the smallest element in the input array.

@ statWithNaN - Removes NaN variables from input arrays to other numeric func-
tions.

@ SUM - Returns the sum of all the elements of an array.
_J Astronomical utilities
@ Aberration - Obtain astrometric and geometric positions from apparent ones.

¢ astrometryFix - Thistask changes the astrometry in the input data to make it consistent
with some other data.

@ Planck - Computes the Planck function.

@ poi ntHistoryDisplay - Task for displaying graphs of pointing information.

@ RadialV - Calculates S/C velocity projection in the direction of the pointing (radial veloci-
ty).

@ radialV - The RadialV Task calculates S/C radial vel ocity projection in the direction of the
pointing.

@ Sso - Tools for SSO centred coordinate systems.
- Photometry
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@ annularSkyA perturePhotometry - Thisisatask that performs aperture photometry of
target, enclosed

@ AnnularSkyA perturePhotometryProduct - Thisis aclass to deal with the results of
aperture photometry with a circular target aperture and an annular sky aperture.

@ fixedSkyA perturePhotometry - Thisis atask for aperture photometry for a circular
target aperture.

@ FixedSkyA perturePhotometryProduct - Thisis a class to deal with the results of
aperture photometry with a circular target aperture and afixed value for the sky intensi-

ty.

@ rectangularSkyA perturePhotometry - Thisis atask for aperture photometry for a
rectangular target

@ RectangularSkyA perturePhotometryProduct - Thisis a class to deal with the results
of aperture photometry with acircular target aperture and an rectangular sky aperture.

@ SourceFittingProduct - A class to handle the result of the SourceFittingTask.

) Source extraction
@ PrfGaussian - A representation of a Gaussian point response function as an Image.
@ Prfimage - A representation of a point response function based on an image.

@ sourceExtractorDaophot - This task extracts point sources from an HCSS Simplelm-
age image using DAOPHOT.

@ sourceExtractorSimultaneous - This task measures point source photometry of multi-
ple sources simultaneously using linear inversion method.

@ sourceExtractorSussextractor - This task extracts point sources from an HCSS Sim-
plelmage image using SUSSEX tractor.

@ sourceFitting - Thisis atask to fit atwo-dimensional gaussian to asourcein a
) Data access
@ AttribQuery - Attribute Query formulates a query on the attributes of a Product.

@ CachedPool - Implementation of a PAL ProductPool that adds caching functionality to a
remote ProductPool .

@ exportObservation - Exports observations from a pool to an HSA hierarchical directory
Structure.

@ FullQuery - A datamining query formulates a query the full interface of a Product.
@ HttpClientFactory - Factory class to create HttpClientPool instances.

@ ListContext - Groups products (or other Contexts that in turn group products) in alist-like
structure.

@ |ocal StoreCopier - Creates a copy of a Local Store (pool).

@ MapContext - Groups products (or other Contexts that in turn group products) in a map-
like structure.

@ MetaQuery - Meta data query formulates a query on the meta data of a Product.
@ PoolManager - The PoolManager provides the means to reference Product Pools without

@ ProductRef - A ProductRef provides a reference to a product that is held in a product stor-
age or to a product in memory.

@ ProductStorage - The ProductStorage is a storage mechanism to provide read, write and
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@ saveProduct - The product is saved to the pool you pass.
@ saveProduct - The product is saved to the pool you pass.
_J Data cubes
@ importCube - The ImportCube task for Cubes.
@ importSpectralCube - The | mportSpectral Cube task for Spectral SimpleCubes.

@ nearestNeighbourProjection - Creates a spectral cube by converting the pixels specified by
aWcs into world coordinates and assigning the nearest spectral datato each pixel.

@ SimpleCube - A Product describing cubes.

@ Spectral SimpleCube - Spectral SimpleCube is a SimpleCube implementation where the 3rd
axis represents a spectral axis.

@ Wocs- A classto create aWecs.
) Analysis

@ computePVMap - This task computes a Position-Velocity (PV) map, whichisa
cross-section of a spectral cube along a given dlit.

@ computeVelocityMap - Veloci tyPosMapComputeTask computes several velocity re-
lated values from a processed cube.

@ cropCube - Extracts a sub-cube from the provided Cube.

@ extractRegionSpectrum - Extracts a spectrum from either the whole image, asingle
pixel, or an ellipsoid, rectangular or dlit region.

@ flagSaturatedPixelsCube - A Task to flag saturated pixelsin acube.

@ integrateSpectralMap - Integrates a spectral cube over one or several rangesin order
to produce a series of integrated maps.

@ removeBasdlineFromCube - Si mple baseline subtraction task.

) History

@ historyExtract - This task extracts a specific parameter value from atask in the history of a
product.

- Images
@ Flag - A classto describe Flags for images (Simplelmage and SimpleCube).
@ imageSaver - Thisis atask which creates agrey colors JPEG file from an image.
¢ importimage - Thisisatask to import an image from afile.
@ importRgblmage - Thisisatask to import an RGB image from afile.
@ RgbSimplelmage - A Product describing three colour images.
@ Simplelmage - A Product describing images.
@ Wcs- A classto create a\Wcs.
_J Analysis

@ autoCorrelation - Thisis atask to calculate the linear Pearson correlation coefficients
of animage.

@ automaticContour - Thisis atask that generates the contours for a given number of
contour levels, distribution and extreme values.
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@ boxCarSmoothing - Thisis atask to smooth/filter an image using a convolution with
abox car.

Q@i rcleHistogram - Thisisatask to make a histogram of aregion of interest on anim-
age which is bounded by acircle.

@ clamp - Thisis atask which restricts the range of intensity given low and high values
in animage.

@ convertimageUnit - Thisis atask to convert the unit of an image from one surface
brightness unit to another one.

@ createRgblmage - Thisis atask to combine three images to an RGB-image.
@ crop - Thisisatask to crop an image to arectangular region.

@ crossCorrelation - Thisis atask to calculate the linear Pearson correlation coefficient
of two images.

@ cutLevels- Thisisatask to determine the cut levels of an image.

@ flagSaturatedPixels - Thisisatask to flag saturated pixelsin an image.

@ gaussianSmoothing - Thisis atask to smooth/filter an image using a convolution
with agaussian.

@ imageAbs - Thisis atask that takes the absolute value of the intensity values of an
image.

@ imageAdd - Thistask is able to add two images or a scalar to an image, using pixel
positions or Wcs values.

@ imageCeil - Thisisatask that ceilsthe intensity values of an image.

@ imageContourSaver - Thisisatask to save image contours as ads9 region file.

@ imageConvolution - Thisis atask to convolve an image with a given convolution
kernel of the same dimensions.

@ imageDivide - Thisis atask to divide two images pixel-by-pixel (ref = 0) or based
on their Wcs (ref = 1), or to divide al intensity values in an image by a scalar.

@ imageExpl10 - Thisisatask that allows to change the intensity values of an image
according to aexpl0 scaling.

@ imageExp - Thisisatask that allows to change the intensity values of an image ac-
cording to aexp scaling.

@ imageExpN - Thisis atask that allows to change the intensity values of an image ac-
cording to aexpN scaling.

@ imageFloor - Thisisatask that floors the intensity values of an image.
@ imageHistogram - Thisis atask to make a histogram of an image as awhole.

@ imagel 0g10 - Thisisatask that allows to change the intensity values of an image
according to alogl0 scaling.

@ imagel og - Thisis atask that allows to change the intensity values of an image ac-
cording to alog scaling.

@ imagelL ogN - Thisisatask that allows to change the intensity values of an image ac-
cording to alogN scaling.

@ imageModulo - Thisisatask that allows to take the modulo of an image, either with
another image or with ascalar.
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@ imageMultiply - Thisis atask to multiply two images or an image and a scalar.

@ imagePower - Thisis atask that changes the intensity values of an image according
to a power scaling.

@ imageRound - Thisisatask that rounds the intensity values of an image.

@ imageSart - Thisisatask that changes the intensity values of an image according to
asqrt scaling.

@ imageSquare - Thisis atask that changes the intensity values of an image according
to asquare scaling.

@ imageSubtract - Thisis atask to subtract two images pixel-by-pixel (ref = 0) or
based on their Wcs (ref = 1), or to subtract ascalar from al intensity valuesin an image.

@ IntensityCalculator - Thisisaclass to apply sky estimtion algorithms.

@ meanSmoothi ng - Thisisatask to smooth/filter an image by applying a mean filter.

@ medianSmoothing - Thisis atask to smooth/filter an image by applying amedian fil-
ter.

@ mosaic - Thisis atask to make mosaics, by
@ nSigmaClip - Thisis atask to flag image values for which |value] is greater than n-c.
@ profile - Thisis atask to make intensity plots along a straight line.
@ regrid - Thisisatask to regrid an image.
@ rotate - Thisis atask to rotate an image.
@ scale - Thisisatask to scale an image, and adaptsits Wecs.
@ tiledimage - Thisis atask to convert animage to a Tiledimage.
@ translate - Thisisatask to translate an image, and adapts its Wcs.
@ transpose - Thisisatask to transpose an image, and adaptsits Wcs.
_ Display

@ AnnotationToolbox - A toolbox to draw annotations.

@ CircleHistogramProduct - A class to deal with the results of acircle histogram.
@ Contour - A class to deal with Contours.

@ contour - This task generates the contours for one given contour value.

@ ContourLevel - A class to deal with ContourLevels.

@ Display - A classto display images.

@ elipseHistogram - Thisis atask to make a histogram of aregion of interest on image
which is bounded by an ellipse.

@ EllipseHistogramProduct - A class to deal with the results of an ellipse histogram.

@ ImageAxis - Axes for image display.

@ ImageHistogramProduct - A class to deal with the results of an image histogram.

@ manual Contour - Thisis atask that generates the contours for a given list of contour
values.

@ Polygon - A polygon shape.
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@ polygonHistogram - Thisis atask to make ahistogram of aregion of interest on am
image which is bounded by a polygon.

@ PolygonHistogramProduct - A class to deal with the results of a polygon histogram.

@ Polygonlintersect - Thisis aclass to calculate the overlap between polygons.
@ PositionList - Position list.
@ Profile - A classto deal with the results of profile plotting.

@ rectangleHistogram - Thisis atask to make ahistogram of aregion of interest on an
image which is bounded by arectangle.

@ RectangleHistogramProduct - A class to deal with the results of arectangle his-
togram.

@ SkyMaskToolbox - SkyMaskToolbox construct a toolbox where the user can anno-
tate an image and create a SkyMask from the annotations.

_J Input-output
@ ascii TableWriter - Task for writi ng TableDatasets into ASCII (text) files.
@ FitsArchive - A class for reading and writing FITS files.
@ fitsReader - Task to read and import arbitrary productsin FITSfilesinto HIPE.
@ getObservation - Task to download, browse, or import an Observation.

@ HduHeaders - A class for working with FITSHDUs. HDU data isloaded only when re-
quested.

¢ imageSaver - Thisis atask which creates agrey colors JPEG file from an image.
@ importCube - The ImportCube task for Cubes.

@ importlmage - Thisis atask to import an image from afile.

@ importRgblmage - Thisis atask to import an RGB image from afile.

@ importSpectralCube - The mportSpectral Cube task for Spectral SimpleCubes.

€ saveObservation - Save an observation into alocal pool.
@ SerialArchive - A class for writing and reading serialised objects.
@ simpleFitsReader - Task to read HCSS products (and simple external FITS).
¢ simpleFitsWriter - Saves a product in a FITSfile.
) Mathematics
- Fitting

@ AbstractBasicModel - AbstractBasicModel implements the common parts of Models
and in particular those of simple or basic Models.

@ AbstractFitter - Fitter for linear models.

@ AbstractModel - AbstractMode! implements the common parts of (compound) Mod-
elswhich can be handled by the Fitter class and its descendants.

@ AmoebaFitter - Simulated annealing simplex finding minimum.
@ ArctanModel - ArcTangus Model.

@ ArrayAssistant - ArrayAssistant contains 2 methods to assist with more dimensional
fitting.
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@ BinomialModel - General binomia model of arbitrary degree.
@ CauchyErrorDistribution - CauchyErrorDistribution aka Lorentz distribution.

@ ChebyshevPolynomialModel - Chebyshev polynomial model of arbitrary degree.

@ ComboModel - ComboModel combines a number of copies of the same basic model.

@ ConjugateGradientFitter - Non-linear fitter using the conjugate gradient method.

@ ConstantModel - ConstantModel is an extension of NullModel. It does not have any
parameters.

@ ContainerModel - ContainerModel is a AbstractModel that contains another Ab-
stractModel.

) EnginelList - Enginelist isaArrayList of Engines generated by a Enginer.
@ ExpModel - Exponential Model.

@ Exponential Prior - Exponential prior distribution.

@ FitterFunction - Specialization of Real Function that fits some given data.

@ Fitter - Fitter for linear models.

@ FreeShapeModel - Free Shape Model.

@ Gauss2DModel - Rotationally symmetric two dimensional Gaussian Model.
@ Gauss2DRotModel - Rotated asymmetric 2 dimensional Gaussian Model.

@ GaussErrorDistribution - GaussErrorDistribution models the fitting error using a
Gauss distribution.

@ GaussModel - Gaussian Model.
@ HarmonicDynamicModel - Harmonic oscillator Model of adaptable Order.

@ HarmonicModel - Harmonic oscillator Model.

@ JeffreysPrior - Jeffreys prior distribution, for scale-like parameters.
@ Kernel2dModel - Two dimensional Kernel Model.

@ Kernel - A Kernel is anon-negative real-valued integrable function.
@ KernelMode! - Kernel Model, aModel build around an Kernel.

@ KernelModel - Kernel Model, aModel build around an Kernel.

@ LaplaceErrorDistribution - LaplaceErrorDistribution.

@ LaplacePrior - Laplace prior distribution.

@ LevenbergMarquardtFitter - Non-linear fitter using the Levenberg-Marquardt
method.

@ LorentzModel - Lorentzian Model.

@ modelFit - Task shell around the package herschel.ia.numeric.toolbox.fit.
@ MonteCarloError - Fitter for linear models.

@ MpeFitter - Non-linear fitter using MINPACK minimization.

@ NestedSampler - NestedSampler can be used to fit data to a model.

@ NoiseScale - NoiseScale contains a measure of the noise.
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@ NullModel - NullModel represents models without parameters.

@ PadeModel - General Pade model of arbitrary degreesin numerator and denomina-
tor.

@ PoissonErrorDistribution - PoissonErrorDistribution models the fitting error using a
Poisson distribution.

@ Polynomia DynamicModel - General polynomial model of an adaptable degree.

@ PolynomialModel - General polynomial model of arbitrary degree.

@ PolySurfaceModel - General polynomial surface model of arbitrary degree.

@ PowerlL awModel - General powerlaw model of arbitrary degree.
@ PowerModel - General power model of arbitrary degree.
@ PriorList - PriorListisaArrayList of AbstractPrior elements.

@ RobustClipWeight - Clip weighting scheme. Also known as sigma-clipping.

@ RobustCosineWeight - Cosine weighting scheme.

@ RobustMedianWeight - Median weighting scheme; also known as Huber.

@ RobustShell - RobustShell is a shell around another fitter to robustify the fit of the
inner fitter.

@ RobustTukeyWeight - Tukey's weighting scheme.

@ Samplelist - SampleList isaArrayList of Samples generated by a Sampler.

@ SideBandGED - SideBandGED is a specia case (with a sideband) of the GaussEr-
rorDistribution.

@ SideBandRatioGED - SideBandRatioGED is a special case of the GaussErrorDistri-
bution that considers the sideband ratio.

@ SincGaussMode! - Sinc-Gauss Model.

@ SincModel - Sinc Model.

@ SineAmpModel - Find amplitudes/phases for sinusoidal of a given frequency.
@ SineModel - Sinusoidal Model.

@ SingularVaueDecompositionFitter - SingularV alueDecompositionFitter implements
alinear fitter based on Singular Vaue Decomposition (SVD).

@ SkewGaussModel - A class that defines a skew gaussian model.
@ sourceFit - Task to easi ly fit Source models (Gauss, Lorentz, Voigt etcetera).

@ SplinesModel - General splines model of arbitrary order and with arbitrary knot set-
tings.

@ SurfaceSplinesModel - General surface splines model of arbitrary order and with ar-
bitrary knot settings.

@ UniformPrior - Uniform prior distribution.
@ VoigtMode! - Voigt Model.
) General functions

@ ABS- Returns the absol ute value of anumber or anumeric array. For complex num-
bers, ABS(x) returns the modulus.
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@ EXP10 - Returns the base 10 exponential function applied to a number or array.
@ EXP - Returns the natural exponential function applied to a number or array.
@ ExpN - Returns the base n exponential function applied to a number or array.
@ LOGI0 - Returns the base 10 logarithm of anumber or array.
@ LogFactoria - To get alog factorial of avalue.
@ LOG - Returns the natural logarithm of a number or array.
@ LogN - Returns the base n logarithm of a number or array.
@ Pow - Raises anumber or the elements of an array to the specified power.
@ SIGNUM - Returns the sign function of a number or array.
@ SORT - Returns the square root of a number or array.
@ SQUARE - Returns the square of anumber or array.
_J Histograms

@ BinCentres - Returns an array of histogram bin centres for your data, based on bin
size.

@ Histogram - Returns histogram column sizes for an array, using a user-specified bin
size.

_J Integration

@ DERIV - Given aset of knots, this function performs numerical differentiation using
3-point, Lagrangian interpolation.

@ Integrator - Interface for all integrators.
@ IntTabulated - Integrate tabular data similar to IDL'sINT_TABULATED.
_J Interpolation

@ Bilinear - The Bilinear classis an interpolation algorithm used to compute the value
between regular grid pointsin an 2D array.

@ CubicSplinelnterpolator - Given a set of knots (x,y), this function computes values at
arbitrary positions by use of a cubic spline.

@ LinearInterpolator - This class linearly interpolates unknown val ues based on the two
closest known knots (x,y data).

@ NearestNeighborlnterpolator - This function interpolates values based on a set of
known knots (x,y data).

@ Previousinterpolator - Creates an linear interpolation function from a set of knots
(x,y), that can be applied to numeric arrays of rank 1.

@ Rebin - The Rebin class resizes a vector or array to dimensions given by the parame-
tersDi.

@ Regrid - The Regrid class shrinks or expands the size of an array by an arbitrary
amount.

) Masks

@ FixedMask - FixedMask represents the more traditional mask form, where amask is
defined at afixed bit offset position.
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@ PackedMask - PackedMask creates and stores compressed mask array datawhich
can be set, unset and checked.

] Matrices

@ CholeskyDecomposition - CholeskyDecomposition implements the Cholesky
method for decomposing a matrix.

@ DETERMINANT - Yields the determinant of a square matrix.

@ EigenvalueDecomposition - EigenvalueDecomposition

@ INVERSE - Returns the inverse of a square matrix.

@ MATRIXMULTIPLY - Performs matrix multiplication of numeric or logical matri-
ces.

@ MATRIXSOLVE - Solves systems of linear equations of type A x = b.

@ QRDecomposition - QRDecomposition

@ SingularVaueDecomposition - SingularValueDecompositon

@ TRANSPOSE - Transposes a matrix.

) Nearest integer
@ CEIL - Returnsthe largest integer greater than or equal to the input.
@ FLOOR - Returns the largest integer less than or equal to the input.

@ ROUND - Returns the input number or array rounded to the nearest integer or deci-
mal position.

/ Random numbers

@ MoreRandom - More Random utilities for use with the rest of classes of this pack-
age.

@ RandomGauss - RandomGauss generates or populates an array with normally N(0,1)
distributed pseudo random numbers.

@ RandomPoisson - RandomPoisson generates Poisson random numbers sequence
with a given mean.

@ RandomUniform - RandomUniform generates or populates an array with uniform-
ly-distributed pseudo-random

_J Signal processing

@ BoxCarFilter - Creates abox car filter, that can be applied to numeric arrays of rank
land2.

@ Convolution - This class implements the convol ution of a one- or two-dimensional
array with aone-dimensional convolution kernel.

@ dFT2d - Thisisatask to calculate the Discrete Fourier Transform and the power
spectrum of an image.

@ fFT2d - Thisisatask to calculate the Fast Fourier Transform and the power spec-
trum of an image.

@ FFT_AUTO - Givesthe Fast Fourier Transform, automatically choosing what should
generally be the fastest implementation.

@ FFT_PACK_EVEN - Gives the Discrete Cosine Transform (DCT) of real data.

@ FFT_PACK_ODD - Gives the Discrete Sine Transform (DST) of real data.
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@ FFT_PACK - Givesthe Fast Fourier Transform of complex data using an
FFT_PACK algorithm.

@ FFT - Givesthe Fast Fourier Transform.

@ GaussianFilter - Creates a Gaussian filter, that can be applied to numeric arrays of
rank 1 and 2.

@ HAMMING - Hamming function for multiplying with input arrays.
@ HANNING - Hanning function for multiplying with input arrays.

@ inverseDFT2d - Thisis atask to calculate the inverse Discrete Fourier Transform
and the power spectrum of an image.

@ inverseFFT2d - Thisis atask to calculate the inverse Fast Fourier Transform and the
power spectrum of an image.

@ PowerSpectrum - A PowerSpectrum is a normalised Fourier Transform of the time
series.

@ RealDoubleFFT - Gives the Fast Fourier Transform of real datausing an
FFT_PACK algorithm.

] Statistics

@ ChiSquared - ChiSquared computes the chi*2 and significance of the null hypothesis
that an

@ Correlate - Returns the linear Pearson correlation coefficient of the input arrays.

@ CorrelateMatrix - Returns the linear Pearson correlation coefficients of theinput m x
n matrix.

@ Covariance - Yields the covariance between two random variables/vectors x and y
with finite second moments

@ CovarianceMatrix - Yields the covariance matrix of theinput M x N matrix

@ ERFC - Returns the complementary error function of anumber or array.

@ ERF - Returns the error function of a number or array.

@ GAMMALN - Returns the natural logarithm of the Gamma function.

@ GammaP - Returns the incomplete Gamma function P(a,x).

@ GammaQ - Returns the complement of the incomplete Gamma function Q(a,x).
@ GEOMEAN - Yields the geometric mean value of the elements in the input array.
@ KURTOSIS - Returns the kurtosis excess of an array.

@ MEAN - Returns the mean of an array.

@ MedianAbsoluteDeviation - Returns the median absolute deviation of an array.

@ MEDIAN - Returns the median of an array.

@ MODE - Yields mode(s), or the most common element(s), in an array of rank 1 to 5.
@ QRMS - Returns the quadratic root mean square of a set of values.

@ RMS - Returns the root mean square of a set of values.

@ Sigclip - Finds and removes outliersin an array.

@ SKEWNESS - Returns the skewness of an array.
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@ statWithNaN - Removes NaN variables from input arrays to other numeric func-
tions.

@ STDDEV - Returns the standard deviation of an array.

@ VARIANCE - Returns the variance of an array.

@ WeightedMean - Returns the quadratically weighted mean of an array.
_J Trigonometry

@ ARCCOS - Returns the inverse cosine of anumber or array.

@ ARCCOSH - Returns the inverse hyperbolic cosine of anumber or array.

@ ARCSIN - Returns the inverse sine of anumber or array.

@ ARCSINH - Returns the inverse hyperbolic sine of anumber or array.

@ ARCTANCONTFRAC - Returns the inverse tangent of a number or array using Eu-
ler's continued fraction approximation.

@ ARCTAN - Returns the inverse tangent of a number or array.
@ ARCTANH - Returns the inverse hyperbolic tangent of a number or array.
@ COS - Returns the cosine of a number or array.
@ COSH - Returns the hyperbolic cosine of a number or array.
@ SINC - Returns the sinc of a number or array.
@ SIN - Returns the sine of a number or array.
@ SINH - Returns the hyperbolic sine of a number or array.
@ TAN - Returns the tangent of a number or array.
@ TANH - Returns the hyperbolic tangent of a number or array.
@ UNWRAP - Unwraps the radian phase anglesin an array.
) Session utilities

@ bg - Execute Jython commands in the background.

@ clear - Remove variables from the Jython session.

@ compress - Compresses files and directories.

@ decompress - Decompresses archives.

@ help - Display help page associated with an object.

@ openFile - Opensafilein aviewer.

@ openTask - Opens atask in its viewer.

@ openVariable - Opens avariablein aviewer.

@ restore - Restore variables from afile to ajython session.

@ save - Save variables from the jython session to afile.

) Spectra
@ openSE - Opens a Spectrum Explorer in the Editor Area.

@ SimpleSpectrum - SimpleSpectrum is a simple wrapper to transform a Spectrumid into a
Product.
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@ SpectralLineList - SpectralLineList is asimple Product which implements the Herschel
LineList definition.

@ Spectral SimpleCube - Spectral SimpleCube is a SimpleCube implementation where the 3rd
axis represents a spectral axis.

@ Spectrumid - Spectrumid is an extension of AbstractSpectrumDataset which in turn is an
extension of (Strict) TableDataset.

@ Spectrum2d - Spectrum2d is an extension of AbstractSpectrumDataset which in turn is an
extension of (Strict) TableDataset.

@ SpectrumContainerBox - Defines the requirements for an object that contains a number of
SpectrumContainers.

@ SpectrumContainer - Interface used to access spectrum information sitting in diverse data
structures.

_J Analysis

@ accumulate - Accumulates (averages) spectrato acommon wave scale grid and re-
turns a Spectrumd.

@ add - Task for addi ng ascalar to the flux data of spectraor for pairwise adding spec-
tra

@ avg - Task for averaging spectra

@ convertWavescale - Task for transformi ng the wavescal e between frequency (w), ve-
locity (v), wavelength (I) and wavenumber (k).

@ divide - Task for dividi ng the flux data of spectraby ascalar or for pairwise dividing
spectra.

@ exportSpectrumToAscii - Task for exporting spectrum datato ASCII.

@ extract - Task for extracti ng awavescale range (or ranges) from a spectrum or set of
spectra.

@ filterSpectrum - A Task which apply afilter on a spectrum (Doubleld).
@ FitFringeData - Class that wraps Doubleld's into a Spectral Segment.
@ fitFringe - Task that fits and removes fringes from spectra.

@ flagPixels - Task for flagging pixelsin spectra.

@ fold - Task for foldi ng frequency-switched spectra.

@ importSpectrumFromAscii - Task for importing spectrum data from an ASCII file
into a HCSS spectrum data structure.

@ multiply - Task for multiplying the flux data of spectra by a scalar or for pairwise
multiplying spectra.

@ pairAvg - Task for pairwise averaging spectra.

@ replace - Task for inserting and/or replacing the ranges of given spectra by the
ranges spanned by other spectra.

@ resample - Task for resampling the flux values of spectrawith respect to a modified
wavescae grid.

@ select - Task for selecting individual spectra and pack them in anew so called spec-
trum container.
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@ smoothBaseline - A task that generates a smooth and clipped version of the observa
tion flux.

@ smooth - Task for smoothing spectra using a suitable smoothing filter (kernel).
@ statistics - Task to compute statistical characteristics for the spectrum data.
@ stitch - Task for stitching the overlapping parts of spectra.

@ subtract - Task for subtracti ng a scalar from the flux data of spectra or for pairwise
subtraction of spectra.

_ Toolboxes

_J Pointing

@ angles2RotationMatrix - Function to go from Euler angles to a 3x3 rotation matrix.

@ axisAngle2RotationMatrix - Calcul ate rotation matrix about an arbitrary axis.

€ cal c_errcov - Calculates the (rotation angle) error covariance matrix.
€@ calcAttitude - Creates anew pointing product with reconstructed filterQuat.

€ cal cGyroAttitude - Constructs atable containing the reconstructed ACA-frame atti-
tude.

@ calcstirAttitude - Constructs a table containi ng the corrected attitude measurements
made by the (operational) star tracker.

] DistortionMaps - Class providing access to the Herschel Distortion Maps viaHSA or
local file.

@ est_attitude new - A new version of the function to estimate the star tracker attitude.
@© est_attitude - Estimate the star tracker attitude, eliminati ng bad stars if necessary.
(2 gMethod - Implementation of Davenport's g-method.

([ 2 quat_to_att - Converts an attitude quaternion into an attitude matrix.

€ raDecRoll2xyz - Function to go from difference in ra/dec/roll to spacecraft xyz axis
angular offsets.

€@ strcalibration - Class providing time-dependent access to the Herschel Star Tracker
(STR) properties.

@ strExtractVelocityFromTeleCommHistory - Function to extract the spacecraft veloc-
ity used for on-board Star tracker aberration correction from the telecommand history.

] xyz2raDecRoll - Function to go from difference in spacecraft x,y,z to ra/dec/roll.
_J binstruct
@ PacketSequence - A container for telemetry and telecommand source packets.
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How to use this manual

The User's Reference Manual contains information about all the main tasks and classes that you can
usewithinyour scripts. Therearefour version of thismanual: the HCSSversion describesthe functions
provided by the core Herschel software, and is always shipped with HIPE; the three other versions
describe functions provided by HIFI, PACS and SPIRE software. You may or may not have these
additional manuals, depending on the software you installed.

This manual includes the following sections:

 Categorised view of commands. All the functions described in the manual, organised by category.

 Dictionary. A list of definitions of wordsand acronymsyou arelikely to encounter in documentation
on the Herschel satellite.

» Section 1.1. This section lists all the available commandsin alphabetical order. Each command has
adescription, usage instructions and examples.

[1.1. Related documentation

The aim of this manual is to provide reference information for all the user-relevant aspects of the
HCSS system. Despite our efforts, you may find that some routines are missing, or have incomplete or
inaccurate descriptions. In this case you are encouraged to consult the Javadoc developer's reference
documentation. Y ou can accessthe Javadoc by clicking on HCSSDevel oper's Reference Manual (API)
in the table of contents of the HIPE Help System.

Guidance on how to usethe Javadoc is provided in the Scripting Guide: Section 8.1 in Scripting Guide.

Some Javadoc pages may have links to more in-depth devel oper documentation. Be aware that these
arenot fully fledged help documents and are most useful to system devel opers or advanced usersonly.

Inspecting the source code

If you are an advanced user versed in Java and Jython, you might want to have a look at the source
code of atask or class. You can include source code in your HIPE installation in the following ways:

 If you are installing a developer build via the Continuous Installation System, the - - sr c=yes
option will install source code. Thisis enabled by default if you usethe- - devel oper option.

With the - - unpack=yes option, the source code will be unpacked into a sr ¢ subdirectory in
your HIPE installation. With the - - unpack=no option, source files for each module will be kept
as ZIPfilesin the repository (usually under $HOVE/ . hcss. d/ reposi t ory in UNIX systems
and under %HOVEPATHYS . hcss. d/ reposi t ory in Windows).

 If you are using an installer, select the checkbox next to the question Would you like to have the
source code installed? This is only available if you choose the Advanced installation. The source
code will beinthesr ¢ subdirectory of your HIPE installation.
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Dictionary

This section contains alist of definitions of words and acronymsyou are likely to encounter in docu-

mentation on the Herschel satellite.

Dictionary
AAS
ABCL
ACA
ACC
ACM
ACMS
ACS

activateMasks

A/D
AD
ADC

adduTC

ADP
AIT
AlV
AM
AMA
AME
AO
AOCS
AOR
AOS
AQOT
APD
APE

AP

[Acronym] Altitude Anomaly Sensors

[Acronym] As-Built Configuration List

[Acronym] Altitude Control Axis

[Acronym] Attitude Control Computer

[Acronym] Attitude Control and Measurement
[Acronym] Attitude Control and Measurement System
[Acronym] Auto-Correlation Spectrometer

[Pipeline] PACS task to activate or deactivate specified masks
before running a pipeline task

[Acronym] Anaogueto Digital
[Acronym] Applicable Document
[Acronym] Analogue to Digital Converter

[Pipeline] PACS Level 0 task to convert from onboard time to
UTC

[Acronym] Acceptance Data Package
[Acronym] Assembly, Integration and Test
[Acronym] Assembly, Integration, and Verification
[Acronym] Avionics Model

[Acronym] Absolute Measurement Accuracy
[Acronym] Attitude Measurement Error
[Acronym] Announcement of Opportunity
[Acronym] Attitude and Orbit Control System
[Acronym] Astronomical Observation Request
[Acronym] Acousto Optic Spectrometer
[Acronym] Astronomical Observing Template
[Acronym] Absolute Pointing Drift

[Acronym] Absolute Pointing Error

[Generic HIPE; Acronym] Application Programming Inter-
face. It isan interface that a software program or library imple-
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APID

AR
ARE

associateSkyPosition

argument

attribute

auxiliary

BACUS

BBID

bbnumber
BE

BEM
BER

block

BlockTable

boolean
bps
BW

CA

mentsin order to allow other software to interact with it. In the
API documentation, detailson how to use Javaand Jython tasks
and classes in HIPE are provided. There is an API section in
most entries of the User's Reference Manual, listing task prop-
erties and class methods you can use from your scripts. The
Developer's Reference Manual contains the API of the whole
HCSS software, but it can be difficult to understand if you have
Nno programming experience.

[Acronym] Application Programmer |Dentifier. The APID
number is how the pipeline identifies spectrometers

[Acronym] Acceptance Review
[Acronym] Absolute Rate Error

[Pipeling] SPIRE photometry Level 0.5 task to add the point-
ing product to the timelines. Common to jiggle and scan map
pipelines

[I/O; Data types; Other] Or parameter, are the variables you
send to atask when you call that task

[I/O; Datatypes; Other] Isanamefor aspecificfieldinaclass.
A field that denotesaparticular characteristic of the class, much
like a property of aclass. For example, an important attribute
of an observation context is the observation 1D

[I/O; Datatypes; Other] Additional products containing infor-
mation necessary to process raw Herschel data, but which the
general user will never need to look at

[Acronym] Bolometer Array Calibration Unit for SPIRE

[Generic HIPE; Acronym] Building block ID = bbtype* 65536
+ bbnumbers

[Generic HIPE] Building block number
[Acronym] Back End

[Acronym] Back End Module (LFI)
[Acronym] Bit Error Rate

[Generic HIPE] A limited stream of data, for example part of
an observation, that are logically related to each other. See for
instance calibration block.

[I/O; Datatypes; Other] PACS. A table showing the organisa-
tion of your observation data (your pipeline-processed or being
processed product) into logical blocks, for example by raster
position, wavelength range, nod position and so on.

[Generic HIPE] Can be True/False (1/0)
[Acronym] bits per second
[Acronym] Bandwidth

[Acronym] Calibration Analysis (software)
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CachedPool

calcBsmAngles

calcBsmFlags

calibration block

calibration product

calibration store

calibration tree

calstore

CAP

CASSIS

CDD
CEU

CheckDataStructure

CheckFreqGrid

CheckPhases

CLASS

class

cleanPlateauFrames

COA

[I/O; Data types,; Other] A type of pool (see pooal), containing
cached products and meta data retrieved from remote pools.

[Pipeling] SPIRE photometry Level 0.5 task to convert BSM
telemetry inaY angle and Z angle timeline. Common to jiggle
and scan map pipelines

[Pipeling] SPIRE photometry Level 0.5 task to convert BSM
telemetry inaY angle and Z angle timeline. Jiggle pipeline

[Generic HIPE] The segment of your observation correspond-
ing to when the internal calibration sources were observed.

[Generic HIPE] A product from the calibration store

[Generic HIPE] The store of calibration data, necessary to pro-
cess your data and which comeswith HIPE and with your HSA
data

[Generic HIPE] The calibration information, held in the cali-
bration store, necessary to reduce Herschel data. It comeswith
HIPE and with your HSA data and is necessary for pipeline
processing

[Generic HIPE] Shorthand for the store of calibration data,
which comes with HIPE and with your HSA data.

[Acronym] calibration analysis procedure (a script)

[I/O; Datatypes, Other] Spectral fitting software, also available
as a HIPE plugin (http://cassis.cest.fr).

[Acronym] Configuration Data Document
[Acronym] Cryo Electronics Unit

[Pipeling] HIFI Level 0.5 task that checks that the datasets in-
cluded in the HifiTimelineProduct have a unique bbnumber

[Pipeline] HIFI Level 0.5 task that provides information about
the frequency ranges observed in the HTP and forms groups of
datasets with common L O settings

[Pipeline] HIFI Level 0.5 task that checksthat the Chopper, LO
frequency and buffer follow specific patterns prescribed by the
observing modes

[Acronym] software package for continuum and spectral line
anaysis.

[I/O; Datatypes,; Other] The Java or Jython class of an object
definesthe type of object it is. In object-oriented programming
aclassisaconstruct that isused as a blueprint to create objects,
so al objects of a particular class will have the same organisa-
tion and definition.

[Pipeling] PACS Level 0 task to flag data points at the begin-
ning and end of each chopper movement. Photometry. End of
Level 0 pipeline processing

[Acronym] Common Optics Assembly
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Co-l
COM

console

constructor

Context

convertChopper2Angle

convertSignal 2StandardCap

ConvertFrequency Task

CoP

corrBol TimeResponse

CP
CQM

CRE

createSpirePointing

CRS
Cs
CSDT
CSsT

Cube

[Acronym] Co-Investigator
[Acronym] Centre of Mass

[Generic HIPE] A HIPE view where you can write commands
that are executed immediately.

[I/O; Datatypes; Other] In object-oriented programming a con-
structor in aclassisaspecial block of statementsthat are called
when an object is created.

[I/O: Datatypes; Other] A Context isaspecia type of product
that contains references to other products. Think of it as a bag
of other products. This enables a means of building complex
datastructures. There aretwo waysin which these products can
be organised in a Context: as a List, where they are accessed
by index, or as a Map, where they are accessed as key—value
pairs, similar to a Python dictionary.

[Pipeline] PACS Level 0O task to convert chopper instrument
positions to sky angle

[Pipeline] PACS Level 0.5 task to convert all data down to the
values they would have had if taken at the lowest capacitance
setting. Subsequent tasks require this. Spectroscopy

[Pipeling] HIFI Level 1 pipelinetask. Convertsthe IF frequen-
cy scale to the sideband frequencies defined by f_usb=f LO
+f IFandf_Isb=f_LO-f_IF. At the sametime, the units are
changed from MHz to GHz. Can al so be used to transform back
tothe IF or avelocity scale

[Acronym] Commissioning Operations Plan or Commission-
ing phase (CoP)

[Pipeline] SPIRE photometry Level 0.5 task to do the bolome-
ter time response correction. Common to jiggle and scan map
pipelines

[Acronym)] Calibration Pointing
[Acronym] Cryogenic Qualification Model

[Acronym] Cryogenic Readout Electronics (in some docu-
ments: Cold Readout Electronics)

[Pipeline] SPIRE photometry Level 0.5 task to run the Pointing
Task to get the instrument pointing timeline. Commonto jiggle
and scan map pipelines

[Acronym] Coarse Rate Sensors

[Acronym] (internal) calibration source
[Acronym] Common Software Development Team
[Acronym] Community Support Tools

[I/O; Datatypes; Other] aclass of product at Level 1to 2, of 3
dimensions, usualy RA and Dec and time/wavelength or fre-

quency
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CuUs

cutPhotDetTimelines

CvVv

D/A
DAC
DACS
DAE
DAPSAS
DBMS

dBmW/MHz

DbPool

DBS

DBU

DC
DC/DC
DDS

deactivateM asks

DEC
DECMEC

deglitchTimeline

demodulate

denodding

detectCalibrationBlock

Developer's Reference Manual

DHS

DHSS

[Acronym] Common Uplink System

[Pipeling] SPIRE photometry scan map Level 0.5 task to cut
the timeline back to scan line range. End of Level 0.5 pipeline

[Acronym)] Cryostat Vacuum Vessel

[Acronym] Digital to Analogue.

[Acronym] Digital to Analogue Converter

[Acronym)] Digital Autocorrelator Spectrometer

[Acronym] Data Acquisition Electronics (LFI)

[Acronym] Data Processing and Science Analysis Software
[Acronym] Database Management System

[Acronym] Noise power level in dB relativeto 1 mW inal
MHz bandwidth

[I/O; Datatypes; Other] A type of pool (see pool) for accessing
products from a remote database (e.g. the Versant database)

[Acronym] dual beam switch

[Acronym] Digital Bus Unit, the digital interface provided by
the spacecraft

[Acronym] Direct Current.
[Acronym)] Direct Current voltage converter
[Acronym] Data Distribution System

[Pipeling] PACStask to deactivate specified masks before run-
ning a pipeline task

[Acronym)] Detector Control
[Acronym] Detector and mechanism controller.

[Pipeline] SPIRE photometry Level 0.5 task to do the deglitch-
ing for scan maps. Common to jiggle and scan map pipelines

[Pipeline] SPIRE photometry Level 0.5 task to perform demod-
ulation on jiggle pipeline data

[Pipeline] SPIRE photometry Level 0.5task runto remove nod-
ding from jiggle data. Jiggle pipeline

[Pipeling] PACS Level 0 task to identify the calibration blocks
and fill the CALSOURCE entry in the status table

[Generic HIPE] The documentation describing the API (Appli-
cation Programming Interface) of the HCSS software. Being
aimed at devel opers, it can bedifficult to understand if you have
no programming experience. Also known as Javadoc.

[Acronym] Data Handling System

[Acronym] Data Handling Subsystem
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dictionary

dither

DMA

dmchead

DML
DMS

DoAntennaTemp

DoChannelWeights

DoCleanUp

DOF

DoFluxHotCold

DoFreqGrid

DoHkCheck

doHrsCorrSP

doHrsCutBandEdges

doHrsFFT

doHrsFreq

doHrsNorm

doHrsOffsetPow

doHrsPowCorr

doHrsQDCFast

[I/O; Data types; Other] A type of Jython data array made of
key and value pairs.

[I/O; Data types; Other] Moving sky position a small amount
and taking another exposure

[Acronym] Direct Memory Access

[Pipeline] PACS. The Dec Mec (detector mechanism) header.
It contains the position and status of the instrument sampled at
ahigh frequency. Values therein are in detector units.

[Acronym] Declared Material List
[Acronym] Document Management System

[Pipeling] HIFI Level 1 task to trandates to the antenna tem-
perature scale

[Pipeling] HIFI Level 0.5 task to compute the (channel -depen-
dent) weights and fills them into the datasets of type 'science’

[Pipeling] HIFI Level 1 task to remove data that is no longer
needed after running the Level1 pipeline

[Acronym] Degree of Freedom

[Pipeline] HIFI Level 0.5 task that appliesthe bandpass spectra
to the science spectrafor the intensity calibration. End of Level
1 pipeline

[Pipeling] HIFI Level 1 task to compute a frequency scale
which will be used for resampling

[Pipeling] HIFI Level 0.5 task that checks the House Keeping
contained in a HifiCalibrationDataset

[Pipeling] HIFI Level 0 HRS task which corrects HRS spectra
from IF non-linearity errors

[Pipeling] HIFI Level 0 HRS task which cuts the edges of the
HRS sub-bands, according to the bandpass of the filter. End of
HRS pipeline

[Pipeline] HIFI Level 0 HRStask which appliesaFFT process-
ing on the correlation functions of HRS

[Pipeline] HIFI Level 0 HRStask which computesthe frequen-
cy of the sub-bands

[Pipeling] HIFI Level 0 HRS task which normalises the raw
correlation functions of HRS

[Pipeling] HIFI Level 0 HRS task which computes the offset
and power of HRS

[Pipeling] HIFI Level 0 HRS task which corrects the non-
Pipeline.linearity error of the power of HRS.

[Pipeling] HIFI Level 0 HRS task which corrects roughly the
quantisation distortion of the correlation functions
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doHrsQDCFull

doHrsSmooth

doHrsSubbands

doHrsSymm

doHrsWindow

DoOffSubtract

DoPointingTask

DoRadialVelocity

DoRefSubtract

DoSidebandGain

DoSpurs

DoSubStitch

DoWbsBadPixels

DoWbsDark

DoWbsFreq

DoWbsNonLin

DoWbsScanCount

DoWhbsSubbands

DoWbsZero

DP

[Pipeling] HIFI Level 0 HRS task which corrects the quantisa-
tion distortion of the correlation functions

[Pipeling] HIFI Level 0 HRS task which applies a Hanning
smoothing on the spectra

[Pipeling] HIFI Level 0 HRS task which extracts the HRS sub-
bands from the HRS readout

[Pipeling] HIFI Level 0 HRS task which symmetries the corre-
lation function of HRS to prepare the FFT

[Pipeling] HIFI Level 0 HRS task which applies a Hanning or
Hamming windowing to the correlation functions of HRS

[Pipeling] HIFI Level 0.5 task to compute the differences be-
tween ON and OFF positions

[Pipeline] HIFI Level 0.5 task that appliesthe Pointing Product
to the HTP to give position of the spectrum

[Pipeling] HIFI Level 1 task to correct the local oscillator fre-
quency for theradial velocity of the spacecraft

[Pipeline] HIFI Level 0.5task that is used for the reference sub-
traction

[Pipeling] HIFI Level 1 task that applies the sideband gain co-
efficients to the flux values

[Pipeling] HIFI Level 1 task that removes spurious signalsin
the scans

[Pipeling] HIFI Level 1 task to adjust the subbands relative to
each other, possibly removing the overlap

[Pipeline] HIFI Level 0 WBStask that appliesthe masking pix-
el list

[Pipeling] HIFI Level 0 WBS task to subtract the dark values
for al scansin a HifiSpectrumDataset

[Pipeline] HIFI Level 0 WBStask that createsafrequency table
for each scan

[Pipeling] HIFI Level 0 WBS task to perform nonlinearity cor-
rection for even and odd WBS pixels

[Pipeline] HIFI Level 0 WBS task to normalise the integration
time of each scan to 10 milliseconds

[Pipeling] HIFI Level 0 WBS task that separates the output
from CCDs into the four subbands for theWBS for al HifiS-
pectrumDatasets contained in the Hifi TimelineProduct

[Pipeling] HIFI Level 0 WBS task that subtracts appropriate
zero spectra for each time step

[Acronym] Data Processing. Often used to indicate the data
processing language used in HIPE, acombination of Jythonand
HIPE-specific commands and data types.
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DPL
DPOP
DPU
DRCU
DRM
DS
DSB
DSP
DTCP
EDAC

elecCrossCorrection

editor

EOM
EOP

EP

EPLM
ESAC
ESD
ESOC
ESTEC
ESTRACK
EU

FCU

f/D

FEM

FEU

FFT

FH

filterSlew

findBlocks

[Acronym] Declared Process List

[Acronym] Daily Prime Operational Phase
[Acronym] Data Processing Unit

[Acronym)] Detector Readout and Control Unit
[Acronym] Developer's Reference Manual
[Acronym] Digital Serial

[Acronym] Double Side Band

[Acronym] Digital Signal Processor
[Acronym)] Daily Telecommunications Period
[Acronym] Error Detection And Correction

[Pipeline] SPIRE photometry Level 0.5 task to do the electrical
crosstalk correction. Common to jiggle and scan map pipelines

[Generic HIPE] A HIPE view in which you can load, write and
run scripts. The graphical interfaces of tasks also open in the
Editor view.

[Acronym] End of Mission

[Acronym] Early Orbit Phase

[Acronym] Entrance Pupil

[Acronym] Extended Payload Module

[Acronym] European Space Astronomy Centre
[Acronym)] Electrostatic Discharge

[Acronym] European Space Operations Centre
[Acronym] European Space Technology and Research Centre
[Acronym] European Space Tracking Station Network
[Acronym] Electrical Unit

[Acronym] Focal Plane Control Unit (HIFI)
[Acronym)] Ratio of focal length to Diameter
[Acronym] Front End Module (LFI)

[Acronym] Front End Unit (LFI)

[Acronym] Fast Fourier Transform

[Acronym] Feed Horn (LFI)

[Pipeline] PACS Level 1 photometry task to remove the data
taken during satellite slews

[Pipelinel PACS Level 0 task to organise your data into
"blocks" according to an internal logical. Result is put in the
BlockTable of your product

XXXVi



Dictionary Build 15.0.3262

fitRamps

flag

flagChopM oveFrames

flagGratMove

FM
Fov
FP

FPA
FPU
FRD

Frames

FS
FSS
FTB
FTP
FTS
FWHM
GaAs
GeGa

getCalTree

getObservation

glitch

GO
GIS

GIT

[Pipeling] PACS Level 0 task to fit the slope of the averaged
or raw ramps, turning a Ramps product into a Frames product.
Spectroscopy

[Generic HIPE] A flag in the context of the pipelineis alayer
in adata product where data points, or whole pixels, have been
identified as bad or potentially bad. Also referred to as mask.
See also quality flag.

[Pipeling] PACS Level 0 task to mask individua data points
that were taken while the chopper was moving. Spectroscopy

[Pipeling] PACS Level 0task to mask individual data point that
were taken while the grating was moving. Spectroscopy

[Acronym] Flight Model
[Acronym] Field of View
[Acronym)] Fabry-Perot
[Acronym] Focal Plane Assembly
[Acronym] Focal Plane Unit
[Acronym] Formatted Raw Data

[I/O; Data types; Other] Data Frames (or frames) is a generic
word used for the datasets that comesfrom Herschel. Framesis
also PACS class of data product that goes through the pipeline

[Acronym] Flight Spare Model

[Acronym] Fine Sun Sensor

[Acronym] Focal Plane JFET and/or RF filter box (SPIRE)
[Acronym] File Transfer Protocol

[Acronym)] Fourier Transform Spectrometer

[Acronym)] Full Width Half Maximum

[Acronym] Gallium Arsenide Semiconductor

[Acronym] Germanium Gallium Detector

[Pipeline] PACS task to get the calibration tree, necessary to
do any pipeline processing

[I/O; Data types; Other] Task to download one or more obser-
vations from the Herschel Science Archive, or to locate and
load an observation from alocal pool on your hard disk.

[Generic HIPE] A hiccupinthesignal, due e.g. to acosmicray.
Unlike for optical data, these glitches may affect the response
of theimmediately subsequent readouts

[Acronym] Geostationary Orbit or Guest Observer
[Acronym] Ground Station

[Acronym] Gain to Temperature Ratio.
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GT

GTO

GUI
GYR
HAIO
HBES
HBES-1
HBES-2
HBES-3
HCNE
HCSS
HDB
HDD

HDP

HDU
HEB
HEMT
HEO

HET

HFCU
HFPU
HGA
HICU
HIFI

HifiPipelineTask

HIPE
HK
H/K

HLCU

[Acronym] Guaranteed Time

[Acronym] Geostationary Transfer Orbit or Guaranteed Time
Observer

[Acronym] Graphical User Interface
[Acronym] Gyroscope

[Acronym] Herschel Archive Interoperability
[Acronym] HIFI Back-End Sub-system
[Acronym] HBES IF processor

[Acronym] HBES high resolution spectrometer
[Acronym] HBES wide band spectrometer
[Acronym] Herschel Confusion Noise Estimator
[Acronym] Herschel Common Science System
[Acronym] HSA Data Base

[Acronym] HSA Data Distribution

[I/O; Datatypes; Other] Herschel Data Processing. Often used
toindicate the data processing language used in HIPE, acombi-
nation of Jython and HIPE-specific commands and data types.

[Acronym] Header Data Unit (FITS)
[Acronym] Hot Electron Bolometer
[Acronym] High Electron Mobility Transistor
[Acronym] Highly Eccentric Orbit

[Acronym] Heterodyne instrument of the FIRST model pay-
load

[Acronym] HIFI Focal Plane Control Unit

[Acronym] HIFI Focal Plane Unit

[Acronym] High-Gain Antenna

[Acronym] HIFI Instrument Control Unit

[Acronym] Heterodyne Instrument for the Far Infrared

[Pipeline] Task to run al (or any) of the pipeline algorithmsfor
al (or any) of the HIFI spectrometers

[Acronym] Herschel Interactive Processing Environment
[Acronym] House Keeping (data)
[Acronym] House Keeping (data)

[Acronym] HIFI Local Oscillator Control Unit
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HLOU
HLS
HOB
HOTAC

housekeeping

HPBW
HPMCS
HRI
HRP
HRS
HSA

HsaReadPool

HSC
HSIA
HSK

HTP

HttpClientPool

HUI
H/W
1A
ICC
ID
I/F
IF
IFP
IFS
IFSS
IFU
ILT

InP

[Acronym] HIFI Local Oscillator Unit

[Acronym] High-Level Software (LFI)

[Acronym] Herschel Optical Bench

[Acronym] Herschel Observing Time Allocation Committee

[Generic HIPE] Data about what the satellite was doing and
what its state was during your observation. Normally you will
never need to look at the housekeeping data.

[Acronym] Half-Power Beam Width

[Acronym] Herschel/Planck Mission Control System
[Acronym] High-Resolution | F processor (HIFI)
[Acronym] High Resolution IF Processor

[Acronym] High-Resolution Spectrometer (HIFI)
[Acronym] Herschel Science Archive

[I/O; Datatypes; Other] A type of pool (see poal), to accessthe
Herschel Science Archive

[Acronym] Herschel Science Centre
[Acronym] Hardware/Software Interaction Analysis
[Acronym] House Keeping

[Acronym] HifiTimelineProduct, aMapContext containing Hi-
fi SpectrumDatasets

[I/O; Data types; Other] A type of pool for accessing data on
remote servers. See aso pool.

[Acronym] HSA User Interface

[Acronym] Hardware

[Acronym] Interactive Analysis

[Acronym] Instrument Control Centre

[Acronym] Identification

[Acronym] Interface. Also IF: Intermediate Frequence
[Acronym)] Intermediate Frequency

[Acronym] Intermediate Freguency Processor
[Acronym] Integral field spectroscopy/spectrograph
[Acronym] Intermediate Freguency and Spectrometer System
[Acronym] Integral Field Unit

[Acronym] Instrument Level Test

[Acronym] Indium Phosphide semiconductor material
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110

IPAC

Javadoc

jiggleAverage

Label

LAN

Level O

Leve 0.5

Level 1

Level 2

Leve 2.5

Level 3

[Acronym] Input/Output

[Acronym] (NASA/JPL) Infrared Processing and Analysis
Center

[Acronym] Instrument System Test

[Generic HIPE] A technology to generate developer documen-
tation from tags embedded in Java source code. By extension,
the developer documentation itself. In HIPE, also known as
the Developer's Reference Manual (DRM). This documenta-
tion could be difficult to understand if you have no program-
ming experience.

[Pipeline] SPIRE photometry Level 0.5task average onthejig-
gleposition for anumber (1-4) of DemodPointingProducts. Jig-
glepipeline

[Generic HIPE] A bitword recorded with every PACS frame,
indicating where we are in the synchronised mechanism move-
ment sequence (chopper plateau, grating movement, and so on).

[Acronym] Local Area Network

[I/O; Data types; Other] Herschel data can have up to 5 lev-
els, depending on the amount of (mainly pipeline) processing
that has been performed. Thereisacommon convention for all
Herschel instruments. Level 0 has had no pipeline processing
done, and the data are organised in a time sequence (and per-
haps other parameters)

[I/O; Datatypes; Other] Herschel data can have up to 5 levels,
depending on the amount of (mainly pipeline) processing that
has been performed. Thereisacommon convention for all Her-
schel instruments. Level 0.5 has had all basic pipeline process-
ing done so the product can be inspected

[I/O; Data types; Other] Herschel data can have up to 5 lev-
s, depending on the amount of (mainly pipeline) processing
that has been performed. Thereisacommon convention for all
Herschel instruments. Level 1 hashad al instrument-correction
type pipeline processing done and the data converted to physi-
cal units; they may now need to be inspected by the astronomer

[l/O; Datatypes; Other] Herschel data can have up to 5 levels,
depending on the amount of (mainly pipeline) processing that
has been performed. Thereisacommon convention for al Her-
schel instruments. Level 2 data should be of science quality

[I/O; Datatypes; Other] Herschel data can have up to 5 levels,
depending on the amount of (mainly pipeline) processing that
has been performed. For PACS, level 2.5 products are photo-
metric maps (Si npl el mage) produced with MadMap, com-
bining the scan and cross-scan AORs. For SPIRE, level 2.5
products are combined maps of any overlapping areasfrom the
same proposal using scan mode AOTS. In contrast to PACS,
the "naive" mapper is used rather than MadMap.

[I/O; Data types; Other] Herschel data can have up to 5 lev-
s, depending on the amount of (mainly pipeline) processing
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LGA
list
list context

ListContext

LOBT

local pool

L ocal Pool

local store

LOS
LOU

IpfResponseCorrection

LSB
LSU
LTA
Lwu

M3

makeTodArray

MapContext

mask

that has been performed. There is a common convention for
al Herschel instruments. Level 3 data include publishable sci-
enceproductswithlevel 2 dataproductsasinput. Possibly com-
bined with theoretical models, other observations, laboratory
data, catalogues, etc. Formats should be Virtual Observatory
compatible.

[Acronym] Low-Gain Antenna
[I/O; Datatypes; Other] A type of Jython array.
[I/O; Datatypes; Other] see ListContext.

[I/O; Data types; Other] A type of Context which is alist of
individua products (some of which can themselves be lists or
other Contexts); see also Context.

[Acronym] Local On-Board Time

[l/O; Data types, Other] The local pool (by default in
hone/ . hcss/ | st or e) isadatabase in the form of a direc-
tory structure which contains data productsin theform of FITS
files. These files are organised in subdirectories of the local
pool. See also storage, pool, PAL.

[I/O; Data types; Other] PACS. A way to define where you
want your pool to be so you can save a product to it

[I/O; Data types, Other] Name previously used to indicate a
local pool.

[Acronym] Line of Sight
[Acronym] Local Oscillator Unit

[Pipeling] SPIRE photometry Level 0.5 task to do the electri-
cal Low Pass Filter response correction. Common to jiggle and
scan map pipelines

[Acronym] Lower Side Band

[Acronym] Local Oscillator Synthesiser Unit (HIFI)
[Acronym] Long Term Archive

[Acronym] Local Oscillator Waveguide Unit (HIFI)

[Acronym] Third Mirror in the optical train starting with the
telescope primary

[Pipeling] PACS Level 1 photometry task to build a time-or-
dered data stream for input into MadMap and add to the meta
header for the output skymap

[I/O; Datatypes, Other] A MapContext is a Context for prod-
ucts grouped into containers with accessto each by akey (sim-
ilar to a python dictionary). See also Context

[Generic HIPE] A layer in adata product where data points, or
whole pixels, have been identified as (potentially) bad. Not the
same as quality flags
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MCC
M-CDR
MCM
MEM

Meta data

Meta header

method

MIP

MkFluxHotCold

MkFreqGrid

MkOffSmooth

MKkSidebandGain

MKkSpur

MkWbsBadPixels

MkWhbsFluxAtten

MkWhbsFreq

MkWbsZero

MLI

MOC

Mol

[Acronym] Mission Control Centre
[Acronym] Mission Level CDR
[Acronym] Multi Chip Module
[Acronym] Maximum Entropy Method

[1/O; Data types; Other] Information about the data held in a
data structure, from array datasets to observation contexts (en-
tire observations). Thisinformation is held in the Meta header,
which is conceptually the same as a FITS header.

[I/O; Data types; Other] Part of a data structure (array dataset,
table dataset, product, product context) where the Meta data
areheld.

[I/O; Data types; Other] In object-oriented programming a
method is a group of (software) instructions that is given a
unigue name and can be called up at any point by simply quot-
ing the name. In other languages amethod is called a function,
subroutine or procedure. Example: > myTask.getSomething();
the getSomething() is a method for myTask and it returns an
answer that depends on what is (or is not) in the ()

[Acronym] Mission Implementation Plan

[Pipeling] HIFI Level 0.5 task to compute the bandpass and
receiver temperature for the intensity calibration of the spectra

[Pipeling] HIFI Level 1 pipelinetask. At the end of the generic
pipeling, the flux of al the resulting scans are resampled to a
common frequency grid which this tasks computes

[Pipeling] HIFI Level 0.5 task to calibrate a baseline by pro-
cessing the measurements of an OFF position in sky

[Pipeling] HIFI Level 1 task that prepares a helper object that
provides the means to compute the IF- and LO- Pipeline.fre-
guency dependent sideband gains ratios

[Pipeling] HIFI Level 0 WBS task to identify spurs in WBS
HifiTimelineProducts. End of WBS pipeline

[Pipeling] HIFI Level 0 WBStask that checksfor saturated pix-
els

[Pipeline] HIFI Level 0 WBS task that analyses the attenuator
settings

[Pipeline] HIFI Level 0 WBStask that derives frequency scale
from comb spectra

[Pipeling] HIFI Level 0 WBS task that checks the zeros and
compute an interpolation function to represent zeros for each
time

[Acronym] Multi-Layer Insulation
[Acronym] Mission Operations Centre

[Acronym] Moment of Inertia
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MOIS

NAIF

naiveApppM apper

naiveScanM apper

namespace

NaN

navigator

NDIU
NEFD
NEP
NFS
NHSC

nodAverage

OBCP
OBDH

OBS

observation context

ObservationContext

obsid

[Acronym] Mission Operations Information System
[Acronym] Navigation Ancillary Information Facility

[Pipeline] Level 1 SPIRE basic mapper for jiggle maps. End of
Level 1 pipeline

[Pipeling] Level 1 SPIRE task for basic map creation for scan
maps. Scan map pipeline

[Generic HIPE] An abstract container grouping related items,
for example HIPE tasks and classes. In Java, namespaces are
rperesented by packages. Namespaces help to avoid name
clashes: for example, Java classeswith the same name can exist
in different packages.

[Acronym] Not a Number

[Generic HIPE] A HIPE view in which you can navigate
through the directories of your hard disk and open some file
typesinto HIPE.

[Acronym] Network Data I nterface Unit
[Acronym] Noise Equivalent Flux Density
[Acronym] Noise Equivalent Power
[Acronym] Network File System
[Acronym] NASA Herschel Science Centre

[Pipeline] SPIRE photometry Level 0.5 task averaging denod-
ded jiggle data, producing AveragedPhotPointingProduct. Jig-
gle pipeline

[Acronym] On Board Control Procedure
[Acronym] On-board Data Handling (System)
[Acronym] On-board Software

[l/O; Datatypes; Other] A container for all the data of a Her-
schel observation. It contains at least the Level O data, and all
levels above that have been pipeline-processed by the HSA. It
isawrapper for everything you need to process and understand
your observation. The observation context isatype of map con-
text. The observation context can contain data of Levels0to 2
and usually includes other contexts, such as the auxiliary and
calibration context.

[1/O; Data types; Other] A container for al the data of a Her-
schel observation. It contains at least the Level 0 data, and all
levels above that have been pipeline-processed by the HSA. It
isawrapper for everything you need to process and understand
your observation. The observation context isatype of map con-
text. The observation context can contain data of Levels0to 2
and usually includes other contexts, such as the auxiliary and
calibration context.

[I/O; Datatypes; Other] Observation identifier. A number that
uniquely identifies a Herschel observation.
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OBSM
OoBSwW
OBT
oD
ODB
ODD
ODP
ODR

OFD

OFP

OFR

OGSE

OIRD
operational day
OTAC

OTF

OTF

ou

outline

package

packet sequence

PACS
PAL
PDB
PDE
PER

perspective

[Acronym] On-board Software Monitoring System
[Acronym] On-board Software

[Acronym] On-Board Time

[Acronym] Operational Day

[Acronym] Operational Database

[Acronym] On-demand Processed Data
[Acronym] On-demand Processing

[Acronym] On-demand Processing Report

[Acronym] On the Fly processed Data or Operations Facilities
Document

[Acronym] On the Fly Processing

[Acronym] On the Fly Processing Report

[Acronym] Optical Ground Support Equipment
[Acronym)] Operations Interface Requirements Document
[I/O; Datatypes; Other] the Herschel day unit

[Acronym] Observing Time Allocation Committee
[Acronym] On-Target Flag

[Acronym] On the Fly

[Acronym] Optics Unit

[Generic HIPE] A HIPE view where you can see an outline of
any selected variable in the Variables view.

[Generic HIPE] A package is a container for organising tasks,
functions and tools that have been written for you to use in
HIPE. A package must beimported into HIPE for thesefeatures
to be available. The most common packages are imported au-
tomatically when HIPE starts.

[Generic HIPE] A sequence of packets of raw Herschel data.
Telemetry files are made of packet sequences.

[Acronym] Photodetector Array Camera and Spectrometer
[Acronym] Product Access Layer

[Acronym] Proposal Data Base

[Acronym] Pointing Drift Error

[Acronym] Proposal Evaluation Report

[Generic HIPE] A group of HIPE views organised in aspecific
way inside the HIPE main window. Each perspective groups
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photAddl nstantPointing

photAssignRaDec

photAvgDith

photAvgNod

photAvgPlateau

photCombineNod

photConvDigit2Volts

photCorrectCrosstalk

photDiffCal

photDiffChop

photDiffNod

photDriftCorrection

photFlagBadPixels

photFlagSaturation

photFluxConversion

photGetPointings4PointSource

photHighPassFilter

photM akeDithPos

views needed for a high-level task, for example data analy-
sisor dataretrieval from the Herschel Science Archive. See a-
SO View.

[Pipeling] PACS Level 0 task to do the first step of the astro-
metric calibration, associating raster point counter, nod counter
or sky line scan counter to the individual frames within an ob-
servation. Photometry

[Pipeline] PACS Level 0.5 task to assign RA and Dec to every
pixel in the image. Photometry

[Pipeling] PACS Level 0.5 task to mean-combine the chops,
after photDiffChop has been run. Photometry

[Pipeline] PACS Level 0.5 photometry task to average nod sig-
nals per nod cycle

[Pipeline] PACSLevel 0.5task toaverageall signalsonachop-
per plateau (chopper not moving time). Photometry

[Pipeline] PACS Level 0.5 task to combine repeated nod cy-
cles. Photometry

[Pipeling] PACS Level 0 task to convert units to Volts. Pho-
tometry

[Pipeline] PACSLevel Otask to correct for electronic crosstalk.
Photometry

[Pipeling] PACS Level 0 task to subtract the off and on calibra-
tion block data and average the results. Various statistics are
calculated. Photometry

[Pipeling] PACS Level 0.5 task to subtract the off- from the
corresponding on-.chops. Photometry

[Pipeling] PACS Level 0.5 task to subtract the A and B nods,
per cycle. Photometry

[Pipeline] PACS Level 0.5 task to apply a correction for drift
in the flatfield over the observation. Photometry. End of Level
0.5 pipeline processing

[Pipelineg] PACS Level 0 task to mask pixels that have been
pre-identified by the PACS team as bad. Photometry

[Pipeling] PACS Level 0 task to mask individua data points
for being saturated. Photometry

[Pipeline] SPIRE photometry Level 0.5 task to do the flux con-
version. Common to jiggle and scan map pipelines

[Pipeling] PACS Level 0.5 task to get the pointings for the vir-
tual aperture; part of the astrometric calibration. Photometry

[Pipeling] PACS Level 1 photometry task to remove the 1/f
noise

[Pipeling] PACS Level 0.5 task to check whether a dither pat-
tern exists, and if so to identify the positions. Photometry
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photM akeRasPosCount

photMMTDeglitching

photOptCrossCorrection

photProject

photProjectPointSource

photRespFl atFieldCorrection

photshiftDith

PHS
Pl
P/L
PLM
POF

pointing product

pool

product

product access layer

ProductRef

[Pipeling] PACS Level 0.5 task to add raster position to the
status table. Photometry

[Pipeline] PACS Level 0 task to detect, mask and remove the
effects of cosmic rays (glitches). Photometry

[Pipeline] SPIRE photometry Level 0.5 task to do the optical
crosstalk correction. Common to jiggle and scan map pipelines

[Pipeling] PACS Level 1 photometry task to create a map out
of images, by adding the images. End of Level 1 pipeline

[Pipeling] PACS Level 1 photometry task to create an image
covering the total footprint of apoint source of an observation.
End of Level 1 pipeline processing

[Pipeline] PACSLevel 0.5task to apply the flatfield correction
and convert signal to aflux density. Photometry

[Pipeling] PACS Level 1 photometry task to shift the dither
offsets of an observation and then add the images

[Acronym)] Proposal Handling Subsystem
[Acronym] Principal Investigator
[Acronym] Payload

[Acronym] Payload Module

[Acronym] Planned Observations File

[Pipeling] The product that contains the spacecraft pointing
over the entire observation.

[I/O; Datatypes; Other] A pool isaHerschel database on your
disc, on an external disc, or online. By default pools are sub-
directories off of your local store ([your home directory]/.hc-
ss/lstore). Data therein are in FITS format. In a pool you will
usually place data that are related in some way. There are sev-
eral types of pools, the general user will be most used to Pro-
ductPools. See also local store, storage, PAL

[Acronym] Planned Observation Sequence

[I/O; Data types; Other] Herschel data are carried about in
structures called products, which are like software onions: they
are made up of layers, each of which has its own description
and history of the contents, and on each of which specific ac-
tions can be taken. Peel the layers to get at the actual data, be
that one number or arrays of numbers. Generally Herschel da-
ta products include meta data keywords, tables wth actual data
and the history of the generation of the product

[I/O; Data types,; Other] PAL. Thisis amanager to allow you
to set up, explore and get data from storage areas. The PAL is
also a perspective of HIPE

[I/O; Datatypes, Other] A referenceto aproduct. Not the actual
product but a"link" to it. Y ou can have more than one product
"stored" in a ProductRef
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product reference

ProductPool

product storage

ProductStorage

product viewer

PSF

PVOP

QA

QAR

QCP

QLA

QM

QPD

QTR
quality flag

Ramps

raster

RCS

reference

RF
RFI

RFW

[I/O; Datatypes, Other] A referenceto aproduct. Not the actual
product but a"link" to it. Y ou can have more than one product
"stored" in a ProductRef

[I/O; Data types,; Other] A type of pool (see poal), containing
products

[I/O; Data types; Other] See storage, because product storage
is a"storage" of products. ProductStorage is the name of the
javaclass you use to define a storage

[I/O; Data types; Other] See storage, because product storage
is a"storage" of products, and ProductStorage is the name of
the task you can use to define the storage

[Generic HIPE] Viewers for looking at products. Y ou can ac-
cess them from the command line or by clicking on a product
in the variables panel/editor panel

[Acronym] Planning Skeleton File or Point Spread Function
[Acronym] Product Tree

[Acronym)] Performance Verification

[Acronym] Performance Verification Operations Plan
[Acronym] Quality Assurance

[Acronym] Quality Assessment Report

[Acronym] Quality Control Pipeline

[Acronym] Quick Look Analysis

[Acronym] Qualification Model

[Acronym] Quality Processed Data

[Acronym] Qualification Test Review

[Generic HIPE] An indication of how well a pipeline task ran

[I/O; Datatypes; Other] A PACS class of product used in the
pipeline of Level 0to 0.5. It has 4 dimensions

[I/O; Data types; Other] Moving sky position by small incre-
ments over alarger field to observe alarger areain more dense
detail

[Acronym] Reaction Control System

[I/O; Datatypes; Other] A pointer to something. For example,
whenyou createan array inHIPE "sey =[4,5,6]", then "sey" isa
pointer to [4,5,6]. "sey" isnot actually [4,5,6], it just references
it

[Acronym] Radio Frequency

[Acronym] Radio Frequency Interference

[Acronym] Request for Waiver
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RMS
RPE

rsrfCal

RSS

runMadMap

RWA

saveObservation

S/IC

secondDeglitching

SED
SIN
SN
SOVT
spaxel
SPC

specAddl nstantPointing

specAddNod

specAssignRaDec

specConvDigits2V oltsPer-
SecFrames

specConvDigits2V oltsRamps

[Acronym] root-mean squared
[Acronym] Relative Pointing Error

[Pipelinel PACS Level 0.5 task to correct a spectroscopy
Frames product for the relative spectral response function. Ab-
solute correct is done with specRespCal.

[Acronym] root-sum squared

[Pipelinel PACS Level 1 photometry task to run the java
MadMap module. This module uses the maximum-likelihood
technique to build a map from an input time-ordered data
stream. End of Level 1 pipeline processing

[Acronym] Reaction Wheel Assembly
[Acronym] Solar Array or Scientific Analysis
[Acronym] Solar Aspect Angle

[Generic HIPE] The technology used by HIPE to interact with
the Virtual Observatory (VO).

[Acronym] Sun Aquisition Sensors

[I/O; Data types; Other] PACS task to save your Observation-
Context to a pool

[Acronym] Spacecraft

[Pipeline] SPIRE photometry Level 0.5 task to do asecond lev-
e deglitiching for jiggle pipeline

[Acronym] Spectral Energy Distribution

[Acronym)] Straylight Induced Noise

[Acronym] Signal to Noise Ratio

[Acronym] System Operation Validation Test

[Generic HIPE] A spatial pixel, i.e. the spatial unit of acube
[Acronym)] Science Programme Committee

[Pipeling] PACS Level 0 task to add the RA and Dec to the
central spaxel. Spectroscopy

[Pipelineg] PACS Level 0.5 task to add together corresponding
nods. Spectroscopy

[Pipeling] PACS Level 0 task to take the RA and Dec that have
been assigned to the central spaxel (specAddinstantPointing)
and calculate the pointing for all other spaxels. Spectroscopy

[Pipeling] PACS Level 0 task to convert the units to Volts/s.
For a spectroscopy Frames product

[Pipeling] PACS Level 0 task to convert the unitsto Volts. For
a spectroscopy Ramps product

xIviii
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specCorrectHerschel Vel ocity

specCorrectSignaNonL inearities

specDiffChop

specDiffCs

specExtendStatus

specFitSignal Drift

specFlagBadPixelsFrames

specFlagGlitchFramesQTest

specFlagOutliers

specHlagSaturationFrames

specFlagSaturationRamps

specFrames2PacsCube

specProject

specRespCal

Spectrumld

Spectrum2d

spectrum container

SpectrumContainer

specWaveRehin

[Pipeling] PACSLevel 0task to correct thewavelength grid for
the velocity of Herschel during your observation. Spectroscopy

[Pipeline] PACS Leve 0.5 task to correct the Frames data
points for the fact that the true slope of the raw ramps (that the
frames came from) are not linear. Spectroscopy

[Pipeling] PACS Level 0.5 task to subtract the off chop data
from the corresponding on chop data. Spectroscopy

[Pipeling] PACS Leve 0.5 task to calculate the dark and re-
sponse from the calibration block, for each pixel. Spectroscopy

[Pipeling] PACS Level 0 task to add information to the Status
table, based on the previous pipeline processing that you have
done. Spectroscopy

[Pipeling] PACS Level 0.5 task to calculate the drift in the re-
sponse of the pixels during an observation. Spectroscopy

[Pipeling] PACS Level 0 task to add a mask to the bad pixels
identified by the PACS team. Spectroscopy

[Pipeline] PACSLevel 0.5task to add amask to individual data
points that are glitches. Spectroscopy

[Pipeling] PACS Level 1 task to flag individua data points
in a PacsCube for being outliers (most likely glitches). Spec-
troscopy

[Pipeling] PACS Level 0 task to mask individual data points
for saturation. Works on a Frames product. Spectroscopy

[Pipeling] PACS Level 0 task to mask individua data points
for saturation. Works on a Ramps product. Spectroscopy

[Pipeline] PACStask to convert aspectroscopy Frames product
to a PacsCube product. End of Level 0.5 pipeline processing

[Pipeling] PACS task to take the RebinnedCube and project
each spaxel and each data point onto aregular RA/Dec grid on
the sky. Spectroscopy and end of Level 2 pipeline processing

[Pipeline] PACSLevel 0.5task to correct thedatato an absolute
flux scale. Spectroscopy

[I/O; Datatypes, Other] Isaclass of product that isfor holding
1-dimensional spectral data

[I/O; Datatypes; Other] Isaclass of product that isfor holding
2-dimensional spectral data

[I/O; Datatypes; Other] SpectrumContainer is a class of prod-
uct. A container of spectra

[I/O; Data types, Other] Is a class of product. A container of
spectra

[Pipelineg] PACSLevel 1task to convert the 5x5 PacsCubewith
several spectrain each spaxel to a5x5 RebinnedCube with one
spectrum in each spaxel. Spectroscopy. End of Level 1 pipeline
processing

xlix
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SPF
SPG
SPIRE

SpireListContext

SPR
SPU
SREM
SRPE
SIS
SSB
SSO
SSR

Status

storage

STR

SUM

Summary Table

TA

TableDataset

task

TC

temperatureDriftCorrection

[Acronym] Single Point Failure
[Acronym)] Software/Software Product Generation
[Acronym)] Spectral and Photometric Imaging Receiver

[Pipeling] Level 1 SPIRE task to create a SpireListContext to
be used as input for map making. Scan map pipeline

[Acronym] Software Problem Report

[Acronym] Signal Processing Unit

[Acronym] Standard Radiation Environment Monitor
[Acronym] Spatia Relative Pointing Error
[Acronym] Subsystem

[Acronym] Single Side Band

[Acronym] Solar System Object

[Acronym] Solid State Recorders

[I/O; Data types; Other] PACS. Information about the instru-
ment status, held in tabular format and added to as you pipeline
process your observation

[I/O; Datatypes,; Other] Consider a storage a database storing
datain an structure that Herschel observations require. A stor-
age is the variable defined in HIPE pointing to where the data
is on disc, rather than the name of the directory on disc that
actually contains the data. See also pool, local store, PAL

[Acronym] Star Trackers
[Acronym] Satellite User Manual

[I/O; Datatypes; Other] HIFI. atable for each spectrometer at
each level in the ObservationContext, detailing the components
of the observation

[Acronym] Service Module

[Acronym] System Validation Test

[Acronym] Software

[Acronym] Trend Analysis (software) or Telescope Assembly

[I/O; Datatypes; Other] A dataset held in aof tabular structure.
Is also aclass of product

[Generic HIPE] A self-contained HIPE script that does some-
thing to the input data. Also a panel of HIPE in which tasks
arelisted

[Acronym] Telecommand

[Pipeline] SPIRE photometry Level 0.5 task to do the tempera-
ture drift correction. Common to jiggle and scan map pipelines
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™

ToO

toolbox

tuple
UM

URD
URM

URN

URR
usB

useRemoveBaseline

variable

VC

view

VO

waveCalc

wavelengthGrid

WBC
WBI

WBO

[Acronym] Telemetry. A TM file contains telemetry data, and
has atm suffix

[Acronym] Target of Opportunity

[Generic HIPE] A set of routinesfor usein data processing and
which you can use if writing your own scriptsin HIPE

[I/O; Datatypes; Other] A type of data array (jython)
[Acronym] User Manual

[Acronym] User Requirements Document
[Acronym] User Reference Manual

[Acronym] Uniform Resource Name (a string identifier to
uniquely identify any product stored in any pool)

[Acronym] User Requirements Review
[Acronym] Upper Side Band

[Pipeling] Level 1 SPIRE task to set a boolean Flag to switch
on and off the baseline removal. Scan map pipeline

[Generic HIPE] A variable is a label representing some data.
Such data can be anumber, a string of text, a Herschel product
or even an entire observation. Each variable has a type describ-
ing the kind of datait refersto.

If you write nyNunber = 12 inthe Console view of HIPE
and press Enter, you create a variable whose nameis my Num
ber,whosetypeis| nt eger and whosevalueis12.

A command like nyCbs = get Gbservation (ob-
si d=123456) creates a variable whose name is nmyCbs,
whose type is Cbser vat i onCont ext and whose vaue is
the actual data of the observation.

Variablesinyour HIPE session arelisted inthe Variablesview.
[Acronym] Virtual Channel

[Generic HIPE] Theindividual panelsyou seeinthe HIPE GUI
are "views'. These each allow you to view and thus search
through something, or allow you to type commandsinto HI PE.
The main toolbar lists all views you can have

[Acronym] Virtual Observatory

[Pipelineg] PACS Level 0 task to calculate the wavelength grid
from the grating positions for an observation. Spectroscopy.

[Pipelineg] PACS Level 1 task to calculate the wavelength grid
of a PacsCube. Some optimisation possible. Spectroscopy

[Acronym] Wide-Band Spectrometer Control (HIFI))
[Acronym] Wide-Band Spectrometer |F processor (HIFI)

[Acronym] Wide-Band Spectrometer AOS (HIFI)
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WBS

WBSPU

WCS

WFE

WG

workbench

XML

[Acronym] Wide-Band Spectrometer

[Acronym] Wide Bandwidth Spectrometer Processing Unit
[Acronym] world coordinate system

[Acronym] WaveFront Error

[Acronym] Wave Guide

[Generic HIPE] Themain GUI of HIPE inwhereyou will work.
Full workbench has more panels that the workbench, but all
panels can also be accessed from the main tool bar

[Acronym] Extensible Markup Language
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Chapter 1. DP Commands

1.1. Introduction

This chapter is alisting of built-in HIPE functions, task and objects, collectively referred to as com-
mands.

How to use this chapter

A first section gives ageneral overview what acommand is used for and how to useit. Thisincludes
ageneral description and some examples. The "API summary" section provides a quick overview of
the available constructors, methods and properties of a command. It is intended as quick reference
for users that just need to remember a certain functionality. The "API details" section provides more
detailed information about the constructors, methods and properties. Furthermore it provides linksto
other references and information about the command's history.

Overview

A table gives the full name of the command, indicates if it iswritten in Java or Jython and if it is just
an ordinary command or if it followsthe HCSS Task specifications. Theimport statement in thistable
can be copied to a Jython console.

Description
General description of the command.

Examples

Most commands include one or more examples that demonstrates how the command is used. Most of
the examples are just one or two lines of DP code that can be entered at the Jython prompt. Others are
code fragments or routines designed to serve as an examples for your own programs.

Limitations and Miscellaneous

The "Limitations" and "Miscellaneous" sections describes the boundaries of applicability and other
specidties of the command.

APl Summary

The APl Summary provides a quick summary of the commands constructor, method, and properties.
Note that most of the arguments are positional parameters that must be supplied in the order indicated
by the command's syntax. However arguments can be often supplied by specifying their names. If its
the case then they can provided in any order.

Constructor

Constructors are used to create a command.
Method

Methods are functions of acommand that can be executed.
Properties

Properties are fields of a command that can be read or written by a command. INPUT properties
contain valuesthat are required by acommand, OUTPUT properties contain the result of acommand,
INOUT provide both functionalities at the same time.
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See also

The "See also" section provides links to related commands, to other manuals, or to external resources
in the Internet.

History

The "History" section describes the changes occurred to the command.
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1.2. Aberration

Full Name: |herschel.ia.obs.auxiliary.pointing.Aberration

Alias: Aberration
Type: Java Class- @
Import: from herschel.ia.obs.auxiliary.pointing import Aberration

Category  |Astronomical utilities

Description

Obtain astrometric and geometric positions from apparent ones.
Definitions

» The geometric position is where the target was when the light reached the observer. This is what
you get from SSO ephemeris dataif you apply no corrections.

e The astrometric position is where the target was when the light Ieft the body. It corrects for the
amount the target has moved in the time it takes the light to reach you. Light-travel time correction
corrects the geometric positions to astrometric ones. This is where the body would appear to be if
the observer were at rest.

» Theapparent position isthe where the target appears to be (where you have to point the telescope).
Aberration correction corrects the astrometric positions to apparent ones. This is due to motion of
the observer.

Inputs details

» PoaintingArray : Pointings as provided from a PointingProduct retrieved from the archive contain
ACA coordinates. These are apparent positions displaced by a SIAM offset (due to the relative
position of the receptorswrt the X -axis of the SC). To obtain astrometric and geometric coordinates,
the PointingArrays used as input to these functions require that you previously decorrect the SIAM
offsets to obtain proper apparent coordinates.

e FineTim€]] : The FineTime arrays should provide TAI.

Examples

Example 1: Detailed example obtaining one astrometric coor dinate from an observation

# obs contains an observation

t2t = obs.auxiliary.timeCorrelation

pplterator = pointingProd.iterator(pointingProd.getStartTi me(),
poi nti ngProd. get EndTi ne())

item= pplterator.next() #itemisOnTarget() should be true

# Si am dat a

sianDir = Configuration. getProperty("hcss. pointing.siandir")

si anfi | ePat h= sianDir + str(pointingProd.getSiamd()) +".SIAM

si am = Si anPr oduct (si anFi | ePat h) ;

#Recoveri ng apparent pointing

aperture = item getPoi ntingld().getAperture()

qT_SI AM =
si am get Si anSet (aperture). get Matri x3(). copy(). mlIranspose().toQuaternion()

g_aper = itemgetFiltered().getQaternion().mltiply(qT_SI AM

p = Pointing(Attitude(q_aper))

#Build the the TAls (ts)

ts = [t2t.toFineTime(itemgetObt())]

# Build the pointing array (ps)

ps = PointingArray(1)

ps. addPoi nting(0, p)

# Get the astronetric pointing(s)
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Example 1. Detailed example obtaining one astrometric coor dinate from an observation
pa = Aberration.correct(ps, ts, ephem

Example 2: Detailed example obtaining one geometric coor dinate from an SSO observation

nai fid = I nteger. parselnt(obs.getMta()["naifld"].val ue)
pplterator = pointingProd.iterator(pointingProd.getStartTi me(),
poi nti ngProd. get EndTi me())
item= pplterator.next() #itemisOnTarget() should be true
# Si am dat a
sianDir = Configuration. getProperty("hcss. pointing.sianmdir")
sianfi |l ePat h= sianDir + str(pointingProd.getSiamd()) +".SIAM
si am = Si anPr oduct (si anFi | ePat h) ;
#Recoveri ng apparent pointing
aperture = item getPoi ntingld().getAperture()
qT_SI AM =
si am get Si anSet (aperture). get Matri x3(). copy(). mIranspose().toQuat ernion()
g_aper = itemgetFiltered().getQaternion().mltiply(qT_SI AM
p = Pointing(Attitude(q_aper))
#Build the the TAls (ts)
ts = [t2t.toFineTime(itemgetObt())]
# Build the pointing array (ps)
ps = PointingArray(1)
ps. addPoi nting(0, p)
# Get the geonetric pointing(s)
pa = Aberration.correct AndLTT(ps, ts, naifid, horizons)
print pa.getPointing(0)

API Summary

M ethods
Poi nti ngArray correct (PointingArray ps, FineTine[] ts)

Obtain astrometric positions. naive aberration decorrection.

Poi nti ngArray correct (PointingArray ps, FineTine[] ts, O -
bi t Epheneri sProduct e)

Obtain astrometric positions using an Earth model.

Poi ntingArray correct (PointingArray ps, FineTine[] ts, Ephem e)
Obtain astrometric positions. MPS aberration decorrection.

Poi nti ngArray correct AndLTT (PointingArray ps, FineTine[] ts, int
nai fid, basicHorizons h)

Obtain geometric positions of SSOs: MPS aberration and LTT decorrections for SSOs.

Limitations
» To obtain an Horizons object you need an Ephemeris object and a directory with SSO files.
« thefunctions are list-array based so that the calculations are done in atight Javaloop

» When using PointingProduct's pointings, the PointingArrays used asinput to these functionsrequire
that you previously decorrect the SIAM offsets to obtain proper apparent coordinates.

» TheFineTime arrays provided as input should contain TAI.

* For further information consult the following classes in the HCSS Developer's Reference Manual
(Javadoc API):

« herschel.ia.obs.auxiliary.orbitephem.OrbitEphemerisProduct

* herschel .share.fltdyn.ephem.Ephem
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* herschel .share.fltdyn.ephem.Ephemerides

« herschel.share.fltdyn.ephem.horizons.BasicHorizons
« herschel.share.fltdyn.math.Attitude

¢ herschel .share.fltdyn.math.Direction

* herschel.share.fltdyn.math.Quaternion

* herschel.share.fltdyn.math.Vector3

« herschel.sharefltdyn.time.FineTime

¢ herschel .share.fltdyn.time.Mjd2000TimeFormat

¢ herschel .sharefltdyn.time. TimeScale

API Details
Methods

Poi nti ngArray correct (PointingArray ps, FineTine[] ts)

Obtain astrometric positions. naive aberration decorrection.

This method provides afirst-approximation correction for aberration, using an Earth orbit model
and neglecting the S'C movement. While very simplistic, it has been checked that the max. differ-
ence w.r.t. full correction is 1 arcsec and the average difference is 0.65 arcsec measured over the
whole sky for atwo-year period. Use only if you have no accessto products. If you have a pro-
cessed observation, it is better to use:

 For the astrometric position: Use PointingArray correct(PointingArray ps, FineTime[] ts,
Ephem €)

« For the geometric position of SSOs: Use PointingArray correctAndL TT(PointingArray ps,
FineTime[] ts, int naifid, BasicHorizons h)
Arguments
Poi ntingArray ps [|NPUT, MANDATORY, default=no default val ue]
Pointings with apparent positions.
FineTime[] ts [INPUT, MANDATORY, default=no default val ue]
Array with sequence of TAI (each tg[i] correspondsto a pg[i]).
Return
PointingArray

pointings to the astrometric positions

Poi nti ngArray correct (PointingArray ps, FineTine[] ts, O-
bi t Epheneri sProduct e)

Obtain astrometric positions using an Earth model.

The angular error wrt MPS data (arcsec) is: MAX = 0.000349, AV G = 0.000132 If you have a pro-
cessed observation, it is better to use:

* For the astrometric position: Use PointingArray correct(PointingArray ps, FineTime[] ts,
Ephem €)




DP Commands Build 15.0.3262

Poi ntingArray correct (PointingArray ps, FineTine[] ts, O-

bi t Epheneri sProduct e)

« For the geometric position of SSOs: Use PointingArray correctAndLTT (PointingArray ps,

FineTime[] ts, int naifid, BasicHorizons h)

Arguments

Poi ntingArray ps [ NPUT, MANDATORY, default=no default val ue]
Pointings to be aberration-decorrected.

FineTime[] ts [INPUT, MANDATORY, default=no default val ue]
Array with sequence of TAI (each tg[i] correspondsto apgi]).

O bi t Epheneri sProduct e [I NPUT, MANDATORY, default=no default
val ue]

Orbit ephemeris product with S/C data for ts (viainterpolation).
Return
PointingArray

pointings to the astrometric positions, throws Illegal ArgumentException if Or-
bitEphemerisProduct has no datafor ats

Poi ntingArray correct (PointingArray ps, FineTine[] ts, Ephem e)
Obtain astrometric positions: MPS aberration decorrection.

Note: For both SSO and non-SSO. Requires S/C Ephemerides.

Thisis as good as mission planning data (from SPICE STELAB)

Arguments
Poi ntingArray ps [ NPUT, MANDATORY, default=no default val ue]

Pointings to be aberration-decorrected.
FineTime[] ts [INPUT, MANDATORY, default=no default val ue]
Array with sequence of TAI (each td[i] correspondsto apdi]).
Ephem e [ NPUT, MANDATORY, default=no default val ue]
Datato get the S/C velocity.
Return
PointingArray

pointings to the astrometric positions

Poi nti ngArray correct AndLTT (Poi ntingArray ps, FineTinme[] ts, int
nai fid, basicHorizons h)

Obtain geometric positions of SSOs: MPS aberration and LTT decorrections for SSOs.
Note: Thisisonly for SSO objects and requires Horizons.

Thisis almost as good as mission planning data (from SPICE STELAB)
Arguments
Poi ntingArray ps [ NPUT, MANDATORY, default=no default val ue]
Pointings to be aberration-decorrected.
FineTime[] ts [INPUT, MANDATCRY, default=no default val ue]
Array with sequence of TAI (each tg[i] correspondsto apdi]).
int naifid [ NPUT, MANDATORY, default=no default val ue]
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Poi nti ngArray correct AndLTT (Poi ntingArray ps, FineTinme[] ts, int
nai fid, basicHorizons h)

Naifld of the observed body.
basi cHori zons h [I NPUT, MANDATORY, default=no default val ue]
Horizons data to decorrect the pointing.
Return
PointingArray

pointings to the geometric positions

See also

» Developers Manual: herschel.ia.obs.auxiliary.pointing.Aberration

History
* 2011-01- 18 - JDS: First publication with jtags
e 2011-01- 24 - JDsS: Clarificationsabout astrometric and geometric coordinates (no jparamsyet)

» 2011-09-08

JDS: Extensive rewriting of documentation

» 2012-02- 28

JDS: Examples use TimeCorr.toFineTime
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1.3. ABS

Full Name: |herschel.ia.numeric.toolbox.basic.Abs

Alias: ABS
Type: Java Class- @
Import: from herschel.ia.numeric.toolbox.basic import Abs

Category | Mathematics/General functions

Description

Returns the absolute value of a number or a numeric array. For complex numbers, ABS(x) returns
the modulus.

Example

Example 1: Applying ABS on numbersand arrays

X = Intld( [-1,0,1] )
print ABS(-123), ABS(x) # 123 [1,0, 1]

API Summary

Jython Syntax
&l t;y&gt; =ABS(& t; x&gt;)

Properties
Nunber or array x [|INPUT, MANDATORY, default=no default val ue]
Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Nunmber or array x [INPUT, MANDATORY, default=no default val ue]
The number or array of which to compute the absolute value, or modulus for complex numbers.

Nunber or array y [OQUTPUT, MANDATCRY, default=no default val ue]
The absolute value of the input, or the modulus for complex numbers.

See also

» Developers Manual: herschel.ia.numeric.toolbox.basic.Abs
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1.4. AbstractBasicModel

Full Name: |herschel.ia.numeric.toolbox.fit.AbstractBasicModel

Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.fit import AbstractBasicModel
Category | Mathematics/Fitting

Description

AbstractBasicModel implements the common parts of Models and in particular those of simple or
basic Models.

A model consists of a concrete instantiation of the Model Function interface, together with its param-
eters. Optionally aso prior ranges, fitindices and limits can be stored.

Each model contains a PriorList, an ArrayList of AbstractPriors. In principle each parameter of a
model hasits own prior. The prior contains information about the parameters which is known before-
hand, like the limits between which the parameter is to be found. In most simple cases the priors are
UniformPriors with optional limits. The full use of priorsis reserved for Bayesian calculations asin
NestedSampler.

AbstractBasicModel also implements a numerical derivation of partial to be used when partial is not
given in the model definition itself.

An introduction to the use of fit package can be found _here.

At least once have alook at the background on the organization and structure of the package. The fit/
demo directory contains worked examples on almost all aspects of of the package.

See also
e PriorList
e UniformPrior

» NestedSampler

Developers Manual: herschel.ia.numeric.toolbox.fit.AbstractBasicM odel
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1.5. AbstractFitter

Full Name: |herschel.ianumeric.toolbox.fit.AbstractFitter

Type: JavaClass- @

Import: from herschel.ia.numeric.toolbox.fit import AbstractFitter

Category |Mathematicg/Fitting

Description
Fitter for linear models.

The Fitter classisto be used in conjunction with *Model classes.

The Fitter class and its descendants fit data to a model. Fitter itself is the variant for linear models,

ie. models linear in its parameters.

For both linear and nonlinear modelsit holdsthat once the optimal estimate of the parametersisfound,
avariety of calculations is exactly the same: standard deviations, noise scale, evidence and model
errors. They all derive more or less from the inverse Hessian matrix (akathe covariance matrix). All
these calculations are in this Fitter class. Other Fitter classes relegate their calculation in these issues

to this one.

An introduction to the use of fit package can be found _here.

At least once have alook at the background on the organization and structure of the package. The fit/

demo directory contains worked examples on almost all aspects of of the package.

Example

Example 1: Fitter (for modelswhich arelinear in its parameters.)

# assume x and y are Doubl eld data arrays
x = Doubl eld. range(100)

y = Doubl eld( Intld.range(100).divide( 4 ) ) # digitization noise
poly = Pol ynoni al Model ( 1) # line

fitter = Fitter( x, poly )

param = fitter.fit( y )

stdev = fitter.get StandardDevi ation() # stdevs on the paraneters

chisqg = fitter.get Chi Squared()

scale = fitter.get Scal e() # noi se scale

yfit = fitter.getResult() # fitted val ues

yfit = poly( x ) # fitted val ues (same as previous)

yband = fitter.monteCarl oError() # 1 sigma confidence region

APl Summary

Methods

get Chi Squar ed
Returns the Chi-Squared goodness of fit.

Doubl eld get St andar dDevi ati on
Returns the standard deviations pertaining to the parameters.

Doubl eld nont eCarl oError (NunericData input)

Calculates 10-confidence regions on the model given some inputs.

et Resul t

10
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M ethods
Returns the fitted values (yfit).

get Scal e
Return the noise scale: sqrt( chisg/DOF ).

Limitations

1. The Fitter does not work with limits.

2. The calculation of the evidence is an Gaussian approximation which isonly exact for linear models
with afixed scale.

Miscellaneous

In case of problems look at the _trouble shooting section.

API Details
Methods

get Chi Squar ed
Returns the Chi-Squared goodness of fit.

Doubl eld get St andar dDevi ati on
Returns the standard deviations pertaining to the parameters.

o = a*V( Cii).
where C isthe Covariance matrix, the inverse of the Hessian Matrix Standard deviation are calcu-
lated for the fitted parameters only. Note that the stdev will decrease with sqrt(N) of the number of
datapoints while the noise scale, g, does not.
Return

Doubleld

the standard deviations.
Error
I'l'l egal St at eExcepti on
when chisg <=0

Doubl eld nonteCarl oError (NunericData input)

Calculates 10-confidence regions on the model given some inputs.

From the full covariance matrix (= inverse of the Hessian) random samples are drawn, which are
added to the parameters. With this new set of parameters the model is calculated. This procedure is
done by default, 25 times. The standard deviation of the models is returned as the error bar.

Argument
NunericData input [INPUT, OPTIONAL, default=null.]
Input over which to calculate the error bars.
Return
Doubleld

11
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Doubl eld nonteCarl oError (NunericData input)
the confidence vector (same length as input)

get Resul t
Returns the fitted values (yfit).

get Scal e
Return the noise scale: sgrt( chisg/DOF ).

See also

» Developers Manual: herschel.ia.numeric.toolbox.fit.AbstractFitter

12
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1.6. AbstractModel

Full Name: |herschel.ianumeric.toolbox.fit.AbstractModel

Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.fit import AbstractM odel
Category | Mathematics/Fitting

Description

AbstractModel implements the common parts of (compound) Models which can be handled by the
Fitter class and its descendants.

A model consists of one or more instantiations of (basic) models which are concatenated in a chain
of models using addModel. Almost all methods defined in AbstractBasicMaodel are overwritten here,
recursively calling the AbstractBasicM odel's methods.

An AbstractModel contains a NoiseScale, a measure of the noise.

As the AbstractModel is the last in line of the general, unspecific models it contains a number of
Jython hooksand some methodsto test the validity of partial derivativesagainst numerically calculated
derivatives.

AbstractModel also implements a numerical derivation of partial to be used when partia is not given
in the model definition itself. This same numerical derivation of partial is used in testPartial to indeed
test whether the partial has been implemented properly.

An introduction to the use of fit package can be found _here.

At least once have alook at the background on the organization and structure of the package. Thefit/
demo directory contains worked examples on almost all aspects of of the package.

Example

Example 1: AbstractM odel

x = Doubl eld. range( 10 )

poly = Pol ynomi al Mbdel ( 2 ) # quadratic nodel

pol y. set Par anet ers( Doubl eld([3,2,1]) ) # set the paraneters for the nodel
y = poly( x ) # eval uate the nodel at x

p0 = pol y[ 0] # 3: the first paraneter

gauss = GaussModel () # gaussi an nodel

gauss += Pol ynoni al Model ( 0 ) # gaussi an on a constant background

print gauss. get Nunber O Par anet er s() # 4

I olim= Doubleld([O,-10,0,-5]) # lower limts for the paraneters

hi i m= Doubl eld([ 10, 10, 2, 5]) # high limts for paraneters
gauss.setLimts( lolim hilim) # set limts. Does not work with all
Fitters

index = Int1d([O, 3])

val ue = Doubl e1ld([4.5,0])

gauss. keepFi xed( i ndex, val ue ) # keep index paraneters fixed at
val ue

API Summary

M ethods
i sol at eMbdel (int k)
Return a (isolated) copy of the k-th model in the chain.
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M ethods
addMbdel (Abstract Mbdel npdel)

Make a compound model by concatinating/adding model to this.
subt ract Model (Abstract Mbdel nodel)

Make a compound model by concatinating/subtracting a model from this.
nmul ti pl yModel (AbstractModel nodel)

Make a compound model by concatinating/multiplying a model with this
di vi deMbdel (Abstract Mbdel nodel)

Make a compound model by concatinating/dividing by a model.
keepFi xed (Intid fixed, Doubl eld val ues)

K eeps parameters fixed at the provided values.

get Par anet er s
Returns parameters of the (compound) model.

get St andar dDevi ati ons

Returns (present) standard deviations for the parameters of the (Compound) model.
setLimts (Doubleld lolimts, Doubleld hilinits)

Sets the limits for the parameters of the compound model.

API Detalils
Methods

i sol at eMbdel (int k)
Return a (isolated) copy of the k-th model in the chain.
Argument
int k [INPUT, MANDATORY, def aul t=0]
- Zero (0) valueisfor head.

addMbdel (Abstract Model nodel)
Make a compound model by concatinating/adding model to this.

The final result isthe sum of the individual results.

The compound model isimplemented as a chain of { @link AbstractBasicModel} s. Each of these
basic models contain the attributes (parameters, limits etc.) and when needed these attributes are
taken from there, or stored there.

The operation (addition in this case) is always with the total result of the existing chain. For the use
of "brackets" in a chain use ContainerModel.
Argument
Abstract Mbdel nodel [INPUT, MANDATORY, default=no default val ue]
The model to be added to this instance.

subtract Model (Abstract Model nodel)
Make a compound model by concatinating/subtracting a model from this.

Thefinal result is the difference of the models.
Argument

14
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subt ract Model (Abstract Model nodel)

Abstract Mbdel nodel [INPUT, MANDATORY, default=no default val ue]
The model to be subtracted from this instance.

mul ti pl yModel (Abstract Mbdel nodel)

Make a compound model by concatinating/multiplying a model with this

Thefinal result isthe product of the models.
Argument
Abstract Mbdel nodel [INPUT, MANDATORY, default=no default val ue]
The model to be multiplied by this instance.

di vi deMbdel (Abstract Model nodel)

Make a compound model by concatinating/dividing by a model.

Thefinal result isthe division of the models.
Argument
Abstract Model nodel [INPUT, MANDATORY, defaul t=no default val ue]
The model to be to be divided by thisinstance.

keepFi xed (I ntld fixed, Doubleld val ues)

K eeps parameters fixed at the provided values.

1. The model will act exactly asif it were amodel with less parameters, although slightly less effi-
cient.

2. Repeated calls start from scratch.

3. Reset with keepFi xed( null ); orwithkeepFi xed( Intld( 0 ) );
Arguments
Intld fixed [I NPUT, MANDATORY, default=no default val ue]
A list of parameter indices to be kept fixed. (any order)
Doubl eld val ues [I NPUT, OPTI ONAL, default=no default val ue]

The values at which the parameters should be kept. length of values <= length of fixed; the
remainder isleft asis. They should bein the proper order (that of the model).

Error
I ndexQut OF BoundsExcepti on
when afixed index is out of range.

get Par aneters

Returns parameters of the (compound) model.

get St andar dDevi at i ons

Returns (present) standard deviations for the parameters of the (Compound) model.

setLimts (Doubleld lolimts, Doubleld hilinits)

Setsthe limits for the parameters of the compound model.

1. Itisvalid toinsert for either parameter a (Doubleld)null value indicating no lower/upper limits.
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setLimts (Doubleld lolimts, Doubleld hilinits)
2. When alowerlimit >= upperlimit no limits are enforced.

It only worksin *Fitter classes which can support it. Eg. Fitter itself cannot handle limits as it
would turn the problem into anon-linear one. Note: Limits will also work when the model is used
inaMinimizer. In that case the limits apply to the minimization range.

Arguments
Doubl eld lolimts [INPUT, MANDATORY, default=no default val ue]
The lower limits.
Doubl eld hilimts [INPUT, MANDATORY, default=no default val ue]
The upper limits.

See also

o Fitter

AbstractBasicM odel

* NoiseScae

Developers Manual: herschel .ia.numeric.toolbox.fit. AbstractModel
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1.7. accumulate

Full Name: |herschel.ia.toolbox.spectrum.Accumul ateSpectrumTask

Alias: accumul ate

Type: JavaTask - @

Import: from herschel.ia.toolbox.spectrum import AccumulateSpectrumTask
Category |Spectra/Analysis

Description

Accumulates (averages) spectrato acommon wave scale grid and returnsa Spect r unild.

In contrast to the average task it checks whether the spectra align at the wave scale (within a given
tolerance specified by thewavescal eTol er ance parameter) and automatically does aresampling
if not. Furthermore, the shapes need not be the same. Note that by default the wavescaleTolerance is
0. Asaresult, resampling is applied even in case the spectraare mis-aligned only at the last significant
digit. As aresult of resampling, spurious NaN's may occur at the edge of the result spectra. As a
remedy to avoid these when processing spectra with almost perfectly aligning wave scales is to set
asmall wavescaleTolerance.

The task finds the overlapping ranges and if necessary resamples to the overlapping regions. The user
can specify a new grid the original spectra should be resampled to before performing the averaging
or, if resampling is necessary, the task computes a grid that envelopes all the input spectrawith abin
width defined by the coarsest (average) bin width found for of all the input spectra.

The user can also specify arange for the result spectrum (using ther ange parameter).
Further checksinvolve

« theunit theintensities/ flux values are expressed in: Here no automatic transformation to acommon
scaleisavailable - al the intensities of the spectra to be accumulated need to be the same.

« the pointing information associated with the individual spectra: The spectraneed to have consi stent
pointing information up to within the tolerance specified (see the parameter poi nti ngTol er -
ance). If NaN pointing information isfound in the spectra, the pointing check is skipped. Further-
more, if setting poi nti ngTol er ance=Doubl e. NaN, the pointing check is skipped. In this
way, spectracan be processed without pointing information included (such astheresult of thistask).

Similar to the average task avar i ant parameter can be set to specify ho to deal with flags (mask)
or weights (error). In contrast to e.g. the average task further attributes, such as integration time are
not checked nor processed.

Finally, selections can be specified the same way as with the average task (by using thesel ect i on
andfilter_nmeta parameters).

The result is provided in form of a Spect r umld. In addition to columns with the wave, flux and
possibly flag and weight data it contains a column with the number of spectra involved for a given
pixel (count s).

Example

Example 1: In HIPE:

gl obal spectra, htp, htpH htpV, htpHU htpHL # defined el sewhere

# single spectrum contai ner (dataset) 'ds', restructing the processing to
sui tabl e sub-sel ecti on of point spectra

# grid determined from data

result = accumul at e(ds=spectra, unit="Mz")

17



DP Commands Build 15.0.3262

Example 1: In HIPE:
# grid specified by user
grid = Doubl eld. range(2000) +600. 0
result = accunul ate(ds=spectra, grid = grid, unit="Miz")
# many spectrum container , eg froma map context such as a Hifi Timeli neProduct

*ht p'

# - restricting to spectrumcontainers that fulfill condition on neta data

# note that the origin nor the type of these spectrum containers need to be the
same

dsArray = [htp[4], htp[5], htp[6], htp[7], htp[8], htp[11]]

result = accunul ate(ds=dsArray, grid = grid, filter_neta={"sds_type"
["science"]})

# map contexts such as tineline products, 'htpH or 'htpV

result = accunul ate(ds=htpH, grid = grid, filter_neta={"sds_type":["science"]},
sel ection={"bbtype":[6031]})

result = accunul ate(ds=[ htpH, htpV], grid = grid, filter_neta={"sds_type"
["science"]}, selection={"bbtype":[6031]})

# giving nore tol erance to deviations between wavescales - so that |ess
resanpling is done

result = accunul at e(ds=[ ht pHU, ht pHL] , wavescal eTol er ance=0. 001)

# giving nore tol erance to deviations of the pointings

#- so that, potentially, nore spectra are accunul ated (aver aged)

result = accunul at e(ds=[ ht pHU, ht pHL], poi nti ngTol erance=1. 0) # nunber specified
i n degrees

# directly transforming to grid specified in nm wavel ength

result = accunul ate(ds=[ ht pHU, ht pHL], unit="mm{, poi ntingTol erance=0. 001)

# specify a range to restrict the output spectrumto

result = accunul at e(ds=spectra, range=(1000.0, 1500.0), unit="GH")

result = accunul ate(ds=spectra, range=( 800, 1200.0), grid = grid, unit="Miz")

API Summary

Jython Syntax
See exanpl es bel ow.

Properties

oj ect ds [I NOUT, MANDATORY, default=no default val ue]
String variant [INOUT, OPTIONAL, default=&quot;fl ux&quot ;]
Doubl eld grid [INOUT, OPTIONAL, default=no default val ue]
PyTupl e range [INPUT, OPTIONAL, default=no default value. ]
oj ect selection [INPUT, OPTIONAL, default=None.]

PyDictionary filter _nmeta [INPUT, OPTIONAL, default=No default
val ue. ]

UNIT unit [INOUT, OPTIONAL, default=no default val ue]

Integer flagTolgnore [INOUT, OPTIONAL, default=no default val ue]
String resanpler [INOUT, OPTIONAL, default=&quot; eul er&quot;]
Doubl e wavescal eTol erance [ NOUT, OPTI ONAL, default=0.0]

Doubl e poi ntingTol erance [|NOUT, OPTI ONAL, default=0.001]

API details

Properties

bj ect ds [ NOUT, MANDATCRY, default=no default val ue]

The input spectrum data: a SpectrumContainer, and array of such, or a HifiTimelineProduct or
an array of such or amixture of all.
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String variant [INOUT, OPTIONAL, default=&quot;fl ux&quot ;]

The variant that tells how to do the averaging:
* straight average of al the data

* straight average but omitting flagged data

* weighted average of all data

« weighted average but omitting flagged data.

See also 'flagValue for further information.

Doubl eld grid [I NOUT, OPTIONAL, default=no default val ue]

Specify what wave scaleto target at. If no grid is specified agrid will be determined by the task
which basically will envelope all the wave scales found in the data and picks the coarsest width.

PyTupl e range [I NPUT, OPTI ONAL, default=no default value. ]

Specify the range to restrict the result spectrum to - in units as specified by the unit parameter.
This parameter is specified asaPyTuple, eg. (530. 0, 610.0).

bj ect selection [INPUT, OPTI ONAL, defaul t =None. ]

Specification of what point spectrathe average should be restricted to. Different ways to speci-
fy these selections are possible;

» Specify alist of indices (in jython) of the point spectra for which the average should be tak-
en. For cubes, you can alternatively also pass alist of spaxel coordinates (alist of integer tu-
ples(row, col)).

« Useadictionary (in jython) to specify a selection model (Iookup for attributes, filter at-
tributes to be included in ranges or intervals).

 Passastring representation of ajython list or ajython dictionary. The string will be parsed
and the processing delegated to the two cases above.

 Pass any javainstance that implements the SelectionModel interface (for the advanced user).

See the examples below or the Sel ect Spect r umtask for how to specify selections.

PyDictionary filter_neta [|INPUT, OPTI ONAL, default=No default
val ue. ]

Restrict the operation on spectrum containers with meta data that match given values.

UNIT unit [INOUT, OPTIONAL, default=no default val ue]

The unit the target grid and the range is expressed. In case ho unit parameter is specified the
unit to express interpret the grid or the range in is obtained from the first' input spectra. If the
input spectra are expressed in different units we recommend to explicitly set the unit parameter.

I nt eger flagTol gnore [INOUT, OPTI ONAL, default=no default val ue]
Theinteger value representing the mask for flags to be ignored.

String resanpler [INOUT, OPTIONAL, default=&quot;eul er&quot; ]

Resampling scheme to be adopted. Available are "euler”, "trapezoidal", "gaussian”
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Doubl e wavescal eTol erance [| NOUT, OPTI ONAL, default=0. 0]

The tolerance (given in unit of the output grid) used to check whether resampling is necessary
or not.

Doubl e poi ntingTol erance [|I NOUT, OPTI ONAL, default=0.001]

Pointing tolerance used to checked whether the pointing (longitude and latitude expressed in
degrees) sufficiently align. If setting the poi nt i ngTol er ance to NaN, the pointing check is
skipped.

See also

» Developers Manual: herschel .ia.toolbox.spectrum.Accumul ateSpectrumTask

History
e 2011-10-17 - nel chi or :initial version.

e 2012-01- 13 - nel chi or: added possibility to specify range, some bugs of theinitial version
fixed.
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1.8. add

Full Name: |herschel.ia.toolbox.spectrum.AddSpectrumTask

Alias: add

Type: Java Task - @

Import: from herschel.ia.toolbox.spectrum import AddSpectrumTask
Category  |Spectra/Analysis

Description
Task for adding a scalar to the flux data of spectra or for pairwise adding spectra.

For the scalar mode, 'ds' and 'param’ need to be specified - the input spectra and the scalar to add; for
the pair-wise mode, 'dsl' and 'ds2' need to be set - two spectrum containers. In this pair-wise mode, the
first spectrum in thefirst container is added to the first spectrum in the second container, and so on. In
case the size of the two containersis different, the result will contain a number of point spectra equal
to the minimum size. Hence, the remaining spectrain the larger container are ignored. The behavior
is different in case one of the datasets only contains a single spectrum: Here, the task always refersto
single spectrum while iterating over all the spectrain the other container.

In the pairwise mode, the individual spectra are processed on a per frequency or wavelength bin (or
whatever the wavescale unit is) basis. Hence, there is no check of whether the frequencies (or wave-
lengths) assigned to these binsare well aligned acrossthe two spectra. If thisisnot the case, the spectra
should first be resampled to a common wavescale grid.

The input data with the spectra to be processed needs to be an object that implements Spect r um
Cont ai ner (e.g.Spect runid, SpectrunRd, Spectral Si npl eCube).Spect r untCon-
t ai ner 'sprovides auniform way to access spectrum data organized in quite different structures.

For a successful processing in the pair-wise mode, the data specified with ds1 and ds2 should be
consistent, i.e. they should have the same wavescale range and spectral sampling. Furthermore, the
segments found in all the spectra in the (two) containers should be consistent (same number of seg-
ments, same lengths, same segment indices - e.g. check with ds. get Segnent | ndi ces() ). Oth-
erwise an exception is thrown.

Different selection schemes are available for selecting the point spectra or the segments to
be processed. The most simple scheme is to specify lists of point spectrum indices (sel ec-
tion=[1, 3, 4, 2] ). Inthiscase, the operation (scalar- or pair-operation) isjust taken over the point
spectrawith corresponding indices. Instead of specifying alist of indices (which requires the knowl-
edge of these) other recipes to specify a selection are available. Typical recipes test attribute values
to match certain values (e.g. sel ecti on={"bbt ype":[ 6031, 6032]}) ortobeincludedin
agiveninterva (e.g. sel ecti on={"LoFrequency": (999. 98, 1000. 02) }). These recipes
we refer to as selection models. The different options to specify selections can be combined. Here,
an AND logic is adopted. See the parameter descriptions and the examples below for further detail.
Alternatively, look inthe Sel ect Spect r umtask.

Similarly, you can specify what segments to consider. In the most simple case, you can just specify
the indices of segments to be considered (for the scalar operation segnent s=[ 1, 3, 4] and for the
pair operation segment s1=[ 1, 3, 4], segnent s2=[ 3, 6, 5] ). In more advanced situations
you can use a Segnent Sel ect i on object. Note that the pairs of segmentsto be processed need to
be consistent - otherwise the processing will fail.

Y ou can specify whether the orginal datasets should be overwritten with the 'overwrite' flag. By default
no data is overwritten. In the pair-wise mode, it is not always possible to overwrite the data - in
particular if non-trivial segment selections are specified.
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Examples

Example 1: for pairwise add:

gl obal spectral, spectra2 # defined el sewhere
add = AddSpect runirask()
spectraQut = add(dsl=spectral, ds2=spectra2)

Example 2: for scalar add:

gl obal spectra # defined el sewhere
add = AddSpect runTask()
spectraCut = add(ds=spectra, paranmF2.1)
# restrict the add to a suitable selection of spectra and return the processed
# just select by index:
spectraCut = add(ds=spectra, selection=[0,1,2,3], paranr2.1)
# select by |ooking up suitable attributes attached to the spectra to be
sel ected (here: "bbtype" matched):
spectraCut = add(ds=spectra, selection={"bbtype":[6613]}, param=2.1)
# sel ect by |ooking up suitable attributes attached to the spectra to be
sel ected (here: "Chopper" in given ranges):
spectraCut = add(ds=spectra, selection={"Chopper":(4.,7.), "bbtype":[6613]},
par an¥2. 1)
# select by |ooking up suitable attributes attached to the spectra to be
sel ect ed
# (here: "LoFrequency" in given interval):
spectraCut = add(ds=spectra, selection={"LoFrequency":(500., 600.)}, paran¥2.1)
# the sane as above - this tinme by by nodifying the input spectra
spectra = add(ds=spectra, selection=[0,1,2,3], param2.1, overwite=True)
spectra = add(ds=spectra, selection={"bbtype":[6031]}, param2.1
overwrite=True)
spectra = add(ds=spectra, selection={"Chopper":([-4.4,5.9],0.2), "bbtype"
[6031]}, param=2.1, overwite=True)
spectra = add(ds=spectra, selection={"LoFrequency": (4000.0,5000.0)}, paranr2.1
overwrite=True)

Example 3: for pairwise add:

gl obal spectral, spectra2 # defined el sewhere

add = AddSpect runmTask()

# pairwi se add ds2 to dsl

spectraQut = add(dsl=spectral, ds2=spectra2)

# restrict the pairwise add to suitable selection of spectra and return the
processed

# just select by index

spectraQut = add(dsl=spectral, ds2=spectra2, selection=[0,1,2,3])

# sel ect by |ooking up suitable attributes attached to the spectra to be
sel ected (here: "bbtype" matched):

spectraQut = add(dsl=spectral, ds2=spectra2, selection={"bbtype":[6613, 6031]})
# sel ect by |ooking up suitable attributes attached to the spectra to be
sel ected (here: "Chopper" in given ranges):

spectraQut = add(dsl=spectral, ds2=spectra2, selection={"Chopper":(4.,7.),
"bbtype":[6613]})

# sel ect by |ooking up suitable attributes attached to the spectra to be
sel ect ed

# (here: "LoFrequency" in given interval):

spectraQut = add(dsl=spectral, ds2=spectra2, sel ection={"LoFrequency"
(550.0,570.0)})

APl Summary

Properties
Spect runtCont ai ner ds [ NPUT, OPTI ONAL, default=no default val ue.]
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Properties
Doubl e param [ | NPUT, OPTI ONAL, defaul t=no default val ue.]
bj ect selection [INPUT, OPTIONAL, default=None.]

PyDi ctionary| Map&anp; It ; String, Set &np; |t ; Cbj ect &anp; gt ; &anp; gt ;
| ookup_sel ection [INPUT, OPTIONAL, default=no default value.]

PyLi st index_selection [INPUT, OPTIONAL, default=No default val -
ue. ]
Bool ean overwite [INPUT, OPTIONAL, default=False.]

Spect runCont ai ner ds1 [I NPUT, OPTIONAL, default=no default val -
ue. ]
Spect runtCont ai ner ds2 [| NPUT, OPTIONAL, default=no default val -
ue. ]

hj ect segnents [I NPUT, OPTIONAL, default=no default value.]
bj ect segnentsl [ NPUT, OPTIONAL, default=no default val ue.]
bj ect segnents2 [ NPUT, OPTIONAL, default=no default val ue.]

Spect runCont ai ner result [OQUTPUT, OPTIONAL, default=no default
val ue ]

API detalils

Properties

Spect runCont ai ner ds [ NPUT, OPTI ONAL, default=no default val ue.]

Input container to be processed by the task in case the task is used as a scalar operation. Exam-
plesof Spect runCont ai ner are Spect runild, SpectrunRd, Spectral Sinpl e-
Cube.

Doubl e param [ | NPUT, OPTI ONAL, default=no default val ue.]
The scalar parameter to be considered when the task is used as scalar operation.

bj ect selection [INPUT, OPTIONAL, default=None.]

Specify what point spectra the operation should be applied to. Different ways to specify these
selections are possible:

» Specify alist of indices (in jython) of the point spectra for which the add should be applied.

« Useadictionary (in jython) to specify a selection model (Ilookup for attributes, filter at-
tributes to be included in ranges or intervals).

» Passastring representation of ajython list or ajython dictionary. The string will be parsed
and the prcessing delegated to the two cases above.

 Pass any javainstance that implements the SelectionModel interface (for the advanced user).

See the examples below or the SelectSpectrumTask-task for how to specify selections.

PyDi cti onary| Map&anp; | t; Stri ng, Set &anp; | t; Cbj ect &anp; gt ; &anp; gt ;
| ookup_sel ection [INPUT, OPTI ONAL, default=no default val ue.]
Specify a PyDictionary with keys given by the attribute name to look up and alist of admissible

values. Behind the scenes, a DiscreteVaueSelectionModel is instantiated. This parameter is ac-
tually obsolete but is kept for historical reasons (usesel ect i on).
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PyLi st index_selection [INPUT, OPTIONAL, default=No default val-
ue. ]

Specify a PyList with the indices of the point spectrato be considered. This parameter is actual-
ly obsolete but is kept for historical reasons.

Bool ean overwite [|INPUT, OPTIONAL, default=False.]
Specify whether the input data container can be reused - the values found therein is overwritten.

Spect runCont ai ner ds1 [ NPUT, OPTIONAL, default=no default val -
ue. ]

First input container for pair-wise operations.

Spect runtCont ai ner ds2 [ NPUT, OPTIONAL, default=no default val -
ue. ]

Second input container for pair-wise operations.

hj ect segments [ NPUT, OPTIONAL, default=no default val ue.]
Specify what segments the operation should be applied to. There are two options available:

* Either pass an instance of a SegmentSelection which gives the information on what segments
for each point spectrum included in the container.

» Specify aPyList of segment indices.

bj ect segmentsl [ NPUT, OPTIONAL, default=no default val ue.]
Specify the segment selection to be associated with 'dsl'.

bj ect segments2 [ NPUT, OPTIONAL, default=no default val ue.]
Specify the segment selection to be associated with 'ds2'.

Spect runCont ai ner result [OUTPUT, OPTI ONAL, defaul t=no default
val ue ]

Result object containing the results of the operation applied.

See also

» SpectrumContainer

o select

» Developers Manual: herschel.ia.toolbox.spectrum.AddSpectrumTask

History

e 2011-08-08 - n®l chi or: renamed from AddSpectrum
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1.9. ALL

Full Name: |herschel.ia.numeric.toolbox.basic.All

Alias: ALL

Type: JavaClass- @

Import: from herschel.ia.numeric.toolbox.basic import All
Category  |Arrays and datasets/Element selection

Description

Determines whether all the elements of an array satisfy an expression.

This function can return a globa Tr ue or Fal se result for the whole array, or test the expression
along each dimension of a multidimensional array if the di mensi on parameter is specified. For
example, you could test an expression on al the rows, or al the columns, of atwo-dimensional array.

See also the example below.

Example

arelower than 3.

Example 1: Apply ALL to an Int2d: check if all the array items, in the specified dimension,

x = Int2d( [ [1,2], [1,4], [1,6] 1)
print ALL(x& t;3)

# ALL(Int1d([1,4]) &t;
fal se, false]

# Al items =&gt; 0 (false)

print ALL(x& t;3, 0) # DOm0 =&gt; [ ALL(Intl1d([1,1,1]) &t; 3),
# ALL(Int1d([2,4,6]) &t;

print ALL(x&t;3, 1) # DDm1 =&gt; [ ALL(Int1d([1,2]) &t; 3),

ALL(Int1d([1,6]) &t; 3) = [true,

3) 1 = [true, false]

APl Summary

Jython Syntax

& t;y&gt; = ALL(& t;array_expressi on&gt;

[, & t;dinmension&gt;])

Properties

Logi cal expression array_expression [INPUT, MANDATORY, default=no

def aul t val ue]

I nteger dinension [INPUT, OPTIONAL, default=all dinensions]

Bool ean or Bool Nd y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

defaul t val ue]

Logi cal expression array_expression [I NPUT, MANDATORY, default=no

Tr ue or Fal se for each array element.

The expression to be tested. Y ou can use any expression involving an array and evaluating to

I nt eger di nension [INPUT, OPTIONAL, default=all dinmensions]

The dimension along which to test the expression.
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Bool ean or Bool Nd y [ QUTPUT, MANDATCRY, default=no default val ue]
The result of testing the expression.

See also

» Developers Manual: herschel.ia.numeric.toolbox.basic.All
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1.10. AllPresent

Full Name: |herschel.ianumeric.toolbox.basic.AllPresent

Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.basic import AllPresent

Category |Arrays and datasets/Element selection

Description

Checks whether al the bitsin the specified bitmask are present in the elements of the input array.

For example, if thebitmask is7 (111 in binary) and one array element is5 (101 in binary), the function
returns Fal se, for that element, because one bit in the mask is not set in the array value.

Example

Example 1. Apply AllPresent to an Intld

x = Int1d([0,1,2,3])

print All Present(3)(x)

#=&gt; [ (0 &anp; 3) == 3, (1 &np; 3) == 3, (2 &np; 3) == 3, (3 &anp;
3) == 3 ] = [false, false,false,true]

print x.apply(AllPresent(3)) # Another way of using AllPresent

API Summary

Jython Syntax
&l t;y&gt;=All Present (& t;bitmask&gt;) (& t; x&gt;)

Properties

Integer type array x [INPUT, MANDATCRY, default=no default val ue]
I nt eger bitmask [ NPUT, MANDATORY, default=no default val ue]

Bool 1d y [QUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Integer type array x [|NPUT, MANDATCRY, default=no default val ue]
Theinput array. It can be of any integer type: ByteNd, ShortNd, IntNd, LongNd.

I nt eger bitmask [ NPUT, MANDATORY, default=no default val ue]
The bitmask.

Bool 1d y [ OQUTPUT, MANDATORY, default=no default val ue]

The result of the comparison. Each array element is Tr ue if all the bits of the mask are present
in the corresponding input array element, Fal se otherwise.

See also

¢ AnyPresent
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¢ NotPresent

» Developers Manua: herschel .ia.numeric.toolbox.basic.AllPresent

28



DP Commands Build 15.0.3262

1.11. AmoebakFitter

Full Name: |herschel.ia.numeric.toolbox.fit. AmoebaFitter

Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.fit import AmoebaFitter
Category | Mathematics/Fitting

Description
Simulated annealing simplex finding minimum.

A simplex of (N+1) pointsis used to crawl downhill, using various kinds of steps: reflection, expan-
sion, contraction and shinkage. At each iteration they are tried in this order until one is found which
is successfull.

AmoebaFitter can be used in two modes: with simulated annealing on or off. The simulated annealing
mode isinvoked by setting the temperature to some value. By default it is off: temperature at zero.

When the temperature is set to (or left at) zero, AmoebaFitter acts as a simple Nelder-Mead downhill
simplex method. With two advantages and one disadvantage. The pro's are that it is reasonably fast
and that it does not need partial derivatives. The con isthat it will fall into the first local minimum it
encounters. No guarantee that this minimum has anything to do with the absolute minimum. This T=0
modus can only be used in mono-modal problems.

In the other modus, when the temperature is set at some value the simplex sometimes takes a uphill
step, depending on the temperature at that moment. Steps downhill are always taken. In that way it
is possible to climb out of local minimato find better ones. Meanwhile the temperature is steadily
lowered, concentrating the search on the by now hopefully found absolute minimum. Of course this
takes much more iterations and still there is no guar antee that the best value is found. But a better

chance. The initial temperature which suggests itself is of the order of the difference between x? at a
random point and x? at the minimum.

AmoebaFitter can be used with limits set to one or more of the parameters.
An introduction to the use of fit package can be found here.
At least once have alook at the background on the organization and structure of the package.

The fit/demo directory contains worked examples on almost all aspects of of the package.

Example

Example 1: AmoebaFitter (for non-linear models)

# assunme x and y are Doubl eld data arrays.

x = Doubl eld. range(100) / 10

y =3.5* SIN( x + 0.4) # make sine

rg = RandonGauss( seed=12345L ) # Gaussi an random nunber gener at or
y += rg( Doubl e1d(100) ) * 0.2 # add noi se

sine = Si neModel ( ) # sinusi odal nodel

l ol i m= Doubl eld([1, -10, -10])
hi li m = Doubl eld([ 100, 10, 10])

sine.setLimts( lolim hilim) # set limts on the nodel paraneters
anfit = AnpebaFitter( X, sine)

anfit.setTenperature( 10 ) # set a tenperature to escape | ocal
m ni ma

param = anfit.fit( y )

stdev = anfit.get StandardDevi ati on() # stdevs on the paraneters

chisqg = anfit.get Chi Squared()
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Example 1: AmoebaFitter (for non-linear models)

scale = anfit.getScal e() # noi se scale

yfit = anfit.getResult() # fitted val ues

yfit = sine( x ) # fitted val ues (same as previous)
yband = anfit.monteCarl oError() # 1 sigma confidence region

# for diagnostics (or just for fun)

anfit = AnpebaFitter( x, sine)

anfit.set Tenperature( 10 ) # set a tenperature to escape | ocal
m ni ma

anfit.setVerbose( 10 ) # report every 10th iteration
plotter = IterationPlotter() # from herschel .ia.tool box.fit
anfit.setPlotter( plotter, 20 ) # make a plot every 20th iteration

param= anfit.fit( y )

Limitations
1. AmoebaFitter is not guaranteed to find the global minimum.

2. The calculation of the evidence is an Gaussian approximation which isonly exact for linear models
with afixed scale.

Miscellaneous

In case of problemslook at the trouble shooting section.

See also

» Developers Manual: herschel.ia.numeric.toolbox.fit. AmoebaFitter
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1.12. angles2RotationMatrix

Full Name: |herschel.ia.toolbox.pointing.angles2RotationMatrix

Type: Jython Task - @&
Import: from herschel.ia.toolbox.pointing import angles2RotationMatrix

Category | Toolboxes/Paointing

Description

Function to go from Euler angles to a 3x3 rotation matrix.

API Summary

Jython Syntax
rotati onMatrix = angl es2Rot ati onMat ri x(angl el, angl e2, angl e3)

Properties

Doubl eld angl el [INPUT, MANDATORY, default=NO default val ue]
Doubl eld angl e2 [I NPUT, MANDATORY, default=NO default val ue]
Doubl eld angl e3 [I NPUT, MANDATORY, default=NO default val ue]

Doubl e2d rotationMatrix [ OQUTPUT, MANDATORY, default=NO default
val ue ]

API details

Properties

Doubl eld angl el [I NPUT, MANDATORY, default=NO default val ue]
rotation angles over 1st axis (radians)

Doubl eld angl e2 [I NPUT, MANDATORY, defaul t=NO default val ue]
rotation angles over 2nd axis (radians)

Doubl eld angl e3 [I NPUT, MANDATORY, default=NO default val ue]
rotation angles over 3rd axis (radians)

Doubl e2d rotati onMatri x [ QUTPUT, MANDATORY, default=NO def aul t
val ue ]

rotation matrix

History

* 2013-04-22 - BV:Initial version
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1.13. AnnotationToolbox

Full Name: |herschel.ia.gui.image.gui.AnnotationToolbox

Type: JavaClass- @

Import: from herschel.ia.gui.image.gui import AnnotationToolbox
Category |Images/Display

Description

A toolbox to draw annotations.

AnnotationToolbox constructs a toolbox where the user can select which annotation to display. Using
the mouse, the annotation can be put on the image. The jython command to reconstruct the annotation
is aso shown.

APl Summary

Constructors

Annot at i onTool box (Di splay d)

Constructor for the annotation tool box.

Annot at i onTool box (Di splay d, bool ean i sConponent)

Constructs the annotation toolbox.

Methods

get Conponent.
Returns the component that contains the annotation toolbox.

cl ose
Closes the annotation tool box.

API Details

Constructors

Annot at i onTool box (Di splay d)

Constructor for the annotation toolbox.
Argument
Di splay d [INPUT, MANDATORY, default=no default val ue]
The Display for which the toolbox should be made.

Annot at i onTool box (Di splay d, bool ean i sConponent)

Constructs the annotation tool box.

If useAsComponent is true, the annotation toolbox is component based.
Arguments
Di splay d [INPUT, MANDATORY, default=no default val ue]
The Display for which the toolbox should be made.
bool ean i sConponent [ NPUT, MANDATORY, default=no default val ue]
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Annot at i onTool box (Di splay d, bool ean i sConponent)

trueif the AnnotationToolbox should be component based, fal se otherwise.

Methods

get Conponent

Returns the component that contains the annotation tool box.

cl ose

Closes the annotation tool box.

See also

» Developers Manual: herschel.ia.gui.image.gui.AnnotationT ool box
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1.14. annularSkyAperturePhotometry

Full Name: |herschel.ia.toolbox.image.AnnularSkyA perturePhotometry Task

Alias: annular SkyA perturePhotometry
Type: JavaTask - @
Import: from herschel.ia.toolbox.image import AnnularSkyA perturePhotometry Task

Category  |Astronomical utilities/Photometry

Description
Thisis atask that performs aperture photometry of target, enclosed

by acircular aperture. The sky isestimated from a concentric annular aperture, with configurableinner
and outer radii. Y ou need to specify the source location (i.e. the center of the circular aperture) either
in pixel coordinates (with the cent er X and cent er Y parameters) or in sky coordinates (with the
cent er Ra and cent er Dec parameters), theradii of the sky annulus and which of five possible sky
estimation algorithms should be used. The input image might have aflag dataset attached to it. Pixels
that have been flagged are omitted from the calculation.

The following sky estimation algorithms are available (note that the al gor i t hm parameter only
accepts integer values):

» al gorithm=0:average: The average intensity of the pixels contributing to the flux in the sky
aperture. In case fractional pixels are used, the pixels are weighted according to their overlap with
the sky aperture. Otherwise we use the average of the intensities of the contributing pixels.

» al gorithm=1:median : The median intensity of the pixels contributing to the flux in the sky
aperture. In case fractional pixels are used, the pixels are weighted according to their overlap with
the sky aperture. Else, we use the median of the intensities of the contributing pixels.

e al gorithm=2: mean-median : Only pixelswhich arelessthan 1.5 timesthe standard deviation
(w.r.t. the average intensity) away from the median are used and the mean-median is the average of
the remaining pixels. The same remarks hold concerning the fractional pixels.

» al gorit hm=3: synthetic mode : The mean-median algorithm isrepeated in an iterative process
up to tentimes or until the average does not change anymore. The mean medianisthen (3* median)
- (2* average) of the remaining intensities. The same remarks hold concerning the fractional pixels.

» al gorit hm=4:daophot : Sky estimation algorithm as adapted from the IDL mmm.pro routine.
Have alook at the documentation of IDL AstroLib for more information. This algorithm is the
default option.

The background corrected flux density in the aperture is calculated using the following pseudo code:

Target (bg subtr) = Total (Jy) - Background(Jy/pixel) * #pixels(in the target
aperture)

whereTot al (Jy) isthetotal flux density in the user selected aperture, Backgr ound (Jy/ pi x-
el ) isthe average background/sky estimation in the annular ring, calculated with the selected algo-
rithm and #pi xel s isthe number of pixelsin the target aperture. By default the sky estimation uses
fractional pixels but there is an option to switch to entire pixels. The errors are calculated the same
way as in the IDL aper.pro routine (have a look at the _documentation of IDL AstroLib for more
information). These errors only apply for CCD observations. The three factors that contribute to the
error on the target flux are :

* scatter in sky values
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 random photon noise
* uncertainty in mean sky brightness

The error for the target flux including the background is defined as the square-root of the (absolute
value of the) total flux inthetarget aperture (including the background). Theerror for the sky isdefined
as the standard deviation on the sky value. Note that this standard deviation is calculated only with
the sky intensities that are used to calculate the sky intensity (as there are sky estimation algorithms
that reject sky values). The squared error for the target flux isthus::

« the absolute value of the target flux of which the sky contribution has been subtracted

* the standard deviation of the sky value * the surface of the target aperture

« the squared standard deviation on the sky value

Units of the output: The unit of the integrated flux is the unit of the image, multiplied with "pixel".
So aperture photometry on an image in Jy/pixel will yield an integrated flux in Jy. For imagesin Jy/
beam, theintegrated flux will be expressed in Jy/beam* pixel, if you don't convert theimageto Jy/pixel

yourself beforehand. This can be done with the ConvertimageUnitTask. Additionally, if the input unit
isMJy/sr, the output will still bein Jy (the task does the conversion).

Examples

Example 1: Thisisan example how you can usethe

annul ar SkyApert urePhotonetry by specifying the target center
in pixel coordinates : result =

annul ar SkyAper t urePhot onetry(i mage = nyl mage, centerX =
183.2, centerY = 96.5, \ radiusArcsec = 5.0,innerArcsec =
10.0, outerArcsec = 50.0, fractional = 1, algorithm= 4)

Example 2: Thisisan example how you can usethe

annul ar SkyAper t urePhot onetry by specifying the target center
in sky coordinates : result =

annul ar SkyAper t ur ePhot onetry(i mage = nyl mage, centerRa =
"05:46:45.9", centerDec = "-51:07:57.0", \ radi usArcsec =
5.0,innerArcsec = 10.0, outerArcsec = 50.0, fractional = 0
algorithm= 1, centroid = True)

APl Summary

Properties

Il mage i mage [| NPUT, MANDATORY, default=None The inmage on which
to]

Doubl e center X [I NPUT, OPTI ONAL, defaul t=NaN The x-pi xel -coordi -
nat e of ]

Doubl e centerY [ NPUT, OPTIONAL, default=NaN The y-pi xel -coordi -
nat e of ]

String centerRa [I NPUT, OPTIONAL, default=&quot ;center Ra&quot ;
The right ascension]

String centerDec [INPUT, OPTIONAL, default=&quot; centerDec&quot;
The decli nati on]

Doubl e radi usPi xel s [I NPUT, OPTI ONAL, default=NaN The target ra-
di us]
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Properties

Doubl e radi usArcsec [I NPUT, OPTIONAL, default=NaN The target ra-
dius in]

bool ean centroid [INPUT, OPTIONAL, default=false Indicates

whet her]

Integer algorithm[INPUT, OPTIONAL, default=4 The sky estimation]

Doubl e i nnerPi xel s [I NPUT, OPTIONAL, default=NaN The inner radius
of the]

Doubl e outerPi xel s [I NPUT, OPTIONAL, default=NaN The outer radius
of the]

Doubl e innerArcsec [I NPUT, OPTI ONAL, default=NaN The inner radi us
of the]

Doubl e out er Arcsec [I NPUT, OPTIONAL, default=NaN The outer radius
of the]

bool ean fractional [INPUT, OPTIONAL, default=true |ndicates

whet her you]

String centerRa [INPUT, OPTIONAL, default=&quot; center RA&quot ;
The right ascension]

Annul ar SkyAper t ur ePhot onet r yPr oduct result [OUTPUT, NMANDATORY,
def aul t =no default val ue]

API details

Properties

| mage i mage [ NPUT, MANDATORY, default=None The i mage on which
t 0]

perform aperture photometry.

Doubl e center X [ I NPUT, OPTI ONAL, defaul t=NaN The x-pi xel - coordi -
nat e of]

the target center.

Doubl e centerY [I NPUT, OPTI ONAL, default=NaN The y- pi xel - coordi -
nat e of ]

the target center.

String centerRa [I NPUT, OPTI ONAL, defaul t =&quot ; cent er Ra&quot ;
The right ascension]

of the target center. Using this only makes sense if the input image has a valid Wcs attached to
it. Theinput format for the right ascension is "hh mm ss.s", "hh:mm:ss.s' or "dd.ddd".

String centerDec [|NPUT, OPTIONAL, default=&quot;centerDec&quot;
The decli nati on]

of the target center. Using this only makes sense if the input image has a valid Wcs attached to
it. Theinput format for the declination is "[+/-]dd mm ss.s", "[+/-]dd:mm:ss.s" or "[+/-]dd.ddd".

Doubl e radi usPi xel s [I NPUT, OPTI ONAL, default=NaN The target ra-
di us]

(i.e. theradius of the circular target aperture) in pixels.
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Doubl e radi usArcsec [INPUT, OPTI ONAL, defaul t=NaN The target ra-
di us in]

arcsec. Using this only makes sense if the input image has a valid Wcs attached to it and the
pixel scaling is the same aong both axis (in absolute value).

bool ean centroid [INPUT, OPTIONAL, default=false Indicates
whet her]

centroiding on the target is needed.

Integer algorithm[INPUT, OPTI ONAL, default=4 The sky estimati on]

algorithm. Possible values are 0 (average), 1 (median), 2 (mean-median), 3 (sythetic mode) and
4 (daophot).

Doubl e i nnerPi xel s [I NPUT, OPTI ONAL, default=NaN The inner radi us
of the]

annular sky aperturein pixels.

Doubl e outerPi xel s [I NPUT, OPTI ONAL, default=NaN The outer radi us
of the]

annular sky aperture in pixels

Doubl e i nner Arcsec [I NPUT, OPTI ONAL, default=NaN The inner radi us
of the]

annular sky aperture in arcsec.

Doubl e out er Arcsec [I NPUT, OPTI ONAL, default=NaN The outer radius
of the]

annular sky aperture in arcsec.

bool ean fractional [INPUT, OPTIONAL, default=true I|ndicates
whet her you]

want to use fractional pixel to estimate the sky intensity.

String centerRa [I NPUT, OPTI ONAL, defaul t =&quot ; cent er RA&quot ;
The right ascension]

of the target center. Using this only makes sense if the input image has a valid Wcs attached to
it. Theinput format for the right ascension is"hh mm ss.s", "hh:mm:ss.s* or "dd.ddd". Depre-
cated : use centerRa

Annul ar SkyAper t ur ePhot onret r yProduct result [ QUTPUT, MANDATORY,
defaul t=no default val ue]

None The result of the aperture photometry. Here you can find the flux in the target aperture
(with and without background contribution) and the sky aperture, the number of pixelsin the
apertures and the error on the fluxes. From the curve of growth you can judge whether a good
value for the target radius was chosen (under the assumption that the given sky value was accu-
rate enough). The sky intensity plot helps to determine whether the given annulusis drawn at a
location appropriate for sky estimation.

See also

» Developers Manual: herschel.ia.toolbox.image.AnnularSkyA perturePhotometry Task
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1.15. AnnularSkyAperturePhotometryProduct

Full Name: |herschel.ia.dataset.image.AnnularSkyA perturePhotometryProduct

Type: JavaClass- @
Import: from herschel.ia.dataset.image import AnnularSkyA perturePhotometryProduct

Category  |Astronomical utilities/Photometry

Description

Thisis aclass to deal with the results of aperture photometry with a circular target aperture and an
annular sky aperture.

This class is used to store the output of the {@link herschel.ia.toolbox.image.AnnularSkyA per-
turePhotometryTask AnnularSkyA perturePhotometryTask}. Aperture specific information is stored
in metadata, all other data (results of calculations) are stored in TableDatasets.

Example

Example 1. Script demonstrating the use of an Annular SkyAperturePhotometryProduct

# get hold of the pixel coordinates of the target center

coords = product. get Tar get Cent er Pi xel Coor di nat es()

row = coords[ 1]

col um = coords[ 0]

# get hold of the sky coordinates of the target center

coords = product. get Tar get Cent er SkyCoor di nat es()

ra = coords[0]

dec = coords[1]

# get hold of the target radius in pixels :

print product.get Tar get Radi usPi xel s()

# get hold of the target radius in arcsec :

print product. get Tar get Radi usArcsec()

# get hold of the inner radius of the sky annulus in pixels :

print product.getl nnerRadi usPi xel s()

# get hold of the outer radius of the sky annulus in pixels :

print product. get Cut er Radi usPi xel s()

# get hold of the inner radius of the sky annulus in arcsec :

print product.getlnnerRadi usArcsec()

# get hold of the outer radius of the sky annulus in arcsec :

print product. get Cut er Radi usArcsec()

# check which sky estimation algorithmwas used :

print product.getAl gorithn()

# check whether you are using fractional or entire pixels :

print product. getPixel s()

# get hold of the intensity unit (i.e. the unit of the image)

print product.getUnit()

# get hold of the (integrated) flux unit

print product. getFl uxUnit ()

# get hold of the results table (you can save it with the ascii Tabl eWiter)
tabl e = product. get Tabl e()

# get hold of the total flux in the target aperture (incl. background)
print product.get Target Pl usSkyTot al ()

# get hold of the total flux in the target aperture (background subtracted)
print product.getTarget Total ()

# get hold of the curve of growmh as a table (you can save it with the
ascii Tabl eWiter):

tabl e = product. get CurveOf G owt h()

# plot the curve of grow h:

pl ot = Pl ot XY( product. get G om hRadi us(), product.get G ow hFl ux())
plot.setXtitle("Target radius [pixels]");

plot.setYtitle("Target flux (sky subtr.) [" + product.getFluxUnit() + "]")
# get hold of the sky intensity plot (as a table) and save it (you can save it
with the asciiTableWiter):

tabl e = product. get Skyl ntensityPl ot ()

# plot the sky intensity plot:
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Example 1. Script demonstrating the use of an Annular SkyAperturePhotometryProduct

pl ot = Pl ot XY(product. get SkyRadi us(), product. getSkylntensity())
plot.setXtitle("Radius [pixels]")

plot.setYtitle("Intensity [" + product.getUnit() + "]")

pl ot . get SubPl ot (0) . get Layer (0).get Styl e(). setLi ne(0)

APl Summary

Constructor

Annul ar SkyAper t ur ePhot onet r yPr oduct

The constructor of a new AnnularSkyA perturePhotometryProduct.

Methods
set Radii (doubl e innerPixels, double outerPixels)

Setting the inner and outer radius of the sky annulus.

setRadii (double innerPixels, double innerArcsec, double outerPix-
el s, doubl e outerArcsec)

Setting the inner and outer radius of the sky annulus.
set Skyl nt ensi tyPl ot (Doubl eld radi us, Doubl eld intensity)
Setting the sky intensity plot.

doubl e get | nner Radi usPi xel s
Returns the inner radius of the sky annulusin pixels.

doubl e get | nner Radi usAr csec

Returns the inner radius of the sky annulusin arcsec.
doubl e get Qut er Radi usPi xel s

Returns the outer radius of the sky annulusin pixels.
doubl e get Qut er Radi usArcsec

Returns the outer radius of the sky annulusin arcsec.
Tabl eDat aset get Skyl nt ensi t yPl ot

Returns the sky intensity plot for this AnnularSkyA perturePhotometryProduct.
Doubl eld get SkyRadi us

Returns the sky radiusin pixels for the sky intensity plot.
Doubl eld get Skylntensity

Returns the sky intensity for the sky intensity plot.

API Details

Constructor

Annul ar SkyAper t ur ePhot orret r yPr oduct

The constructor of a new AnnularSkyA perturePhotometryProduct.

A new SkyA perturePhotometryProduct is constructed.

Methods

set Radii (doubl e innerPi xels, doubl e outerPixels)

Setting the inner and outer radius of the sky annulus.
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set Radii (doubl e innerPixels, double outerPixels)

Sets the inner and outer radius of the sky annulusin pixels for this AnnularSkyA perturePhotome-
tryProduct to the given numbers of pixels.

Arguments
doubl e i nnerPi xel s [ I NPUT, MANDATORY, default=no default val ue]
Theinner radiusin pixels, as double
doubl e outerPi xels [INPUT, MANDATORY, default=no default val ue]
The outer radiusin pixels, as double

set Radii (doubl e innerPixels, double innerArcsec, double outerPix-
el s, doubl e outerArcsec)

Setting the inner and outer radius of the sky annulus.

Setsthe inner and outer radius of the sky annulus for this AnnularSkyA perturePhotometryProduct
to the given numbers of pixels and arcsec.

Arguments

doubl e i nnerPi xel s [ I NPUT, MANDATORY, default=no default val ue]
Theinner radiusin pixels, as double

doubl e i nnerArcsec [INPUT, MANDATORY, default=no default val ue]
The inner radiusin arcsec, as double

doubl e outerPi xel s [I NPUT, MANDATORY, default=no default val ue]
The outer radiusin pixels, as double

doubl e outerArcsec [INPUT, MANDATORY, default=no default val ue]
The outer radiusin arcsec, as double

set Skyl ntensityPl ot (Doubl eld radi us, Doubleld intensity)

Setting the sky intensity plot.

Sets the sky intensity plot for this AnnularSkyA perturePhotometry Task.
Arguments
Doubl eld radi us [I NPUT, MANDATORY, default=no default val ue]
Theinner radius for the sky intensity plot, as Doubleld
Doubl eld intensity [| NPUT, MANDATCRY, default=no default val ue]

The intensities estimated within an annulus with the specified inner radii and a fixed outer
radius, as Doubleld

doubl e get | nner Radi usPi xel s

Returns the inner radius of the sky annulusin pixels.

Returns the inner radius of the sky annulus for this AnnularSkyA perturePhotometryProduct in pix-
els.
Return

double

Theinner radius of the sky annulus for this AnnularSkyA perturePhotometryProduct in pixels.

doubl e get | nner Radi usArcsec

Returns the inner radius of the sky annulusin arcsec.
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doubl e get | nner Radi usArcsec

Returns the inner radius of the sky annulus for this AnnularSkyA perturePhotometryProduct in arc-
Sec.

Return
double

Theinner radius of the sky annulus for this AnnularSkyA perturePhotometryProduct in arcsec.

doubl e get Qut er Radi usPi xel s

Returns the outer radius of the sky annulusin pixels.

Returns the outer radius of the sky annulus for this AnnularSkyA perturePhotometryProduct in pix-
els.
Return

double

Tthe outer radius of the sky annulus for this AnnularSkyA perturePhotometryProduct in pixels.

doubl e get Qut er Radi usArcsec

Returns the outer radius of the sky annulusin arcsec.

Returns the outer radius of the sky annulus for this AnnularSkyA perturePhotometryProduct in arc-
SEC.
Return

double

The outer radius of the sky annulus for this AnnularSkyA perturePhotometryProduct in arcsec.

Tabl eDat aset get Skyl nt ensi t yPl ot

Returns the sky intensity plot for this AnnularSkyA perturePhotometryProduct.

Returns atable with the sky intensity plot.
Return
TableDataset

The sky intensity plot for this AnnularSkyA perturePhotometryProduct.

Doubl eld get SkyRadi us

Returnsthe sky radiusin pixels for the sky intensity plot.

Returns the sky radius in pixels for the sky intensity plot for this AnnularSkyA perturePhotome-
tryProduct.

Return
Doubleld

The sky radius in pixels for the sky intensity plot for this AnnularSkyA perturePhotometryProd-
uct.

Doubl eld get Skylntensity

Returns the sky intensity for the sky intensity plot.

Returns the sky intensity for the sky intensity plot for this AnnularSkyA perturePhotometryProduct.
Return
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Doubl eld get Skylntensity
Doubleld

The sky intensity for the sky intensity plot for this AnnularSkyA perturePhotometryProduct.

See also

» Developers Manual: herschel.ia.dataset.image.AnnularSkyA perturePhotometryProduct
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1.16. ANY

Full Name: | herschel.ia.numeric.toolbox.basic.Any

Alias: ANY
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.basic import Any

Category  |Arrays and datasets/Element selection

Description

Determines whether any element of an array satisfies an expression.

This function can return a globa Tr ue or Fal se result for the whole array, or test the expression
along each dimension of a multidimensional array if the di mensi on parameter is specified. For
example, you could test an expression on al the rows, or al the columns, of atwo-dimensional array.
See also the example below.

Example

Example 1: Apply ANY to an Int2d: check if any of the array items, in the specified dimen-
sion, islower than 3.

x = Int2d( [ [1,2], [3,4], [5,6] 1)
print ANY(x&t; 3) # Any item =&gt; 1 (true)
print ANY(x&t;3, 0) # DDmO =&gt; [ ANY(Intl1d([1,3,5]) &t; 3),
# ANY(Int1d([2,4,6]) &t; 3) ] = [true, true]
print ANY(x&t;3, 1) # DDm1 =&gt; [ ANY(Intl1d([1,2]) &t; 3),
# ANY(Int1d([3,4]) &t; 3), ANY(Intld([5,6]) &t; 3) = [true,
fal se, false]

APl Summary

Jython Syntax
& t;y&gt; = ANY(& t;array_expression&gt; [, & t;dinmension&gt;])

Properties

Logi cal expression array_expression [INPUT, MANDATORY, default=no
def ault val ue]

I nteger dinension [INPUT, OPTIONAL, default=all dinensions]
Bool ean or Bool Nd y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Logi cal expression array_expression [I NPUT, MANDATORY, default=no
defaul t val ue]

The expression to be tested. Y ou can use any expression involving an array and evaluating to
Tr ue or Fal se for each array element.

I nt eger di nension [INPUT, OPTIONAL, default=all dinmensions]

The dimension along which to test the expression.
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Bool ean or Bool Nd y [ QUTPUT, MANDATCRY, default=no default val ue]
The result of testing the expression.

See also

« ALL

» Developers Manual: herschel.ia.numeric.toolbox.basic.Any
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1.17.

AnyPresent

Full Name: |herschel.ia.numeric.toolbox.basic.AnyPresent

Type: JavaClass- @

Import: from herschel.ia.numeric.toolbox.basic import AnyPresent

Category |Arrays and datasets/Element selection

Description

Checks whether any of the bitsin the specified bitmask are present in the elements of the input array.

For example, if thebitmask is7 (111 in binary) and one array element is5 (101 in binary), the function
returns Tr ue for that element, because two out of three bitsin the mask are also set in the array value.

Example

Example 1. Apply AnyPresent to an Intld

x = Int1d([0,1,2,3])

print AnyPresent(3)(x)

#=&gt; [ (0 &anp; 3) != 0, (1 &anp; 3) '=0, (2 &anp; 3) '=0, (3 &anp;
3) '=0 ] = [false,true,true,true]

print x.apply(AnyPresent(3)) # Another way of using AnyPresent

API Summary

Jython Syntax

&l t;y&gt; =AnyPresent (& t; bit mask&gt;) (& t; x&gt;)

Properties

Integer type array x [INPUT, MANDATORY, default=no default val ue]

I nt eger bitnmask [ NPUT, MANDATORY, default=no default val ue]

Bool ean array y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Integer type array x [|NPUT, MANDATCRY, default=no default val ue]

Theinput array. It can be of any integer type: ByteNd, ShortNd, IntNd, LongNd.

I nt eger bitmask [ NPUT, MANDATORY, default=no default val ue]

The bitmask.

Bool ean array y [ OQUTPUT, MANDATCRY, default=no default val ue]

The result of the comparison. Each array element is Tr ue if any of the bits of the mask are
present in the corresponding input array element, Fal se otherwise.

See also

o AllPresent
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¢ NotPresent

» Developers Manual: herschel.ia.numeric.toolbox.basic.AnyPresent
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1.18. ARCCOS

Full Name: |herschel.ia.numeric.toolbox.basic.ArcCos

Alias: ARCCOS
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.basic import ArcCos

Category | Mathematics/Trigonometry

Description

Returns the inverse cosine of a number or array.

If the input is an array, the output is an array of the same type and size, with inverse cosine values

instead of the original elements.

Example

Example 1: Applying ARCCOSto a Float1d

x = Float1d([0,0.5])
print ARCCOS(x) # [1.5707964,1.0471976]

API Summary

Jython Syntax

& t;y&gt; = ARCCOS(&t;x&gt;)

Properties

Nunber or array x [INPUT, MANDATORY, default=no default val ue]

Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Nunber or array x [|INPUT, MANDATORY, default=no default val ue]

The value or values of which to compute the inverse cosine. All input values must bein the
range [-1,1]. Complex numbers are not allowed.

Nunmber or array y [OUTPUT, MANDATORY, default=no default val ue]

The inverse cosine value or values, in radians.

See also

* COS
+ COSH

» Developers Manual: herschel.ia.numeric.toolbox.basic.ArcCos
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1.19. ARCCOSH

Full Name: |herschel.ia.numeric.toolbox.basic.ArcCosH

Alias: ARCCOSH
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.basic import ArcCosH

Category | Mathematics/Trigonometry

Description
Returns the inverse hyperbolic cosine of a number or array.

If theinput isan array, the output is an array of the same type and size, with inverse hyperbolic cosine
valuesinstead of the original elements.

Example

Example 1. Applying ARCCOSH to a Floatld

x=Fl oat 1d([ 0, 0. 5] )
print ARCCOSH(x) # [2.0,1.31696]

APl Summary

Jython Syntax
& t;y&gt; = ARCCOSH( &l t; x&gt;)

Properties
Nunber or array x [INPUT, MANDATORY, default=no default val ue]
Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API detalils

Properties

Nunmber or array x [|INPUT, MANDATORY, default=no default val ue]

The value or values of which to compute the inverse hyperbolic cosine. All input values must
beintherange[1, infinity] for ARCCOSH and (-1, 1) for ARCTANH. All values are accepted
for ARCSINH. Complex numbers are not allowed.

Nunmber or array y [OQUTPUT, MANDATCRY, default=no default val ue]
The inverse hyperbolic cosine value or values.

See also

» COSH
+ COS

» Developers Manual: herschel.ia.numeric.toolbox.basic.ArcCosH
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1.20. ARCSIN

Full Name: |herschel.ia.numeric.toolbox.basic.ArcSin

Alias: ARCSIN
Type: Java Class- @
Import: from herschel.ia.numeric.toolbox.basic import ArcSin

Category | Mathematics/Trigonometry

Description

Returns the inverse sine of a number or array.

If theinput isan array, the output isan array of the same type and size, with inverse sine valuesinstead
of the original elements.

Example

Example 1: Applying ARCSIN to a Float1d

x = Float1d([0,0.5])
print ARCSIN(x) # [0.0,0.5235988]

API Summary

Jython Syntax
& t;y&gt; = ARCSIN(& t; x&gt;)

Properties
Nunber or array x [INPUT, MANDATORY, default=no default val ue]
Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Nunber or array x [|INPUT, MANDATORY, default=no default val ue]

The value or values of which to compute the inverse sine. All input values must be in the range
[-1,1]. Complex numbers are not allowed.

Nunmber or array y [OUTPUT, MANDATORY, default=no default val ue]
The inverse sine value or values, in radians.

See also
 SIN
* SINH

» Developers Manual: herschel.ia.numeric.toolbox.basic.ArcSin
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1.21. ARCSINH

Full Name: |herschel.ia.numeric.toolbox.basic.ArcSinH

Alias: ARCSINH
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.basic import ArcSinH

Category | Mathematics/Trigonometry

Description
Returns the inverse hyperbolic sine of a number or array.

If the input is an array, the output is an array of the same type and size, with inverse hyperbolic sine
valuesinstead of the original elements.

Example

Example 1. Applying ARCSINH to a Float1d

x=Fl oat 1d([ 0, 0. 5] )
print ARCSINH(x) # [1.0,0.88137358702]

APl Summary

Jython Syntax
& t;y&gt; = ARCSI NH( & t; x&gt;)

Properties
Nunber or array x [INPUT, MANDATORY, default=no default val ue]
Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API detalils

Properties

Nunmber or array x [|INPUT, MANDATORY, default=no default val ue]

The value or values of which to compute the inverse hyperbolic sine. All input values must be
in therange [1, infinity] for ARCCOSH and (-1, 1) for ARCTANH. All values are accepted for
ARCSINH. Complex numbers are not allowed.

Nunmber or array y [OQUTPUT, MANDATCRY, default=no default val ue]
The inverse hyperbolic sine value or values.

See also

» Developers Manual: herschel.ia.numeric.toolbox.basic.ArcSinH
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1.22. ARCTANCONTFRAC

Full Name: |herschel.ianumeric.toolbox.basic.ArcTanContfrac

Alias: ARCTANCONTFRAC
Type: Java Class- @
Import: from herschel.ia.numeric.toolbox.basic import ArcTanContfrac

Category | Mathematics/Trigonometry

Description
Returns the inverse tangent of a number or array using Euler's continued fraction approximation.

If the input is an array, the output is an array of double type and the same size, with inverse tangent
valuesinstead of the origina elements.

The accuracy of the result improves with a the number of iterations. The least accurate result is for
aninput valuex = +/- 1.

Some examples of accuracy, where n isthe number of iterations. The accuracy is calculated as (ARC-
TAN(x) - ARCTANCONTFRAC(x))/ARCTAN(X).

e n=5:4*10E-5for x =1, <4*10E-9 for x = 0.4
e n=10: 6*10E-9 for x =1, <1*10E-16 for x = 0.4
e n=15:9*10E-13for x = 1, <1*10E-16 for x = 0.4

* n=20: 4*10E-16 for x = 1, <1*10E-16 for x = 0.4

Examples

Example 1. Applying ARCTANCONTFRAC to aFloatld

x = Float 1d([0, 0. 5])
print ARCTANCONTFRAC(x) # [ 0.0, 0. 4636476]

Example 2: Applying ARCTANCONTFRAC to aFloatld using 10 iterations

x = Float1d([0, 0.5])
print ARCTANCONTFRAC. PROCEDURE_10. of (x) # [0.0, 0. 4636476]

Example 3: Applying ARCTANCONTFRAC to a Float1ld using a custom number of 40 itera-
tions

from herschel .ia. nuneri c. t ool box. basi ¢ i nport ArcTanContfrac
X = Float1d([0, 0.5])
print ArcTanContfrac(40).of(x) # [0.0,0.4636476]

APl Summary

Jython Syntax
& t;y&gt; = ARCTANCONTFRAC( &l t; x&gt;)

Properties
Nunber or array x [|NPUT, MANDATORY, default=no default val ue]
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Properties
Integer n [ NPUT, MANDATORY, default=no default val ue]
Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Nunmber or array x [INPUT, MANDATORY, default=no default val ue]

The value or values of which to compute the inverse tangent. Complex numbers are not al-
lowed.

Integer n [INPUT, MANDATORY, default=no default val ue]
The number of iterations for the continued fraction algoRithm. The default is 15.

Nunber or array y [OUTPUT, MANDATORY, defaul t=no default val ue]

Theinverse tangent value or values, in radians.

See also

» Developers Manual: herschel.ia.numeric.toolbox.basic.ArcTanContfrac
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1.23. ARCTAN

Full Name: |herschel.ianumeric.toolbox.basic.ArcTan

Alias: ARCTAN
Type: Java Class- @
Import: from herschel.ia.numeric.toolbox.basic import ArcTan

Category | Mathematics/Trigonometry

Description

Returns the inverse tangent of a number or array.

If the input is an array, the output is an array of the same type and size, with inverse tangent values
instead of the original elements.

Example

Example 1: Applying ARCTAN to a Float1d

x = Float1d([0,0.5])
print ARCTAN(x) # [0.0,0.4636476]

API Summary

Jython Syntax
& t;y&gt; = ARCTAN(& t; x&gt;)

Properties
Nunber or array x [INPUT, MANDATORY, default=no default val ue]
Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Nunber or array x [|INPUT, MANDATORY, default=no default val ue]

The value or values of which to compute the inverse tangent. All input values must bein the
range [-1,1]. Complex numbers are not allowed.

Nunmber or array y [OUTPUT, MANDATORY, default=no default val ue]
Theinverse tangent value or values, in radians.

See also
* TAN
« TANH

» Developers Manual: herschel.ia.numeric.toolbox.basic.ArcTan
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1.24. ARCTANH

Full Name: |herschel.ianumeric.toolbox.basic.ArcTanH

Alias: ARCTANH
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.basic import ArcTanH

Category | Mathematics/Trigonometry

Description
Returns the inverse hyperbolic tangent of a number or array.

If theinput isan array, the output isan array of the sametype and size, with inverse hyperbolic tangent
valuesinstead of the original elements.

Example

Example 1. Applying ARCTANH to a Floatld

x=Fl oat 1d([ 0, 0. 5] )
print ARCTANH(x) # [0.5,0.549306144334]

APl Summary

Jython Syntax
& t;y&gt; = ARCTANH( &l t; x&gt;)

Properties
Nunber or array x [INPUT, MANDATORY, default=no default val ue]
Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API detalils

Properties

Nunmber or array x [|INPUT, MANDATORY, default=no default val ue]

The value or values of which to compute the inverse hyperbolic tangent. All input values must
beintherange[1, infinity] for ARCCOSH and (-1, 1) for ARCTANH. All values are accepted
for ARCSINH. Complex numbers are not allowed.

Nunmber or array y [OQUTPUT, MANDATCRY, default=no default val ue]
The inverse hyperbolic tangent value or values.

See also
« TANH
« TAN

» Developers Manual: herschel.ia.numeric.toolbox.basic.ArcTanH
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1.25. ArctanModel

Full Name: |herschel.ia.numeric.toolbox.fit.ArctanModel
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.fit import ArctanModel
Category | Mathematics/Fitting
Description
ArcTangus Model.

f(xp) = po* arctan(pr* (x-pz2))

where pg = amplitude, p; = slope and p, = offset. Asaways x = input.

The parameters areinitialized at { 2/pi, 1.0, 0.0}. It isanon-linear model.

See example

Example

Example 1: ArctanModel

arct = Arctanhbdel () # arctangus
print arct.getNumber O Par amet er s() # 3
See also

» Developers Manual: herschel.ia.numeric.toolbox.fit.ArctanM odel
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1.26. ArrayAssistant

Full Name: |herschel.ia.numeric.toolbox.fit.ArrayAssistant

Type: JavaClass- @

Import: from herschel.ia.numeric.toolbox.fit import ArrayAssistant

Category | Mathematics/Fitting

Description
ArrayAssistant contains 2 methods to assist with more dimensional fitting.
1. getindices:
Generates indices for data arrays of any dimension.
To be used asinput in the Fitter classes.
2. resizeData:
Resizes the data arrays into a 1-dimensiona array.

To be used as datain the Fitter.

Example

Example 1. ArrayAssistant

# Suppose y is a 2-dinensional map of sonething
y = Doubl e2d( 100, 100) # sonme tbhd map
aass = ArrayAssistant()

i nput = aass.getlndices( y ) # i nput val ues derived frommp y
sone2dModel = Pol ySurfaceMdel ( 2 ) # some 2d nodel
fitter = Fitter( input, sone2dModel )
yld = aass.resizeData( y ) # re-arranges the map into a 1d form
pars = fitter.fit( yld ) # needed in the fitter
yfit = some2dMbdel ( i nput ) # result is a Doubleld
yfit2d = aass.resizeData( yfit, y ) # transform back into nap, sane size
as y

See also

» Developers Manual: herschel.ia.numeric.toolbox.fit.ArrayAssistant
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1.27. asciiTableReader

Full Name: |herschel.iatoolbox.util . Ascii TableReader Task

Alias: ascii TableReader

Type: JavaTask - @

Import: from herschel.ia.toolbox.util import AsciiTableReader Task

Description

Task for reading ASCI|I tablefiles

Task for reading ASCI| files consisting of columns of numbers (or other data) with an optional header
describing the columns. The result is placed into a TableDataset (herschel.ia.dataset. TableDataset).
An extensive tutorial for table reading and writing is available in the DAG (see Exchanging datawith
text filesin the "See also" section at the end of this page).

General priorities of optional parameters

tableType has precedence over everything: if it is set to other than ADVANCED (default) only
skipRowsistaken into account (and null parameters)

if readConfigFile is used (and tableType left to ADVANCED) then everything else is ignored
(except writeConfigFile)

if a parser is defined (only available via command line) (tableType left to ADVANCED and
readConfigFile not provided) then, all parser related parameters will be ignored (ignorePattern,
skipRows, columnType, delimiter and columnNames)

if no par ser isdefined (tableTypeleft to ADVANCED and readConfigFile not provided) then parser
related parameters will be taken into account (ignor ePattern, skipRows, columnType, delimiter
and columnNames)

if atemplateis passed then no header will be read (no matter what isthe value of other parameters:
columnType, columnNames and the respective configuration of aparser, if passed, are ignored)

By default, if only the file parameter is passed, the task will try to read a CSV table. If nulls (only
available via command line) is passed, addUser Nulls will be ignored. If the file to be read contains
a header and a template is provided, HIPE will complain. The solution is to use skipRows for the
amount of lines needed to start at the table data.

The tableType parameter supports these values: "CSV", "SPACES", "SEXTRACTOR", "IPAC",
"FIXED" and "ADVANCED", these map to the types of tablesthey can read:

SPACES: An ASClI fileconsisting of dataitems separated by spaces. thl fileextensionisrecognised
asheing atable of thistypein the Hipe Navigator. Except for special values, thisreads other formats
too (like TopCat ASCII).

CSV : An ASCIlI file consisting of an optional header and data items separated by commas, csv file
extension is recognised as being atable of thistype in the Hipe Navigator.

SEXTRACTOR : An ASCII file consisting of a header with aline per column and data separated
by whitespace. Vectors are represented with a column per coordinate (not as 3d data).

IPAC: AnASCII file consisting of keywords, comments, aheader and fixed-width data. Comments
and keywords are ignored, types are just checked (Herschel types are used) and empty values are
just documented.
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e FIXED : An ASCII file consisting of data items starting and finishing in fixed column positions
(will use whitespace if needed).

 ADVANCED : (default) Capable of reading any type of tabular data. Requires filling up the rest
of inputs as needed.

Two types of (optional) headers are supported automatically:

» Column name header, a line started with #, with the names separated with TableType separators
("," for CSV and spaces for Spaces tables)

» Herschel header, a 4 line header, each line with as much elements as columns, separated with
TableTypeseparator s (or the same separator that your parser will useinthe case of ADVANCED):

¢ Column names (can have no data)

e Column type (must have data), possible values are: "Boolean”, "Byte",
"Long", "Foat", "Double", "Complex™" and " String"

Short", "Integer”,

 Units (can have no data)
 Descriptions (can have no data)

So, a Herschel header must, at least, give the types of the data of al columns. Note that even if
aline has no data the separators must appear (as the same mechanism that reads the data reads
the header). In the case of spaces, something that is not a space must be present for each column.
To enable header guessing in the case of ADVANCED tables, you need to use columnType with
aGUESS * vaue. In the case of fixed width tables the header will be in fixed width format. See
examples below.

Sample data for SPACES option

(Without a header) Y ou can see that the amount of space that needs to separate data is free.

300 2.242516943
310 2.24262218

(With a Herschel header) SPACES files can also have a Herschel header but it must be complete,
for example:

Frequency Fl ux
Doubl e Doubl e

GHz []

fixed_grid Neptune

300 2.242516943
310 2.24262218
Notes:

» Note that the header elements are also separated by any amount of space

* Note the underscore in the first column description (as a space would be interpreted as the end of
the header cell).

* Note that anull or empty unit can be written as[]

(With a column name header) SPACES files can also have a column names header, for example;

# Frequency Fl ux
300 2.242516943
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310 2.24262218
Note that the column names are separated with any number of spaces.
Sample data for CSV option

(Without a header) CSV file without any header

1249423389383, 26318. 0
1249423901383, 26321. 0
1249424413383, 26324.0

Note that in CSV files leading and trailing space may be significant (read as part of cells with text
content).

(With a column names header) CSV file with column names header

#fi neti nme, KD232303

1249423389383, 26318. 0
1249423901383, 26321. 0
1249424413383, 26324. 0

Note that the header elements are separated with justa","

(With afull Herschel header) CSV filewith full headers and just two data rows follows:

Fr equency, Fl ux
Doubl e, Doubl e

GHz, Jy

fixed grid, Neptune
300, 2. 242516943
310, 2. 24262218

(With a minimal Herschel header) A sample CSV file with the minimal (just the types) Herschel
header would be;

Doubl e, Doubl e

300, 2. 242516943
310, 2. 24262218

Note that the commas must always be there or you will get "Column index is out of range" errors.
Some advanced tips about the reading process

There are several points where the tool may fail to process your data. To better diagnose the problem
it is recommended that you increase the logging in modulesia_toolbox_util and ia_io's astii :

1. Locating the start of your table : the following parameters are useful to guide this:
» skipRowsto tell thetool to ignore the first skipRows lines
* ignorePattern to tell the tool about comment (non data) lines
* ignoreWarn to see log messages about the ignored lines

2. Reading the header of thetable: there are too many header formats and the tool may not under-
stand yours. The following parameters are helpful for dealing with header problems:
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» skipRowsto tell the tool to start reading after the header

« tableType (for some values like "SEXTRACTOR", "IPAC" or SPACES for ASCII Topcat) it
can cope directly with those table headers

» template to pass atable header built by code in HIPE (TableTemplate)

3. Reading some special columns (null treatment) : In some cases, if the tool finds some strange
values in columns, it will read the column data as Strings. Here are some sample cases (we are
working on adding functionality to help in these cases):

* "Null" values: Thetool will createacolumn of Strings (String1d) if some of the valuescannot be
mapped to any other known type. The null-related parameters (Nulls tab in the GUI, plus others
available via command line) allow to configure how to deal with special values: the parameters
nulls or addUser Nulls are used for nulls identification. To replace the recognised nulls with a
correct value of the column type the null<Type> parameters are used . As alast resort, and if
you want to preserve the input exactly, columnTypes"ALL_STRING" can be used to tell the
tool not to try to guess the types when there are specia values.

* Empty values or not enough valuesin one line : thisis similar to the previous case, but this
can also cause the reading to fail if the tool seesthat the data as not rectangular. Y ou should fill
every empty value with something before reading. One useful technique isto add an additional
column to the table that tags the structure of the data in some row (to know which values to
ignore). Passing "FIXED" in tableType or (if you are not using the command line), passing a
fixed-width parser (FixedWidthParser) can help in some cases.

» Toomany valuesin oneline: in some casesyou can use quotesto avoid that some cellsare split
as multiple cells. Also using a fixed-width parser (if possible) can help to avoid this problem.

4. Others:
* You can import and use some existing Python libraries for some specific formats

« If al elsefails, you can convert your table into a FITS file and use fitsReader to read it.

Examples

Example 1. Reading a file with fields separated by commas (either without header, a oneline
header or a Herschel header)

filepath = "path_to_file/fil ename"
tabl e = ascii Tabl eReader (fil e=fil epath, tableType="CSV")

Example 2: Read araw space-separated ASCI | tablefilling up advanced parameters

# test_space.dat contents
## start
#1 2 3
#
#2 3 4
#5 6 7
#
#
## end
from herschel .ia.io.ascii inmport AsciiParser
tds = ascii Tabl eReader (fil e="test_space.dat",
delimter=" ",
i gnorePattern= '~ \s*$| M s*#'
i gnor eVar n= True
col umType=Asci i Parser. GUESS_TRY)
# the ignorePattern value will match lines with just spaces or enpty and
# also lines that just contain #-started comrent |ines

60



DP Commands Build 15.0.3262

Example 2: Read araw space-separated ASCI| tablefilling up advanced parameters

# tds will hold a Tabl eDataset with the data, blank lines will be ignored

# and warnings will be issued for ignored |ines
print tds

#{description="", meta=[], colums=[c0, cl1, c2]}
print tds. get Col um(0)

#{description="", data=[1,2,5], unit=null}

print tds.get Col um(1)

#{description="", data=[2,3,6], unit=null}

print tds.get Col um(2)

#{description="", data=[3,4,7], unit=null}

Example 3: Reading a CV Sfilewith a Herschel header

# file.ascii contents
## start:

# c0,cl,c2

Byt e, Byte, Byte

1
2
# 5,6,
## end
tabl eDat aset = ascii Tabl eReader (file="file.ascii")
print tabl eDat aset

#
#
#
#
#

D WN
~N b~ W

#{description="", meta=[], colums=[c0, cl1, c2]}
print tabl eDataset. get Col um(0)
#{description="", data=[1,2,5], unit=null}

print tabl eDataset. get Col um(1)
#{description="", data=[2,3,6], unit=null}

print tabl eDataset. get Col um(2)
#{description="", data=[3,4,7], unit=null}

Example 4: Read afile with an invalid header, delimiter istab

# file.ascii contents
## start:

# Byte Byt e Byt e

#

#

# 1 2 3

# 2 3 4

#5 6 7

## end

tabl eDat aset = ascii Tabl eReader(file="file.ascii', delimter=\t",

col umType=Asci i Par ser. GUESS_TRY)
print tabl eDat aset
#{description="", meta=[], colums=[c0, cl1, c2]}
# Al colums are Stringld, and "Byte" appear as data

print tabl eDataset. get Col utm(0)

#{description="", data=["Byte","null","null","1", "2", "5"], unit=null}
print tabl eDataset. get Col um(1)
#{description="", data=["Byte","null","null","2","3", "6"], unit=null}
print tabl eDataset. get Col um(2)
#{description="", data=["Byte","null","null","3","4" "7"], unit=null}

Example 5: Reading a TopCat ASCI| table (SPACES)

# topcat.ascii contents

## start:

## ra dec

# 194.9440701  28.0733714

# 195.0409305  28. 1142592

## end

t abl eDat aset = ascii Tabl eReader (fil e="topcat.ascii", tableType="SPACES")
print tabl eDataset
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Example5: Reading a TopCat ASCI I table (SPACES)

#{description="", meta=[], colums=[ra, dec]}

print tabl eDat aset. get Col utm(0)

#{description="", data=[194.9440701, 195. 0409305], unit=null}
print tabl eDataset. get Col um(1)

#{description="", data=[28.0733714, 28.1142592], unit=null}

Example 6: Reading a SExtractor table

# sextractor.ascii contents

## start:

#it 1 NUMBER Runni ng obj ect nunber
[]

## 2 ALPHA J2000 Ri ght ascensi on of barycenter (J2000)
[ deg]

# 1 175.1835742

# 2 175. 2211794

## end

tabl eDat aset = ascii Tabl eReader (fil e="sextractor.ascii",

t abl eType="SEXTRACTOR")

print tabl eDat aset
#{description="", meta=[], col ums=[ NUMBER, ALPHA J2000]}
print tabl eDat aset. get Col um(0)
#{descri pti on="Runni ng obj ect nunber", data=[1,2], unit=null}
print tabl eDataset. get Col um(1)
#{descri pti on="Ri ght ascensi on of barycenter (J2000)",

dat a=[ 175. 1835742, 175. 2211794], \
# unit=deg [1 deg = 0.017453292519943295 rad]}

Example 7: Reading an | PAC table

# ipac.ascii contents

## start:

#\ ___ Ks photonetric uncer...

#\

#| raj dec]|

#| doubl e| doubl e

#| deg| deg

#| nul || nul |

# 194.9440701 28.0733714

## end

tabl eDat aset = ascii Tabl eReader (fil e="i pac.ascii", tableType="IPAC")
print tabl eDat aset

#{description="", meta=[], colums=[ra, dec]}

print tabl eDat aset. get Col um(0)

#{descripti on="Enpty val ues appear as null", data=[194.9440701], unit=deg [1

deg = 0.017453292519943295 rad] }

print tabl eDataset. get Col um(1)

#{description="Enpty val ues appear as null", data=[28.0733714], unit=deg [1 deg
= 0.017453292519943295 rad] }

Example 8: Reading a fixed width table mapping nulls

# fixed.ascii contents:

## start:

#1 t ext 1.1 fal se

#NAN none bl ah nan

#2 char 3.33 true

## end

t abl eDat aset = ascii Tabl eReader (fil e="fixed. ascii", tableType="FIXED",
addUser Nul | s="bl ah")

print tabl eDataset

#{{description="", neta=[], columms=[c0, c1, c2, c3]
print tabl eDataset. get Col utm(0)

#{description="", data=[1,0,1], unit=null}

print tabl eDataset. get Col um(1)

#{description="", data=["text","null","char"], unit=null}
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Example 8: Reading a fixed width table mapping nulls
print tabl eDataset. get Col um(1).data[1]

#None
print tabl eDataset. get Col utm( 2)
#{description="", data=[1.1, NaN, 3.33], unit=null}

print tabl eDat aset. get Col utm( 3)
#{description="", data=[fal se,false,true], unit=null}

API Summary

Jython Syntax
Ful | Si gnature:

table = ascii Tabl eReader (& t;file&gt; [, & t;tableType&gt;="AD
VANCED', &l t;readConfigFile&gt;, & t;witeConfigFile&gt;,

&l t; parseré&gt;,

& t;ignorePattern&gt;= ""\\s*#" & t;ignoreWarn&gt; =Fal se,

&l t; ski pRows&gt;, & t;columTypeé&gt;="GUESS ALL", &l t;delim
iter&gt;=",",

&l t; col utmNanes&gt ; =Fal se, & t;tenplate&gt;, & t;nulls&gt;,

&l t;addUserNul | s&gt;, & t;null Bool ean&gt;=Fal se, & t;null-

Byt e&gt ; =0,

& t;null Short&gt; =0, & t;nulllnteger&gt;=0, & t;nulllLongé&gt; =0L,
&l t; null Fl oat &gt ; =Fl oat . NaN, &l t; nul | Doubl e&gt ; =Doubl e. NaN,
& t; nul |l Conpl ex&gt ; ,

& t;null String&gt;])
Nul I -rel ated paraneters (nulls has priority over addUserNulls,
nul I & t; Type&gt;s over tenplate nulls):

& t;nulls&gt;, & t;addUserNulls&gt;, & t;nullBool ean&gt; =Fal se,
& t;null Byte&gt; =0, & t;null Shorté&gt;=0, & t;nulllnteger&gt; =0,
& t; null Long&gt ; =0L,

&l t; null Fl oat &gt ; =Fl oat . NaN, &l t; nul | Doubl e&gt ; =Doubl e. NaN,
&l t;null Conpl ex&gt;, & t;nullStringé&gt;

Basic (Tabl eType is different from ADVANCED):

tabl e=ascii Tabl eReader (&l t;file&gt;, & t;tableType&gt; [,
&l t;skipRows&gt;, ...null-related...])

Advanced (tabl eType=ADVANCED, default):

Readi ng a configuration (readConfigFile):

tabl e=ascii Tabl eReader (&l t;file&gt;, & t;readConfigFile&gt; [,
& t;witeConfigFile&gt;])

Wth a (configured) parser:

table = ascii Tabl eReader (& t;file&gt; [, & t;witeConfigFile&gt;],
&l t;parser&gt; [, & t;ignoreWarné&gt;= Fal se,

&t;tenplate&gt;, ...null-related...]])

Wthout a parser (the systemwll internally configure one):
table = ascii Tabl eReader (& t;file&gt; [, & t;witeConfigFile&gt;]

[& t;ignorePattern&gt; =""\\s*#" & t;ignoreWarné&gt; =Fal se,
&l t; ski pRows&gt;, & t;columTypeé&gt;="GUESS ALL", &l t;delim

iteré&gt;=",",
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Jython Syntax
&l t; col utmNanes&gt ; =Fal se, &l t;tenplate&gt;, ...null-related...]])

Properties

String file [INPUT, MANDATORY, default=no default val ue]

String tabl eType [INPUT, OPTI ONAL, def ault=&quot ; ADVANCED&quot ; ]
String table [ OQUTPUT, MANDATORY, default=no default val ue]

String readConfigFile [INPUT, OPTIONAL, default=no default value]

String witeConfigFile [INPUT, OPTIONAL, default=no default val -
ue]

Asci i Parser parser [INPUT, OPTIONAL, default=no default val ue]

String ignorePattern [|I NPUT, OPTIONAL, default='"\s*#' (ignores #
comment |ines)]

Bool ean i gnoreWarn [INPUT, OPTIONAL, default=false (default Asci -
i Tabl eTool . war n\Whenl gnore val ue: fal se)]

I nt eger ski pRows [I NPUT, OPTIONAL, default=no default value (do
not skip)]

bj ect col umType [I NPUT, OPTIONAL, default="GUESS ALL']

String delimter [|INPUT, OPTIONAL, default=&quot;, &uot; (comm
separator)]
Bool ean col unnmNanes [ NPUT, OPTI ONAL, def aul t =Fal se]

Tabl eTenpl ate tenplate [INPUT, OPTIONAL, default=no default]
TypeNul I Definitions nulls [INPUT, OPTIONAL, default=no default]
String addUserNulls [INPUT, OPTIONAL, default=no default]
Bool ean nul | Bool ean [I NPUT, OPTI ONAL, def aul t =Fal se]

Byte nul I Byte [INPUT, OPTIONAL, default=0]

Short null Short [INPUT, OPTIONAL, default=0]

Integer nulllnteger [INPUT, OPTIONAL, default=0]

Long nullLong [I NPUT, OPTI ONAL, default=0]

Fl oat null Fl oat [INPUT, OPTIONAL, default=Float.NaN]

Doubl e nul | Doubl e [I NPUT, OPTI ONAL, default=Doubl e. NaN|
Conpl ex nul | Conpl ex [I NPUT, OPTIONAL, default=no default]
String null String [INPUT, OPTIONAL, default=no default]

Limitations

» Only rectangular (same columnsin all the rows) tables can be read. Holes (null Strings or Complex)
in non-CSV tables (or any format that does not have explicit cell delimiters) are not supported.

« If the optionsin tableType do not read your file as desired, you will have to use the ADVANCED
option (and the rest of parameters).

* To read asfixed-width you need to pass a FixedWidthParser
* If you use a TableTemplate null recognition and translation will be based solely on the template

« If your datais separated by spaces, do not try to manually add a Herschel table header to the file:
you would have to add alot of dummy data and spaces to satisfy the parser
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API details

Properties

String file [INPUT, MANDATORY, default=no default val ue]
Input file.

String tabl eType [|I NPUT, OPTI ONAL, defaul t =&quot ; ADVANCED&quot ; ]

Thetype of tablein the input file. Valid valuesare "CSV", "SPACES", "SEXTRACTOR",
"IPAC", "FIXED" and "ADVANCED". Only if ADVANCED is used the rest of the input pa
rameters will be taken into account.

String table [ QUTPUT, MANDATORY, default=no default val ue]
TableDataset object loaded from the file.

String readConfigFile [INPUT, OPTIONAL, default=no default val ue]

Configuration file where the formatter (Ascii Formatter), parser (AsciiParser) and table template
(TableTemplate) must be specified. When readConfigFile parameter is specified, any parameter
related to parser or to table template are not allowed.

String witeConfigFile [INPUT, OPTIONAL, default=no default val -
uej

If afileis specified, an output configuration file will be created.

Ascii Parser parser [INPUT, OPTIONAL, default=no default val ue]

AsciiParser object used to extract cells from Herschel header and data table, the rest of parse*
parameters will modify it. If parser is used: ignorePattern, ignoreWarn, skipRows, delimiter and
ColumnNames are ignored. Providing a parser you can control in detail how to read the data.

String ignorePattern [INPUT, OPTIONAL, default=""\s*# (ignores #
comrent |ines)]

Identifies comment lines. If aline contains this text or matches this regular expression, the line
will beignored. AsciiParser.setlgnore(ignorePattern) is called, if not passed, the default be-
haviour isto ignore # comment lines. Pre-loaded values in the GUI:

o "M\g*#" (default): comment lines started with #, i.e.

# a comment text

o "M\s*$" (empty lines): empty lines or lines just with whitespace (spaces, tabs ...), i.e.

o "Mis*$M\s*#" (the combination of the previous two, with a| ): empty or comment lines

Bool ean i gnoreVWarn [ NPUT, OPTI ONAL, default=false (default Asci-
i Tabl eTool . war nWhenl gnore val ue: fal se)]

Specifiesif the parser must issue awarning if alineisignored (emit only if true). AsciiTable-
Tool.setWarnWhenlgnore(expression) is called.
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I nt eger ski pRows [| NPUT, OPTI ONAL, default=no default value (do
not skip)]

Number of rows to skip when reading afile. AsciiParser.setSkip(number of lines) is called.

bj ect col umType [I NPUT, OPTI ONAL, defaul t="GUESS ALL']

Specifiesif the parser should guess column types. If passed GUESS_NONE, the file should
contain some header (or you need to pass atemplate) (use skipRows for skipping HCSS head-
er or comment these lines), as an HCSS header already contains the types of the columns. Asci-
i Parser.setGuess(guessType) is called. Typeis Integer or String (constant name).

Valid options:

e 0- AsciiParser. GUESS NONE: (default) file must contains template or template must be
provided (no guess)

e 1- AsciiParser.GUESS TRY': guess types based on the first 100 rows

e 2- AsciiParser.GUESS ALL: guesstypes based on al rows

e 11- AsciiParser. ALL_STRING: each cell isastring (no guess required)

e 12 - AsciiParser. ALL_BOOLEAN: each cell is aboolean (no guess required)

e 13- AsciiParser. ALL_BYTE: each cell is abyte (two's complement 8-hit (signed) value, no
guess required)

e 14 - AsciiParser. ALL_SHORT: each cell isashort (two's complement 16-bit (signed) value,
No guess required)

e 15- AsciiParser. ALL_INTEGER: each cell is an integer (two's complement 32-bit (signed)
value, no guess required)

e 16 - AstiiParser. ALL_LONG: each cell isalong (two's complement 64-bit (signed) value,
No guess required)

e 17 - AstiiParser. ALL_FLOAT: each cell isafloat (IEEE 754's 32-hit floating point, no guess
required)

e 18- AsciiParser. ALL_DOUBLE: each cell isadouble (IEEE 754's 64-bit floating point, no
guess required)

e 19- AsciiParser. ALL_COMPLEX: each cell is acomplex (no guess required)

String delimiter [INPUT, OPTIONAL, default=&quot;, &juot; (conma
separat or)]

Specifiesthe field separator. If it is one character, a CsvParser is selected (CSV format). If itis
longer (an expression), a RegExpParser is selected (variable width columns). Pre-loaded values
in the GUI:

o " (default): the values are separated by commas, i.e.

1,2,3

o "\\t+" (tabs): the values are separated by tabs, i.e.

1 2 3

« "\\s+" (any whitespace, includes the previous): the values are separated by any mix of spaces
& tabs, i.e.

66


http://download.oracle.com/javase/8/docs/api/java/lang/Integer.html
http://download.oracle.com/javase/8/docs/api/java/lang/String.html

DP Commands Build 15.0.3262

String delimter [INPUT, OPTIONAL, default=&quot;, &uot; (comma
separ at or)]

12 3

Bool ean col unnNanmes [ NPUT, OPTI ONAL, defaul t =Fal se]

Specifiesif the parser must read column names when reading afile. AsciiPars-
er.firstRowAreColumnNames(expression) is called.

Tabl eTenpl ate tenplate [I NPUT, OPTI ONAL, defaul t=no defaul t]
Specifies the HCSS Header for the data (file has no header and no guessing is done)

TypeNul I Definitions nulls [INPUT, OPTIONAL, default=no default]
Specify al the values that will be interpreted as null when reading the file (not shown in GUI).

String addUser Nul I's [I NPUT, OPTI ONAL, default=no default]

Commarseparated string that specifies additional values that will be interpreted as null when
reading the file (ignored if nullsis passed).

Bool ean nul | Bool ean [I NPUT, OPTI ONAL, defaul t =Fal se]
Value to replace nulls with in Boolean1d columns (not shown in GUI).

Byte nul | Byte [I NPUT, OPTI ONAL, defaul t=0]
Vaue to replace nulls with in Byteld columns (not shown in GUI).

Short null Short [INPUT, OPTI ONAL, def aul t=0]
Value to replace nulls with in Short1d columns (not shown in GUI).

I nteger nulllnteger [INPUT, OPTIONAL, default=0]

Vaueto replace nulls with in Integerld columns.

Long nul | Long [ NPUT, OPTI ONAL, def aul t =0]
Valueto replace nulls with in Longld columns.

Fl oat null Fl oat [INPUT, OPTI ONAL, defaul t =Fl oat. NaN]|
Valueto replace nulls with in Float1d columns.

Doubl e nul | Doubl e [I NPUT, OPTI ONAL, defaul t =Doubl e. NaN|
Value to replace nulls with in Doubleld columns.

Conpl ex nul | Conpl ex [ NPUT, OPTI ONAL, default=no default]

Value to replace nulls with in Complex1d columns (by default null will be used) (not shown in
GUI).

String null String [INPUT, OPTIONAL, default=no default]
Valueto replace nulls with in Stringld columns (by default null will be used).

See also

e asciiTableWriter
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Chapter 2 in Data Analysis Guide

Section 2.28 in Data Analysis Guide

http://docs.oracl e.com/javase/tutorial/java/nutsandbol ts/dataty pes.html

http://irsa.ipac.caltech.edu/applicationss DDGEN/Doc/ipac_tbl.html

http://www.stecf.org/software/PY THONtool &/ astroasciidata/manual/asciidata/node2.html

Developers Manual: herschel.ia.toolbox.util . Ascii TableReaderTask

History

2007-11-22

2008- 08- 22
jython doc

2011-02-15
2012-09-15
2012-10-15
2013-05-22
2013-07-22

2013-08-23

JCS: initia version

JDS: added optional parameter parserlgnoreWarn (SCR HCSS-3674), better

JDS: Added tableType (simpleAscii TableReader deprecation)
JDS: Added additional formats (SExtractor, IPAC)

JDS: Review of URM

JDS: parameter rename, changed priorities

JDS: null conversion

JDS: using rules (different call forms)
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1.28. asciiTableWriter

Full Name: |herschel.iatoolbox.util . Ascii TableWriterTask

Alias: ascii TableWriter
Type: JavaTask - @
Import: from herschel.ia.toolbox.util import AsciiTableWriterTask

Category |Input-output

Description

Task for writing TableDatasets into ASCI|I (text) files.

Only TableDatasetswithout empty or multidimensional columns can bewrittento text files (your table
must be rectangular). Y ou can also pass a Product with just a complying TableDataset. An extensive
tutorial for table reading and writing is available in the DAG (see Exchanging data with text filesin

the "See also" section at the end of this page).

General priorities of optional parameters

« if readConfigFileisdefined then therest of the optional parameters should not be used (except for

writeConfigFile and warn) (it will abort if formatter or template are also passed)

« if formatter isdefined and given to the task viacommand line (with readConfigFile not provided)
then tableType, writeHeader, writeM etadata and metadataPr efix will be ignored

« if readConfigFile and formatter are not provided, all the other optional parameters are taken into

account (default behaviour)

When using a template, the names must match the names of the columns in the table. A template
allows not only to replace the header but, also, to exclude columns and to reorder them. If you want

to reorder the rows of atable, you can use sortTable before writing it with this task.

Examples

Example 1: writes a TableDataset, with a header, in afile

tds = Tabl eDat aset ()

I'1 = Longld([1,2,3,4,5])

f1 = Fl oat1d([100. 0, 101. 0, 102. 0, 103. 0, 104. 0] )
sl = Stringld(['a","'b',"'c','d ,"e])

tds. addCol umm( " Tabl e Col um

tds. addCol utm( " Tabl e Col um
tds. addCol utm( " Tabl e Col um
Description"))

ascii TableWiter(file="file.ascii",table=tds)
#it generates the follow ng output:

# Tabl e Col um O, Tabl e Col umm 1, Tabl e Col um 2

# Long, Fl oat, String

# W Mz, Speci al Uni t

# colum_1 Descri ption, colum_2 Description, col um_3 Description
# 1,100.0, a

# 2,101.0, b

# 3,102.0,c

# 4,103.0,d

# 5,104.0, e

0", Col um(Il 1, herschel . share. uni t. Power. WATTS, "col umm_1 Descri ption"))
1", Col um(f 1, herschel . share. unit. Frequency. MEGAHERTZ, " col unm_2 Descri ption"))

2", Col um(s1, herschel .share.unit. Unit.parse(' SpecialUnit'), "colum_3
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Example 2: writesa TableDataset, M etadata and description included, in afile

tds = Tabl eDat aset ()

|1 = Longld([1,2,3,4,5])
f1 = Float1d([100. 0, 101. 0, 102. 0, 103. 0, 104. 0] )
sl = Stringld(['a","'b',"'c',"'d ,"e])

tds. addCol utm( " Tabl e Col um
0", Col um(I 1, herschel . share. uni t. Power. WATTS, "col unm_1 Descri ption"))
tds. addCol utm( " Tabl e Col um
1", Col um( f 1, her schel . share. unit. Frequency. MEGAHERTZ, " col unm_2 Descri ption"))
tds. addCol utm( " Tabl e Col um
2", Col um(sl, herschel .share.unit. Unit.parse(' SpecialUnit"),"colum_3
Descri ption"))
tds.meta[' meta_0'] = StringParanmeter("meta_0 value", "neta_0 Description")
tds.meta[' meta_1'] = LongParaneter(5,"nmeta_1
Descri ption", herschel . share. unit. Tenper at ur e. CELSI US)
ascii TableWiter(file="file.ascii",table=tds, witeMetadata=True)
#it generates the foll ow ng output:
# Meta data {
# meta_O={description="nmeta_0 Description", string="neta_0 val ue"}
# meta_l={description="nmeta_1 Description", long=5, unit= C [274.15 K]}
# } MetaDat a
Tabl e Col umm O, Tabl e Col unm 1, Tabl e Col um 2
Long, Fl oat, String
W MHz, Speci al Uni t
colum_1 Description, col uim_2 Description, col utm_3 Description
1,100.0, a
2,101.0, b
3,102.0,c
4,103.0,d
5,104.0, e

HoH o H O HHHHHHHH

Example 3: writes a TableDataset, without header, in afile

tds = Tabl eDat aset ()

I'1 = Longld([1, 2, 3,4,5])
f1 = Float1d([100. 0, 101. 0, 102. 0, 103. 0, 104. 0])
sl = Stringld(['a",'b','c',"'d ,"e])

tds. addCol utm( " Tabl e Col um
0", Col um(| 1, her schel . share. uni t. Power. WATTS, "col uim_1 Descri ption"))
tds. addCol uim( " Tabl e Col um
1", Col um(f 1, herschel . share. unit. Frequency. MEGAHERTZ, "col utm_2 Descri ption"))
tds. addCol utm( " Tabl e Col um
2", Col um(s1, herschel .share.unit. Unit.parse(' SpecialUnit"'), "colum_3
Description"))
tds.meta['meta_0'] = StringParanmeter("nmeta_0 value", "neta_0 Description")
tds.nmeta[' meta_1'] = LongParaneter(5,"nmeta_1
Descri ption", herschel . share. unit. Tenperat ure. CELS| US)
ascii TableWiter(file="file.ascii",table=tds, witeHeader=Fal se)
#it generates the foll ow ng output:
# 1,100.0,a
# 2,101.0,b
# 3,102.0,c
# 4,103.0,d
# 5,104.0, e

Example 4: writesa TableDataset, without header and with M etadata and description includ-
ed, in afile

tds = Tabl eDat aset ()

|1 = Longld([1,2,3,4,5])
f1 = Float1d([100. 0, 101. 0, 102. 0, 103. 0, 104. 0] )
sl = Stringld(['a","'b',"'c','d ,"e])

tds. addCol utm( " Tabl e Col um

0", Col um(I 1, herschel . share. uni t. Power. WATTS, "col uim_1 Descri ption"))
tds. addCol utm( " Tabl e Col um

1", Col um( f 1, her schel . share. unit. Frequency. MEGAHERTZ, " col unm_2 Descri ption"))
tds. addCol utm( " Tabl e Col um

2", Col um(sl, herschel .share.unit. Unit.parse(' SpecialUnit"'), "colum_3

Descri ption"))
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Example 4: writesa TableDataset, without header and with M etadata and description includ-
ed, in afile

tds.meta[ ' meta_0'] = StringParanmeter("nmeta_0 val ue", "meta_0 Description")
tds.meta[ ' nmeta_1'] = LongParaneter(5,"neta_1
Descri ption", herschel . share. unit. Tenper at ure. CELS| US)
ascii TableWiter(file="file.ascii",tabl e=tds, witeHeader=Fal se, witeMetadata=Tru
#it generates the foll owi ng output:
# Meta data {
# nmeta_O={description="nmeta_0 Description", string="nmeta_0 val ue"}
# nmeta_l1={description="nmeta_1 Description", long=5, unit= C [274.15 K]}
# } MetaData
1,100.0, a
2,101.0,b
3,102.0,c
4,103.0,d
5,104.0, e

HoH O HHHHHH

Example5: writesa TableDataset, with an specific delimiter, with header, in afile

tds = Tabl eDat aset ()

I'1 = Longld([1, 2, 3,4,5])
f1 = Fl oat 1d([ 100. 0, 101. 0, 102. 0, 103. 0, 104. 0] )
sl = Stringld(['a','b",'c','d ,"e'])

tds. addCol utm( " Tabl e Col um

0", Col um(| 1, her schel . share. uni t. Power. WATTS, "“col uim_1 Descri ption"))
tds. addCol utm( " Tabl e Col um

1", Col um(f 1, herschel . share. uni t. Frequency. MEGAHERTZ, " col utm_2 Descri ption"))
tds. addCol utm( " Tabl e Col um

2", Col um(s1, herschel . share. unit. Unit.parse(' Special Unit'), "colum_3

Descri ption"))
tds.meta[ ' meta_0'] = StringParanmeter("nmeta_0 val ue", "meta_0 Description")
tds.meta[ ' meta_1'] = LongParaneter(5,"neta_1

Descri ption", herschel . share. uni t. Tenper at ur e. CELS| US)

csvFormatter = CsvFormatter ()

csvFormatter.delinmiter =

ascii TableWiter(file="file.ascii",table=tds,formatter=csvFormatter)
#it generates the follow ng output:

"Tabl e Col utm 0" "Table Colum 1" "Tabl e Col um 2"

Long Float String
W MHz Speci al Uni t

"colum_1 Description" "colum_2 Description" "colum_3 Description"

100.0
101.0
102.0
103.0
104.0

HoH o HHHHHH

b wWNBE
D Q0T

Example 6: writesa TableDataset, with an specific delimiter, with Header and with M etada-
ta, in afile

tds = Tabl eDat aset ()

|1 = Longld([1,2,3,4,5])

f1 = Float1d([100.0, 101. 0, 102. 0, 103. 0, 104. 0] )
sl = Stringld(['a","'b',"'c','d ,"e])

tds. addCol utm( " Tabl e Col um
0", Col um(I 1, herschel . share. uni t. Power. WATTS, "col uim_1 Descri ption"))
tds. addCol utm( " Tabl e Col um
1", Col um( f 1, her schel . share. unit. Frequency. MEGAHERTZ, " col unm_2 Descri ption"))
tds. addCol utm( " Tabl e Col um
2", Col um(sl, herschel .share.unit. Unit.parse(' SpecialUnit"'),"colum_3
Descri ption"))
tds.meta[' meta_0'] = StringParaneter("meta_0 value", "neta_0 Description")
tds.meta[' meta_1'] = LongParaneter(5,"nmeta_1
Descri ption", herschel . share. unit. Tenper at ur e. CELSI US)
csvFormatter = CsvFornatter()
csvFormatter.delimter =
csvFormatter. comented = True
ascii TableWiter(file="file.ascii",table=tds,formatter=csvFormatter)
#it generates the foll ow ng output:

71

~



DP Commands Build 15.0.3262

Example 6: writesa TableDataset, with an specific delimiter, with Header and with M etada-
ta, in afile

# Meta data {

# nmeta_O={description="nmeta_0 Description", string="nmeta_0 val ue"}

# nmeta_l1={description="nmeta_1 Description", long=5, unit= C [274.15 K]}
# } MetaData

"Tabl e Col utm 0" "Table Colum 1" "Tabl e Col um 2"

Long Float String

W MHz Speci al Uni t

"colum_1 Description" "colum_2 Description" "colum_3 Description"
100.0
101.0
102.0
103.0
104.0

HoH o H O HHHHHHHR

b wWNBE
® Q0T

Example 7: writesa TableDataset, with an specific delimiter, without Header, in afile

tds = Tabl eDat aset ()

I'1 = Longld([1, 2, 3,4,5])
f1 = Fl oat 1d([ 100. 0, 101. 0, 102. 0, 103. 0, 104. 0] )
sl = Stringld(['a','b",'c','d ,"e'])

tds. addCol utm( " Tabl e Col umm

0", Col um(| 1, herschel . share. uni t. Power. WATTS, "“col uim_1 Descri ption"))
tds. addCol utm( " Tabl e Col um

1", Col um(f 1, her schel . share. uni t. Frequency. MEGAHERTZ, " col utm_2 Descri ption"))
tds. addCol utm( " Tabl e Col um

2", Col um(s1, herschel . share. unit. Unit.parse(' Special Unit'), "colum_3

Descri ption"))
tds.meta[ ' meta_0'] = StringParanmeter("nmeta_0 val ue", "meta_0 Description")
tds.meta[ ' meta_1'] = LongParaneter(5,"neta_1

Descri ption", herschel . share. unit. Tenper at ure. CELS| US)

csvFormatter = CsvFormatter()

csvFormatter.delinmiter =

csvFormatter. header = Fal se

ascii TableWiter(file="file.ascii",table=tds,formatter=csvFormatter)
#it generates the follow ng output:
# 1 100.0
101.0
102.0
103.0
104.0

H oH HH*
abrhwnN
® Q0T

Example 8: writesa TableDataset, with a fixed column width, with Header, in afile

tds = Tabl eDat aset ()

|1 = Longld([1,2,3,4,5])
f1 = Float1d([ 100. 0, 101. 0, 102. 0, 103. 0, 104. 0] )
sl = Stringld(['a","'b',"'c','d ,"e])

tds. addCol utm( " Tabl e Col um
0", Col um(I 1, herschel . share. uni t. Power. WATTS, "col uim_1 Descri ption"))
tds. addCol utm( " Tabl e Col um
1", Col um(f 1, her schel . share. unit. Frequency. MEGAHERTZ, " col unm_2 Descri ption"))
tds. addCol utm( " Tabl e Col um
2", Col um(sl, herschel .share.unit. Unit.parse(' SpecialUnit"'), "colum_3
Descri ption"))
tds.meta[' meta_0'] = StringParaneter("meta_0 value", "neta_0 Description")
tds.meta[' meta_1'] = LongParaneter(5,"nmeta_1
Descri ption", herschel . share. unit. Tenper at ur e. CELSI US)
fixedWdt hFornmatter = Fi xedW dt hFormatter ()
fi xedW dt hFornatter. conmmented = True
fixedWdt hFornatter.sizes = [25, 25, 25]
ascii TableWiter(file="file.ascii",table=tds,formatter=fixedW dthFormatter)
#it generates the foll ow ng output:
# # Meta data {
# # meta_O={description="neta_0 Description", string="meta_0 val ue"}
# # meta_l1={description="neta_1 Description", long=5, unit= C[274.15 K]}
# # } MetaData
# Table Columm O Tabl e Colum 1 Tabl e Col um 2
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Example 8: writesa TableDataset, with a fixed column width, with Header, in afile

# Long Fl oat String

# W MHz Speci al Uni t

# colum_1 Description col um_2 Description col um_3 Description
# 1 100.0 a

# 2 101.0 b

# 3 102.0 c

# 4 103.0 d

#5 104.0 e

Example 9: writesa TableDataset using a template and a configuration file

tds = Tabl eDat aset ()

I'1 = Longld([1, 2, 3,4,5])

f1 = Fl oat 1d([ 100. 0, 101. 0, 102. 0, 103. 0, 104. 0] )
sl = Stringld(['a','b",'c','d ,"e'])

tds. addCol um( ' Tabl e Col um 0', Col um(| 1))
tds. addCol um( ' Tabl e Col um 1', Col um(f1))
tds. addCol um( ' Tabl e Col um 2', Col um(s1))
tt=Tabl eTenpl at e( 3)

tt.names = [' Table Colum 0',' Table Colum 1',' Table Col um 2']
tt.types = ['Long', 'Float', 'String']
tt.units = [herschel.share. unit.Power. WATTS. nane

her schel . share. uni t. Frequency. MEGAHERTZ. nanme
herschel . share. unit. Unit.parse(' Special Unit'). nane]
tt.descriptions = ['colum_1 Description','colum_2 Description','colum_3
Descri ption']
ascii TableWiter(file="file.ascii",table=tds,tenplate=tt, witeHeader=Fal se,wite
#it generates the follow ng output:
# 1,100.0, a
# 2,101.0,b
# 3,102.0,c
# 4,103.0,d
# 5,104.0, e
#it generates 'config.bin' file also. It contains the current formatter
settings
#From now on, it can be applied to other Tabl eDatasets
tds = Tabl eDat aset ()
|1 = Longld([ 10, 20, 30, 40, 50])
f1 = Fl oat 1d([ 200. 0, 201. 0, 202. 0, 203. 0, 204. 0] )
sl = Stringld(['a0','b0',"'c0','d0',"'e0'])
tds. addCol um( ' Tabl e Col um 0', Col um(| 1))
tds. addCol um( ' Tabl e Col um 1', Col um(f1))
tds. addCol um( ' Tabl e Col um 2', Col um(s1))
ascii TableWiter(file="file2 ascii',table=tds, readConfigFile="config.bin")
#it generates the follow ng output:
#Tabl e Col umm 0, Tabl e Col umm 1, Tabl e Col utm 2
#Long, Fl oat, String
#W MHz [ 1000000. 0 Hz], Speci al Uni t
#col utm_1 Descri ption, col um_2 Descri ption, col unm_3 Descri ption
# 10, 200. 0, a0
# 20, 201. 0, b0
# 30, 202.0, cO
# 40, 203. 0, dO
# 50, 204.0, e0

Confi gFi | e="cont

Example 10: writesa TableDataset with a template selecting and reordering columns

tds = Tabl eDat aset ()

|1 = Longld([1,2,3,4,5])
f1 = Float1d([100. 0, 101. 0, 102. 0, 103. 0, 104. 0] )
sl = Stringld(['a","'b',"'c','d,"e])

tds. addCol utm( " Tabl e Col um

0", Col um(I 1, herschel . share. uni t. Power. WATTS, "col uim_1 Descri ption"))
tds. addCol utm( " Tabl e Col um

1", Col um(f 1, her schel . share. unit. Frequency. MEGAHERTZ, " col unm_2 Descri ption"))
tds. addCol utm( " Tabl e Col um

2", Col um(sl, herschel .share.unit. Unit.parse(' SpecialUnit"'), "colum_3

Descri ption"))
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Example 10: writesa TableDataset with a template selecting and reordering columns

# tenplate to wite only colums 2 and O, in that order

tt=Tabl eTenpl at e( 2)

tt.names = [' Table Colum 2',' Table Col umm 0']

tt.types = ['String', 'Long']

tt.units = [str(herschel.share.unit.Unit.parse(' SpecialUnit')),
str(herschel . share. uni t. Power. WATTS) ]

tt.descriptions = ['tt colum_2 Description','tt colum_0O Description']
ascii TableWiter(file="file2 ascii',table=tds,tenplate=tt)

#it generates the follow ng output:

Tabl e Col um 2, Tabl e Col unmm 0

String, Long

Special Unit, W

tt colum_2 Description,tt colum_0O Description

35 I I S
(ONCIRCN
apr wWNPRE

API Summary

Jython Syntax
Compl ete signature

ascii TableWiter(& t;table&gt;, &t;file&gt; [, & t;table-
Type&gt; ="CSV', & t;readConfigFile&gt;, & t;witeConfigFile&gt;,
& t;formatter&gt;,

& t;witeHeader&gt; =True, & t;witeMetadata&gt;=True, & t; netadat-
aPrefix&gt;="#", & t;tenplate&gt;, & t;warné&gt;=Fal se])

Wth a configuration File (readConfigFile)

ascii TableWiter(& t;table&gt;, &t;file&gt; , & t;readConfig-
Fileggt; [, &t;witeConfigFile&gt;, & t;warn&gt;=False])
Wth a formatter

ascii TableWiter(& t;table&gt;, &t;file&gt; [& t;witeConfig-
Fileggt;] , & t;formatter&gt;

[, &t;tenplate&gt;, & t;warn&gt;=False])

Wthout neither formatter nor configuration
ascii TableWiter(& t;table&gt;, &t;file&gt; [, & t;table-
Type&gt; ="CSV', &l t;witeConfigFile&gt;,

& t;witeHeader&gt; =True, & t;witeMetadata&gt;=False, & t;neta-
dat aPrefix&gt;="#", & t;tenplate&gt;, & t;warné&gt;=Fal se])

Properties

Annot at abl e tabl e [I NPUT, MANDATORY, default=null]

String file [1NPUT, MANDATORY, default=null]

String tabl eType [INPUT, OPTIONAL, default=&quot; CSV&quot ;]
String readConfigFile [INPUT, OPTIONAL, default=null]
String witeConfigFile [INPUT, OPTIONAL, default=null]

Ascii Formatter formatter [INPUT, OPTIONAL, default=default Asci-
i Tabl eTool formatter.]

Bool ean writeHeader [INPUT, OPTIONAL, default=True]
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Properties
Bool ean writeMetadata [ NPUT, OPTI ONAL, defaul t=True]
String netadataPrefix [INPUT, OPTIONAL, default=&quot ;#&quot ;]

Tabl eTenpl ate tenplate [ NPUT, OPTI ONAL, default=None: extracted
fromthe table]

Bool ean warn [| NPUT, OPTI ONAL, defaul t =Fal se]

Limitations

» Only TableDatasets without empty or multidimensional columns can be written to text files.
e Empty tables will not be saved

* (In both of the previous cases, you can save them as FITS files with simpleFitsWriter)

API detalils

Properties

Annot at abl e tabl e [I NPUT, MANDATORY, default=null]
TableDataset (or Product with just one TableDataset) object to be saved.

String file [INPUT, MANDATORY, default=null]
Output file.

String tabl eType [I NPUT, OPTI ONAL, defaul t =&quot ; CSV&quot ; ]

The format of the written table. Valid values are "CSV", "FIXED". If formatter is used this pa
rameter will be ignored.

String readConfigFile [INPUT, OPTIONAL, default=null]

Configuration file where the formatter (Ascii Formatter), parser (AsciiParser) and table template
(TableTemplate) must be specified. When readConfigFile parameter is specified, any parameter
related to parser or table template are not allowed. Y ou can generate the file using writeConfig-
File (for usage in subsequent write operations).

String witeConfigFile [INPUT, OPTIONAL, default=null]

If afileis specified, an output configuration file will be created (to be used as readConfigFilein
subsequent write operations).

Ascii Formatter formatter [INPUT, OPTI ONAL, default=default Asci-
i Tabl eTool formatter.]

AsciiFormatter object (specifies how to write the cells and the table header).

Bool ean writeHeader [INPUT, OPTIONAL, defaul t=True]

Specifies whether an HCSS table header is written AsciiFormatter.setHeader(true/false) is
called.

Bool ean writeMetadata [|I NPUT, OPTI ONAL, defaul t=True]

Specifies whether comment lines with metadata are written before the table. AsciiFormatter.set-
Commented(true/false) is called.
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String nmetadataPrefix [1NPUT, OPTIONAL, default=&quot;#&quot; ]
Specifies the prefix of all comments. AsciiFormatter.setCommentPrefix(expression) is called.

Tabl eTenpl ate tenplate [I NPUT, OPTI ONAL, default=None: extracted
fromthe tabl e]

Specifies the header for thefile.

Bool ean warn [| NPUT, OPTI ONAL, defaul t =Fal se]
If true, asks confirmation before overwriting the tablefile.

See also
» asciiTableReader
» simpleFitsWriter
+ sortTable
» Chapter 2 in Data Analysis Guide

» Developers Manual: herschel.ia.toolbox.util . Ascii TableWriterTask

History
e 2007-11-22 - JCsS:initia version
e 2009-12-09 - JDS: warn parameter
e 2012-02-20 - JDS: Accept also Products with just one TableDataset
+ 2013-04- 25 - JDS: default warn to false
» 2013-05-22 - JDS: parameter rename, changed priorities, more documentation
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1.29. astrometryFix

Full Name: |herschel.ia.toolbox.astro.AstrometryFixTask

Alias: astrometryFix
Type: Java Task - @
Import: from herschel.ia.toolbox.astro import AstrometryFixTask

Category  |Astronomical utilities

Description

This task changes the astrometry in the input data to make it consistent with some other data.

Thetask first estimates the astrometric offset (either by cross-correlation of images, or by stacking on
source positions), and then applies that offset to the input data. These steps are described below.

Applying the correction to the input data

For image datain the "data' parameter, the correction is applied to the WCS only; the image data
remains unchanged.

The offset is trandated into a new WCS as follows. First, the reference pixel of the input imageis
found. Then the offset is applied. The (ra, dec) of this (reference pixel plusthe offset) isthen taken
to be the (ra, dec) of the reference pixel itself (crvall and crva2 in the WCS). What this meansis
that it is assumed that the orientation of the map at the reference pixel is correct.

If the "data" is an ObservationContext, then an attempt will be made to apply the astrometric cor-
rection to the Level-1 data. (Thisis currently supported for SPIRE observations only.) If thetask is
unableto apply such acorrection, awarning message will be displayed in thelog. The correctionis
applied by (1) taking the (ra, dec) values, and transl ating them to pixel coordinates using the original
WCS of thefirst imagein the Level-2 context, and then (2) converting those pixel coordinatesinto
new (ra, dec) values using the new (corrected) WCS of that same first image.

If the "data" and/or "reference” parameter has more than one image (for example, contained in the
ObservationContext), then more than one determination of the offset will be performed, as described
below, and a weighted mean of the different offsets is performed to determine the one offset to
apply to al of the input images.

Estimating the astrometric offset using image data

If the "reference" parameter contains image data, the correction is determined by cross-correlation
of images between the "data" parameter and the "reference” parameter.

The correction is calculated near the reference pixel of theinput ("data") image(s), so it isimportant
that the reference image(s) overlap with the reference pixel of the input image(s).

First, the reference image is regridded onto the same WCS as the input ("data') image (using the
regrid task). Then a cross-correlation is performed, with the images offset by an integer number of
pixelsin the x and y direction. This produces a 2x2 grid with the cross-correlation of the images
at various offsets. A Gaussian fit is performed on this 2x2 grid to find the peak position, and this
is taken to be the astrometric offset. If the input image is large, only the central region is used. If
the reference image is larger than required, only the central region will be used. In these cases, a
log message will be given.

If the "data" and/or "reference” parameter has more than one image (for example, contained in the
ObservationContext), then more than one determination of the offset will be performed, between
different pairs of images. A weighted mean of the different offsets is then performed to determine
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the one offset to apply to all of the input images. If both input data and reference have more than
one image, then the number of images in the "data" and "reference” parameters must be the same,
and a comparison will be performed between the first "data" image and the first "reference” image,
then between the second "data’ image and the second "reference”" image, and so on. If one of the
parameters has one image and the other has more than one image, then a comparison will be per-
formed between that one image and each of the images in the other parameter in turn.

Estimating the astrometric offset using sour ce positions

« If the "reference” parameter contains source positions, the correction is determined by stacking at
those source positions.

* For each sourceposition, if it lieswell within theimage, the pixelsaround that position aretaken and
abilinear interpolation is performed on the exact source position. (If NaN pixels are found near to
the source position, that source position is skipped.) These smaller images are then added together,
and aGaussian fit isthen performed to find the peak position. The offset between this peak position
and the centre istaken to be the astrometric offset.

« If theinput parameter has more than oneimage (for example, contained in the ObservationContext),

then stacking is performed for each of the input images in turn. A weighted mean of the different
offsetsis then performed to determine the one offset to apply to all of the input images.

API Summary

Jython Syntax

data = astronetryFi x(& t;data&gt;, & t;reference&gt; [, & t;off-
set MaxArcsec&gt; =30.0, & t;tenpStorage&gt; =Fal se] )

Properties

Obj ect data [I NOUT, MANDATORY, default=no default val ue]

bj ect reference [1 NOUT, MANDATORY, default=no default val ue]
Doubl e of f set MaxArcsec [I NPUT, OPTI ONAL, default=30.0]

Bool ean tenpStorage [I NPUT, OPTI ONAL, default=fal se]

API detalils

Properties

bj ect data [| NOUT, MANDATORY, default=no default val ue]

Input Simplelmage, MapContext, PacsContext or ObservationContext to have the astrometry
corrected. The output will be of the same type. For Simplelmage, MapContext and PacsCon-
text, the output will be a new product, and the input product will be unaltered. For Observation-
Context, the input will itself be altered and returned, with a new Level-2 context, and (if possi-
ble: SPIRE only) with the ra and dec valuesin the original Level-1 context changed.

bj ect reference [1 NOUT, MANDATORY, default=no default val ue]

Reference Simplel mage, MapContext, PacsContext, ObservationContext, SourceListProduct,
Sourcel istDataset or PositionList for the astrometry correction

Doubl e of f set MaxArcsec [ NPUT, OPTI ONAL, defaul t =30. 0]

Maximum allowed offset for the astrometry correction. The task will fail if the offset is mea-
sured to be greater than this value
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Bool ean tenpStorage [I NPUT, OPTI ONAL, defaul t=fal se]
Flag to use temporary storage ProductSink when changing the astrometry in Level-1 data

See also

» Developers Manual: herschel.ia.toolbox.astro.AstrometryFixTask

History

e 2011-09-27 - AJS: first release version
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1.30. AttribQuery

Full Name: |herschel.ia.pal.query.AttribQuery

Type: JavaClass- @
Import: from herschel.ia.pal.query import AttribQuery

Category |Dataaccess

Description
Attribute Query formulates a query on the attributes of a Product.
In principle this can be the fastest query on the Product Access Layer. Known attributes are:
* type: String
* creator : String
* cregtionDate: FineTime
» startDate: FineTime
» endDate : FineTime
* modelName: String
* instrument : String

e description : String

Example

Example 1. Example of a query on attributes

date = Sinpl eTi neFormat (). parse("2008-10-31T12: 00: 00
TAI ") . m crosecondsSi ncel958()

q = Attri bQuery(Product, "p", "p.creationDate &t; " + str(date) + "L and
p.creator = 'M'")

See also

» Developers Manual: herschel.ia.pal.query.AttribQuery
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1.31. autoCorrelation

Full Name: |herschel.ia.toolbox.image.AutoCorrelationTask

Alias: autoCorrelation
Type: JavaTask - @
Import: from herschel.ia.toolbox.image import AutoCorrelationTask

Category |Images/Analysis

Description

Thisisatask to calculate the linear Pearson correlation coefficients of an image.

Thisis atask to calculate the linear Pearson correlation coefficients of an image. We start fromaM
x N image (M = number of rows, N = number of columns) and calculate the N x N linear Pearson
coeffient matrix . Thei'th row and j'th column element corresponds to the correlation of the i'th and
j'th columns of the M x N matrix.

Example

Example 1: Thisisan example of how to use the autoCorrelation :

correlation = autoCorrel ation(i mage = nyl mage)

APl Summary

Properties
| mage image [ NPUT, MANDATORY, default =None]
Doubl e2d correl ati on [ OQUTPUT, MANDATORY, defaul t =None]

API details

Properties

| mage i mage [ NPUT, MANDATORY, defaul t =None]
Thisistheinput image.

Doubl e2d correl ati on [ OQUTPUT, MANDATORY, defaul t =None]
Thisisthe matrix with the linear Pearson corelation coefficients.

See also

» Developers Manual: herschel.ia.toolbox.image.AutoCorrelationTask
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1.32. automaticContour

Full Name: |herschel.ia.toolbox.image.AutomaticContourTask

Alias: automaticContour
Type: JavaTask - @
Import: from herschel.ia.toolbox.image import AutomaticContourTask

Category |Images/Analysis

Description

Thisisatask that generatesthe contoursfor agiven number of contour levels, distribution and extreme

values.

Available distributions are linear, log or In. The output product is an ImageContour product, which
holdsthe generated contours. This product can be dragged over animage explorer for visual inspection.
The user can also specify in this task which colors should be used for visualization.

Example

Example 1: Thisisan example of how to use automaticContour :

fromjava.awt. Col or inport GREEN
fromjava.awt . Col or inport RED

contours = automati cContour(image = i mage, levels = 2,
distribution = 1,colors = [ GREEN, RED])
contours = automati cContour (i mage = i mage, levels = 2,

distribution = 1)

mn

mn

3.7, max

3.7, max

API Summary

Properties

| mage i mage [ NPUT, MANDATCORY, def aul t =None]

I nteger levels [INPUT, MANDATCRY, defaul t=None]

Doubl e min [INPUT, MANDATORY, defaul t=None]

Doubl e max [ NPUT, MANDATORY, def aul t =None]

Integer distribution [INPUT, OPTIONAL, default=1 (logqg)]

Col or[] colors [INPUT, OPTIONAL, default=None (BLUE is used

t hen) ]

| mageCont our contours [ OUTPUT, MANDATORY, defaul t=None]

API detalils

Properties

| mage i mage [ NPUT, MANDATORY, defaul t =None]

Thisisthe input image.

I nteger levels [INPUT, MANDATORY, default=None]

Thisisthe number of contour levels.
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Doubl e min [INPUT, MANDATORY, default=None]
This is the minimum contour value.

Doubl e max [| NPUT, MANDATORY, defaul t=None]

This is the maximum contour value.

Integer distribution [INPUT, OPTIONAL, default=1 (log)]
Thisisthe distribution of the contour values. Possible valuesare 0 : lin, 1:logand 2 : In.

Col or[] colors [INPUT, OPTIONAL, default=None (BLUE is used
t hen) ]

These are colors to visualize the contours.

| mgeCont our contours [OUTPUT, MANDATORY, defaul t=None]
These are the resulting contours.

See also

» Developers Manual: herschel.ia.toolbox.image.AutomaticContourTask
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1.33.

avg

Full Name: |herschel.ia.toolbox.spectrum.AverageSpectrumTask

Alias: avg
Type: JavaTask - @
Import: from herschel.ia.toolbox.spectrum import AverageSpectrumTask

Category |Spectra/Analysis

Description

Task for averaging spectra.

The average operation isapplied to the 'flux’ values contained in the so called spectral segments. These
values are averaged on a per frequency or wavelength bin (or whatever the wavescale unit is) basis
without checking whether the frequencies (or wavelengths) assigned to these bins are well aligned
across the different spectra. If thisis not the case, the spectra should first be resampled to a common
wavescale grid. If available, the weights (sometimes interpreted as inverse square error) are summed
up and the per pixel flag values propagated following a bit-wise OR logic.

Theinput data with the spectrato be averaged can be provided in different forms: Either any data ob-
ject that implements Spect r unCont ai ner (e.g. Spect runild, SpectrunRd, Spectral -
Si npl eCube) or any array of such. Spect r untCont ai ner's provides a uniform way to access
spectrum data organized in quite different structures.

For a successful processing of the task, the data included in the containers should all be consistent.
This means that the number of segments found in all the spectra in the containers and their lengths
should be equal; furthermore, the segment indices should be the same for al the containers (check
withds. get Segnent | ndi ces() ). Otherwise an exception is thrown.

Different schemes are available for selecting the point spectra or the segments to be averaged. The
most simple scheme is to specify lists of point spectrum indices (sel ection=[1, 3, 4, 2]). In
this case, the average is just taken over the point spectra with corresponding indices. Instead of spec-
ifying alist of indices (which requires the knowledge of these) other recipes to specify a selection
areavailable. Typical recipestest attribute valuesto match certain values (e.g. sel ecti on={" bb-

type":[6031, 6032]}) orto beincluded in agiven interva (e.g. sel ecti on={" LoFr e-

guency": (999. 98, 1000. 02) } ). These recipes we refer to as selection models. The different
options to specify selections can be combined. Here, an AND logic is adopted.

See the parameter descriptions and the examples below for further detail. Alternatively, look in the
Sel ect Spect r umtask.

There are further options that can be set by the var i ant -parameter. Available are:

» "flux": Take simple average of flux arrays, add weight arrays, propagate flags adopting a bit-wise
OR and take the wave array of ds2;

» "flux-weight": Take weighted average of flux arrays, add weight arrays, propagate flags adopting
abit-wise OR and take the wave array of ds2;

» "flux-flag": Takesimpleaverage of flux arraysbut ignoreflagged bins, add weight arrays, propagate
flags adopting a bit-wise OR and take the wave array of ds2;

» "flux-flag-weight": Takeweighted average of flux arraysbut ignoreflagged bins, add weight arrays,
propagate flags adopting a bit-wise OR and take the wave array of ds2;

For each of the above option an alternative exists with "-wave' appended. In those cases, the wave
arrays of ds1 and ds2 are computed by computing an average consistent with the type of average
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applied to the flux values (s mple, using weights or flags or both). Note that not all implementations of
Spect runtCont ai ner alow to have individual wavescale defined for each and every point spec-
trum. Furthermore, note that for PACS and SPIRE, we rather have error and mask instead of weights
and flags, respectively. Typicaly, the PACS and SPIRE-specific implementations of the spectrum
data containers map the error to weights (e.g. by defining the weights to be inversely squared error).
Furthermore, the mask is just mapped ‘asis to flags. As aresult if a PACS user wants to compute an
average weighted with inversely-error the option var i ant =' f | ux- wei ght' can be used.

Spectrathat just contain NaN'sasflux values are not automatically ignored in the average. Thisimplies
that if such aspectrumispresent theaveragewill turn out to be NaN - once e.g. the binsin this spectrum
are not flagged or a simple average is taken without considering flags. This behavior can, however,
be configured by the parameter f i | t er NaNSpect r a. By default, this parameter is set to True.

Similarly, you can specify what segments to consider in the averaging. In the most ssmple case, you
can just specify the indices of segments to be considered segment s=[ 1, 3, 4] . In more advanced
situations you can configure aSegnent Sel ect i on-object and passthat assegment s-parameter
to the task.

Sometimes, the selection model aso provides a natural segmentation of the datainto groups. If you
want to calculate the average on a per group basis then you can set the per_group flag to true.

Using the keyword grouping the user may specify a grouping model which allows to partition the
spectra included in the container into suitable sub-groups. When a grouping model is specified, the
average is calculated for each sub-group, separately. Grouping and selections can be combined such
that the selection model(s) impose(s) constraints on the spectrato be included in the groups.

Other attributes that characterize the individual spectrain the container may also be processed. (Ex-
amples for such attributes typically are integration time, observation time, position in sky and many
other instrument-specific parameters.) The default is that a result value is set if the values of al the
input spectra are the same. For the different instruments and datatypes, different ‘attribute operations
are and can be configured. Consult the developers manual for further details. An easy way to inspect
what attribute operations have been configured for given input spectrais by executing

avgOp = herschel .ia.tool box. spectrum operations. Average() print av-
gOp. get Speci fi cati on(spectrun)

A further option to configure the avg-task in a given HIPE session is to register attribute operations
from the command line:

avg.register("integrations", "ADD') Note that thiswill only survive aslong as you
use the same instance 'avg'. Hence you can reset by creating a new instance: avg = Aver age-
Spect r un() . Furthermore, notethat the operationsregistered in thisway are not returned by pr i nt
avgQp. get Speci fication(spectrum.

Examples

Example 1: Just a straight average

gl obal spectra # defined el sewhere
avg = Aver ageSpect runirask()
aver agedSpectra = avg(ds=spectra)

Example 2: Restrict to segmentswith indices'1' and '3':

gl obal spectra # defined el sewhere
avg = AverageSpect rumrask()
spectraCut = avg(ds=spectra, segnments=[1, 3])

Example 3: Using selections and segments

gl obal spectra # defined el sewhere
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Example 3: Using selections and segments

avg = Aver ageSpect runiask()
# just select by index
spectraQut = avg(ds=spectra, selection=[0,1,2,3])
# select by |ooking up suitable attributes attached to the spectra to be
sel ected (here: "bbtype" matched):
spectraQut = avg(ds=spectra, selection={"bbtype":[6031, 6613]})
# select by |ooking up suitable attributes attached to the spectra to be
sel ected
# (here: "LoFrequency" in given interval):
spectraQut = avg(ds=spectra, selection={"LoFrequency": (550.0,570.0)})
# select by |ooking up suitable attributes attached to the spectra to be
sel ected
# (here: "Chopper" in given ranges):
spectraQut = avg(ds=spectra, selection={"Chopper":(4.,7.)})
# same as above - in addition, restrict to the segnents with segnent indices
1, 2
sspectraQut = avg(ds=spectra, selection={"Chopper":(4.,7.)}, segnments=[1, 2])
# for cubes you can specify the selection by spaxel coordinates - just pass a
list of tuples (col,row)
# where 'col' is the colum and 'row the row index
spectraQut = avg(ds=spectra, selection=[(1,3),(0,4),(4,3)])
# or all conbined - as nentioned in the description above adopting a AND | ogic:
spectraQut = avg(ds=spectra
sel ecti on={"bbtype":[ 6031, 6613], " Chopper":
([-4.4,5.9],0.1), "LoFrequency": (550. 0, 570.0)})

Example 4: Using the 'variant' parameter

gl obal spectra # defined el sewhere

avg = Aver ageSpect runirask()

# Conpute a straight average of the flux values, OR all the flags and

# sumup all the weights included in the input spectra

spectraQut = avg(ds=spectra, variant="flux")

# Conpute a wei ghted average of the flux values, OR all the flags and

# sumup all the weights included in the input spectra

spectraQut = avg(ds=spectra, variant="flux-weight")

# Conpute a straight average of all the non-flagged flux val ues

# (or, for a given pixel, do a straight average

# in case there are no non-flagged values and AND all the flag val ues) and

# sumup the weights of the contributing pixels

spectraQut = avg(ds=spectra, variant="flux-flag")

# The sane as above, but elimnating flux values that have just the flags 1,4
or 16

spectraQut = avg(ds=spectra, variant="flux-flag", flagTol gnore=21)

# The sane as above, but conputing a weighted average

spectraQut = avg(ds=spectra, variant="flux-flag-weight", flagTol gnore=21)

Example 5: Computing weighted aver age with external weight

gl obal spectra # defined el sewhere

spectraQut = avg(ds=spectra, variant="flux-weight", weights="integrations")
wei ghts = Doubl eld(spectra. poi nt Spect runCount, 1)

wei ght s[ 0] =2

spectraQut = avg(ds=spectra, variant="flux-weight", weights=weights)

Example 6: Computing per group averages

gl obal spectra # defined el sewhere

# the result of the following will contain two rows: one with the average of
al | bbtype=6031 spectra and

# the other with the bbtype=6032 spectra

spectraCut = avg(ds=spectra, selection={"bbtype":[6031, 6032]},
per _group=Tr ue)

# the following attenpts to build disjoint groups of spectra - each group
characterized by Chopper val ues

# that are within a tolerance of 0.1 the sane
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Example 6: Computing per group averages

from herschel . i a. tool box. spectrum sel ecti ons. nodel s i nport RangesG oupi nghbdel
aver agedSpectraPer G oup = avg(ds=spectra,
gr oupi ng=RangesG oupi nghbdel (" Chopper", 0.1))

Example 7. Computing aver ages against a registered attribute

gl obal spectra # defined el sewhere

# register attribute operation so that the attribute 'integrations' is sunmed
up over all input spectra:

avg = AverageSpect rumrask()

avg.regi ster("integrations","ADD")

aver agedSpectra = avg(ds=spectra)

APl Summary

Properties
Obj ect ds [INPUT, OPTIONAL, default=no default val ue.]
bj ect selection [INPUT, OPTI ONAL, defaul t =None. ]

PyDi cti onary| Map&anp; I t; String, Set &anp; | t; Cbj ect &anp; gt ; &anp; gt ;
| ookup_sel ection [INPUT, OPTIONAL, default=no default value.]

PyLi st index_selection [INPUT, OPTIONAL, default=No default val-
ue. ]

PyDictionary filter_neta [|INPUT, OPTIONAL, default=No default
val ue. ]

hj ect segnments [I NPUT, OPTIONAL, default=no default value.]

String variant [INPUT, OPTIONAL, default=&quot;fl ux-wei ght -
fla uot ;

I nteger flagTolgnore [INPUT, OPTIONAL, default=no default val ue.]
Bool ean per_group [INPUT, OPTIONAL, default=no default val ue.]

G oupi nghbdel grouping [ NPUT, OPTIONAL, default=no default val -
ue. ]
Bool ean filterNaNSpectra [|NPUT, OPTIONAL, default=True.]

bj ect weights [INPUT, OPTIONAL, default=no default val ue ]
Spect runtCont ai ner result [OQUTPUT, OPTIONAL, default=no default

val ue ]
API details
Properties

bj ect ds [I NPUT, OPTIONAL, default=no default val ue.]
Input data to be processed by the task. Several types are possible:

* SpectrumContainer

 Array of SpectrumContainer, i.e. SpectrumContainer[] (e.g.[ ds1, ds2, ds3])

List of SpectrumContainer, i.e. List<SpectrumContainer>

(Any product with implementations of Spect r untCont ai ner inside.)
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bj ect ds [INPUT, OPTIONAL, default=no default val ue.]

Examples of Spect r unCont ai ner areSpectrumld, Spectrund, Spectral -
Si mpl eCube.

bj ect selection [INPUT, OPTIONAL, default=None. ]

Specification of what point spectrathe average should be restricted to. Different ways to speci-
fy these selections are possible;

» Specify alist of indices (in jython) of the point spectra for which the average should be tak-
en. For cubes, you can aternatively also pass alist of spaxel coordinates (alist of integer tu-
ples(row, col )).

» Useadictionary (in jython) to specify a selection model (Iookup for attributes, filter at-
tributes to be included in ranges or intervals).

 Passastring representation of ajython list or ajython dictionary. The string will be parsed
and the processing delegated to the two cases above.

 Pass any javainstance that implements the SelectionModel interface (for the advanced user).

See the examples below or the Sel ect Spect r umtask for how to specify selections.

PyDi cti onary| Map&anp; | t; Stri ng, Set &np; | t; Obj ect &anp; gt ; &anp; gt ;
| ookup_sel ection [INPUT, OPTI ONAL, default=no default val ue.]

Specify a PyDictionary with keys given by the attribute name to look up and alist of admissible
values. Behind the scenes, a DiscreteValueSelectionModel is instantiated. This parameter is ac-
tually obsolete but is kept for historical reasons (usesel ect i on).

PyLi st index_selection [INPUT, OPTIONAL, default=No default val -
ue. ]

Specify a PyList with the indices of the point spectrato be considered. This parameter is actual-
ly obsolete but is kept for historical reasons (usesel ect i on).

PyDictionary filter_neta [|INPUT, OPTI ONAL, default=No default
val ue. ]

Restrict the operation on spectrum containers with meta data that match given values. This only
appliesin case more than one container is passed as input data to the task.

bj ect segnments [ NPUT, OPTIONAL, default=no default val ue.]

Specify what segments the operation should be applied to. There are two options available:

« Either pass an instance of a SegmentSel ection which gives the information on what segments
for each point spectrum included in the container.

 Specify aPyList of segment indices.

String variant [INPUT, OPTI ONAL, defaul t =&quot ; f | ux-wei ght -
fl ag&quot ; . ]

Specify the variant of processing mode you would like to run (including flags/ weights/ ...).
HCSS defaults include: "flux" / "flux-wave" / "flux-wave-weight" / "flux-weight-flag" / "flux-
flag-wave" / "flux-weight-flag-wave"

Integer flagTolgnore [INPUT, OPTIONAL, default=no default val ue.]

Appliesonly if a'variant' with the substring 'flag' has been specified. By setting this parame-
ter you can configure which flags should be ignored and which should be propagated asinfor-
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I nteger flagTol gnore [INPUT, OPTI ONAL, default=no default val ue.]

mative flags. For example, if you want to ignore channels that have the flag 1,4 or 16 set you
specify af | agTol gnor e=21. By default, the flagTolgnore is set to 0 which means that any
flagged channel isignored.

Bool ean per _group [INPUT, OPTI ONAL, default=no default val ue.]

Specify that the average should be calculated on a per group basis - once a selection model is
specified that provides a natural grouping of the data.

G oupi nghbdel groupi ng [ NPUT, OPTI ONAL, default=no default val -
ue. ]

Grouping model that can be used to partition the point spectrainto groups and calculate the av-
erage on a per group basis. When a grouping model is specified, the 'per_group'-flag is obso-
lete.

Bool ean filterNaNSpectra [| NPUT, OPTI ONAL, default=True.]

If set to true, only point spectrathat contain at least one single non NaN value areincluded in
the average.

bj ect wei ghts [I NPUT, OPTI ONAL, default=no default val ue ]

Weights to be used in the weighted average when the weighted average option is set with the
vari ant parameter (var i ant should contain '‘weight'). Either pass a PyList of double, a
Doubleld or the name of an attribute (suchas" i nt egrati on ti ne" incaseof aSpec-

t runid). If aPyList or Doubleld are passed their length must be identical to the number of
Poi nt Spect r umfound in the data. These weights do not need to be normalized but should
be non-negative. As attribute names you can pass any attribute name with elements of type

fl oat,doubl e,short,integer,| ong or bool ean. The weighted average computa
tion works only for single Spect r umCont ai ner data passed to the task. The operations ap-
plied to the attributes are not affected by these weights. If per pixel weights (or error) are spec-
ified these weights a weighted average of these per pixel weights will be included in the result.
Flags are propagated unless 'flag' is a so specified in the variant. In this case, flagged pixels are
ignored and the weighted average with the non-flagged is computed on a per pixel basis.

Spect runCont ai ner result [OUTPUT, OPTI ONAL, defaul t=no default
val ue ]

Result object containing the results of the operation applied.

See also

» SpectrumContainer

» Developers Manual: herschel.ia.toolbox.spectrum.AverageSpectrumTask

History

* 2011-08-08 - n®l chi or: renamed from AverageSpectrum
e 2011-09-28 - n®l chi or: add selection by spaxels - tuples (row,col)

* 2012-01- 24 - nel chi or: more flexible weighted average
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1.34. axisAngle2RotationMatrix

Full Name: |herschel.ia.toolbox.pointing.axisAngle2RotationMatrix

Type: Jython Task - @&

Import: from herschel.ia.toolbox.pointing import axisAngle2RotationM atrix

Category | Toolboxes/Paointing

Description

Calculate rotation matrix about an arbitrary axis.

Example

Example 1. axis=sDoubleld([0.,1.,0.])

rom = axi sAngl e2Rot ati onMat ri x(axi s, 1. 3)

APl Summary

Jython Syntax

rotationMatrix = axi sAngl e2Rot ati onMatri x(axis, angle)

Properties

Doubl eld axis [INPUT, MANDATORY, default=NO default val ue]

doubl e angl e [INPUT, MANDATORY, default=NO default val ue]

Doubl e2d rotationMatri x [ QUTPUT, MANDATORY, default=NO default

val ue ]

API details

Properties

Doubl eld axis [ NPUT, MANDATORY, default=NO default val ue]

3-element vector defining the rotation axis

doubl e angl e [I NPUT, MANDATORY, default=NO default val ue]

rotation angle over the axis (radians)

val ue ]

Doubl e2d rotati onMatrix [OUTPUT, MANDATORY, default=NO default

rotation matrix

History
e 2013-04-22 - BV: Initial version

* 2013-09-26 - BV: HCSS-18567 Review disabled jexamples
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1.35. bg

Full Name: |herschel.ia.toolbox.util.BackgroundTask

Alias: bg
Type: Java Task - @
Import: from herschel.ia.toolbox.util import BackgroundTask

Category |Session utilities

Description
Execute Jython commands in the background.

The bg task is used to execute Jython commands in a background thread. The future is returned to
allow operations with the result: check its state, wait for completion, cancel it, consult failure causes
if failed. Y ou can execute long running independent work itemsin background, freeing the interpreter
to execute interactive work at the same time.

Examples

Example 1. Execute function in the background

def myfunc():
print “nyfunc called"
pass

future = bg("nyfunc()")

Example 2: Print in another thread

bg("print "hi'")

APl Summary

Jython Syntax
future = bg(& t; comand&gt ;)

Properties
String command [| NPUT, MANDATORY, default=no default val ue]
Future future [OUTPUT, MANDATORY, default=no default val ue]

Limitations
e Only applicable for a HIPE session.
» Careless multithreaded programming can lead to race conditions and even deadlocks.

» Thistask is obviously asynchronous, it may end after (or even before!) the work carried over by
the interpreter's thread.

API details

Properties

String command [ | NPUT, MANDATCRY, default=no default val ue]
A string representing the command to be executed by the Jython interpreter
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Future future [OUTPUT, MANDATORY, default=no default val ue]
The future that executes the command

See also

« http://download.oracle.com/javase/7/docs/api/javalutil/concurrent/Future.html

» Developers Manual: herschel.ia.toolbox.util.BackgroundTask

History

* 2004-07-13 - NAC:first release.
* 2010-03-17 - JDS: Appearsasarunning job (spinning wheel).

e 2012-04- 09 - JSS: Usage of pool thread; the output is a Future instead of a Thread.
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1.36. Bilinear

Full Name: | herschel.ia.numeric.toolbox.interp.Bilinear

Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.interp import Bilinear

Category | Mathematics/Interpolation

Description

TheBilinear classis an interpolation algorithm used to compute the value between regular grid points

inan 2D array.

When a point falls outside the array, the nearest neighbor or a user supplied value for 'missing data

will be returned.

Examples are given below. array: Input, a double2d data array
r: Input, an array or list of row indices
c¢: Input, an array or list of column indices

grid: The grid keyword is used to determine the usage of ther,c in-
puts, and the format of the output. If grid is not set, thelocation
arrays, r, ¢ must have the same number of elements (N). There-
sultisaDoubleld array of size N corresponding to the interpo-
lated value. In short, r,c are alist of coordinates to interpolate.
If gridis set, let M be the number of elementsinr, let N be the
number of elementsin c. The result is a Double2d array with
dimensions [M,N]. The element [i,j] of the result contains the
interpolated value at position r[i], c[j].

missing: The value to return for elements outside the bounds of images.

If this keyword is not specified, interpolated positions that fall
outside the bounds of the array images - that is, elements of the
X or y arguments that are either less than zero or greater than
the largest subscript in the corresponding dimension of images
- are set equal to the value of the nearest element of images.

Specia notesfor using thetask on  All 2D Herschel arrays are stored in ROW-order. This means

image arrays foranindex[i,j], 'i' correspondsto therow, and'j' to the column.
For images, convention is usually such that 'x,y" are used for
the column and row respectively. Thus, to usethe bilinear class
onimages, users should take care to reverse the x,y, notation to
have it conform with the row-ordered format.

Examples

Example 1. All data pointsareinside the boundary

from herschel .ia. nuneric.tool box.interp inport Bilinear
array=Doubl e2d([ [0, 10], [ 20, 30],[ 10, 2]])

r=[0, 1.5]

c=[0.5,0. 5]

print Bilinear(r,c)(array)

# [5,15. 5]
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Example 2: Singleinter polation

# Interpol ate between 0 and 10 (midpoint in first row

# Make a 2d array. 2 rows, 3 columms

from herschel .ia. nuneric.tool box.interp inport Bilinear
array=Doubl e2d([[O0, 10], [ 20, 30],[ 10, 2]])

r=[0]

c=[0.5]

print Bilinear(r,c)(array)

# [ 5]

Example 3: Multiple point interpolation

# Interpol ate between 0 and 10 (mdpoint in first row)

# Interpol ate between 20 and 2 (mi dpoint between second row, first columm, and
third row, second col um

# Make a 2d array. 2 rows, 3 colums

from herschel .ia.nuneric.tool box.interp inmport Bilinear
array=Doubl e2d([ [0, 10], [ 20, 30], [ 10, 2]])

r=[0, 1.5]

c=[0.5,0.5]

print Bilinear(r,c)(array)

# [5,15. 5]

Example 4: Interpolate beyond last point in thefirst row.

# Make a 2d array. 2 rows, 3 colums

from herschel .ia. nuneric.tool box.interp inmport Bilinear
array=Doubl e2d([[O0, 10], [ 20, 30],[ 10, 2]])

r=[ 0]

c=[ 2]

print Bilinear(r,c)(array)

# [10.0] # answer is snapped to the nearest nei ghbor

Example5: Forcing a'missing' value for inter polation outside the array

# Make a 2d array. 2 rows, 3 colums

from herschel .ia. nuneric.tool box.interp inmport Bilinear
array=Doubl e2d([ [0, 10], [ 20, 30],[ 10, 2]])

r=[ 0]

c=[ 2]

print Bilinear(r,c,-1)(array)

# [-1.0]

Example 6: Extract a 2x2 resampled grid out of the 3x2 input array

# Make a 2d array. 2 rows, 3 columms

from herschel .ia. nuneric.tool box.interp inport Bilinear
array=Doubl e2d([ [0, 10], [ 20, 30],[ 10, 2]])

r=[0.5,1.5]

c=[0, 2]

print Bilinear(Bilinear.G&RID, r,c)(array)

#[ 10. 0, 20. 0],

#[ 15. 0, 16. 0]

#]

Example 7: resample an array which istreated as an image.

from herschel .ia. nuneric.tool box.interp inport Bilinear
i mge=RESHAPE( Doubl eld. range(16), [4,4])

x=[-0.5, 2]

y=[0.5, 1. 5]

print Bilinear(Bilinear.RID, y,x, -1.0)(inmage)

# [

# [-1.0,4.0],

94



DP Commands Build 15.0.3262

Example 7: resample an array which istreated as an image.
#[-1.0,8. 0]
# ]
#I DL syntax print, Bilinear ( TRANSPOSE(i mages), xB, yB)

APl Summary

Constructors

Bili near (Doubl eld x, Doubl eld y)

Bilinear (double[] x, double[] y)

Bi li near (Bool ean grid, Doubleld x, Doubleld y)
Bili near (Boolean grid, double[] x, double[] V)

Bi | i near (Doubl eld x, Doubl eld y, double m ssing)
Bi li near (double[] x, double[] y, double nssing)

Bilinear (Boolean grid, Doubleld x, Doubleld y, double nissing)

Bilinear (Boolean grid, double[] x, double[] y, double m ssing)

M ethod
ArrayData of (Doubl e2d inmages)

API Details

Constructors

Bi | i near (Doubl eld x, Doubl eld y)

Arguments
Doubl eld x [I NPUT, MANDATCRY, default=no default val ue]
The array containing the x "virtual subscripts' of the images for which to interpolate values.
Doubl eld y [I NPUT, MANDATCRY, default=no default val ue]
The array containing the'y "virtual subscripts" of the images for which to interpolate values
Error
Array

size error The length of array x and y has to be equal. The exception will be thrown if the
lengths of the array x and y are not equal.

Bi I i near (double[] x, double[] vy)

Arguments
doubl e[] x [INPUT, MANDATORY, default=no default val ue]
The array containing the x "virtual subscripts" of the images for which to interpolate values.
doubl e[] y [INPUT, MANDATORY, default=no default val ue]
The array containing the y "virtual subscripts' of the images for which to interpolate values
Error
Array

size error The length of array x and y has to be equal. The exception will be thrown if the
lengths of the array x and y are not equal.
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Bi I i near (Bool ean grid, Doubleld x, Doubleld y)

Arguments
Bool ean grid [INPUT, MANDATCRY, default=no default val ue]

If grid istrue and if the x contains m elements and y contains n elements, the result has di-
mensions [m, n], where the element [i,j] of the result contains the value of Images interpo-
lated at position (xi, yj). If the grid isfalse, the result is the same as calling Bilinear without
the grid argument.

Doubl eld x [I NPUT, MANDATCRY, default=no default val ue]

The array containing the x "virtual subscripts' of the images for which to interpolate values.
Doubl eld y [I NPUT, MANDATCRY, default=no default val ue]

The array containing they "virtual subscripts' of the images for which to interpolate values

Bi li near (Boolean grid, double[] x, double[] V)

Arguments
Bool ean grid [INPUT, MANDATCRY, default=no default val ue]

If grid istrue and if the x contains m elements and y contains n elements, the result has di-
mensions [m, n], where the element [i,j] of the result contains the value of Images interpo-
lated at position (xi, yj). If the grid isfalse, the result is the same as calling Bilinear without
the grid argument.

doubl e[] x [INPUT, MANDATORY, default=no default val ue]

The array containing the x "virtual subscripts' of the images for which to interpolate values.
doubl e[] y [INPUT, MANDATORY, default=no default val ue]

The array containing they "virtual subscripts' of the images for which to interpolate values

Bi | i near (Doubl eld x, Doubl eld y, double mi ssing)

Arguments
Doubl eld x [I NPUT, MANDATCRY, default=no default val ue]
The array containing the x "virtual subscripts" of the images for which to interpolate values.
Doubl eld y [I NPUT, MANDATCRY, default=no default val ue]
The array containing the y "virtual subscripts' of the images for which to interpolate values
doubl e mi ssing [ NPUT, MANDATCRY, default=no default val ue]
When missing is given, the value outside the boundary is set to missing.

Bi li near (double[] x, double[] y, double m ssing)

Arguments
doubl e[] x [INPUT, MANDATORY, default=no default val ue]
The array containing the x "virtual subscripts" of the images for which to interpolate values.
doubl e[] y [INPUT, MANDATORY, default=no default val ue]
The array containing the y "virtual subscripts' of the images for which to interpolate values
doubl e missing [ NPUT, MANDATCRY, default=no default val ue]
When missing is given, the value outside the boundary is set to missing.

Bi | i near (Bool ean grid, Doubleld x, Doubleld y, double m ssing)

Arguments
Bool ean grid [INPUT, MANDATCRY, default=no default val ue]
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Bi l i near (Bool ean grid, Doubleld x, Doubleld y, double m ssing)

If grid istrue and if the x contains m elements and y contains n elements, the result has di-
mensions [m, n], where the element [i,j] of the result contains the value of Images interpo-
lated at position (xi, yj). If the grid isfalse, the result is the same as calling Bilinear without
the grid argument.

Doubl eld x [I NPUT, MANDATCRY, default=no default val ue]

The array containing the x "virtual subscripts' of the images for which to interpolate values.
Doubl eld y [I NPUT, MANDATCRY, default=no default val ue]

The array containing they "virtual subscripts' of the images for which to interpolate values
doubl e missing [|I NPUT, MANDATCRY, default=no default val ue]

When missing is given, the value outside the boundary is set to missing.

Bi l i near (Boolean grid, double[] x, double[] y, double m ssing)

Arguments
Bool ean grid [ NPUT, MANDATORY, default=no default val ue]

If gridistrue and if the x contains m elements and y contains n elements, the result has di-
mensions [m, n], where the element [i,j] of the result contains the value of Images interpo-
lated at position (xi, yj). If the grid isfalse, the result is the same as calling Bilinear without
the grid argument.

doubl e[] x [INPUT, MANDATORY, default=no default val ue]

The array containing the x "virtual subscripts" of the images for which to interpolate values.
doubl e[] y [INPUT, MANDATORY, default=no default val ue]

The array containing they "virtual subscripts' of the images for which to interpolate values
doubl e m ssing [I NPUT, MANDATCRY, default=no default val ue]

When missing is given, the value outside the boundary is set to missing.

Method

ArrayData of (Doubl e2d inages)

Argument
Doubl e2d i mages [| NPUT, MANDATORY, default=no default val ue]
A two dimension data array.
Return
ArrayData

the interpolated image values at the (xi, vj).

See also

CubicSplinel nterpol ator

* NearestNeighborlnterpol ator

http://en.wikipedia.org/wiki/Bilinear

» Developers Manual: herschel .ia.numeric.toolbox.interp.Bilinear

History

e 2007-03-05 - LZ:first version
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2007-03-24

2008- 03- 27

2009-02- 24

2009-02-25

LZ: revised version
LZ: implemented SPR4608
LZ: Updated documentation

LZ: add URM SPR-6124
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1.37. BinCentres

Full Name: | herschel.ia.numeric.toolbox.basic.BinCentres
Alias: BinCentres
Type: Java Class - @
Import: from herschel.ia.numeric.toolbox.basic import BinCentres
Category | Mathematics/Histograms
Description

Returns an array of histogram bin centres for your data, based on bin size.

There are two steps involved in using this tool. First you create an object of type Bi nCent r es by
specifying the bin size of the histogram you want to create. Then you pass your data array to this
object, getting the array of bin centres as output. Y ou can use this array of bin centres to create a plot
of your histogram, together with the Histogram function (see the link in the See also section). Look
at the examples and the Jython Syntax section below to learn more.

Examples

Example 1: Plot a histogram with BinCentresfor a Doubleld

dli x]

from herschel .ia. nuneri c. tool box. basi c i nport Hi stogram
from herschel . i a. nuneric.tool box. basic inport BinCentres
d = Doubl e1d(200000, 10. 0)

d[ 90000: 115000]
d[ 99000: 110000]
d[ 99900: 100100]
d[ 99990: 100010]
d[ 100000] = 24.5
rnd = RandonfGauss()

for ix in range(200000):

+= rnd. cal c(0.1)

p = PlotXY (d)

bi nsi ze = STDDEV (d) * 2.35

print binsize

hi st =Hi st ogr anm( bi nsi ze)

bi ns=Bi nCent r es(bi nsi ze)

p2=Pl ot XY( bi ns(d), hist(d))

styl e=p2. get Styl e()

styl e. set Chart Type(Styl e. H STOGRAM
p.cl ose ()

p2.cl ose ()

20.0
22.0
23.0
24.0

Example 2: Plot a histogram with BinCentresfor a Byteld

vals =

from herschel .ia. nuneric. tool box. basic inport Hi stogram
from herschel .ia. nuneric. tool box. basic inport BinCentres
[o, 27, 25, 60, 62, 70, 71, 73, 74, 100, 120, 92, 85
d = Byteld (vals)

p = PlotXY (d)

bi nsize = 5

print binsize

hi st =Hi st ogr an{ bi nsi ze)

bi ns=Bi nCent r es(bi nsi ze)

p2=Pl ot XY(bi ns(d), hist(d))

styl e=p2. get Styl e()

styl e. set Chart Type(Styl e. H STOGRAM

p.close ()

p2.close ()

116]
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Example 3: Plot a histogram with BinCentresfor a Double5d

from herschel .ia. nuneri c. t ool box. basi ¢ i nport Hi stogram
from herschel . i a. nuneric.tool box. basic inport BinCentres
d = Doubl e5d (5,4,3,2,1, 2.0)

d.set (4,3,2,1,0, 10.0)

d.set (3,3,2,1,0, 9.0)

d.set (2,3,2,1,0, 8.0)

d.set (1,3,2,1,0, 7.0)

binsize = 1.0

hi st = Hi stogram (bi nsi ze)

bins = BinCentres (binsize)

p=Pl ot XY( bi ns(d), hi st (d))

styl e=p. get Styl e()

styl e. set Chart Type(Styl e. H STOGRAM

p.cl ose ()

APl Summary

Jython Syntax
bins = BinCentres(& t; binsize&gt;)
& t;c&gt; = bin(&t;x&gt;)

Properties

Nunmber binsize [1NPUT, MANDATORY, default=no default val ue]
Array x [1NPUT, MANDATORY, default=no default val ue]

Doubl eld c¢ [ OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Nunber binsize [I NPUT, MANDATORY, default=no default val ue]
The size of the histogram bins.

Array x [INPUT, MANDATORY, default=no default val ue]
The data of which to compute the bins.

Doubl eld ¢ [ QUTPUT, MANDATORY, default=no default val ue]
The bin centres.

See also

» Histogram

» Developers Manual: herschel.ia.numeric.toolbox.basic.BinCentres
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1.38. BinomialModel

Full Name: |herschel.ia.numeric.toolbox.fit.BinomialModel

Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.fit import BinomiaModel
Category | Mathematics/Fitting

Description
General binomial model of arbitrary degree.
f(xyp) = X p* X * y e
where the sum is over k running from O to degree (inclusive).
Itisa2-dimensional linear model.
Examples of the generated polynomials assuming that input = (x,y):

Table 1.1. Polynomial table.

degree nr param polynomial

0 1 Po

1 2 Poy +P1X

2 3 PoY*+pry X+ paX°

3 4 PoY’ + Py’ X +p2y X* +p3x°

Example

Example 1: BinomialM odel

poly = Bi nom al Model ( 3 ) # 3rd degree pol ynom al
print poly.getNumber O Par anmet er s() # 4
See also

» Developers Manual: herschel.ia.numeric.toolbox.fit.BinomiaM odel
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1.39. Boolld

Full Name: |herschel.ia.numeric.Bool1d

Type: JavaClass- @
Import: from herschel.ia.numeric import Bool1d

Category  |Arrays and datasets

Description
A rectangular numeric boolean array of rank 1.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Bool 1d
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1.40. Bool2d

Full Name: |herschel.ia.numeric.Bool2d

Type: JavaClass- @
Import: from herschel.ia.numeric import Bool 2d

Category  |Arrays and datasets

Description
A rectangular numeric boolean array of rank 2.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Bool2d
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1.41. Bool3d

Full Name: |herschel.ia.numeric.Bool3d

Type: JavaClass- @
Import: from herschel.ia.numeric import Bool3d

Category  |Arrays and datasets

Description
A rectangular numeric boolean array of rank 3.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Bool3d
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1.42. Bool4d

Full Name: |herschel.ia.numeric.Bool4d

Type: JavaClass- @
Import: from herschel.ia.numeric import Bool4d

Category  |Arrays and datasets

Description
A rectangular numeric boolean array of rank 4.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Bool4d
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1.43. Bool5d

Full Name: |herschel.ia.numeric.Bool5d

Type: JavaClass- @
Import: from herschel.ia.numeric import Bool5d

Category  |Arrays and datasets

Description
A rectangular numeric boolean array of rank 5.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Bool5d
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1.44. BoxCarFilter

Full Name: |herschel.ianumeric.toolbox.filter.BoxCarFilter

Alias: BoxCarFilter
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.filter import BoxCarFilter

Category | Mathematics/Signal processing

Description

Creates abox car filter, that can be applied to numeric arrays of rank 1 and 2.

Example

Example 1. Apply BoxCarFilter on alntld

x=Int1d([1, 3,2, 4,6,5])
f=BoxCar Fi | t er (3)
print f(x) # [1.3333333333333333, 1. 9999999999999998,
# 3.0,3.9999999999999996, 5. 0, 3. 6666666666666665]

APl Summary

Jython Syntax

<f >=BoxCarFilter(<wi dth> [, <center>=true|fal se] [, <edge>=Convol u-
ti on. ZERCES| Cl RCULAR| REPEAT] )

<x>=<f >(<x>)

Properties
integer width [INPUT, MANDATORY, default=no default val ue]
bool ean center [INPUT, OPTIONAL, default=true]

Convol uti on. ZERCES| Cl RCULAR| REPEAT edge [I NPUT, OPTI ONAL, de-
f aul t =Convol uti on. ZERCES]

API details

Properties

i nteger width [INPUT, MANDATORY, defaul t=no default val ue]
It must be an integer value

bool ean center [INPUT, OPTIONAL, default=true]
Set center to true or false

Convol uti on. ZERCES| Cl RCULAR| REPEAT edge [ NPUT, OPTI ONAL, de-
faul t =Convol uti on. ZERCES]

Set edge to the following:

« edge=Convolution.ZEROES: Set result to zero at edges.
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Convol uti on. ZERCES| Cl RCULAR| REPEAT edge [ I NPUT, OPTI ONAL, de-
faul t =Convol uti on. ZERCES]

« edge=Convolution.CIRCULAR: Wrap around at edges (circular convolution).

* edge=Convolution.REPEAT: Repeat the edge values of input array.

See also

+ Convolution

» GaussianFilter

» Developers Manual: herschel.ia.numeric.toolbox.filter.BoxCarFilter
History

¢ 2010-12-14 - AS: Add URM category; correct URM example.

108



DP Commands Build 15.0.3262

1.45. boxCarSmoothing

Full Name: |herschel.ia.toolbox.image.BoxCarSmoothingTask

Alias: boxCarSmoothing
Type: JavaTask - @
Import: from herschel.ia.toolbox.image import BoxCarSmoothingTask

Category |Images/Analysis

Description
Thisis atask to smooth/filter an image using a convolution with a box car.

This is atask to smooth/filter an image using a convolution with a box car, for which the user must
specify the width.

Example

Example 1: Thisisan example of how to use the boxCar Smoothing :

snmoot hed = boxCar Snoot hi ng(i mage = nyl mage, width = 3)

APl Summary

Properties

| mage i mage [ NPUT, MANDATORY, default =None]
Integer width [INPUT, OPTIONAL, default=3]

| mage snoot hed [ OUTPUT, MANDATORY, defaul t =None]

API details

Properties

| mage i mage [ NPUT, MANDATORY, defaul t =None]
Thisistheinput image.

Integer width [INPUT, OPTIONAL, default=3]
Thisisthe width of the box car function in pixels.

| mmge snoot hed [ OUTPUT, MANDATORY, defaul t =None]
Thisisthe resulting smoothed/filtered image.

See also

» Developers Manual: herschel.ia.toolbox.image.BoxCarSmoothingTask
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1.46. Byteld

Full Name: |herschel.ia.numeric.Byteld

Type: JavaClass- @
Import: from herschel.ia.numeric import Byteld

Category  |Arrays and datasets

Description

A rectangular numeric byte array of rank 1.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Byteld
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1.47. Byte2d

Full Name: |herschel.ia.numeric.Byte2d

Type: JavaClass- @
Import: from herschel .ia.numeric import Byte2d

Category  |Arrays and datasets

Description

A rectangular numeric byte array of rank 2.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Byte2d
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1.48. Byte3d

Full Name: |herschel.ia.numeric.Byte3d

Type: JavaClass- @
Import: from herschel.ia.numeric import Byte3d

Category  |Arrays and datasets

Description

A rectangular numeric byte array of rank 3.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Byte3d
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1.49. Byte4d

Full Name: |herschel.ia.numeric.Bytedd

Type: JavaClass- @
Import: from herschel.ia.numeric import Byte4d

Category  |Arrays and datasets

Description

A rectangular numeric byte array of rank 4.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Bytedd
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1.50. Byte5d

Full Name: |herschel.ia.numeric.Bytesd

Type: JavaClass- @
Import: from herschel.ia.numeric import Byte5d

Category  |Arrays and datasets

Description

A rectangular numeric byte array of rank 5.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Bytesd
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1.51. CachedPool

Full Name: |herschel.ia.pal.pool.cache.CachedPool

Type: JavaClass- @
Import: from herschel.ia.pal .pool.cache import CachedPool

Category |Dataaccess

Description

Implementation of a PAL ProductPool that adds caching functionality to a remote ProductPool.

Example

Example 1: Creating a ProductStor age, allowing cached accessto the HSA and saving to lo-
cal disk.

cachedHsa=CachedPool ( hsa )
| ocal =Local St oreFactory. get Store("l ocal ")
st or e=Pr oduct St orage([ | ocal, cachedHsa])

API Summary

Constructors
CachedPool (Product Pool renote)
Creates an instance of a CachedPool that is wrapped around another
CachedPool (ProductPool renote, ProductPool del egated)
Creates an instance of a CachedPool that is wrapped around another

API Details

Constructors

CachedPool (Product Pool renote)
Creates an instance of a CachedPool that is wrapped around another

supplied ProductPool .
Argument
Product Pool renote [|I NPUT, MANDATORY, default=The Product Pool]
this CachedPool should cache.
Return
CachedPool

An instance of the CachedPool.

CachedPool (ProductPool renote, ProductPool del egated)

Creates an instance of a CachedPool that is wrapped around another

supplied ProductPool .
Arguments
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CachedPool (ProductPool renote, ProductPool del egated)

Product Pool renmpte [INPUT, MANDATCRY, default=The Product Pool
thi s CachedPool ]

should cache.

Product Pool del egated [I NPUT, MANDATORY, default=The Product Pool
used to store ]

the locally cached products.
Return
CachedPool

An instance of the CachedPool.

See also

» Developers Manual: herschel.ia.pal.pool.cache.CachedPool
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1.52. calc_errcov

Full Name: |herschel.ia.toolbox.pointing.calc_errcov
Type: Jython Task - @&
Import: from herschel.ia.toolbox.pointing import calc_errcov

Category | Toolboxes/Pointing

Description

Calculates the (rotation angle) error covariance matrix.

Example

Example 1. from herschel.share.fltdyn.math import Quaternion

numstars = 5

num bad =1

i d_bad = I nt1d(2)
stars_id = Int1d(18)
stars_brf = Doubl e2d( 18, 3)
nmeaserr = 1.0e-5

i d_bad[0] = 345

for star in range(numstars):
stars_id[star] = ..
stars_brf[star,:] =. ..
quat _align = Quaternion(0, 0, 0, 1)
(errcov_aca, status) = calc_errcov(numstars, numbad, id_bad, stars_id,
stars_brf, \
nmeaserr, quat_align)

APl Summary

Jython Syntax

(errcov_aca, status) = calc_errcov(numstars, numbad, id_bad,
stars_id, stars_brf, \

measerr, quat_align)

Properties

Intld numstars [INPUT, MANDATORY, default=NO default val ue]
Int1d num bad [INPUT, MANDATORY, default=NO default val ue]
Intld id _bad [INPUT, MANDATORY, default=NO default val ue]

Intld stars_id [INPUT, MANDATORY, defaul t=NO default val ue]
Doubl e2d stars_brf [INPUT, MANDATCORY, default=NO default val ue]
Doubl e nmeaserr [ NPUT, MANDATORY, defaul t=NO default val ue]

Quat erni on quat _align [INPUT, MANDATORY, default=NO default val -
ue]

Doubl e2d errcov_aca [ OQUTPUT, MANDATORY, default=NO default val -
ue ]

Intld status [OUTPUT, MANDATORY, default=NO default value ]
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API details

Properties

Int1ld numstars [INPUT, MANDATORY, default=NO default val ue]
No. of stars, n, with which to determine attitude

I nt 1d num bad [| NPUT, MANDATOCRY, default=NO default val ue]
Number of bad stars, n_b, which were eliminated from the estimation

Intld id_bad [INPUT, MANDATCRY, default=NO default val ue]
IDs of bad stars eliminated from the estimation

Intld stars_id [I NPUT, MANDATORY, defaul t=NO default val ue]
IDsin star catalogue

Doubl e2d stars_brf [INPUT, MANDATCRY, default=NO default val ue]
Measured star vectors (BRF)

Doubl e nmeaserr [INPUT, MANDATORY, default=NO default val ue]
Measurement error (1 sigma, rad.)

Quat erni on quat _align [1NPUT, MANDATORY, default=NO default val -
ue]

Star tracker alignment quaternion

Doubl e2d errcov_aca [ OQUTPUT, MANDATORY, default=NO default val -
ue |

(Rotation angle) error covariance matrix (ACA-frame)

Intld status [ OUTPUT, MANDATORY, default=NO default val ue ]
Return status (0 = success, 1 = error)

History
* 2014-06-04 - CAS: Initial version
e 2014-06- 06 - CAS: Import some much-needed modules.

» 2015-07-29 - CAS: HCSS-20528 The previous versions failed to take into account that certain
stars had been deemed bad and consequently were not used in the estimation.
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1.53. calcAttitude

Full Name: |herschel.ia.toolbox.pointing.Cal cAttitudeTask
Alias: calcAttitude

Type: Jython Task - @&
Import: from herschel.ia.toolbox.pointing import Cal cAttitudeTask

Category | Toolboxes/Paointing

Description
Creates anew pointing product with reconstructed filterQuat.
Creates a new pointing product in which the filtered attitude quaternion, filterQuat, is replaced by

the attitude quaternion computed by means of the gyro-based attitude reconstruction method. See
HERSCHEL -HSC-TN-2069 for details.

Example

Example 1. obs = getObservation(1342246172, useHsa=True)

obs. auxi |l i ary. poi nting
cal cAttitude(ol dpp, acnsProduct, tcHistoryProduct)
newpp

ol dpp

newpp
obs. auxi |l i ary. poi nting

APl Summary

Jython Syntax
newpp = cal cAttitude(ol dpp)

Properties

Poi nti ngProduct ol dpp [I NPUT, MANDATORY, default=NO default val -
ue]

Doubl e prob_thresh [INPUT, OPTIONAL, default=1.0e-4]

Int star_set [INPUT, OPTIONAL, default=0]

Doubl e ref_thresh [INPUT, OPTIONAL, default=100.0]
Doubl e wind | en [INPUT, OPTIONAL, default=400.0]
Double rot _limt [INPUT, OPTIONAL, default=0.5]
Doubl e toff_star [INPUT, OPTIONAL, default=0.189]

Poi nti ngProduct newpp [ OUTPUT, MANDATORY, default=NO default val -
ue]

API details

Properties

Poi nti ngProduct ol dpp [ NPUT, MANDATORY, defaul t=NO default val -
uej

Original pointing product from the observation context
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Doubl e prob_thresh [I NPUT, OPTI ONAL, default=1.0e-4]
Probability threshold used for deciding when fitting performed by calcStrAttitude is bad.

Int star_set [INPUT, OPTIONAL, default=0]
Starsto beused (0 = All, 1 = First nine, 2 = Last nine)

Doubl e ref _thresh [INPUT, OPTI ONAL, defaul t=100. 0]

The reference attitude is updated whenever it is found to differ by more than ref _thresh (arc-
secs.) from the star tracker attitude measurement immediately prior to the current time.

Doubl e wi nd_len [INPUT, OPTIONAL, default=400. 0]

Nominal length of the time interval (moving window) containing the measurements used in the
linear regressions performed by calcGyroAttitude.

Double rot_limt [INPUT, OPTIONAL, default=0.5]

All attitude measurements differing by more than rot_limit (deg.) from the reference attitude
are excluded from the fitting.

Doubl e toff_star [INPUT, OPTI ONAL, default=0.189]

Time offset to be added to the OBTs of the star tracker attitude measurements before combining
them with the gyro (angular) measurements ().

Poi nti ngProduct newpp [ OUTPUT, MANDATORY, default=NO default val -
uej

New pointing product containing the gyro-based reconstructed attitude

History
* 2013-07-27 - BV:Initia version.
* 2013-08- 13 - BV: Update ppVersionto 3.1 (v3 of STR distortions for late mission)
* 2013-09- 26 - BV: HCSS-18567 Review disabled jexamples

 2014-03-05 - BV: HCSS-18860 calcStrAttitude crashes when the 1 Hz and the 4 Hz data do
not match

* 2014-03- 05 - BV: HCSS-187331 Task compliancy
* 2014-06- 10 - CAS: Updated to take into account changes to gyroAttitude and did some

* 2014-06-10

CAS: Tidying-up to (hopefully) improve readability.

* 2014-06- 23 - CAS: HCSS-19387 Added the various optional input parameters for calcStrAt-
titude and calcGyroAttitude to the calling interface.

e 2014-06-30 - CAS: HCSS-18749 Followed instructions in HCSS-18749 to make task com-
pliant.

* 2014-10- 03 - CAS: HCSS-19570 Updated to reflect recent changes to calcGyroAttitude.
e 2014-10-07 - CAS: HCSS 19454 Default value of toff star updated.

e 2014-10-31 - CAS: HCSS-19121 To facilitate testing, the ability to exclude measurements
from one of the four gyros has been added.
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2014-11-18 - CAS: HCSS-19703 Input parameter prob_thresh now also passed to calcGy-
roAttitude.

2014-11-21 - CAS: HCSS-19386 Created new columns and populated with the probabilities
and uncertainties.

2014-11-21 - CAS: HCSS-19386 Also handled the error cases associated with HCSS-19234
and HCSS-19721.

2015-07-13 - CAS: HCSS-19398 New input parameter passed to calcStrAttitude, which allows
the selection of which set of star vector measurementsis to be used.

2015-08-14 - CAS: HCSS-19267 Three new input parameters passed to cal cStrAttitude.
2015- 08-26 - CAS: HCSS-20333 Skip over the history dataset.

2015-10- 05 - CAS: HCSS-20719 Code added to handle star tracker switchovers (where there
are periods when STR-B was operational).

2016-20-09 - JPC. HCSS-21384 Consolidate CalcAttitudeTask to make use of equivalent
functionality in auxprocessors
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1.54. calcGyroAttitude

Full Name: |herschel.ia.toolbox.pointing.calcGyroAttitude

Type: Jython Task - @&

Import: from herschel.ia.toolbox.pointing import calcGyroAttitude
Category | Toolboxes/Pointing

Description
Constructs a table containing the reconstructed ACA-frame attitude.

See HERSCHEL -HSC-TN-2069 for further details.

Example

Example 1: obs = getObservation(1342246172, useHsa=True)

acnsProduct

t cHi st oryProduct
ol dpp
strAttitude
gyroAttitude

obs. auxiliary. acns

obs. auxiliary.tel eConmHi story

obs. auxiliary. poi nting

cal cStrAttitude(ol dpp, acnsProduct, tcHistoryProduct)
cal cGyroAttitude(ol dpp, acnsProduct, strAttitude)

API Summary

Jython Syntax
gyroAttitude = cal cGyroAttitude(ol dpp, acnsProduct, strAttitude)

Properties
Poi nti ngProduct ol dpp [I NPUT, MANDATORY, default=NO default val -
ue]

AcnsTel enet ryProduct acnsProduct [ NPUT, MANDATORY, default=NO
default val ue ]

Tabl eDat aset strAttitude [INPUT, MANDATORY, default=NO default
val ue]
Doubl e ref _thresh [INPUT, OPTIONAL, default=100.0]

Doubl e wind len [INPUT, OPTIONAL, default=400.0]
Double rot _limt [INPUT, OPTIONAL, default=0.5]
Doubl e toff_star [INPUT, OPTIONAL, default=0.189]
Doubl e prob_thresh [INPUT, OPTI ONAL, default=1.0e-4]
Int excl_gyro [INPUT, OPTIONAL, default=0]

Int debug [INPUT, OPTIONAL, default=0]

Tabl eDat aset gyroAttitude [ QUTPUT, MANDATORY, default=NO default
val ue]

122


http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html

DP Commands Build 15.0.3262

API details

Properties

Poi nti ngProduct ol dpp [ NPUT, MANDATORY, default=NO default val -
uej

Original pointing product from the observation context

AcnsTel enetryProduct acnsProduct [ NPUT, MANDATORY, defaul t =NO
default val ue ]

ACMS telemetry product from the observation context

Tabl eDat aset strAttitude [I NPUT, MANDATORY, defaul t=NO defaul t
val ue]

Table containing corrected attitude measurements (from star tracker) See HERSCHEL -HSC-
TN-2069 for details.

Doubl e ref _thresh [I NPUT, OPTI ONAL, defaul t =100. 0]

The reference attitude is updated whenever it is found to differ by more than ref _thresh (arc-
secs.) from the star tracker attitude measurement immediately prior to the current time.

Doubl e wi nd_l en [INPUT, OPTI ONAL, defaul t=400. 0]

Nominal length of the timeinterval (moving window) containing the measurements used in the
linear regression (S).

Double rot limt [INPUT, OPTIONAL, default=0.5]

All attitude measurements differing by more than rot_limit (deg.) from the reference attitude
are excluded from the fitting.

Doubl e toff_star [INPUT, OPTI ONAL, default=0.189]

Time offset to be added to the OBTs of the star tracker attitude measurements before combining
them with the gyro (angular) measurements ().

Doubl e prob_thresh [I NPUT, OPTI ONAL, defaul t=1.0e-4]
Probahility threshold used for deciding when star tracker attitude is bad

Int excl _gyro [INPUT, OPTIONAL, default=0]

Number of the gyro from which measurements should be excluded. If set equal to zero, or any
integer other than {1,2,3,4}, then measurements from all four gyros are used.

I nt debug [INPUT, OPTI ONAL, defaul t=0]
Set equal to 1 for additional output (in gyroAttitude)

Tabl eDat aset gyroAttitude [ QUTPUT, MANDATORY, default=NO defaul t
val ue]

Table containing reconstructed ACA-frame attitude. See HERSCHEL -HSC-TN-2069 for de-
tails.

History

e 2013-07-23 - BV: Initia version.
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2013-07- 30 - BV: Relax condition on window width for biasfit in sews.

2013- 08- 23 - BV:HCSS-18486 Takethereferencex,y,z out of theslew. Usethe samereference
X,y,Z for calculation back to ra,dec,roll.

2013-08-26 - BV: HCSS-18486 Use SLERP for STR attitude interpolation
2013-08-27 - BV:HCSS-18371 Correction for STR time stampsincorporated in cal StrAttitude.

2013-08-27

BV: Implementation of HCSS-18486 and HCSS-18371 was not compl ete.

2013- 08- 28 - BV: HCSS-18371 With str time offset, selection of start and end should be based
on pointing product and available STR telemetry

2013-09-26 - BV: HCSS-18567 Review disabled jexamples
2014-06-09 - CAS: HCSS***** Code replaced by aversion developed by C.A. Stephenson.
2014-06- 10 - CAS: Imported herschel.share.unit.

2014-06-10 - CAS: HCSS-18779 In association with this ticket, | have now added a column
to gyroAttitude containing the maximum angular rotation from the reference attitude and allowed
the User to select the length of the interval used to estimate the parameters. A 'dynamic reference
attitude' had already been implemented on 09-Jun-2014.

2014- 06- 13 - CAS: HCSS-19373 Removed some unnecessary computations in order to speed
up the processing (especially for long observations).

2014-06-17 - CAS: HCSS-19380 Added two optional input parameters, which allow the User
to adjust both the relative timing between the gyro measurements and the star tracker attitude mea-
surements and the absol ute times of the reconstructed attitudes.

2014- 06- 18 - CAS: HCSS-18777 A fairly major re-write of the codein order to create the joint
measurements (used in the linear regression) by interpolating the gyro (angular) measurements to
the times of the star tracker attitude measurements. (Also modified the input parameter defining the
length of the moving window.)

2014-06-18 - CAS: HCSS-18840 Correctly weighted the measurements using the variances
computed in calcStrAttitude. Used the incomplete gamma function to interpret the values of the
minimized cost functions as the probability that the 'fit is good'.

2014-06-19 - CAS: HCSS-19369 Exclude all attitude measurements differing by more than a
rot_limit (optional parameter) from thefitting. Thisisto ensure that the small-angle approximation
remains valid.

2014-06-19 - CAS: HCSS-19291 Output the (one-sigma) uncertainties in the reconstructed
attitude about each of the ACA-frame axes. (The column showing the maximum angular rotation
from the reference attitude is now only output if debug = 1.)

2014-06-23 - CAS: Added some logic to handle the cases where there are only one or two
measurements available (for the parameter estimation).

2014- 10-02 - CAS: HCSS-19566 Simplified specification of time offsets, replacing toff_gyro
and toff_recon by toff_star.

2014- 10- 03 - CAS: HCSS-19570 Whilst fixing HCSS-19570, | have taken the opportunity of
updating the default value of toff _star in the header.

2014-10-07 - CAS: HCSS-19454 Modified the default value of toff _star to take into account
both the optimal value of toff_gyro (0.061), as calculated by D. Lutz (6/10/14), and the modification
to calcStrAttitude associated with HCSS-19454.
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2014-10- 08 - CAS: HCSS-19579 The estimated drift rates and their associated uncertainties
are now output whenever debug = 1.

2014-10-31 - CAS: HCSS-19121 To facilitate testing, the ability to exclude measurements
from one of the four gyros has been added.

2014-11- 18 - CAS: HCSS-19703 The new input parameter prob_thresh is now used to exclude
bad quality measurements (in particular the identity quaternions corresponding to when it was not
possible to estimate the star tracker attitude) from the fitting. They are also never used to update
the reference attitude, but may still be used for the initial reference attitude (in this case awarning
isissued).

2014-11- 26 - CAS: HCSS-19839 Only overwrite the reconstructed attitude with the identity
quaternion when we have been unable to estimate it. In such cases also set the standard deviations
equal to zero.

2015-04-01 - CAS: HCSS-19775 If the initial star tracker attitude measurement is of bad
quality (which may indicate that there is no measurement), then the reference attitude is initialized
totheinitial on-board attitude estimate.

125



DP Commands Build 15.0.3262

1.55. calcStrAttitude

Full Name: |herschel.ia.toolbox.pointing.calcStrAttitude
Type: Jython Task - @&
Import: from herschel.ia.toolbox.pointing import calcStrAttitude

Category | Toolboxes/Painting

Description

Constructsatable containing the corrected attitude measurements made by the (operational) star track-
er.

See HERSCHEL -HSC-TN-2069 for further details.

Example

Example 1. obs = getObservation(1342246172, useHsa=True)

acnsProduct
t cHi st or yProduct

ol dpp
strAttitude

obs. auxiliary. acns

obs. auxiliary.tel eComHi story

obs. auxi |l i ary. poi nting

calcStrAttitude(ol dpp, acnsProduct, tcH storyProduct)

APl Summary

Jython Syntax

strAttitude = calcStrAttitude(ol dpp, acnmsProduct, tcHi storyProd-
uct)

Properties

Poi nti ngProduct ol dpp [INPUT, MANDATCRY, default=NO default val-
ue]

AcnsTel enet ryProduct acnsProduct [ NPUT, MANDATORY, defaul t=NO
def aul t val ue ]

Tel eCommandHi st Product tcHi storyProduct [INPUT, NMANDATORY, de-
faul t =NO default val ue ]

Doubl e prob_thresh [INPUT, OPTIONAL, default=1.0e-4]
Doubl e prob_fac [INPUT, OPTIONAL, default=100.0]

Int star_set [INPUT, OPTIONAL, default=0]

Int back_prop [INPUT, OPTIONAL, default=2]

Doubl e nmeaserr _init [INPUT, OPTIONAL, default=3.0]
Doubl e al pha [I NPUT, OPTIONAL, default=0.1]

Int debug [INPUT, OPTIONAL, default=0]

Tabl eDat aset strAttitude [ OQUTPUT, MANDATORY, default=NO default
val ue]
Int status [OUTPUT, MANDATORY, default=NO default val ue]
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API details

Properties

Poi nti ngProduct ol dpp [ NPUT, MANDATORY, default=NO default val -
uej

Original pointing product from the observation context

AcnsTel enet ryProduct acnsProduct [ NPUT, MANDATORY, defaul t =NO
default val ue ]

ACMS telemetry product from the observation context

Tel eConmandHi st Product tcHi storyProduct [|NPUT, MANDATCRY, de-
faul t =NO default val ue ]

TC history product from the observation context

Doubl e prob_thresh [I NPUT, OPTI ONAL, default=1.0e-4]
Probability threshold used for deciding when fit is bad

Doubl e prob_fac [INPUT, OPTI ONAL, defaul t=100. 0]

A star is considered bad iff the p-value with the star excluded is more than prob_fac times
greater than the p-value with it present

Int star_set [INPUT, OPTIONAL, default=0]
Starsto be used (0 = All, 1 = First nine, 2 = Last nine)

I nt back_prop [INPUT, OPTIONAL, default=2]

Stars to be back-propagated (rotated back) prior to amendment of distortion correction (0 =
None, 1 = First nine, 2 = Last nine)

Doubl e nmeaserr _init [INPUT, OPTIONAL, default=3.0]
Initial estimate of star vector measurement error (1-sigma, arcsec.)

Doubl e al pha [ NPUT, OPTI ONAL, default=0.1]
Smoothing factor for low-pass filtering of estimated measurement error

I nt debug [I NPUT, OPTI ONAL, defaul t=0]
Set equal to 1 for additional output (in strAttitude)

Tabl eDat aset strAttitude [ OQUTPUT, MANDATORY, default=NO default
val ue]

Table containing corrected attitude measurements (from star tracker) See HERSCHEL -HSC-
TN-2069 for details.

Int status [ OUTPUT, MANDATORY, default=NO default val ue]

Return status (0 = Success, 1 = ACMStelemetry product does not exist, 2 = TC history product
does not exist, 3 = No/empty STR-specific diagnostics telemetry dataset, 4 = No/empty main
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Int status [ OUTPUT, MANDATORY, default=NO default val ue]

ACMS dataset, 5 = No STR-specific diagnostics telemetry during time interval spanned by old
pointing product)

History

2013- 04-09 - BV: Initia version
2013-04- 10 - BV: Added importsfor hipe integration

2013-06-10 - BV: Correct reference focal length / subtract color correction / swap indexes
distortion map

2013-07-18 - BV: HCSS-18355 Change name of STR diagnostic dataset

2013-07-18 - BV: HCSS-18365 Smoothing of residual distortion corrections may fail
2013-07-18 - BV: HCSS-18388 Improvements in documentation

2013-07-29 - BV: HCSS-18425 Velocity vector projection is not correct

2013-07-29 - BV: HCSS-18039 Robustness against inconsistent 1Hz and 4Hz data
2013-07-31 - BV: HCSS-18431 Alerts about key input data that are missing
2013-08-01 - BV: Include herschel import explicitly

2013-08-02 - BV: HCSS-18433 Incorrect rotation of spacecraft velocity vector
2013-08-02 - BV: HCSS-18364 Indicesin distortion map were swapped

2013-08-05 - BV: HCSS-18364 used FIX instead of ROUND to find index in distortion map
2013-08-08 - BV: HCSS-18348 Read apha-C from ACMS product if available
2013-08-27 - BV: HCSS-18371 Attitudes of calcStrAttitude have incorrect time stamps
2013-08-27 - BV: HCSS-18480 Test for valid STR 1D <3600 instead of <4000
2013-08-27 - BV: HCSS-18371 Time offset also applied for selection of packets to be used
2013-09-26 - BV: HCSS-18431 Check that at least two star vectors are found

2013-09-26 - BV: HCSS-18365 Re-implementation using residual distortion values within
circle of 2392 subpixels radius only.

2013-09-26 - BV: HCSS-18388 Improve documentation + add units to output product
2013-09-26 - BV: HCSS-18567 Review disabled jexamples

2013-09- 27 - BV: HCSS-18388 Corrected typo (time offset deleted) introduced with previous
fix

2013-10-08 - BV: HCSS-18388 re-implementation: inaccurate self-documentation: correct
comment

2013-10-08 - BV: HCSS-18431 re-implementation: if less than 2 stars used: no g-method and
correct message

2013-10-08 - BV: HCSS-18566 Add aquality indicator to calcStrAttitude. Add an iteration to
omit tracking stars that result in alarge TASTE (cfr Shuster 2006)
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2014-06-06 - CAS: HCSS***** Code replaced by aversion developed by C.A. Stephenson.
Much of the processing has been farmed-out to the functionsest_attitude, gMethod and calc_errcov.
There have also been some significant changes made to the contents of the output table strAttitude.

2014- 06- 10 - CAS: The setting of acmsScm1hzRecordTime for the case where the '1Hz and
4HZ diagnostic ACMS do not match' had somehow got lost.

2014-06-20 - CAS: HCSS-18566 Column(s) giving the probability that the fit is good', i.e.
that a value of TASTE as large as the value returned could have occurred by chance, have been
added. A probability threshold is now used to decide when the fit is bad.

2014-06-23 - CAS: Corrected the description of the nominal value of the input parameter
prob_thresh.

2014- 10-07 - CAS: HCSS-19454 Modified array indexing in order to bring the case where the
"1Hz and 4Hz diagnostic ACMS match” in line with the case where the "1Hz and 4Hz diagnostic
ACMS do not match".

2014-10- 28 - CAS: HCSS-18371 Removed on-board filtered attitudes from the output table.

2014-10-28 - CAS: HCSS-19589 The OBT is now taken from the STR-specific diagnostics
dataset (always [when available]). It is noted that the timestamps of the on-board star tracker atti-
tudes may sometimes be out by 0.5 sec (or so). Given that they are only used in connection with the
aberration correction, thisis not considered to be of any great importance.

2014-11-13 - BV: HCSS-19234 In absense of STR-diagnostic telemetry, calcStrAttitude
should fail.

2014-11-17 - CAS: HCSS-19703 Write 'default’ values, e.g. identity quaternions, to the output
table whenever we are unable to estimate the attitude (which normally means when there are too
few stars in the field-of-view). Transform the spacecraft velocity vector into the BRF only when
the on-board s'w has been able to determine the star tracker attitude. (For this| simply check that
between 2 and 18 stars were detected on-board.)

2014-11-17 - CAS: HCSS-19756 Star measurements are discarded, and therefore no attempt
is made to obtain the residual distortion correction, whenever the centroid is found to lie outside of
the central (operational) disc of the field-of-view.

2014-11-20 - CAS: HCSS-19234 A statusis now returned from this function to indicate HC-
SS-19721 and HCSS-19782 possible errors.

2015-02-03 - CAS: HCSS19968 A quick fix added to avoid attempting to use an invalid
(all components zero) quaternion to transform the spacecraft velocity vector into BRF. It would
be nicer to use the appropriate parameter from telemetry, but these parameters are not sufficiently
well understood.

2015-02-12 - CAS: HCSS-20061 Made sure that the list of IDs passed to function est_attitude
iscorrect (i.e. that it does not contain any of the IDsin the 'bad star' list).

2015-07-13 - CAS: HCSS-19398 Extended to alow the use of the additional star vector.
HCSS-20392 measurementswhich are sometimes available when interlacing mode was active. Also
extended to allow either of the two sets of measurements (i.e. those in positions 1--9 or those in
positions 10--18) to be back-propagated (whenever interlacing mode was active) prior to amending
the distortion correction. This latter flexibility was added as it was at the time not known which of
these two sets of measurements came from the previous ACMS cycle. We now know it to be the
second set. Star IDs now read as Double and later converted to Integer to avoid problem described
in HCSS-20392.

2015-07-29 - CAS: HCSS-20528 The caling interface to function calc_errcov has changed as
this function now takes into account the fact that there may be bad stars.
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2015-08-12 - CAS: HCSS-19267 The star vector measurement error is now estimated 'on the
fly' and a new method of detecting bad stars (now up to five) has been introduced.

2015- 08-24 - CAS: HCSS-20490 In the case of repeated measurements of the same star, only
the first will be used. Thiswill be the (first) measurement from the current ACMS cycle.

2015-09-10 - CAS: HCSS-20647 If we are unable to estimate the star tracker attitude, then
set the number of stars used equal to zero.

2015-09-10 - CAS: HCSS-20650 A line of code has been added to transform the rotation
quaternion associated with the back-propagation of star vectors from the ACA-frame to the Bore-
sight Reference Frame.

2015-09-29 - CAS: HCSS-20719 Code added to handle SVV resets (where there are periods
when the on-board spacecraft velocity vector differed from the correct one).
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1.56. CauchyErrorDistribution

Full Name: |herschel.ia.numeric.toolbox.fit.sample.CauchyErrorDistribution

Type: JavaClass- @
Import: from herschel.ia.numeric.tool box.fit.sample import CauchyErrorDistribution
Category | Mathematics/Fitting

Description
CauchyErrorDistribution aka Lorentz distribution.
Cauchy distr : f(x) =s/ (Tt* (£ +x%))
where x = residual and s= scale

For a simple way to choose the distribution in the NestedSampler use NestedSampl er.setCauchyDis-
tribution().

See also

» Developers Manual: herschel .ia.numeric.toolbox.fit.sample.CauchyErrorDistribution
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1.57. CEIL

Full Name: |herschel.ia.numeric.toolbox.basic.Ceiling

Alias: CEIL
Type: Java Class- @
Import: from herschel.ia.numeric.toolbox.basic import Ceiling

Category | Mathematics/Nearest integer

Description

Returns the largest integer greater than or equal to the input.

If the input is an array, the output is an array of the same type and size, with the computed values
instead of the original elements.

Example

Example 1: Applying CEIL to a Float1ld

x = Float1d([0.1, 0.5, 0.9])
print CEIL(x) # [1.0,1.0,1.0]

API Summary

Jython Syntax
& t;y&gt; = CEIL(& t;x&gt;)

Properties
Nunber or array x [INPUT, MANDATORY, default=no default val ue]
Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Nunber or array x [|INPUT, MANDATORY, default=no default val ue]
The value or values of which to compute the ceiling. Complex numbers are not allowed.

Nunmber or array y [OUTPUT, MANDATORY, default=no default val ue]

The ceiling value or values.

See also

* FLOOR
* ROUND

» Developers Manual: herschel.ia.numeric.toolbox.basic.Ceiling
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1.58. ChebyshevPolynomialModel

Full Name: |herschel.ia.numeric.toolbox.fit.ChebyshevPolynomialModel

Type: JavaClass- @

Import: from herschel.ia.numeric.toolbox.fit import ChebyshevPolynomialModel

Category | Mathematics/Fitting

Description

Chebyshev polynomial model of arbitrary degree.

f(xp) = 2 pk* Tk(X)

where the sum is over k running from O to degree (inclusive).

The T(x) are Chebyshev polynomials of the first kind which are defined recursively as:

To(x) =1

T1(X) =x

Th(X) =2 X Tha(X) - Tho(X) for n>=2

These polynomials are orthogonal, only when x isin [-1,+1].
Itisalinear model.

See example

Example

Example 1. ChebyshevPolynomialM odel

poly = ChebyshevPol ynomi al Model ( 3 ) # 3rd degree pol ynom al
print poly.getNumber O Par anmet er s() # 4
See also

» Developers Manual: herschel.ia.numeric.toolbox.fit. ChebyshevPolynomialM odel
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1.59. ChiSquared

Full Name: |herschel.ia.numeric.toolbox.stat.Chi Squared

Alias: ChiSquared
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.stat import ChiSquared

Category | Mathematics/Statistics

Description

ChiSgquared computes the chi~2 and significance of the null hypothesis that an

observed set of frequencies, X, is drawn from the same distribution as an expected set of frequencies,
Y. A high chi”2 indicates that it is unlikely. The significance of the result is also computed, where a
small value suggests that the two distributions are quite different. The code used to determine these

valuesisinspired by section 14.3 in Numerical Recipes.

Example

Example 1. ChiSquared

nF=Doubl eld([ 10, 12, 19, 20])
eF=Doubl e1d([ 11, 11, 20, 20])

par ans=Chi Squar ed( nF, eF, 1)

chi 2=par ans. get Chi Squar ed()

si g=par ans. get Si gni f cance()

df =par anms. get Degr eesOf Fr eedont()
print chi2 # 0.2318181818181818
print sig # 0.9722963136322458
print df # 3

par ans=Chi Squar ed( nF, eF) #the nunber of constrains default to 1
chi 2=par ans. get Chi Squar ed()

si g=par ans. get Si gni f cance()

df =par anms. get Degr eesOf Fr eedon()

API Summary

Jython Syntax

parans = Chi Squar ed(Xx, Yy, nc)

Properties

Nuneri cldData x [|NPUT, MANDATORY, default=no default val ue]

NunericldData y [I NPUT, MANDATORY, default=no default val ue]

I nteger nc [I NPUT, MANDATORY, default=default val ue=1]

API details

Properties

NunericldData x [| NPUT, MANDATORY, default=no default val ue]

measured frequency, one dimensional numeric array
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NurnericldData y [| NPUT, MANDATORY, default=no default val ue]
expected frequency, one dimensional numeric array

I nteger nc [ NPUT, MANDATCRY, default=default val ue=1]
number of constraints

See also

» Developers Manual: herschel .ia.numeric.toolbox.stat. Chi Squared
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1.60. CholeskyDecomposition

Full Name: |herschel.ia.numeric.toolbox.matrix.CholeskyDecomposition

Alias: CholeskyDecomposition
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.matrix import CholeskyDecomposition

Category  |Mathematics/Matrices

Description

CholeskyDecomposition implements the Cholesky method for decomposing a matrix.

Example

Example 1:

HREHY Chol eskyDeconposi ti on HREHY
RHHBHHBHHBHH BB B R R H B H R
#
### H PE ###
A=Doubl e2d (\
[\
[3944. 2141901709658, -39.83013886638742, 24.856149542676924,
-49.90362121047403] , \
[-39.83013886638742, 3958. 7850982903415, 39.244285251565444,
37.29778768650653] , \
[ 24.856149542676924, 39.244285251565444, 3952.2910884701473,
-1.216735893731549] , \
[-49.90362121047403, 37.29778768650653, -1.216735893731549
3950. 7089115298527] , \
1)
B = Doubl e2d (\
[\
[1184.8157857233916] , \
[-360.85066234104187] , \
[-426.7929837904702] , \
[-179.95015720518913] , \
1)
Chol eskyD = Chol eskyDeconposi ti on(A)
sol ution = B. appl y(Chol eskyD)
print solution

[

[0.29968672246274] ,

[-0.08666981085100102],

[-0.10902299389485229] ,

[-0.04097866183941969]

]

i sSpd = Chol eskyD. i sSpd

print isSpd

1

triangul ar Fact or = Chol eskyD.

print triangul arFact or

[

[ 62.8029791504429, 0.0, 0.0, 0.0],
[-0.6342077940438997, 62. 91568070651636, 0. 0, 0. 0] ,
[0.39577978431778954, 0. 6277495758130477, 62. 86286962351098, 0. 0],
[-0.7946059547737568, 0. 5848119575853922, - 0. 020192561781548726, 62. 84691798442629]

]
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APl Summary

Jython Syntax

A=Doubl e2d()
B=Doubl e2d()
r es=B. appl y( Chol eskyDeconposition(A))

Chol eskyD = Chol eskyDeconposi ti on(A)
sol uti on = B. appl y(Chol eskyD)

i sSpd = Chol eskyD. i sSpd

triangul ar Fact or = Chol eskyD. |

Property

Doubl e2d A [1 NPUT, MANDATORY, default=no default val ue]

APl details
Property

Doubl e2d A [ NPUT, MANDATCRY, default=no default val ue]

Input must be a Double2d or Float2d array.

See also

» Developers Manual: herschel .ia.numeric.tool box.matrix.CholeskyDecomposition

137



DP Commands Build 15.0.3262

1.61. circleHistogram

Full Name: |herschel.ia.toolbox.image.CircleHistogramTask

Alias: circleHistogram

Type: JavaTask - @

Import: from herschel.ia.toolbox.image import CircleHistogramTask
Category |Images/Analysis

Description
Thisis atask to make a histogram of aregion of interest on an image which is bounded by acircle.

Thisis atask to make a histogram of aregion of interest on an image which is bounded by acircle.
Y ou must specify the number of binsfor the histogram. By default the cut levels of the image will be
used to construct the histogram, but it is also possible for you to specify the low and high cut level
for the histogram. To define the position of the circle, you must specify the pixel or sky coordinates
of the center of the circle and its radius.

Example

Example 1. Thisisan example of how you can usethe circleHistogram :

hi st ogram = ci rcl eH stogran(i mage = nyl mage, bins = 200, |owCut = 100.0,
hi ghCut = 150. 0,
centerX = 100.0, centerY = 230.0, radi usArcsec =
50. 0)
hi st ogram = ci rcl eH stogran(i mage = nyl mage, bins = 200, |owCut = 100.0,
hi ghCut = 150. 0,
centerRa = "05:46:45.9", centerDec = "-51:07:57.0",
radi usPi xel s = 50.0)

APl Summary

Properties

| mage i mage [ NPUT, MANDATORY, default =None]

Doubl e | owCut [INPUT, OPTIONAL, default=NaN|

Doubl e hi ghCut [INPUT, OPTIONAL, default=NaN|

Integer bins [INPUT, OPTIONAL, default=2000]

Doubl e center X [I NPUT, OPTI ONAL, default=NaN|

Doubl e centerY [INPUT, OPTIONAL, default=NaN|

String centerRa [INPUT, OPTIONAL, default=&quot; centerRa&quot; ]
String centerDec [INPUT, OPTIONAL, default=&quot;centerDec&quot; ]
Doubl e radi usPi xel s [I NPUT, OPTI ONAL, defaul t =NaN|

Doubl e radi usArcsec [INPUT, OPTIONAL, default=NaN|

String centerRA [I NPUT, OPTIONAL, default=&quot; center RA&quot ;]

Circl eHi st ogranProduct hi stogram [ OQUTPUT, MANDATORY, de-
f aul t =None]
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API details

Properties

| mage i mage [ NPUT, MANDATORY, defaul t =None]
Thisistheinput image.

Doubl e | owCut [I NPUT, OPTI ONAL, defaul t=NaN|

Thisisthelow cut level you want to use for the histogram. If thisis not specified, the image cut
levelswill be used.

Doubl e hi ghCut [INPUT, OPTI ONAL, defaul t =NaN]|

Thisisthe high cut level you want to use for the histogram. If thisis not specified, the image
cut levelswill be used.

I nteger bins [INPUT, OPTIONAL, default=2000]
Thisisthe number of binsin the histogram.

Doubl e center X [ I NPUT, OPTI ONAL, defaul t =NaN]
The x-pixel-coordinate of the center of the circle.

Doubl e centerY [I NPUT, OPTI ONAL, defaul t =NaN]
The y-pixel-coordinate of the center of the circle.

String centerRa [|I NPUT, OPTI ONAL, defaul t =&quot ; cent er Ra&quot ; ]

Thisisthe right ascension of the center of the circle. Using this only makes sense if the input
image has avalid Wcs attached to it. The input format for the right ascension is "hh mm ss.s",
"hh:mm:ss.s* or "hh.hhh".

String centerDec [|INPUT, OPTIONAL, default=&quot;centerDec&quot; ]

Thisisthe declination of the center of the circle. Using this only makes sense if the input im-
age has avalid Wcs attached to it. The input format for the declination is "[+/-]dd mm ss.s",
"[+/-]dd:mm:ss.s" or "[+/-]dd.ddd".

Doubl e radi usPi xel s [I NPUT, OPTI ONAL, defaul t =NaN]
Thisistheradius of the circlein pixels.

Doubl e radi usArcsec [ NPUT, OPTI ONAL, defaul t =NaN]
Thisistheradius of the circlein arcsec.

String centerRA [I NPUT, OPTI ONAL, defaul t =&quot ; cent er RA&quot ; ]

Thisisthe right ascension of the center of the circle. Using this only makes senseif the input
image has avalid Wcs attached to it. The input format for the right ascension is "hh mm ss.s',
"hh:mm:ss.s' or "hh.hhh". Deprecated : Use centerRa

Circl eHi st ogranPr oduct hi st ogram [ QUTPUT, MANDATORY, de-
faul t =None]

Thisisthe resulting histogram.
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See also

» Developers Manual: herschel.ia.toolbox.image.CircleHistogramTask
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1.62. CircleHistogramProduct

Full Name: |herschel.ia.dataset.image.CircleHistogramProduct

Type: JavaClass- @
Import: from herschel.ia.dataset.image import CircleHistogramProduct
Category |Images/Display

Description

A class to deal with the results of acircle histogram.

API Summary

Constructor

Circl eHi st ogr anPr oduct

The constructor of anew CircleHistogramProduct.

M ethods
set Center (double centerX, double centerY)

Sets the center for this CircleHistogramProduct to the given pixel coordinates.

set Center (double centerX, double centerY, String centerRA, String
cent er Dec)
Sets the center for this CircleHistogramProduct to the given pixel and sky coordinates.

set Radi us (doubl e pixel s)
Sets the radius for this CircleHistogramProduct to the given number of pixels.

set Radi us (doubl e pixels, double arcsec)

Sets the radius for this ImageHistogramProduct to the given number of pixels and arcsec.
Doubl eld get Cent er Pi xel Coor di nat es

Returns the center for this CircleHistogramProduct in pixel coordinates.
Stringld get Cent er SkyCoor di nat es

Returns the center for this CircleHistogramProduct in sky coordinates.

doubl e get Radi usPi xel s
Returns the radius for this CircleHistogramProduct in pixels.

doubl e get Radi usArcsec

Returns the radius for this CircleHistogramProduct in arcsec.

API Details

Constructor

Circl eHi st ogr anPr oduct

The constructor of anew CircleHistogramProduct.

Methods

set Center (doubl e centerX, double centerY)

Sets the center for this CircleHistogramProduct to the given pixel coordinates.
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set Center (double centerX, double centerY)

Arguments
doubl e center X [ | NPUT, MANDATCRY, default=no default val ue]
The x-pixel-coordinate of the center, as double
doubl e centerY [I NPUT, MANDATCRY, default=no default val ue]
The y-pixel-coordinate of the center, as double

set Center (double centerX, double centerY, String centerRA String
cent er Dec)

Sets the center for this CircleHistogramProduct to the given pixel and sky coordinates.
Arguments
doubl e center X [ NPUT, MANDATCRY, default=no default val ue]
The x-pixel-coordinate of the center, as double
doubl e centerY [I NPUT, MANDATCRY, default=no default val ue]
The y-pixel-coordinate of the center, as double
String centerRA [ I NPUT, MANDATORY, default=no default val ue]
Theright ascension of the center, as String
String centerDec [INPUT, MANDATORY, default=no default val ue]
The declination of the center, as String

set Radi us (doubl e pi xel s)

Sets the radius for this CircleHistogramProduct to the given number of pixels.
Argument
doubl e pixels [INPUT, MANDATORY, default=no default val ue]
Theradiusin pixels, as double

set Radi us (doubl e pi xel s, double arcsec)

Sets the radius for this ImageHistogramProduct to the given number of pixels and arcsec.
Arguments
doubl e pixels [INPUT, MANDATORY, default=no default val ue]
Theradiusin pixels, as double
doubl e arcsec [I NPUT, MANDATORY, default=no default val ue]
The radiusin arcsec, as double

Doubl eld get Cent er Pi xel Coor di nat es

Returns the center for this CircleHistogramProduct in pixel coordinates.
Return
Doubleld

Returns the center for this CircleHistogramProduct in pixel coordinates.

Stringld get Cent er SkyCoor di nat es

Returns the center for this CircleHistogramProduct in sky coordinates.
Return
Stringld

Returns the center for this CircleHistogramProduct in sky coordinates.
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doubl e get Radi usPi xel s

Returns the radius for this CircleHistogramProduct in pixels.
Return
double

Returns the radius for this CircleHistogramProduct in pixels.

doubl e get Radi usArcsec

Returns the radius for this CircleHistogramProduct in arcsec.
Return
double

Returns the radius for this CircleHistogramProduct in arcsec.

See also

» Developers Manual: herschel.ia.dataset.image.CircleHistogramProduct
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1.63. clamp

Full Name: |herschel.ia.toolbox.image.ClampTask

Alias: clamp
Type: Java Task - @
Import: from herschel.ia.toolbox.image import ClampTask

Category |Images/Analysis

Description
Thisis atask which restricts the range of intensity given low and high valuesin an image.

All intensity values below "low" are set to low, and all intensity values above "high" are set to "high".

Example

Example 1: Thisishow you can clamp an image betweem 11 and 240 :

clamped = clanp(inmage = nylmage, |low = 11, high = 240)

API Summary

Jython Syntax
clanmp(i mage, 11, 240)

Properties

| mage image [|NPUT, MANDATORY, def aul t=None]

doubl e I ow [ NPUT, OPTI ONAL, defaul t =None]

doubl e high [INPUT, OPTIONAL, default=None]

| mage cl anpedl mage [ OUTPUT, MANDATORY, defaul t =None]

API details

Properties

| mage i mage [ NPUT, MANDATORY, def aul t =None]
Thisistheinput image

doubl e I ow [ NPUT, OPTI ONAL, defaul t =None]

Thisisthelow clamp value.

doubl e high [INPUT, OPTI ONAL, defaul t =None]

Thisisthe high clamp value.

| mage cl anpedl nage [ OQUTPUT, MANDATORY, defaul t =None]

Thisisthe resulting clamped image.
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See also

» Developers Manual: herschel.ia.toolbox.image.ClampTask
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1.64. clear

Full Name: |herschel.ia.toolbox.util.ClearTask

Alias: clear
Type: JavaTask - @
Import: from herschel.ia.toolbox.util import ClearTask

Category  |Session utilities

Description
Remove variables from the Jython session.

The clear task is used to clear a variable from the Jython session and reclaim the allocated memory.
Thetask allows also removing all variables with the exception of reserved names. When used asin the
following "clear()" deletes all parameters created by the user - including those from user setup files.
Note that also, compared to 'del’, it will not fail if some of the passed names do not exist. Asit only
removes variables, it will also protect you from inadvertently removing tasks, for example.

Examples

Example 1. clear asinglevariable

cl ear ("vari abl eNane")

Example 2: clear alist of variables

cl ear ("vari abl eA, variabl eB, variabl eC")

Example 3: clear all variables created by the user - including those from user set up files

cl ear ()

Example 4: Other formsof clear all

clear(all =True)

API Summary

Jython Syntax
clear([& t;variable&gt;, & t;allé&gt;]) #general form

cl ear ("vari abl eNane")

cl ear ("vari abl eA, vari abl eB")

clear(all =True)

clear() # shortest formof the previous call

Properties
String variable [INPUT, OPTIONAL, default=no default val ue]
Bool ean all [INPUT, OPTIONAL, default=True]
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Limitations
» "variable" parameter has precedence over "al" parameter: if variable hasavalue, al isignored.

 Itjust printsawarning if called when Jython is not running (not from the command line)

API details

Properties

String variable [INPUT, OPTIONAL, default=no default val ue]

The name of the variable to erase or acomma separated list of variables

Bool ean al |l [INPUT, OPTIONAL, defaul t=True]
Theall option for erasing every variable

See also
» Developers Manual: herschel.ia.toolbox.util.ClearTask

History

e 2004-07-13 - NdC:first release

e 2013-06-10 - JDS: null not alowed, all default isfalse
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1.65. ComboModel

Full Name: |herschel.ia.numeric.toolbox.fit. ComboM odel

Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.fit import ComboM odel
Category | Mathematics/Fitting

Description

ComboMadel combines a number of copies of the same basic model.

Fixed relations can be set between similar parameters. The relations can be either multiplicative or
additive. When these relations are set, they must be set for all models.

f(x:p) = Z 9(x:p)
where g(x:p) isamodel (e.g. GaussModel)
See example

Example

Example 1: ComboM odel

gauss = GaussModel ()

conbo = ConboMddel ( gauss, 3 ) # make a triplet

print conmbo

# take any conbination or variation of the follow ng

conbo. set AddConbo( 1, Doubl eld([0,1,3])) # define relative offsets
conbo. set Mul Conbo( 2, Doubleld( 3, 1.0 )) # all the same w dths
conbo. set Mul Conbo( 0, Doubl eld([1.3,1,5])) # relative anplitudes
print conbo. get Number O Par anet er s()

print conmbo( Doubl eld.range(11)-5 ) # conbo of 3 gauss between [-5, 5]
# ... fitter etc. see LevenbergMarquardtFitter
Limitations

1. When al parameters are left free, precise initial parameters are needed to converge to the global
optimum. 2. Themodel seemsto be especially unstable when the basic model s are overlapping. Fixing
the widthsrelative to each other, helps. 3. Using a PolynomialModel (or similar ones) as basic model,
isnot going to work.

See also

» Developers Manual: herschel.ia.numeric.toolbox.fit. ComboM odel
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1.66. Complex1d

Full Name: |herschel.ia.numeric.Complex1d

Type: JavaClass- @
Import: from herschel.ia.numeric import Complex1d

Category  |Arrays and datasets

Description
A rectangular numeric Complex array of rank 1.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Complex1d
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1.67. Complex2d

Full Name: |herschel.ia.numeric.Complex2d

Type: JavaClass- @
Import: from herschel.ia.numeric import Complex2d

Category  |Arrays and datasets

Description
A rectangular numeric Complex array of rank 2.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Complex2d
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1.68. Complex3d

Full Name: |herschel.ia.numeric.Complex3d

Type: JavaClass- @
Import: from herschel.ia.numeric import Complex3d

Category  |Arrays and datasets

Description
A rectangular numeric Complex array of rank 3.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Complex3d
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1.69. Complex4d

Full Name: |herschel.ia.numeric.Complex4d

Type: JavaClass- @
Import: from herschel.ia.numeric import Complex4d

Category  |Arrays and datasets

Description
A rectangular numeric Complex array of rank 4.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Complex4d
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1.70. Complex5d

Full Name: |herschel.ia.numeric.Complex5d

Type: JavaClass- @
Import: from herschel.ia.numeric import Complex5d

Category  |Arrays and datasets

Description
A rectangular numeric Complex array of rank 5.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Complex5d
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1.71.

compress

Full Name: |herschel.ia.toolbox.util.CompressTask

Alias: compress

Type: JavaTask - @

Import: from herschel.ia.toolbox.util import CompressTask

Category |Session utilities

Description

Compresses files and directories.

Compresses into a (relative path) archive a user-chosen file or directory (and its contents). All argu-
ments are mandatory. Does not support refreshing (updating).

Example

Example 1. Zipping afilewith GZIP

conpress("del eteMe", "./nyzip.gzip", "G")

APl Summary

Jython Syntax
conpress( & t;inputpath&gt;, & t;archive&gt;, & t;conpression&gt;)

Properties

String inputpath [| NPUT, MANDATORY, default=null]

String archive [INPUT, MANDATORY, default=null]

String conpression [INPUT, OPTIONAL, default=&quot;Zl P&quot ;]

Limitations

Does not support refreshing (updating) contents.

API detalils

Properties

String inputpath [INPUT, MANDATORY, default=null]
Path of thefile or directory to be compressed. Must exist.

String archive [INPUT, MANDATORY, default=null]

Path of the archive to be produced. Must not exist.

String conpression [INPUT, OPTI ONAL, defaul t=&quot; ZI P&quot ;]

Type of compression to apply. Possible values:

e "ZIP' (use zip, default)
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String conpression [INPUT, OPTIONAL, defaul t=&quot; ZI P&quot ;]
e "TAR" (usetar)

e "GZ" (use gzip, only accepts afile)

e "TGZ" ((usetar and then gzip the tar archive)

See also

» decompress

» Developers Manual: herschel.ia.toolbox.util.CompressTask

History

e 2010-08-17 - JDS: first release
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1.72. computePVMap

Full Name: |herschel.ia.toolbox.cube.ComputePVMapTask

Alias: computePVMap

Type: JavaTask - @

Import: from herschel.ia.toolbox.cube import ComputePVMapTask

Category |Datacubes/Analysis

Description

This task computes a Position-Velocity (PV) map, which is a cross-section of a spectral cube along
agiven dlit.

The map shows a2D image the flux asfunction of velocity and spatial position along adlit. The spatial
position (in arcsec) runs along the horizontal axis and the velocity along the vertical axis.

The map is computed by extracting N small dlits which are perpendicular to the requested dlit. The
small dlits have a length equal to the dlit width. The same extraction algorithm as in extractRegion-
Spectrum is used.

Theunit of the PV map flux is X/Sr (where X may bee.g. Jy or K), since one needsto take into account
the area of the small dlits. The WCS units are velocity along the vertical axis and arcsec since start
of dlit along the horizontal axis.

Therea RA and Declination coordinates of each spectrum in the PV diagram are stored in a separate
table dataset 'ditPosition’

APl Summary

Properties
Spectral Si npl eCube cube [I NPUT, MANDATORY, defaul t=no default

val ue]
Doubl e reference [ NPUT, MANDATORY, default=no default val ue]

Doubl e startRow [ I NPUT, MANDATORY, default=no default val ue]
Doubl e start Col [INPUT, MANDATORY, default=no default val ue]
Doubl e endRow [ | NPUT, MANDATORY, default=no default val ue]

Doubl e endCol [INPUT, MANDATORY, default=no default val ue]

Doubl e slitWdth [1NPUT, OPTIONAL, default=1.0]

Doubl e aspectRatio [INPUT, OPTIONAL, default=1.0]

Si npl el mage pvMap [ QUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Spect ral Si npl eCube cube [ NPUT, MANDATORY, default=no default
val ue]

Theinput cube
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Doubl e reference [I NPUT, MANDATORY, default=no default val ue]
The reference wavel ength/frequency/wavenumber, which corresponds with velocity = 0 km/s

Doubl e start Row [ | NPUT, MANDATORY, default=no default val ue]
The start row of the dlit (in pixel coordinates)

Doubl e start Col [INPUT, MANDATORY, default=no default val ue]
The start column of the dlit (in pixel coordinates)

Doubl e endRow [ | NPUT, MANDATORY, default=no default val ue]
The end row of the dlit (in pixel coordinates)

Doubl e endCol [INPUT, MANDATCRY, default=no default val ue]
The end column of the dit (in pixel coordinates)

Doubl e slitWdth [INPUT, OPTIONAL, default=1.0]
The width of the dit in pixels

Doubl e aspectRatio [ NPUT, OPTI ONAL, default=1.0]
Aspect ratio (velocity dimension/ spatial dimension) of PV map

Si npl el mage pvMap [ OQUTPUT, MANDATCRY, default=no default val ue]
The Position-Velocity (PV) map

See also

» Developers Manual: herschel.ia.toolbox.cube.ComputePV MapTask
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1.73. computeVelocityMap

Full Name: | herschel.ia.toolbox.cube.ComputeV elocityMapTask

Alias: computeV elocityMap
Type: Java Task - @
Import: from herschel.ia.toolbox.cube import ComputeV elocityMapTask

Category |Datacubes/Anaysis

Description
Vel ocityPosM apComputeTask computes several velocity related values from a processed cube.

Computes the velocity, velocity dispersion and line flux maps from a continuum/baseline subtracted
spectral cube. The baseline subtraction needs to be done beforehand!

Before applying any algorithm the frequency/wavelength is converted to velocity as follows:
frequency to velocity: v = c* (fO-f)/f0
wavelength to velocity: v = ¢* (lambda-lambda0)/lambda
Currently two algorithms ar e offer ed:
1. Gaussian fit: F(v) = Fmax* exp(-0.5* ((v-v0)/w)"2)
a. lineintensity: Areaunder gaussian profile = Fmax*w* sqrt(2* pi)
b. velocity: The fit parameter vO
c. velocity dispersion: Thefit parameter w
d. maximum flux: The fit parameter Fmax
The errors are derived inside the Levenberg-Marquardt a gorithm.
2. Moments computation:
a. lineintensity (moment 0): MO = deltaV * SUM(F_i*w_i,i,Vmin,Vmax)
b. velocity (moment 1): M1 = SUM(V_i*F_i*w_i,i,Vmin,Vmax)/M0
c. velocity dispersion (moment 2): M2 = SUM((v_i-MD)"2*F_i*w_i,i,Vmin,Vmax)/M0
d. maximum flux: Just the maximum flux value in the flux array
The weights are based on the line strength. See the technical note in the developer manual section
of the class ComputeV elocityMapTask for details about how these weights are obtained, aswell as

on how the errors on the moments are computed. One can fine tune this algorithm with the 'alpha
option (default is 1.0).

Additionally, depending on the algorithm the following diagnostic data is added to the velocityMap
product:

1. chiSquared: chi”2 of the gaussian fit.

Furthermore, the values of the 'reference’ parameter and 'algorithm' parameter are stored in the meta
keywords 'zeroV el ocityReference' and 'computeV el ocityAlgorithm',
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APl Summary

Properties
Spectral Si npl eCube sinpl ecube [ NPUT, MANDATORY, default=no de-

fault val ue]
Doubl e reference [INPUT, MANDATORY, default=no default val ue]

Enum vel Al gorithm [I NPUT, OPTI ONAL, defaul t =GAUSSI AN FI T]
Bool ean i sEnission [I NPUT, OPTI ONAL, default=true]
Doubl e al pha [|I NPUT, OPTIONAL, default=1.0]

Si npl el rage vel oci tyMap [ OQUTPUT, MANDATORY, default=no default
val ue]

Si npl el nage di spersi onMap [ OQUTPUT, MANDATORY, default=no default
val ue]

Si npl el mage linelntensityMap [ OUTPUT, MANDATORY, default=no de-
fault val ue]

Si npl el mage nmaxFl uxMap [ OQUTPUT, MANDATORY, defaul t=no default
val ue]

API details

Properties

Spect ral Si mpl eCube si npl ecube [ NPUT, MANDATORY, default=no de-
fault val ue]

A baseline/continuum subtracted spectral cube.

Doubl e reference [I NPUT, MANDATORY, default=no default val ue]
The reference wavelength / wavenumber / frequency, which correspondstov =0

Enum vel Al gorithm [ | NPUT, OPTI ONAL, def aul t =GAUSSI AN_FI T]
Algorithm to use to compute the map, MOMENTS or GAUSSIAN_FIT.

Bool ean i sEnission [I NPUT, OPTI ONAL, default=true]
Look for emission (true) or absorption (false) line

Doubl e al pha [ NPUT, OPTI ONAL, default=1.0]
Expert option to fine tune the line strength weight computation for the moment algorithm

Si npl el mage vel oci tyMap [ QUTPUT, MANDATORY, defaul t=no default
val ue]

The velocity map

Si mpl el mage di spersi onMap [ OUTPUT, MANDATORY, default=no default
val ue]

The velocity dispersion map

Si mpl el mage |inel ntensityMVap [ QUTPUT, MANDATORY, default=no de-
fault val ue]

The lineintensity map
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Si npl el mage maxFl uxMap [ OQUTPUT, MANDATORY, defaul t=no default
val ue]

A map with the simple line peak values

See also

» Developers Manual: herschel.ia.toolbox.cube.ComputeV el ocityMapTask
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1.74. CONCATENATE

Full Name: |herschel.ia.numeric.toolbox.basic.Concatenate

Alias: CONCATENATE
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.basic import Concatenate

Category  |Arrays and datasetsManipulation

Description
Concatenates an array of rank greater than one into an array of rank 1 of the same type.

The elements are concatenated starting from the highest dimension.

Example

Example 1: Apply CONCATENATE to an Int1d

x=Doubl e2d([ [1,2,3,4],[56,7,8 ])

print CONCATENATE(x) # [1.0,2.0,3.0,4.0,5.0,6.0,7.0,8.0]
x=Int3d([ [ [1,2],[3,4] 1, [ [56],[7,8] ], [ [910],[11,12] ] ])
print CONCATENATE(x) # [1,2,3,4,5,6,7,8,9, 10,11, 12]

APl Summary

Jython Syntax

&l t; y&gt ; =CONCATENATE( & t; x&gt ;)

Properties

Array x [ NPUT, MANDATORY, default=no default val ue]

Array y [ OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Array x [I NPUT, MANDATORY, defaul t=no default val ue]

Theinput array, of rank greater than one.

Array y [ OQUTPUT, MANDATORY, default=no default val ue]

The one-dimensional array resulting from concatenating the input array elements.

See also

» RESHAPE

» Developers Manual: herschel.ia.numeric.toolbox.basic.Concatenate
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1.75. Condense

Full Name: |herschel.ia.numeric.toolbox.basic.Condense

Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.basic import Condense
Category  |Arrays and datasets/Reduction

Description
Condenses an array along a given dimension by applying a function to groups of array items.

Each item of the output array is the result of applying a function (such as SUM, COS and so on) to
agroup of elements of the original array, along the specified dimension. ThechunkSi ze argument
specifies how many items of the input array are used as input for each item of the output array.

There are two modes of usage, controlled by the useBoxCar parameter:

useBoxCar=False (default mode): Condenses the array using groups of elements of specified size.
useBoxCar=True (boxcar mode): Runs a boxcar window of a specified size over the array.

In the default mode, the output array will have _d)) but you can split the original array into chunks.
You will obtain an array with the number of chunks that you have specified (the number of items
of the returned array is truncated if it is required, see example). Nevertheless, if you use 'boxcar'

mode, chunks are created based on the current position for each item of the returned array (see 'mode'
parameter and the example).

Example

Example 1: Using the SUM function:

X = RESHAPE( I nt 1d. range(4*2),[4, 2])

print x

[

[0,1],

[2,3],

[4.5],

[6,7]

]

print Condense(0, 1, SUM (x) # Mde = Default
java. lang. ||l egal Argunment Exception: Chunk needs to be bigger than 1!
rint Condense(0, 2, SUM (x) # Mdde = Defaul t

2,4],
10, 12

e = —

Get chunks of two itens al ong di mension O:

First chunk: SUMInt2d([[0,1],[2,3]]),0) = [2,4]
Second chunk: SUMInt2d([[4,5],[6,7]]),0) = [10,12]
rint Condense(0, 3, SUM (x) # Mdde = Defaul t

6, 9]

HHEHHDTD HHHHHHFHDT HFHHFHFHHH

= —

Get chunks of three itens al ong di nension O:

# First chunk: SUMInt2d([[0,1],[2,3].[4,5]]),0) = [6,9]
# Second chunk: [6,7] skipped

print Condense(0, 4, SUM (x) # Mdde = Defaul t

# [

# [12, 16]

# ]

# Get chunks of four itens al ong di mension 0:
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Example 1: Using the SUM function:

# First chunk: SUMInt2d([[0,1],[2,3],[4,5],[6,7]]),0) = [12, 16]

print Condense(0, 2, SUM True) (x)

[

[2, 4],

[6.8],

[ 10, 12],

[6,7]

]

# Get chunks of two itens al ong dinmension O =&gt; one item after current
posi tion:

# First chunk: SUMInt2d([[0,1],[2,3]]),0) =[2,4]

# Second chunk: SUMInt2d([[2,3],[4,5]]),0) = [6,8]

# Third chunk: SUM Int2d([[4,5],[6,7]]),0) = [10,12]

# Fourth chunk: SUMInt2d([[6,7]]),0) = [10,12]

print Condense(0, 3, SUM True) (I nt2d([[0,1],[2,3],[4,5],[6,7],[8,9],[10, 11],
[12,13]]))

HoH O HH R

[2, 4],

[6,9],

[12,15],

[ 18, 21],

[ 24, 27],

[ 30, 33],

[ 22, 24]

]

Get chunks of three itens along dinension 0 =&gt; one item before current
position, one item

HoH o HHHHHHH

# after current position:

# First chunk: SUM (Int2d([[0,1],[2,3]]),0) =[2,4]
# Second chunk: SUM (Int2d([[0,1],[2,3],[4,5]]),0) =1[6,9]
# Third chunk: SUM (Int2d([[2,3],[4,5].[6,7]]),0) = [12, 15]
# Fourth chunk: SUM (Int2d([[4,5],[6,7],[8,9]]),0) = [ 18, 21]
# Fifth chunk: SUM (Int2d([[6,7],[8,9],[10,11]]),0) = [ 24, 27]
# Sixth chunk: SUM (Int2d([[8,9],[10,11],[12,13]]),0) = [30,33]
# Seventh chunk: SUM (Int2d([[10,11],[12,13]]),0) = [ 22, 24]

print Condense(0, 4, SUM True) (I nt2d([[0,1],[2,3],[4,5],[6,7],[8,9],[10, 11],
[12,13]]))

[6,9],
[12,16],
[ 20, 24],
[28,32],
[ 36, 40],
[18, 20],
[ 22, 24]

]
chunks of four itens along dinension O =&gt; one item before current
position, tw itens

HoH O HHHHHH

**
&

# after current position:

# First chunk: SUM (Int2d([[0,1],[2,3],[4,5]]),0) =[6,9]
# Second chunk: SUM (Int2d([[O0,1],[2,3],[4,5],[6,7]]),0) = [12, 16]
# Third chunk: SUM (Int2d([[2,3],[4,5].[6,7],[8,9]1),0) = [ 20, 24]
# Fourth chunk: SUM (Int2d([[4,5],[6,7],[8,9],[10,11]]),0) = [ 28, 32]
# Fifth chunk: SUM (Int2d([[6,7],[8,9],[10,11],[12,13]]),0) = [36, 40]
# Sixth chunk: SUM (Int2d([[8,9],[10,11]]),0) = [18, 20]
# Seventh chunk: SUM (Int2d([[10,11],[12,13]]),0) = [ 22, 24]

APl Summary

Jython Syntax

out Array = Condense ( al ongDi nensi on, chunkSi ze, function [, use-
BoxCar]) (i nArray)

Properties
Array inArray [|INPUT, MANDATORY, default=no default val ue]
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Properties

I nt eger al ongDi nensi on [ | NPUT, MANDATORY, default=no default val-
ue]

I nt eger chunkSi ze [ NPUT, MANDATCORY, default=no default val ue]

ArrayReduct or | ArrayToNunber function [INPUT, MANDATORY, de-
faul t=no default val ue]

Bool ean useBoxCar [| NPUT, OPTIONAL, default=default = fal se ]
Array outArray [OUTPUT, MANDATORY, default=no default val ue]

Limitations
Reducing an array using ArrayToNumber apply(function, dim) can have undesired results. Unlike the
array reductors, all results are expressed in:

f: Int2d -> Doubl eld
f: Long4d -> Doubl e3d
f: Doubl e5d -> Doubl e4d

The following examples show what can go wrong

 Using the Condense function with any ArrayToNumber (MEAN, MEDIAN, STDEV, QRMS) on
anon-double input.

» Asking an image to count unique values per row would return a Doubleld

API details

Properties

Array inArray [l NPUT, MANDATCRY, default=no default val ue]

Input array.

I nt eger al ongDi mensi on [ | NPUT, MANDATORY, defaul t=no default val -
uej

Dimension along which to apply the function. Starts from zero.

I nt eger chunkSi ze [ NPUT, MANDATORY, default=no default val ue]

Number of elements to pass to the function for each output array element. Must be greater than
one.

ArrayReduct or | ArrayToNunber function [1NPUT, MANDATORY, de-
faul t=no default val ue]

The function to apply.

Bool ean useBoxCar [ NPUT, OPTIONAL, default=default = false ]
The execution mode.

Iftrue’,themodeissettoboxcar.If f al se',themodeissettodef aul t.

» Default: the array is split into arrays of size equal to chunkSi ze, along the dimension spec-
ified by al ongDi mensi on. Any remaining items that cannot fit in a chunk are ignored.
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Bool ean useBoxCar [ NPUT, OPTIONAL, default=default = false ]

« Boxcar: chunks are created using a"box" centered on the current item. The process goes item
by item along the specified dimension:

» Odd chunk size: the chunk is made by the item in the current position, (chunkSize/2)
item(s) before the current position and (chunkSize/2) item(s) after the current position. The
division isan integer one.

» Even chunk size: the chunk is made by the item in the current position, ((chunkSize/2)-1)
item(s) before the current position and (chunkSize/2) item(s) after the current position. The
division isan integer one.

Example: for chunkSize = 3, one item before the current position, the current item and one item
after the current position. For chunkSize = 4, one item before the current position, the current
item and two items after the current position.

Array out Array [OUTPUT, MANDATORY, default=no default val ue]
Theresult array.

See also

» Developers Manual: herschel.ia.numeric.toolbox.basic.Condense
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1.76. ConjugateGradientFitter

Full Name: |herschel.ia.numeric.toolbox.fit.ConjugateGradientFitter

Type: JavaClass- @

Import: from herschel.ia.numeric.toolbox.fit import ConjugateGradientFitter

Category | Mathematics/Fitting

Description

Non-linear fitter using the conjugate gradient method.

This class is awrapper around the ConjugateGradientM ethod which integrates it into the Fitter con-

cept.

The ConjugateGradientFitter (CGF) does not use matrix inversionsto iterate to the solution (as Lev-
enbergMarquardt). It calculates the gradient to the (local) ChiSq function and proceeds along that di-

rection until it encounters a minimum. From that new position it iterates further.
This behaviour makesit fit for solving problems with many (>10 or so) parameters.

For documentation on the various options see Numerical Recipes Cpt 10.6.

Example

Example 1. ConjugateGradientFitter (for non-linear models)

# assunme x and y are Doubl eld data arrays.
x = Doubl eld. range(100) / 10

y = Doubl eld. range(100) / 122 # make sl ope

rg = RandonGauss( seed=12345L ) # Gaussi an random nunber
gener at or

y += rg( Doubl eld(100) ) * 0.2 # add noi se

y[ Range(9, 12)] += Doubl eld([5, 10, 7]) # make some peak

gauss = Gausshodel ( ) # Gaussi an

gauss += Pol ynoni al Model ( 1) # add |inear background
print gauss. get Nunber O Par anet er s() #5 (= 3 for Gauss + 2 for
i ne)

cafit Conj ugateG adientFitter( x, gauss )

param = cgfit.fit( y )

print param | ength() #5

stdev = cgfit.get StandardDevi ation() # stdevs on the paraneters

chisqg = cgfit.getChi Squared()

scale = cgfit.getScal e() # noi se scal e

yfit = cofit.getResult() # fitted val ues

yband = cgfit.nonteCarl oError() # 1 signma confidence region
Limitations

1. CGF isnot guaranteed to find the global minimum.

2. CGF does not work with fixed parameters or limits

See also

» Developers Manual: herschel .ia.numeric.toolbox.fit. ConjugateGradientFitter
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1.77. ConstantModel

Full Name: |herschel.ia.numeric.toolbox.fit.ConstantM odel

Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.fit import ConstantM odel
Category | Mathematics/Fitting

Description
ConstantModel is an extension of NullModel. It does not have any parameters.
f(x:p) = f(x)
Assuchitisirrelevant whether it islinear or not. It has O params and returns a O for its partials.

ConstantModel, by default, returns a constant (= 0) for its result. It can however return any fixed form
that an AbstractModel can provide.

Thismight all seem quiteirrelevant for fitting. And indeed no parameters can befitted to these models,
no standard deviations can be calculated, but it is possible to calculate the evidence for these models
and compare them with more complicated models to decide whether there is any evidence for some
structure at all.

It can also be used when some constant is needed in a compound model.

See example

Example

Example 1. ConstantM odel

nodel = Const ant Model ()

nodel . set Val ue( 1.0 )

nmodel . addMbdel ( ExpMbdel () ) # make a nmodel that decays to 1.0

# Exanple 2

nodel = Const ant Model ()

nmodel . set Fi xedModel ( Si neMbdel () )

fixpar = Doubl eld( [1.0,0.0,5.0] )

nodel . set Fi xedPar anmeters( fixpar ) # al ways returning a cosine of frequency
5

See also

» Developers Manual: herschel.ia.numeric.toolbox.fit.ConstantM odel
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1.78. ContainerModel

Full Name: |herschel.ia.numeric.toolbox.fit.ContainerM odel
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.fit import ContainerM odel
Category | Mathematics/Fitting
Description

ContainerModel is a AbstractModel that contains another AbstractModel.

Its results are exactly the same as the results of the contained model.

Warning: Container M odel isabout rather advanced model building.

There are 2 reasons for its existence.

1. When the contained model is a compound model (chain of models), the ContainerModel make a
singleunit out of it. It actsasapair of bracketsin another chain of models. Since compound models
can bejoined by operations other than addition (thereisalso subtract, multiply and divide) brackets
are needed to distinguish m1* ( m2 + m3) from m1 * m2 + m3. The ContainerModel provides
the brackets.

2. A ContainerModel can (permanently) reduce its number of parameters, i.e. act like it has less pa-
rameters than the contained model(s). The missing parameters are permanently fixed. It aso has
applications in compound models. E.g. when you have a model chain m1 * m2 and both models
have an amplitude-like parameter, one of them need to be fixed, otherwise the compound model
is degenerate.

See also

e PriorList

* UniformPrior

» NestedSampler

Developers Manual: herschel.ia.numeric.tool box.fit.ContainerM odel
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1.79. ContinuousWavelet

Full Name: |herschel.ia.numeric.toolbox.wavel et.ContinuousWavel et

Type: JavaClass- @

Import: from herschel.ia.numeric.toolbox.wavel et import ContinuousWavel et
Description

Continuous Wavel et

Performs a continuous wavelet transform using an internal wavelet and an internal agorithm.

Examples

Example 1: Import statements

from herschel . i a. nuneri c. t ool box. wavel et i mport Conti nuous\Wavel et
from herschel .ia. nuneri c.t ool box. wavel et.wutil inport \WBorder

Example 2: Short example with one-dimensional signal

from herschel .ia. nuneri c. t ool box. wavel et. wdeno i nport WSi gGener at or
signal 1d = W6i gGenerat or (). get Predef i nedReal Functi onl1()
from herschel .ia. nuneri c. t ool box. wavel et i mport Conti nuousWavel et

algo = ContinuousWavel et ("Mexi canHat") # Define the al gorithmand wavel et to
use
coefs = al go. deconpose(si gnal 1d) # Deconpose our one-di mensi ona
si gnal
res = al go. synt hesi s(coefs) # rebuild the signa

Example 3: One-dimensional signal

from herschel .ia. nureri c. t ool box. wavel et. wdeno i nport WSi gGener at or
signal 1d = WAi gGenerat or (). get Predef i nedReal Functi onl1()
from herschel .ia. nuneri c. t ool box. wavel et i nmport Conti nuous\Wavel et

al go = Conti nuousWavel et ("Mexi canHat") # Define the algorithm and wavel et
to use
coefs = al go. deconpose( si gnal 1d) # Deconpose our one-di mensi ona
si gnal
print coefs.depth # Show deconposition depth (voice nunber *
octave nunber).
al goDetai| = al go. get Al gorithm() # get details of the algorithm
print al goDetail.getNVoice() # get nunber of voices per octave
octave = 2 # define octave to show
voice = 10 # define voice to show
data = coefs. get NodeFor Cct aveAndVoi ce(oct ave, voi ce) # get data found in the
octave 2 and voice 10
data. mul ti ply(0. 25) # change data - see al so (subtract, divide
add and reset)
res = al go. synt hesi s(coefs) # rebuild the signa

conpare the result with original signa
print mscellaneous information on the

res. subtract (si gnal 1d)
print M N(res), MAX(res)
di fference

H*

print STDDEV(res), MEAN(res) # print mscellaneous infornmation on the
di fference
pl ot = Pl ot XY(res) # display the difference

Example 4: With border management

from herschel .ia. nuneric.tool box. wavel et. wdeno i nport W5i gCGener at or
si gnal 1d = W5 gCGener at or () . get Predefi nedReal Functi onl()
from herschel . i a. nuneric. tool box. wavel et i mport Conti nuous\Wavel et
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Example 4: With border management

from herschel .ia. nuneric. t ool box. wavel et.wutil| inmport \Border

al go = ContinuousWavel et (" Mexi canHat ") # Define the algorithm and
wavel et to use.

coefs = al go. deconpose(si gnal 1d, \Bor der . SYMVETRI C) # SYMVETRI C bor der
managenent sel ected

res = al go. synt hesi s(coefs) # rebuild the signal

Example 5: Wavelet Transform Modulo Maxima Line processing with one-dimensional sig-
nal

from herschel .ia. nuneri c. t ool box. wavel et . wdeno i nport WSi gGener at or
si gnal 1d = W6i gGener ator (). get Predefi nedReal Functi onl()
from herschel . i a. nuneri c. t ool box. wavel et i mport Conti nuous\Wavel et

al go = ContinuousWavel et (" Mexi canHat ") # Define the algorithm and wavel et
to use.

al go. acti vat esWIMML() # activate wtnm al gorithm

coefs = al go. deconpose(si gnal 1d) # deconpose and build MWL nmap

Di spl ay(coefs. get WIMWL()) # di splay the map

al go. deacti vat esWTMVL() # deactivates WIMML function

Example 6: Another example

from herschel . i a. nuneri c. t ool box. wavel et i mport Conti nuous\Wavel et

al go = ContinuousWavel et (" Mexi canHat ") # Define the al gorithm and
wavel et to use.

wavel et = al go. wavel et # get the wavel et object
print wavel et. name # the name of the wavel et
print wavelet.famly # the wavelet famly

Example 7: Yet Another example

from herschel .ia. nuneric.tool box. wavel et . wderno i nport WSi gGener at or
signal 1d = W6i gGenerat or (). get Predef i nedReal Functi onl()
from herschel . i a. nuneric. t ool box. wavel et i mport Conti nuous\Wavel et

al go = ContinuousWavel et (" Mexi canHat ") # Define the al gorithm and
wavel et to use.

scal e = 100 # scal e of the wavel et

coefs = al go. deconpose( si gnal 1d) # deconpose and build MWL nap
wavel et = coefs.wavel et # get the wavel et object

wdat a = wavel et . get Dat a(scal e) # wdata contains the wavel et at
scal e 100

Pl ot XY(wdat a. real )
wavel et at scale 100

Pl ot XY(wavel et . get DerivativeData(scale).real) # plot derivative wavel et
function at scale 100

Pl ot XY(wavel et. get Scal i ngDat a(scal e). real) # plot scaling function at scale
100

F*

show the real part of the

See also

» Developers Manual: herschel.ia.numeric.toolbox.wavel et.ContinuousWavel et

History

e 2011-01-20 - initial:version
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1.80. Contour

Full Name: |herschel.ia.dataset.image.Contour

Type: JavaClass- @

Import: from herschel.ia.dataset.image import Contour
Category  |Images/Display

Description

A classto deal with Contours.

APl Summary

Constructor
Cont our (Doubl e2d cont our Poi nt s)
This constructor creates a new Contour with the given contour points.

M ethods
i nt get NbOf Cont our Poi nt's
Returns the number of contour points for this Contour.
doubl e[] convert (Ws wesO d, Ws wesNew)
Conversion from one Wcs to another.

API Details

Constructor

Cont our (Doubl e2d cont our Poi nt s)
This constructor creates a new Contour with the given contour points.

This constructor creates a new Contour and sets the data (contour points) for the new Contour to
the given data (contour points).

Argument
Doubl e2d contour Poi nts [I NPUT, MANDATORY, default=no default
val ue]
The data (contour points) to set as the data (contour points) of the new Contour, as Dou-
ble2d
Error

Il egal Argunent Excepti on

For each of the given contour points for the new Contour, the x- and y-pixel-coordinate
must be given.

Methods

i nt get NbOF Cont our Poi nt s

Returns the number of contour points for this Contour.
Return
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i nt get NbOFf Cont our Poi nt's
int

Returns the number of contour points for this Contour.

doubl e[] convert (Ws wesd d, Ws wcsNew)
Conversion from one Wcs to another.

Converts the pixel coordinates of the contour points of this Contour from one Wcs to pixel coordi-
nates to pixel coordinates in another Wcs.

Arguments
Ws wesO d [ I NPUT, MANDATORY, default=no default val ue]
The old Wcs, as Wcs
Ws wesNew [ | NPUT, MANDATORY, default=no default val ue]
The new Wcs, asWcs
Return
doubl€]

The converted contours.
Error
I'1l egal Argunent Excepti on

If one of the given Wcs'sisinvalid.

See also

» Developers Manual: herschel.ia.dataset.image.Contour
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1.81. contour

Full Name: |herschel.ia.toolbox.image.ContourTask

Alias: contour
Type: JavaTask - @
Import: from herschel.ia.toolbox.image import Contour Task

Category |Images/Display

Description
Thistask generates the contours for one given contour value.

Thistask generates the contours for one given contour value and is also called internally within auto-
maticContour and manual Contour. The output product is an ImageContour product, which holds the
generated contours. This product can be dragged over an image explorer for visual inspection. The
user can aso specify in thistask which color should be used for visualization.

Example

Example 1: Thisisan example of how you can use contour :

fromjava.aw . Col or inport GREEN
contours = contour(image = nyl mage, val ue

= 3.7, color = GREEN
contours = contour(image = nyl mage, val ue

3.7)

API Summary

Properties

| mage image [ NPUT, MANDATORY, default =None]

Doubl e val ue [1NPUT, MANDATORY, default=None]

Col or color [INPUT, OPTIONAL, default=BLUE]

| mmgeCont our contours [OUTPUT, MANDATORY, defaul t=None]

Miscellaneous

A description of the algorithm can be found in : Regibo, S., Vandenbussche, B. and De Meester, W.,
2008, A Java lmage Contour Algorithm for Herschel DP, Astronomical Data Analysis Software and

Systems (ADASS) XVII
API details
Properties

| mage i mage [ NPUT, MANDATORY, def aul t =None]
Thisistheinput image.

Doubl e val ue [ NPUT, MANDATORY, defaul t=None]
Thisisthe contour value.

Col or color [INPUT, OPTIONAL, defaul t=BLUE]
Thisisthe color to visualize the contours.
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| mgeCont our contours [OUTPUT, MANDATORY, defaul t=None]
These are the resulting contours.

See also

» Developers Manual: herschel.ia.toolbox.image.ContourTask
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1.82. ContourLevel

Full Name: |herschel.ia.dataset.image.ContourL evel

Type: JavaClass- @

Import: from herschel.ia.dataset.image import ContourL evel
Category |Images/Display

Description

A class to deal with ContourLevels.

APl Summary

Constructors

Cont our Level (doubl e contourVal ue)
Creation of anew ContourLevel.

Cont our Level (doubl e contourVal ue, Color color)
Creation of anew ContourLevel.

Methods
set Col or (Color color)
Sets the color for this ContourLevel.

Col or get Col or
Returns the color for this ContourLevel.

addCont our (Cont our contour)
Adds the given Contour to this ContourLevel.

API Details

Constructors

Cont our Level (doubl e contour Val ue)

Creation of anew ContourLevel.

This constructor creates a new ContourLevel for the given contour value.
Argument
doubl e cont ourVal ue [I NPUT, MANDATCRY, default=no default val ue]
The contour value for which anew ContourLevel should be created, as double

Cont our Level (doubl e contourVal ue, Col or col or)

Creation of anew ContourLevel.

This constructor creates a new ContourLevel for the given contour value and with the given color.
Arguments
doubl e cont ourVal ue [ NPUT, MANDATORY, default=no default val ue]
The contour value for which anew ContourLevel should be created, as double
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Cont our Level (doubl e contourVal ue, Col or col or)
Col or col or [INPUT, MANDATORY, default=no default val ue]
The color in which to display the contours, as Color

Methods

set Col or (Col or color)
Sets the color for this ContourLevel.

Sets the given color as the color for this ContourLevel.
Argument
Col or col or [INPUT, MANDATORY, default=no default val ue]
The color to set as the color for this ContourLevel, as Color

Col or get Col or
Returnsthe color for this ContourLevel.
Return

Color

Returns the color for this ContourLevel.

addCont our (Cont our contour)

Adds the given Contour to this ContourL evel.
Argument
Cont our contour [INPUT, MANDATORY, default=no default val ue]
The Contour to add to this ContourLevel, as Contour

See also

» Developers Manual: herschel.ia.dataset.image.ContourL evel
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1.83. convertAngles

Full Name: |herschel.ia.toolbox.util.ConvertAnglesTask

Alias: convertAngles
Type: JavaTask - @
Import: from herschel.ia.toolbox.util import ConvertAnglesTask

Category  |Arrays and datasetsManipulation

Description
Converts angles between numeric and textual representations.

It can be used with Stringld, Doubleld or TableDatasets that hold angle data. This task is provided
because AsciiTableReader will not read String formatted angle data directly into numeric format, so
those columns need to be post-processed with this task if numeric datais desired. The task will aso
do the inverse conversion (from numeric datainto string representation).

Examples

Example 1. Convert table column to numeric degrees, replacing the data

t = Tabl eDat aset (description = "table to convert")

t["one"] = Colum(Stringld(["12h", "6h", "13h0OnD0.05s"]))

convert Angl es(dat a=t, col uml d="one", overwite=True)

print t["one"]

# {description="", data=[180.0, 90.0, 195. 00020833333335], unit=null}

Example 2: Convert table column data to numeric radians

t = Tabl eDat aset (description = "table to convert")

t["one"] = Colum(Stringld(["12h", "6h", "13h00nDO.05s"]))
converted = convertAngl es(data=t, colummld="one", unit="RAD ANS")
print converted

# [3.141592653589793, 1. 5707963267948966, 3. 403395677491551]

Example 3: Convert Stringld degreesto numeric hoursand back (reformat)

t = Stringld(["0", "30", "60", "90", "360"])

converted = convertAngl es(data=t, format="DEGREES", unit="HOURS")

print converted

# [0.0,1.9999999999999998, 3. 9999999999999996, 6. 0, 24. 0]

back = convert Angl es(dat a=converted, format="DEGREES", unit="HOURS",
rever se=True)

print back

# [" 0d Om0.000s"," 30d Om 0.000s"," 60d Om 0.000s"," 90d Om 0. 000s"," 360d
Om 0. 000s"]

Example 4: Convert table column from string hoursto string degrees (in 2 steps)

t = Tabl eDat aset (description = "table to convert")

t["one"] = Colum(Stringld(["12h", "6h", "13h00nDO.005s"]))

nuneric = convertAngl es(data=t, colummld="one", format="HOURS", unit="RAD ANS")

print nuneric

# [3.141592653589793, 1. 5707963267948966, 3. 4033924049992033]

t["one"].data = convertAngl es(dat a=nuneric, fornat="DEGREES"', unit="RADI ANS",
rever se=True)

print t["one"]

# {description="", data=[" 180d Om 0. 000s"," 90d Om 0. 000s"," 195d Om 0. 075s"],
uni t=nul | '}

177



DP Commands Build 15.0.3262

APl Summary

Jython Syntax

converted= convert Angl es(& t;data&gt; [, & t;columldé&gt;="0",
&l t; format &yt ; =" DEGREES", &l t;unit&gt;="DEGREES", & t;over-
writeé&gt; =Fal se,

&l t;reverse&gt; = Fal se])

Properties
Obj ect data [| NPUT, MANDATORY, defaul t=no default val ue]

String columld [INPUT, OPTIONAL, default=&quot; 0&quot; (first
col um) ]

String format [INPUT, OPTIONAL, default=&quot ; DEGREES&quot ; ]
String unit [INPUT, OPTIONAL, default=&quot ; DEGREES&quot ;

Bool ean overwrite [INPUT, OPTIONAL, default=False]
Bool ean reverse [INPUT, OPTIONAL, default=Fal se]

Abstract ArrayldDat a converted [ OQUTPUT, NMANDATORY, default=no de-
fault val ue]

API details

Properties

bj ect data [I NPUT, MANDATORY, default=no default val ue]

A String1d (Doubleld for reverse) or TableDataset with angle data to be converted (will not be
modified unless overwriteis True)

String columld [INPUT, OPTIONAL, default=&quot; 0&quot; (first
col um)|]

The ID of the column to sort the table by. If it can be interpreted as avalid index it will, other-
wise it will be acolumn name. Ignored unless datais a TableDataset

String format [INPUT, OPTI ONAL, defaul t =&quot ; DEGREES&quot ; |

String with the default units of the string representation ("DEGREES' (default), "HOURS")
(only used if the data has no units markers). With reverse= True, "DEGREES" isXXd YYm
ZZ.Zsand "HOURS" isXXhYYm ZZ.Zs

String unit [INPUT, OPTIONAL, default=&quot ; DEGREES&quot ; ]

The unit for the angles in numeric representation ("DEGREES" (default), "HOURS', "RADI-
ANS")

Bool ean overwite [INPUT, OPTI ONAL, default=Fal se]
If true, it will modify data (the passed table) Ignored unless datais a TableDataset

Bool ean reverse [INPUT, OPTI ONAL, defaul t =Fal se]
If true convert from numbers to strings (default is strings to numbers)

Abstract ArrayldDat a converted [ OQUTPUT, MANDATORY, default=no de-
fault val ue]

The column datain numerical format (string format if reverse)
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See also

» asciiTableReader
e asciiTableWriter

» Developers Manual: herschel.ia.toolbox.util.ConvertAnglesTask

History
e 2012-12-20 - JDS: Initial prototype

* 2013-06-26 - JDS: Release

179



DP Commands Build 15.0.3262

1.84. convertimageUnit

Full Name: |herschel.ia.toolbox.image.ConvertlmageUnitTask

Alias: convertimageUnit
Type: JavaTask - @
Import: from herschel .ia.toolbox.image import ConvertlmageUnitTask

Category |Images/Analysis

Description
Thisisatask to convert the unit of an image from one surface brightness unit to another one.

Thisis atask to convert the unit of an image from one surface brightness unit to another one. You
must give the new surface brightness unit as input, and in some cases a so the beam areais required
(f.i. for conversion from Jy/beam to Jy/pixel).

Example

Example 1: Thisisan example of how to use the convertl mageUnit :

nyBeamArea = (Math. Pl * (18.1**2))/(4 * LOZ 2))
converted = convertlmageUnit (i mage = nylmage, newUnit = "Jy/pixel", beamArea =
nmyBeamAr ea)

API Summary

Properties

| mage i mage [ NPUT, MANDATORY, default =None]

Unit newUnit [INPUT, MANDATORY, default=None]

float beamArea [INPUT, OPTIONAL, default=0.0]

| mage convertedl mage [ QUTPUT, MANDATORY, def aul t =None]

API details

Properties

| mage i mage [ NPUT, MANDATORY, defaul t =None]
Thisistheinput image.

Unit newUnit [INPUT, MANDATORY, default=None]
Thisis the surface brightness unit to convert the image to.

float beamArea [I NPUT, OPTI ONAL, defaul t=0. 0]

Thisisisthe beam areain square arcsec, which is required for some unit conversion (f.i. from
Jy/beam to Jy/pixel).

| mage convertedl nage [ OQUTPUT, MANDATORY, defaul t =None]

Thisis the resulting converted image.
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See also

» Developers Manual: herschel.ia.toolbox.image.ConvertimageUnitTask
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1.85. convertUnits

Full Name: |herschel.ia.toolbox.util.ConvertUnitsTask

Alias: convertUnits
Type: JavaTask - @
Import: from herschel.ia.toolbox.util import ConvertUnitsTask

Category  |Arrays and datasetsManipulation

Description

Converts numeric data expressed in one unit, in terms of another unit.

Example

Example 1. Convert gigahertz to megahertz

dat aGHz = Doubl eld. range( 3) #
[1.0, 2.0, 3.0]

dataMHz = convert Units(dat a=dat aGHz, sourceUnit="GH", targetUnit="M1z") #
[ 1000. 0, 2000.0, 3000.0]

API Summary

Jython Syntax

convertedData = convertUnits(& t;data&gt;, & t;sourcelUnité&gt;,
&l t;targetUnité&gt;

[, &t;quantity&gt;, & t;referenceUnité&gt;, & t;reference&gt;,
&l t;overwite&gt; =Fal se, & t;verbose&gt; =Fal se])

Properties

Obj ect data [|I NPUT, MANDATORY, default=no default val ue]

String sourceUnit [INPUT, OPTIONAL, default=no default val ue]
String targetUnit [INPUT, MANDATORY, default=no default val ue]
String quantity [INPUT, OPTIONAL, default=no default val ue]
String referenceUnit [INPUT, OPTIONAL, default=no default val ue]
oj ect reference [INPUT, OPTIONAL, default=no default val ue]
Bool ean overwite [INPUT, OPTIONAL, default=Fal se]

Obj ect convertedData [ OQUTPUT, MANDATORY, default=no default val -
ue]

API details

Properties

bj ect data [I NPUT, MANDATORY, default=no default val ue]

The data to convert: either a Double, a DoubleArray, a DoubleParameter or a DataW'rapper
holding a DoubleArray. If it isnot a Double and overwrite is True, the datawill be modified
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String sourceUnit [INPUT, OPTIONAL, default=no default val ue]

The name of the unit in which the input data is expressed; must be omitted if the data provides
the source unit

String targetUnit [|NPUT, MANDATORY, default=no default val ue]
The name of the unit in which the input data will be expressed

String quantity [INPUT, OPTIONAL, default=no default val ue]

The name of the unit in which the input data will be expressed

String referenceUnit [INPUT, OPTIONAL, default=no default val ue]

The unit in which the reference value will be expressed; required when converting between in-
compatible flux density units

hj ect reference [ NPUT, OPTIONAL, default=no default val ue]

The reference value(s) to be used for converting between incompatible flux density units. It
must match the type and dimensions of the data parameter.

Bool ean overwite [INPUT, OPTIONAL, default=Fal se]

If True, theinput datawill be modified; if False, acopy array will be used for the conversion. It
isignored if the input datais a Double

bj ect convertedData [ OQUTPUT, MANDATORY, default=no default val -
uej

The datain numerical format, either a Double or a DoubleXd (depending on the input)

See also
» Developers Manual: herschel.ia.toolbox.util.ConvertUnitsTask

History

e 2013-03-04 - JSS: Initial prototype.

» 2013-09- 18 - JSS: Requirereferenceto be an array if the datais an array.
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1.86. convertWavescale

Full Name: |herschel.ia.toolbox.spectrum.ConvertWavescaleTask

Alias: convertWavescale
Type: JavaTask - @
Import: from herschel.ia.toolbox.spectrum import ConvertWavescaleT ask

Category  |Spectra/Analysis

Description

Task for transforming the wavescale between frequency (w), velocity (v), wavelength (I) and
wavenumber (K).

On one hand, the numerical values are adjusted according to the rules

ek =w/ c=11/1

ew=w * (1 - v/ic); kK=k0O* (1- vic); I =10/ (1 - v/ic)
where ¢ isthe speed of light. Furthermore, some meta data is updated:

* wave unit

» wave description

» wave name (where applicable - not all data structures may have this property)

« referencefrequency / wavelength or wavenumber used for the transformation to or from the vel ocity
scale.

The wavename mentioned above is changed to:
 "frequency" when transforming to a frequency scale

» "velocity” when transforming to avelocity scale

» "wavelength" when transforming to awavelength scale

» "wavenumber" when transforming to a wavenumber scale

When transforming to a velocity scale do not forget to specify areference.

Example

Example 1: global spectra # defined elsawhere

# assune data with wave scale in units MHz - prepare a new spectrum data obj ect
with transformed unit and
# keep the input unchanged:

result = convertWvescal e(ds=spectra, to="1/s", overwite=Fal se)

result = convertWvescal e(ds=spectra, to="Hz", overwite=Fal se)

result = convertWvescal e(ds=spectra, to="m 1", overwite=Fal se)

result = convertWvescal e(ds=spectra, to="m cronmeter", overwite=Fal se)
result = convertWvescal e(ds=spectra, to="mm', overwite=Fal se)

result = convertWvescal e(ds=spectra, to="km s", reference=1153.0,

overwrite=Fal se)

result = convertWvescal e(ds=spectra, to="km s-1", reference=1153.0,
overwrite=Fal se)

# without setting the overwiting parameter (and setting it to false) the
wavescal e unit is tranforned
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Example 1: global spectra # defined elsawhere

# directly for the input data:

convert Wavescal e(ds=spectra, to="GHz")

convertWavescal e(ds=spectra, to="Miz")

convert Wavescal e(ds=spectra, to="kms-1", reference=1153.0,
referencelnit="GHz")

convert Wavescal e(ds=spectra, to="Miz")

convert Wavescal e(ds=spectra, to="1/mi")

convert Wavescal e(ds=spectra, to="ms-1", reference=3. 8465)

convert Wavescal e(ds=spectra, to="1/nl)

convert Wavescal e(ds=spectra, to="mi")

convert Wavescal e(ds=spectra, to="ms-1", reference=260.0,
referenceUnit="mi crometer")

convert Wavescal e(ds=spectra, to="micronmeter")

convert Wavescal e(ds=spectra, to="GHz")

API Summary

Properties

SpectruntCont ai ner ds [| NPUT, MANDATORY, default=no default val -
ue. |
String to [INPUT, MANDATORY, default=no default val ue.]

Doubl e reference [I NPUT, OPTIONAL, default=no default val ue.]
String referenceUnit [INPUT, OPTIONAL, default=no default val ue.]
Bool ean overwite [INPUT, OPTIONAL, default=False.]

Spect runCont ai ner result [OUTPUT, OPTIONAL, default=no default

val ue ]
API details
Properties

Spect runCont ai ner ds [ NPUT, MANDATORY, default=no default val -
ue. ]

Spectrato be converted to a velocity scale. Examples of Spect r untCont ai ner are Spec-
trunild, SpectrunRd, Spectral Si npl eCube.

String to [INPUT, MANDATORY, default=no default value.]
Unit the given wave scale should be transformed to. Possible units are

« when transforming to frequency: "Hz" (or "s-1"), "kHZz", "MHZz", "GHZz", "THZz"

« when transforming to wavelength: "angstrom", "micrometer", "mm" (millimeter), "cm" (cen-

timeter), "m", "km", "ua" (astronomical units)

« when transforming to wavenumber: "m-1" (or "1/m"), "cm-1" (or "1/cm"), "mm-1" (or "1/
mm")

« when transforming to velocity: "m s-1" (or "m/s"), "km s-1" (or "km/s"), "km h-1"(or "km/
")

Doubl e reference [I NPUT, OPTI ONAL, default=no default val ue.]

Reference frequency, wavelength or wavenumber used only when transforming to the veloci-
ty scale. It defines where the velocity scaleis centered at. Note that the reference unit needs to
be expressed as a frequency, wavelength or wavenumber if the spectra are expressed at afre-
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Doubl e reference [INPUT, OPTI ONAL, default=no default val ue.]

guency, wavelength or wavenumber wavescal e, respectively. Specify areference unit if the ref-
erenceis expressed in adifferent unit that is consistent with the original wave scale. Example:
If the original wavescale isin MHz but the reference is specified in GHz, set the referencelUnit
to 'GHZ'. But, it is not possible to have the original wavescale in MHz and specify the reference
in awavelength unit.

String referenceUnit [INPUT, OPTIONAL, default=no default val ue.]

Unit of the reference frequency or reference wavescale. The same units are applicable as list-

ed with the parameter "to" (except for the velocity units that do not apply here). If no reference
unit is specified the reference is assumed to be in the same unit as the wave scale the spectra are
at.

Bool ean overwite [INPUT, OPTIONAL, default=False.]

Specify whether the input data container is reused - if true the values found therein are over-
written if false a new container is returned and the original spectrum data are not modified.

Spect runCont ai ner result [OUTPUT, OPTI ONAL, default=no default
val ue ]

Result object containing the results of the operation applied.

See also

» SpectrumContainer

» Developers Manual: herschel.ia.toolbox.spectrum.ConvertWavescal eTask

History

e 2011-08-08 - nel chi or: renamed from ConvertWavescale
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1.87. Convolution

Full Name: |herschel.ianumeric.toolbox.filter.Convolution

Alias: Convolution
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.filter import Convolution

Category | Mathematics/Signal processing

Description

This class implements the convolution of a one- or two-dimensional array with a one-dimensional
convolution kernel.

Y ou can choose the behaviour at the edges with the edge parameter :

 edge = Convolution.ZEROES = 0 : sets the input array values to zero beyond the edges (default
behavior)

» edge= Convolution.CIRCULAR = 1: wraps around the edges (circular convolution) and continues
at the other side of the input array

 edge = Convolution.REPEAT = 2 : repeats the values beyond the edges of the input array
* edge = Convolution.CUTOFF = 3 : Cut off the parts of the filter that go beyond the input array

With the center parameter, you can also indicate whether you want to align the convolution kernel
with the input array. Set it to true (which is the default value) if you want alignment, or to false when
you don't want alignment.

Example

Example 1: Apply convolution filter on an Int1ld x with a kernel k:

Int1d([1,3,2,4,6,5])

Doubl e1ld([ 1, 3,2]) #The kernel has odd nunber of el enents
Convol ution(k) # center=true and edge = 0 (default)

print f(x) # [6.0,13.0,16.0,22.0, 31.0, 27.0]

f = Convol ution(k, center=0) # center=false, edge = 0 (default)
print f(x) # [1.0,6.0,13.0, 16.0, 22.0, 31. 0]

f =Convol ution(k, edge=1) # center is true and edge is circular
print f(x) # [16.0,13.0,16.0, 22.0, 31.0, 28.0]

f=Convol ution(k, edge=2) # center=true, edge is repeat

print f(x) # [8.0,13.0,16.0,22.0, 31.0, 32.0]

f=Convol ution(k, edge=3) # center=true, edge is cutoff

print f(x) # [9.0,13.0,16.0, 22.0, 31.0, 32. 4]

X
k
f

APl Summary

Constructors

Convol ution (Doubl eld kernel)
Construction of a new Convolution.

Convol ution (Doubl eld kernel)
Construction of anew Convolution.

Convol uti on (Doubl eld kernel, boolean center, Convolution. ZE-
RCES| Cl RCULAR| REPEAT| CUTOFF edge)
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Constructors

Construction of a new Convolution.

Convol ution (double[] kernel, boolean center, Convolution. ZE-
RCES| Cl RCULAR| REPEAT| CUTOFE edge)

Construction of a new Convolution.

M ethods
Doubl eld get Ker nel
Returns the convolution kernel.

bool ean get Cent er

Returns the alignment behaviour: center

i nt get Edge
Returns the behaviour at the edges.

set Center (bool ean center)

Sets the alignment behaviour parameter: center
set Edge (Convol uti on. ZERCES| Cl RCULAR| REPEAT| CUTOFF edge)
Setting the behaviour at the edges for this Convolution.
Doubl eld nutate (Doubl eld array)
Applies the convolution to a one-dimensional array
Doubl e2d nutate (Doubl e2d array)
Applies the convolution to a two-dimensional array

API Details

Constructors

Convol ution (Doubl eld kernel)
Construction of a new Convolution.

A new Convolution is constructed with the given convolution kernel, and default values for the
other parameters :

* center = true : convolution kernel not aligned with the input array

 edge = Convolution.ZEROES : set the input array values to zero beyond the edges
Argument
Doubl eld kernel [1NPUT, MANDATORY, default=None]

The convolution kernel in the form of a Doubleld. When the center parameter is set to true,
this kernel should have an off number of elements.

Convol ution (Doubl eld kernel)
Construction of a new Convolution.

A new Convolution is constructed with the given convolution kernel, and default values for the
other parameters :

 center = true : convolution kernel not aligned with the input array

 edge = Convolution.ZEROES : set the input array values to zero beyond the edges

Argument
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Convol ution (Doubl eld kernel)

Doubl eld kernel [1NPUT, MANDATORY, defaul t=None]

The convolution kernel in the form of a Doubleld. When the center parameter is set to true,
this kernel should have an off number of elements.

Convol ution (Doubl eld kernel, bool ean center, Convol ution. ZE-
ROES| Cl RCULAR| REPEAT| CUTOFF edge)

Construction of a new Convolution.

A new Convolution is constructed with the given convolution kernel. Also the behaviour at the
edges and whether or not to align the convolution kernel with the input array are given.

Arguments
Doubl eld kernel [1NPUT, MANDATORY, default=None]

The convolution kernel in the form of a Doubleld. When the center parameter is set to true,
this kernel should have an off number of elements.

bool ean center [INPUT, MANDATORY, default=true]
Whether or not to align the convolution kernel with the input array.

Convol uti on. ZERCES| Cl RCULAR| REPEAT| CUTOFF edge [ NPUT, MANDATO
RY, defaul t =Convol uti on. ZERCES]

Specifies the behaviour at the edges::

 edge = Convolution.ZEROES = 0 : setsthe input array values to zero beyond the edges
(default behavior)

 edge = Convolution.CIRCULAR = 1 : wraps around the edges (circular convolution) and
continues at the other side of the input array

 edge = Convolution.REPEAT = 2 : repeat the values beyond the edges of the input array

 edge = Convolution.CUTOFF = 3 : Cut off the parts of the filter that go beyond the input
array

Convol ution (double[] kernel, bool ean center, Convol ution. ZE-
ROES| Cl RCULAR| REPEAT| CUTOFF edge)

Construction of a new Convolution.

A new Convolution is constructed with the given convolution kernel. Also the behaviour at the
edges and whether or not to align the convolution kernel with the input array are given.

Arguments
doubl e[] kernel [INPUT, MANDATORY, default=None]

The convolution kernel in the form of a doubl€g[]. When the center parameter is set to true,
this kernel should have an off number of elements.

bool ean center [INPUT, MANDATORY, default=true]
Whether or not to align the convolution kernel with the input array.

Convol uti on. ZERCES| Cl RCULAR| REPEAT| CUTOFF edge [ NPUT, MANDATO-
RY, defaul t =Convol uti on. ZERCES]

Specifies the behaviour at the edges:

 edge = Convolution.ZEROES = 0 : setsthe input array values to zero beyond the edges
(default behavior)

 edge = Convolution.CIRCULAR = 1 : wraps around the edges (circular convolution) and
continues at the other side of the input array
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Convol ution (double[] kernel, bool ean center, Convol ution. ZE-
ROES| Cl RCULAR| REPEAT| CUTOFF edge)

 edge = Convolution.REPEAT = 2 : repeat the values beyond the edges of the input array

 edge = Convolution.CUTOFF = 3 : Cut off the parts of the filter that go beyond the input
array

Methods

Doubl eld get Ker nel
Returns the convolution kernel.

Returns the convolution kernel for this Convolution.
Return
Doubleld

The convolution kernel for this Convolution.

bool ean get Cent er

Returns the alignment behaviour: center

Returns the alignment behaviour of the convolution kernel with the input data for this Convolu-
tion:

* center = true : the convolution kernel will be aligned with the input array

 center =false: the convolution kernel will not be aligned with the input array
Return
boolean

The alignment behaviour of the convolution kernel with the input array for this Convolution.

i nt get Edge
Returns the behaviour at the edges.

Returns the behaviour at the edges for this Convolution :

« edge = Convolution.ZEROES = 0 : setsthe input array values to zero beyond the edges (default
behavior)

* edge = Convolution.CIRCULAR = 1 : wraps around the edges (circular convolution) and contin-
ues at the other side of the input array

» edge = Convolution.REPEAT = 2 : repeats the values beyond the edges of the input array

* edge = Convolution.CUTOFF = 3: Cut off the parts of the filter that go beyond the input array
Return
int

The behaviour at the edges for this Convol ution.

set Center (bool ean center)

Sets the alignment behaviour parameter: center

Sets the alignment behaviour of the convolution kernel with the input array for this Convolution to
the given behaviour :
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set Center (bool ean center)

« center = true : the convolution kernel will be aligned with the input array

 center = false: the convolution kernel will not be aligned with the input array
Argument
bool ean center [INPUT, MANDATORY, default=true]
Whether or not to align the convolution kernel with the input array.

set Edge (Convol uti on. ZERCES| Cl RCULAR| REPEAT| CUTOFF edge)

Setting the behaviour at the edges for this Convolution.
Sets the behaviour at the edges for this Convolution to the given behaviour :

* edge = Convolution.ZEROES = 0 : setsthe input array valuesto zero beyond the edges (default
behavior)

* edge = Convolution.CIRCULAR = 1 : wraps around the edges (circular convolution) and contin-
ues at the other side of the input array

 edge = Convolution.REPEAT = 2 : repeats the values beyond the edges of the input array

* edge = Convolution.CUTOFF = 3 : Cut off the parts of the filter that go beyond the input array
Argument

Convol uti on. ZERCES| Cl RCULAR| REPEAT| CUTOFF edge [ NPUT, MANDATO-
RY, defaul t =Convol uti on. ZERCES]

Specifies the behaviour at the edges:

 edge = Convolution.ZEROES = 0 : setsthe input array values to zero beyond the edges
(default behavior)

 edge = Convolution.CIRCULAR = 1 : wraps around the edges (circular convolution) and
continues at the other side of the input array

* edge = Convolution.REPEAT = 2 : repeat the values beyond the edges of the input array

* edge = Convolution.CUTOFF = 3 : Cut off the parts of the filter that go beyond the input
array

Doubl eld nut at e (Doubl eld array)

Applies the convolution to a one-dimensional array

Applies the convolution to a one-dimensional array with the parameters held by this Convolution.
Argument
Doubl eld array [INPUT, MANDATORY, default=no default val ue]
The array to which to apply the convolution, as Doubleld
Return
Doubleld

The result of the convolution (a one-dimensional array).

Doubl e2d nut at e (Doubl e2d array)

Applies the convolution to atwo-dimensional array

Applies the convolution to atwo-dimensional array with the parameters held by this Convolution.
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Doubl e2d nut at e (Doubl e2d array)
Argument
Doubl e2d array [INPUT, MANDATORY, default=no default val ue]
The array to which to apply the convolution, as Double2d
Return
Double2d

The result of the convolution (atwo-dimensional array).

See also
» BoxCarFilter
» GaussianFilter

» Developers Manual: herschel.ia.numeric.toolbox.filter.Convolution

History

e 2008-04- 23 - AS: Modify default for center parameter; default is center=True.
* 2010-12-14 - AS: Add URM category; correct URM example.

e 2011-09-19 - New: agorithm for proper convolution calculation (HCSS 14114)
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1.88. CoordsTranslator

Full Name: |herschel.ia.dataset.image.wcs.CoordsTrangl ator

Type: JavaClass- @

Import: from herschel.ia.dataset.image.wcs import CoordsTranslator
Description

Thisisaclassthat is used to convert sky coordinates in one coordinate system to sky coordinates in
another coordinate grid.

APl Summary

Constructors
CoordsTranslator (Ws from Ws to)
Constructs a new CoordsTranslator, that can be used to convert sky coordinates one one

CoordsTransl ator (Ws. Type from Ws. Type to)

Constructs a new CoordsTranglator, that can be used to convert sky coordinates one one

M ethods
doubl e[] translate (double[] before)

Trandation of sky coordinates.

Quat er ni on get Quat erni on

Returns the quaternion for this CoordsTrand ator, that is used for coordinate conversions be-
tween equatorial, galactic, and ecliptic coordinate systems.

bool ean i sSane

Checks whether the origina and the new coordinate system for this CoordsTranslator are the

same.
API Detalils
Constructors

CoordsTransl ator (Ws from Ws to)
Constructs a new CoordsTranslator, that can be used to convert sky coordinates one one

coordinate system, to sky coordinates in another coordinate system.
Arguments
Ws from [ NPUT, MANDATCRY, default=no default val ue]
The original coordinate system, as Wcs
Ws to [INPUT, MANDATORY, default=no default val ue]
The new coordinate system, as Wcs

CoordsTransl ator (Ws. Type from Ws. Type to)

Constructs a new CoordsTranslator, that can be used to convert sky coordinates one one

coordinate system, to sky coordinates in another coordinate system.
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CoordsTransl ator (Ws. Type from Ws. Type to)

Arguments
Ws. Type from [| NPUT, MANDATORY, default=no default val ue]
The original coordinate system, as Wcs.Type
Ws. Type to [I NPUT, MANDATORY, default=no default val ue]
The new coordinate system, as Wcs.Type

Methods

doubl e[] translate (doubl e[] before)

Trandation of sky coordinates.
Trandates the given sky coordinates in the original coordinate system for this CoordsTranslator to
sky coordinates in the new coordinate system for this CoordsTrand ator.
Argument

doubl e[] before [I NPUT, MANDATORY, default=no default val ue]

The sky coordinates in the original coordinate system for this CoordsTrand ator, as doubl €[]

Return

doubl€[]

The given sky coordinates translated to the new coordinate system for this CoordsTranslator.

Quat er ni on get Quat er ni on

Returns the quaternion for this CoordsTranslator, that is used for coordinate conversions between
equatorial, galactic, and ecliptic coordinate systems.

Return
Quaternion

The quaternion for this CoordsTranslator, that is used for coordinate conversions between equa-
torial, galactic, and ecliptic coordinate systems.

bool ean i sSanme

Checks whether the original and the new coordinate system for this CoordsTranslator are the same.
Return
boolean

Trueif the original and the new coordinate system for this CoordsTrangator are the same; false
otherwise.

See also

» Developers Manual: herschel .ia.dataset.image.wcs.CoordsTransl ator
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1.89. Correlate

Full Name: |herschel.ia.numeric.toolbox.basic.Correlate

Alias: Correlate
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.basic import Correlate

Category | Mathematics/Statistics

Description
Returns the linear Pearson correlation coefficient of the input arrays.

If one array is longer than the other, only the values up to the length of the shortest array are taken
into account.

Example

Example 1. Correlation of two Longld arrays

x = Longld([65, 63, 67, 64, 68, 62, 70, 66, 68, 67, 69, 71])
y = Longld([68, 66, 68, 65, 69, 66, 68, 65, 71, 67, 68, 70])
print Correlate(x)(y) # 0.7026516450800809

APl Summary

Jython Syntax
& t;r&gt;=Correlate(& t;x&qt;) (& t;y&gt:;)

Properties

1-D array x [INPUT, MANDATCORY, default=no default val ue]
1-D array y [INPUT, MANDATORY, default=no default val ue]
Doubl e r [ OUTPUT, MANDATORY, default=no default val ue]

API detalils

Properties

1-D array x [INPUT, MANDATORY, default=no default val ue]
First array to be correlated. Integer arrays are implicitly transformed to double arrays.

1-D array y [INPUT, MANDATORY, default=no default val ue]
Second array to be correlated. Integer arrays are implicitly transformed to double arrays.

Doubl e r [QUTPUT, MANDATORY, default=no default val ue]
The linear Pearson correlation coefficient of the input arrays.

See also

» CorrelateMatrix
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» Developers Manual: herschel.ia.numeric.toolbox.basic.Correlate
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1.90. CorrelateMatrix

Full Name: |herschel.ianumeric.toolbox.basic.Correl ateM atrix

Alias: CorrelateMatrix
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.basic import CorrelateMatrix

Category | Mathematics/Statistics

Description
Returns the linear Pearson correlation coefficients of the input mx n matrix.

The result is an n x n matrix with each (i, j) value equal to the correlation coefficient of the i and |
columns of the original matrix.

Example

Example 1. Correlation of a matrix of integers

m= Int2d([ [65 67], [64, 68], [67, 71] ])
print CorrelateMatrix()(m
# [ [1.0, 0.8386278693775344], [0.8386278693775344, 1.0] ]

APl Summary

Jython Syntax
& t;r&gt;=CorrelateMatrix() (& t; mgt;)

Properties
2-D array (mrows x n colums) m [l NPUT, MANDATORY, default=no
def aul t val ue]

Doubl e2d r [ QUTPUT, MANDATCRY, default=no default val ue]

API details

Properties

2-D array (mrows x n columms) m[INPUT, MANDATORY, default=no
default val ue]

The matrix to be correlated, with m rows and n columns. Integer values are implicitly trans-
formed to double values.

Doubl e2d r [ QUTPUT, MANDATORY, default=no default val ue]

The n x n matrix with the linear Pearson correlation coefficients of the input matrix.

See also

» Correlate

» Developers Manual: herschel.ia.numeric.toolbox.basic.CorrelateM atrix
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1.91. COS

Full Name: |herschel.ia.numeric.toolbox.basic.Cos
Alias: COSs
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.basic import Cos
Category | Mathematics/Trigonometry
Description

Returns the cosine of anumber or array.

If theinput is an array, the output is an array of the same type and size, with cosine values instead of
the original elements. For complex numbers, the cosine is computed for the real and imaginary part.

Example

Example 1. Applying COSto a Float1ld

print

x = Float 1d([0, 0.5])
Cos(x) # [1.0,0.87758255]

APl Summary

Jython Syntax

&lt;y&gt;

= COS(&lt;x&gt;)

Properties

Nunber or array x [INPUT, MANDATORY, default=no default val ue]

Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Nunber or array x [INPUT, MANDATORY, default=no default val ue]

The angle or angles of which to compute the cosine, in radians.

Nunmber or array y [OQUTPUT, MANDATCRY, default=no default val ue]

The cosine value or values.

See also

* ARCCOS

» COSH
« SIN

« TAN
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» Developers Manual: herschel .ia.numeric.toolbox.basic.Cos
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1.92. COSH

Full Name: |herschel.ia.numeric.toolbox.basic.CosH

Alias: COSH
Type: Java Class- @
Import: from herschel.ia.numeric.toolbox.basic import CosH

Category | Mathematics/Trigonometry

Description
Returns the hyperbolic cosine of a number or array.

If theinput isan array, the output is an array of the same type and size, with hyperbolic cosine values
instead of the original elements. For complex numbers, the hyperbolic cosine is computed for the real
and imaginary part.

APl Summary

Jython Syntax
& t;y&gt; = COSH( & t; x&gt;)

Properties
Nunber or array x [INPUT, MANDATORY, default=no default val ue]
Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API detalils

Properties

Nunmber or array x [INPUT, MANDATORY, default=no default val ue]
The angle or angles of which to compute the hyperbolic cosine, in radians.

Nunmber or array y [OUTPUT, MANDATCRY, default=no default val ue]

The hyperbolic cosine value or values.

See also

+ COS
* ARCCOS

» Developers Manual: herschel.ia.numeric.toolbox.basic.CosH
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1.93. Covariance

Full Name: |herschel.ia.numeric.toolbox.stat.Covariance

Alias: Covariance
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.stat import Covariance

Category | Mathematics/Statistics

Description
Y ields the covariance between two random variables/vectors x and y with finite second moments

If one vector is longer than the other, only the values up to the length of the shorter vector will be
taken into account.

Example

Example 1. Covariance of two vectorsof long

X Longld([ 65, 63, 67, 64, 68, 62, 70, 66, 68, 67, 69, 71])
y Longld([ 68, 66, 68, 65, 69, 66, 68, 65, 71, 67, 68, 70])
print Covariance(x)(y) # 3.361111111111112

APl Summary

Jython Syntax
&l t;r&gt;=Covariance(& t;x&gt;) (& t;y&gt;)

Properties
any ordered 1d array x [|NPUT, MANDATORY, default=no default val-

ue]
any ordered 1d array y [INPUT, MANDATORY, default=no default val -

ue]
doubl e r [QOUTPUT, MANDATORY, default=no default val ue]

API details

Properties

any ordered 1d array x [INPUT, MANDATCORY, default=no default val -
uej
May be an integral or floating-point array; the former implicitly transformed to a double array.

any ordered 1d array y [INPUT, MANDATORY, default=no default val -
uej
May be an integral or floating-point array; the former implicitly transformed to a double array.

doubl e r [ QUTPUT, MANDATCRY, default=no default val ue]
Returns the covariance between the input arrays with finite second moments..
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See also

» CovarianceMatrix

» Developers Manual: herschel.ia.numeric.toolbox.stat. Covariance
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1.94. CovarianceMatrix

Full Name: |herschel.ia.numeric.toolbox.stat. CovarianceM atrix

Alias: CovarianceMatrix
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.stat import CovarianceMatrix

Category | Mathematics/Statistics

Description
Yields the covariance matrix of theinput M x N matrix

The result isa N x N matrix with each i, j value egual to the covariance of the ith and jth columns
of the original matrix.

Example

Example 1: Apply Covariance of a matrix of integers

m= Int2d([ [65, 67], [64, 68], [67, 71] ])
print CovarianceMatrix()(m

# [[1.5555555555555556, 1. 7777777777777777] ,
[1.7777777777777777, 2. 8888888888888893] ]

APl Summary

Jython Syntax
&l t;r&gt;=CovarianceMatrix() (& t; n&gt;)

Properties

any ordered 2d array (Mrows x N colums) m [l NPUT, MANDATORY,
def aul t =no defaul t val ue]

Doubl e2d r [ QUTPUT, MANDATCRY, default=no default val ue]

API details

Properties

any ordered 2d array (Mrows x N colums) m [INPUT, MANDATORY,
defaul t=no default val ue]

May be an integral or floating-point array; the former implicitly transformed to a double array.

Doubl e2d r [ QUTPUT, MANDATORY, default=no default val ue]
Returns the N x N matrix with the covariances of the input matrix.

See also

» Covariance

» Developers Manual: herschel.ia.numeric.toolbox.stat. CovarianceMatrix
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1.95. createRgblmage

Full Name: |herschel.ia.toolbox.image.CreateRgbl mageTask

Alias: createRgblmage

Type: JavaTask - @

Import: from herschel.ia.toolbox.image import CreateRgbl mageTask
Category |Images/Analysis

Description
Thisis atask to combine three images to an RGB-image.

These three images should cover more or less the same area on the sky, but in different filters. If they
have adifferent Wcs, or they have the same Wcs but different dimensions, they will be regridded onto
the smallest grid before they are combined to an RGB-image. Before combining them, their values
are rescaled, such that these are integers between 0 and 255. If not al three input image have avalid
Wcs, they can only be combined if they have the same dimensions. If they all have the same Wcs
and the same dimensions, this Wcs is aso used for the resulting RGB image. Otherwise they are
regridded onto the spatial grid of the image with the least number of pixels. If a Wcs was given as
input, that will be used, if valid. How isthe rescaling doneif you have given the cut levelsfor all input
images yourself? For an image for which you have given the cut levels "lowCut" and "highCut", each
intensity value is replaced by (value - lowCut) / (highCut - lowCut) * 255 The values in the scaled
image then range between 0 and 255. Possible regridding onto a new output grid is then done in a
non-flux-conservative way (in order to guarantee that the values of the regridded scaled image are
still between 0 and 255). How is the rescaling done if you have not given the cut levels yourself, by
a percentage and a scaling factor? For each image, the cut levels are calculated, such that the given
percentage of valuesisincluded in thisrange. We then multiply the intensity valuesin the image with
the given scaling factor. We then apply the procedure as described above for the multiplied image and
the calculated cut levels.

Examples

Example 1: Thisisan example of how you can use the createRgbl mage by specifying the cut
levelsyourself :

rgb = createRgbhl mage(red = nyRedl mage, green = nmyG eenl mage, blue =
nyBl uel mage, | owBlue = 0.0,
hi ghBlue = 50.0, |owG een = 60.0, highGeen = 120.0,
| owBl ue = 12.0,
hi ghGreen = 160. 0)

Example 2: Thisisan example of how you can use the createRbl mage by specifying the per -
centage and scaling

factors :
rgb = createRgbhl mage(red = nmyRedl nage, green = nmyG eenl mage, blue =
nyBl uel mage,
percentage = 98.0, redFactor = 1.3, greenFactor = 1.0,
bl ueFactor = 1.6)
rgb = createRgbhl mage(red = nmyRedl mage, green = nmyG eenl mage, blue =
nyBl uel mage,

Il
=
o

percentage = 98.0, redFactor = 1.3, greenFactor
bl ueFactor = 1.6,
wes = nyWs)
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APl Summary

Properties

I mage red [ NPUT, MANDATORY, def aul t =None]

| mage green [ NPUT, MANDATORY, default=None]

| mage bl ue [ NPUT, MANDATORY, def aul t =None]

Ws wes [ I NPUT, OPTI ONAL, def aul t =None]

Doubl e

percent [ NPUT, MANDATORY, def ault=98. 0]

Doubl e

| owRed [ I NPUT, OPTIONAL, defaul t=None]

Doubl e

hi ghRed [1 NPUT, OPTI ONAL, defaul t =None]

Doubl e

| owG een [I NPUT, OPTI ONAL, def aul t =None]

Doubl e

hi ghG een [ NPUT, OPTI ONAL, defaul t=None]

Doubl e

| owBl ue [I NPUT, OPTI ONAL, def aul t =None]

Doubl e

hi ghBlue [1NPUT, OPTI ONAL, defaul t =None]

Doubl e

redFact or [ NPUT, OPTI ONAL, defaul t=None]

Doubl e

greenFactor [INPUT, OPTIONAL, def aul t=None]

Doubl e

bl ueFactor [INPUT, OPTIONAL, default=None]

RgbSi npl el mage rgb [ OUTPUT, NMANDATORY, def aul t =None]

API detalils

Properties

I mage red [I NPUT, MANDATORY, defaul t=None]

Thisisthe red input image.

| mage green [ NPUT, MANDATORY, default=None]

Thisisthe green input image.

| mage blue [INPUT, MANDATORY, defaul t =None]

Thisisthe blueinput image.

Ws wes [ I NPUT, OPTI ONAL, def aul t =None]

Thisisthe optional Wcs for the resulting RGB-image.

Doubl e percent [INPUT, MANDATORY, default=98. 0]

Thisisthe percentage of valuesto include.

Doubl e | owRed [ I NPUT, OPTI ONAL, defaul t =None]

Thisisthelow cut level for the red image.

Doubl e hi ghRed [ NPUT, OPTIONAL, defaul t =None]

Thisisthe high cut level for the red image.

Doubl e | owG een [| NPUT, OPTI ONAL, def aul t =None]

Thisisthelow cut level for the green image.
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Doubl e hi ghGreen [I NPUT, OPTI ONAL, defaul t =None]
Thisisthe high cut level for the green image.

Doubl e | owBl ue [I NPUT, OPTI ONAL, defaul t =None]

Thisisthelow cut level for the blue image.

Doubl e hi ghBl ue [I NPUT, OPTI ONAL, def aul t =None]
Thisisthe high cut level for the blue image.

Doubl e redFactor [INPUT, OPTI ONAL, defaul t =None]

Thisisthe factor with which to multiply the intensity values in the red image. Should be left to
1.0if you specify the cut levels yourself.

Doubl e greenFactor [INPUT, OPTI ONAL, defaul t =None]

Thisisthe factor with which to multiply the intensity valuesin the green image. Should be left
to 1.0 if you specify the cut levels yourself.

Doubl e bl ueFact or [INPUT, OPTI ONAL, defaul t =None]

Thisisthe factor with which to multiply the intensity valuesin the blue image. Should be l€eft to
1.0if you specify the cut levels yourself.

RgbSi npl el mage rgb [ QUTPUT, MANDATORY, defaul t =None]
Thisisthe resulting RGB-image.

See also

» Developers Manual: herschel.ia.toolbox.image.CreateRgbl mageTask
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1.96.

cropCube

Full Name: |herschel.ia.toolbox.cube.CropCubeTask

Alias: cropCube

Type: JavaTask - @

Import: from herschel.ia.toolbox.cube import CropCubeTask

Category |Datacubes/Analysis

Description

Extracts a sub-cube from the provided Cube.

Crops the cube in the spectral and/or spatial domains. If provided as inputs, the following metadata

are added to the output cube: colMin, colMax, rowMin, rowMax.

API Summary

Properties

Si npl eCube cube [I NPUT, MANDATORY, default=no default val ue]

I nteger startSpeclndex [INPUT, OPTIONAL, default=0]

| nt eger endSpecl ndex [ NPUT, OPTI ONAL, def aul t=dept h-1]

Doubl e startWave [INPUT, OPTIONAL, default=no default]

Doubl e endWave [I NPUT, OPTIONAL, default=no default]

Integer colMn [INPUT, OPTIONAL, default=0]

I nteger col Max [I NPUT, OPTI ONAL, def aul t=wi dth-1]

I nteger rowM n [ I NPUT, OPTI ONAL, default=0]

I nteger rowvax [ NPUT, OPTI ONAL, def aul t=hei ght-1]

Si npl eCube croppedCube [ OUTPUT, NMANDATORY, default=no default

val ue]

API details

Properties

Si mpl eCube cube [ NPUT, MANDATORY, default=no default val ue]

The Cube from which we want to extract a smaller part

I nteger startSpeclndex [INPUT, OPTIONAL, default=0]

Thefirst spectral index. Ignored when startWave is provided.

I nt eger endSpecl ndex [INPUT, OPTI ONAL, defaul t =dept h-1]

The last spectral index. Ignored when endWave is provided.

Doubl e startWave [INPUT, OPTI ONAL, default=no default]

The start wavelength/frequencey of the spectral range.
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Doubl e endWave [ NPUT, OPTI ONAL, defaul t=no default]
The end wavelength/frequencey of the spectral range.

Integer colMn [INPUT, OPTIONAL, default=0]

the minimum column value for the spatial extraction

I nt eger col Max [I NPUT, OPTI ONAL, defaul t=wi dt h-1]
the maximum column value for the spatial extraction

I nteger rowM n [I NPUT, OPTI ONAL, defaul t=0]
the minimum row value for the spatial extraction

I nteger rowivax [INPUT, OPTI ONAL, default =hei ght-1]
the maximum row value for the spatial extraction

Si mpl eCube croppedCube [ QUTPUT, MANDATORY, default=no default
val ue]

Output cube (same type of product as input cube)

See also

» Developers Manual: herschel.ia.toolbox.cube.CropCubeTask
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1.97.

crop

Full Name: |herschel.ia.toolbox.image.CropTask

Alias: crop

Type: JavaTask - @

Import: from herschel.ia.toolbox.image import CropTask

Category |Images/Analysis

Description

Thisisatask to crop an image to arectangular region.

Thisisatask to crop animageto arectangular region. Y ou must specify the rows and column, between
which to crop the image.

Example

Example 1. Thisishow you can crop an image between row 11 and 240, and column 240 and
300

cropped = crop(image = nylmage, rowl = 11, row2 = 55, columl = 240, colum2 =
300)

APl Summary

Jython Syntax
crop(i mage, 11, 240, 55, 300)

Properties

| mage image [I NPUT, MANDATORY, default=None]

int rowl [INPUT, OPTIONAL, default=0]

int columl [INPUT, OPTIONAL, default=0]

int row2 [INPUT, OPTIONAL, default=height]

int colum?2 [INPUT, OPTIONAL, default=wi dth]

| mage croppedl mage [ QUTPUT, MANDATORY, def aul t =None]

API details

Properties

| mage i mage [ NPUT, MANDATCRY, defaul t =None]
Thisistheinput image.

int rowl [INPUT, OPTIONAL, default=0]

Thisisthe minimum row of the rectangle to which to crop the image. If thisis not specified, 0
isused.

int columl [INPUT, OPTIONAL, default=0]

Thisisthe minimum column of the rectangle to which to crop the image. If thisis not specified,
Oisused.
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int row2 [INPUT, OPTIONAL, default=height]

Thisisthe maximum row of the rectangle to which to crop the image. If thisis not specified,
the height of the image is used.

int colum2 [|NPUT, OPTIONAL, defaul t=wi dth]

Thisis the maximum column to which to crop the image. If thisis not specified, the width of
imageis used.

| mage croppedl nage [ QUTPUT, MANDATORY, defaul t =None]
Thisisthe resulting cropped image.

See also

» Developers Manual: herschel.ia.toolbox.image.CropTask
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1.98. crossCorrelation

Full Name: |herschel.ia.toolbox.image.CrossCorrelationTask

Alias: crossCorrelation

Type: Java Task - @

Import: from herschel.ia.toolbox.image import CrossCorrel ationTask
Category |Images/Analysis

Description

Thisisatask to calculate the linear Pearson correlation coefficient of two images.

Thisisatask to calculate the linear Pearson correlation coefficient of two images. We start from two
M x N images (M = number of rows, N = number of columns) and calculate the N x N linear Pearson
coeffient matrix . Thei'th row and j'th column element corresponds to the correlation of the i'th and
j'th columns of the M x N matrices.

Example

Example 1: Thisisan example of how to use the crossCorrelation :

correlation = crossCorrel ation(i magel = nyl magel, image2 = nyl mage2)

APl Summary

Properties

I mage i magel [1 NPUT, MANDATORY, defaul t=None]

| mage i mage2 [ |1 NPUT, MANDATORY, defaul t=None]

Doubl e2d correl ati on [ OQUTPUT, MANDATORY, def aul t =None]

API details

Properties

| mage i magel [ NPUT, MANDATORY, defaul t =None]
Thisisthefirst image.

| mage i mage2 [ NPUT, MANDATORY, defaul t =None]
Thisisthe second image.

Doubl e2d correl ati on [ OQUTPUT, MANDATORY, def aul t =None]
Thisisthe matrix with the linear Pearson corelation coefficients.

See also

» Developers Manual: herschel.ia.toolbox.image.CrossCorrelationTask
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1.99. CubicSplinelnterpolator

Full Name: |herschel.ia.numeric.toolbox.interp.CubicSplinel nterpolator

Alias: CubicSplinel nterpol ator
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.interp import CubicSplinel nterpolator

Category | Mathematics/Interpolation

Description

Given aset of knots (x,y), thisfunction computes values at arbitrary positions by use of acubic spline.

It assumes that the second derivatives are zero at the end points (i.e. a natural spline). This can only

be applied to numeric arrays of rank 1."

Example

Example 1. Create and apply a CubicSplinelnterpolator on a Doubleld

# create some knots

x=Doubl eld. range(10) # [0.0,1.0,2.0,3.0,4.0,5.0,6.0,7.0,8.0,9.0]
f =Cubi cSpl i nel nt er pol at or ( x, SQUARE( x) )

u=Fl oat 1d([1,1.1,2,2.6,3,3.9])

print f(u) # [1.0,1.1970944, 4.0, 6. 7656145, 9. 0, 15. 209593]

APl Summary

Jython Syntax

trapol ation])

&l t;f&gt; =CubicSplinelnterpolator(&t;x&gt;, & t;y&gt;[,all owkx-

Properties

Doubl eld x [I NPUT, MANDATORY, default=no default val ue]

Doubl eld y [I NPUT, OPTIONAL, default=fal se]

bool ean al | owExtrapol ation [I NPUT, OPTI ONAL, default=fal se]

API details

Properties

Doubl eld x [I NPUT, MANDATOCRY, default=no default val ue]

The knots are Doubleld

Doubl eld y [I NPUT, OPTI ONAL, defaul t =fal se]

The knots are Doubleld

bool ean al | owExt rapol ati on [I NPUT, OPTI ONAL, default=fal se]

Extrapolation is not allowed by default. Boolean. TRUE allows extrapol ation.

212



DP Commands Build 15.0.3262

See also

e Linearlnterpolator

» NearestNeighborlnterpolator

» Developers Manual: herschel .ia.numeric.tool box.interp.CubicSplinel nterpol ator

History

* 2009- 02- 26 - LZ: Changed the example output with the real time result
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1.100. cutLevels

Full Name: |herschel.ia.toolbox.image.CutL evelsTask

Alias: cutLevels
Type: Java Task - @
Import: from herschel.ia.toolbox.image import CutL evelsTask

Category |Images/Analysis

Description
Thisis atask to determine the cut levels of an image.
Thisis atask to determine the cut levels of an image. These can calculated using two methods :
* PERCENT : A certain percentage of the pixelsis calculated.

* MEDIAN_FILTER : A window of 7 pixelsistaken. From this window, the median is taken. This
median isthen compared with the minimum and maximum val ue of theimage. 21 pixelsare skipped
in the column dimension and 3 rows are skipped.

The result is returned as an array of doubles. The first value is the minimum value and the second
valueisthe maximum value.

Examples

Example 1: Thisishow you can calculate the cut levels of an image, where 95% of theinten-
sity values are included:

| evel s = cutLevel s(i mage = nyl nage, met hod = Cut Level sTask. PERCENT, percent =
95.0)

Example 2: Thisishow you can calculate the cut levels of an image, using the median filter:

| evel s = cut Level s(i mage = nyl mage, method = Cut Level sTask. MEDI AN_FI LTER)

APl Summary

Jython Syntax
cut Level s(i mage, Cut Level s. PERCENT, 95.0)

Properties

| mage i mage [ NPUT, MANDATORY, defaul t =None]

int nmethod [INPUT, OPTIONAL, default=Cutlevels.VEDI AN FILTER]
doubl e percent [INPUT, OPTIONAL, default=99.5]

doubl e[] cutlevels [ OQUTPUT, MANDATORY, defaul t =None]

API details

Properties

| mage i mage [ NPUT, MANDATORY, def aul t =None]
Thisistheinput image.
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int method [INPUT, OPTIONAL, defaul t=CutLevels. MEDI AN _FI LTER]

Thisisthe method to use to calculte the cut levels of the input image. Possible values are Cut-
LevelsPERCENT and CutLevelsMEDIAN_FILTER.

doubl e percent [I|NPUT, OPTI ONAL, default=99. 5]

Thisisthe percentage of pixelsto usein the calculation of the cut levels.

doubl e[] cutLevels [QUTPUT, MANDATORY, defaul t=None]
The minimum and maximum cut level.

See also

» Developers Manual: herschel.ia.toolbox.image.CutL evelsTask
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1.101. CWavelet

Full Name: |herschel.ia.numeric.toolbox.wavel et.wlibrary. CWavel et

Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.wavel et.wlibrary import CWavel et

Description

A continuous wavel et

Examples

Example 1. L oading continuous wavelets implicitly

from herschel .ia. nuneric.tool box.wavel et.wibrary inmport Wavel et Loader
| oader = Wavel et Loader ()
# If nore than one type of wavel et use the given nane, then use the continuous

wavel et
| oader . set Owt Pr ef erence()
wavel et = | oader. get (" Mexi canHat ")

Example 2: L oading continuous wavelets explicitly

from herschel .ia. nuneric.tool box.wavel et.wibrary inmport Wavel et Loader
wavel et = Wavel et Loader . | oadCont i nuous\Wavel et (" Mexi canHat ")

Example 3: Creating custom continuous waveletsin Jython

from herschel .ia. nuneri c. t ool box. wavel et i nmport Conti nuous\Wavel et
from herschel .ia. nuneric. tool box. wavel et. Wi brary inmport CWavel et
# To use a custom continuous wavel et, the CWavel et class shoul d be extended
cl ass Cust onCWavel et (CWavel et ) :
""" A custom CWavel et subcl ass''
def __init__ (self)
"""Initializes the continuous wavel et''
CWavelet. __init_ (self, "Your class's nanme")
# Initialize the admssibility factor
sel f. set Admi ssi bilityFactor(self.newAdm ssibilityFactor());
def get(self, tinme)
''"'"Returns the wavel et function value for the given tinme (in
seconds).'""’
return Conpl ex(time)
def getScaling(self, tinme):
''"'"Returns the scaling function value for the given tinme (in
seconds). """’
return Conpl ex(time)
def getFt(self, frequency):
""" Returns the wavel et function value for the given frequency (in
Hertz).'"'
return Conpl ex(frequency)
def get Scal i ngFt(self, frequency):
'''"Returns the scaling function value for the given frequency (in
Hertz).'"'
return Conpl ex(frequency)
def getDerivative(self, tinme):
'''"Returns the derivative of the wavel et function for the given tine
(in seconds).'"'
return Conpl ex(1.0)
wavel et = Cust onCWavel et ()
# Rather than a wavel et name, we can construct a continuous wavel et operation
usi ng our custom wavel et
al go = Conti nuousWavel et (wavel et)
doubl eld_i nput _si gnal = Doubl eld. range(100)
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Example 3: Creating custom continuous waveletsin Jython

coefficients = al go. deconpose(doubl eld_i nput _si gnal ) ;
print coefficients
doubl eld_out put _si gnal = al go. synt hesi s(coefficients)

Example 4: A custom CWavelet that emulatesthe existing Haar wavelet implementation

from herschel . i a. nuneric.tool box inport Real Function
from herschel . i a. nuneric. tool box. wavel et i mport Conti nuous\Wavel et
from herschel .ia. nuneri c. t ool box. wavel et i nport WException
from herschel . i a. nuneric. tool box. wavel et.wWibrary inmport CWavel et
from herschel .ia. nuneric.tool box. wavel et. W ibrary inmport Haar
cl ass Haar Wavel et (CWavel et, Real Function):
"'"*Areinplenmentation of the Haar class as a custom CWavel et subcl ass'"''’
def __init__ (self):
CWavelet. __init_ (self, "Haar")
# Initialize the admissibility factor
sel f.set Admi ssi bilityFactor(sel f.newAdm ssibilityFactor())
def cal c(self, x):
""" Override Real Functi on. cal c(doubl e)
return self.get(x).real
def get(self, tine):
""" Returns the wavel et function value for the given tinme (in
seconds) . "'
if -0.5 <=tine and tinme < 0.5:
if time < 0.0:
get = Conplex(-1.0, 0.0)
el se:
get = Conpl ex(+1.0, 0.0)

el se:
get = Conpl ex(0.0, 0.0)
return get
def getScaling(self, tine):
''"Returns the scaling function value for the given tinme (in
seconds) . "'
if -0.5 <=tine and tinme <= 0.5:
scaling = Conpl ex(+1.0, 0.0)
el se:
scaling = Conpl ex(0.0, 0.0)
return scaling
def getFt(self, frequency):
'''"Returns the wavel et function value for the given frequency (in
Hertz).'"'
return Conpl ex(+1.0, 0.0)
def get ScalingFt(self, frequency):
''*Returns the scaling function value for the given frequency (in
Hertz).'"'
return None
def getDerivative(self, time):
'"'"Returns the derivative of the wavel et function for the given tine
(in seconds).'""’
rai se \\Exception("Haar wavel et function is not derivable");
ol dWavel et = Haar ()
newével et = Haar \Wavel et ()
# The followi ng prints fal se because the wavel et classes are not the sane
print 'The wavel ets are equivalent: ', newavel et == ol dWavel et
si gnal = Doubl eld. range(100)
ol dCoef fs = Conti nuousWavel et (ol dWavel et) . deconpose(si gnal )
newCoef fs = Conti nuous\Wavel et (newavel et) . deconpose(si gnal)
# The following prints fal se because the tree wavel et classes are not the sane

print 'The coefficient trees are equivalent:', ol dCoeffs == newCoeffs
# The following prints true because the coefficients are the sane
print ' The deconposition coefficients are equivalent:', oldCoeffs.root ==

newCoef f s. r oot

See also

» Developers Manual: herschel.ia.numeric.toolbox.wavel et.wlibrary. CWavel et
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History

e 2010-09-10 - initial:version
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1.102. Cwt

Full Name: |herschel.ia.numeric.toolbox.wavel et.wal go.Cwt

Type: JavaClass- @

Import: from herschel.ia.numeric.toolbox.wavel et.walgo import Cwt
Description

A continuous wavel et transform algorithm

This decomposition is redundant and is well adapted when we want a screen view of the coefficients.
Wavelet is successively dilated according to the scale in order to create coefficients.

The scaleis computed from voice and decade according to the following formula:

* scale = 2 ccrvermvoree,

» voice = 1/resolution.

Examples

Example 1: Perform a continuous wavelet transform

from herschel .ia. nuneric. t ool box. wavel et. Wi brary inmport \Wavel et Loader
from herschel .ia. nureri c. t ool box. wavel et. wal go i mport Cwt

from herschel .ia. nuneric. t ool box. wavel et.wutil inmport \Border

from herschel .ia. nuneri c. t ool box. wavel et. wdeno i nport WSi gGener at or
si gGen = WBi gGenerat or ()

signal = sigGen. get Predefi nedReal Functionl()

w oader = Wavel et Loader ()

# -- ask to the loader to |oad a continuous wavel et

w oader . set Cwt Pr ef erence()

wavel et = w oader. get (" Mexi canHat ")

cwt = Owt ()

coefs = Owt (). deconpose(signal, wavel et, \Bor der . SYMVETRI C)

Di spl ay(coefs. dat a)

# -- perform synthesis

res = cwt.synthesis(coefs)

Example 2: How to use Wavelet Transform Modulo Maxima Lines (WTMML) mode

from herschel .ia. nuneric. t ool box. wavel et. Wi brary inport \Wavel et Loader

from herschel .ia. nuneric. t ool box. wavel et . wal go i nport Owt

from herschel .ia. nuneric. t ool box. wavel et . wuti | i nport \ABor der
from herschel .ia. nuneric. t ool box. wavel et . wdeno i nport Wi gGener at or
# -- creates dummy one-di nensi onal signal

sigGen = WBi gGenerator ()

signal = sigGen. get PredefinedReal Functionl()

# -- get the | oader of wavel et

w oader = Wavel et Loader ()

# -- ask to the loader to |oad a continuous wavel et

w oader . set Cwt Pr ef erence()

# -- load a continuous wavel et, the name is given in paraneter
wavel et = w oader. get (" Mexi canHat")

# -- activates Wavel et Transform Mbdul o Maxi ma Li nes (WIMML) node
cwt = Owt ()

cwt . activat esWIMVL()

# -- performa deconposition

coef s = Owt (). deconpose(signal , wavel et, \Bor der . SYMVETRI C)

# -- get and display data
Di spl ay(coefs. dat a)
# -- cancel WIMML node - useful as synthesis has no neaning in this node
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Example 2: How to use Wavelet Transform Modulo Maxima Lines ( WTMML) mode
cwt . deact i vat esWIMVL()

See also

» Developers Manual: herschel.ia.numeric.toolbox.wavel et.wal go.Cwt

History

e 2010-09-10 - initial:version
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1.103. DataFormatter

Full Name: | herschel.ianumeric.DataFormatter

Type: JavaClass- @

Import: from herschel.ia.numeric import DataFormatter
Description

Print objects to a String with special attention to array lay out.
The dataformatter classifies objects to be printed as follows:

» Array, or object that can be converted to an array. In this case the first few elements are printed
(recursively), preceded by an opening brace, separated by separator strings, and finished off by
aclosing brace. If the array has more than the maximum number of printable elements an ellipis
string is printed.

* If the object is Java primitive type or one of the standard wrapper classes for them, it is printed
using { @link java.util.Formatter} with a suitable format.

* Integral types (byte,short,int,long) can also be displayed with an additional "% flag][width]p" for-
mat. It will display the bitpattern; [flag] can be a'0" which pads the result with leading zeroes and

[width] it the minimum width of the result. Useful for flags and masks. The bits are ordered (as
aways) right to left, as a binary number.

 Other objects are printed using For nat t er andtheirt oSt r i ng method.

The strings used in the array layout and the format specifications can be replaced.

Example

Example 1: DataFor matter

Dat aFor mat ter ()

Doubl eld( [1,2,3,4,4,3,2,1] )

int F.p(y)

1.000 2.000 3.000 4.000 ...]

print F.p( y, "%.2f", 8)

# [ 1.00 2.00 3.00 4.00 4.00 3.00 2.00 1.00]
print F.p( 44, "%" )

#101100

print F.p( 44, "%p" )

#101100

print F.p( 44, "%0p" )

# 101100

print F.p( 44, "%10p" )

#0000101100

a = Intld.range(4) + 40

print F.p( a, "%10p" )

#[ 0000101000 0000101001 0000101010 0000101011]
b = I nt1d. range(6)

print F.p( b, "%", 8)

#[0 1 10 11 100 101]

F
y
pr
#

—

Limitations

» The implementation takes shortcuts in analyzing the array dimensions. In irregular structures, the
array dimensions might be underestimated. This depends on the setting of the MAXIMUM layout
parameter, For example, using defaults settings, bj ect[] x = { "a", "b", "c", "d",
"e", new Integer[10] } isseenasl-dimensional, returning] a b ¢ d ... ]
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and Object[] x = { new Integer[10], } is seen as 2-dimensional, returning

[ [ null null null null ... ], a]

a

» The default layout settings represent a more-dimensional array as a multi-line string, and try to
achieve alignment for the deepest two levels. This works if a single ASCII newline is the line
separator and a fixed-width font is used.

» An object "can be converted to array" when the object has an accessible method 'toArray()' that
takes no arguments and returns an array.

 Objects of this class are not thread-safe.

See also

» Developers Manual: herschel .ia.numeric.DataFormatter
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1.104. decompress

Full Name: |herschel.ia.toolbox.util.DecompressTask

Alias: decompress
Type: JavaTask - @
Import: from herschel.ia.toolbox.util import DecompressTask

Category |Session utilities

Description
Decompresses archives.

Decompresses a (relative path) compressed archive in a user-chosen directory Two first arguments
are mandatory. Supported algorimths are: TAR, ZIP, GZIP (and TAR.GAZ).

Example

Example 1: Untarring in temp directory

deconpress("./nytar.tar", "/tnp")

APl Summary

Jython Syntax

deconpress(& t;archive&gt;, & t;dirout&gt; [, & t;conpres-
sion&gt; ="Guess", & t;overwite&gt;=True])

Properties

String archive [INPUT, MANDATORY, default=null]

String dirout [INPUT, MANDATORY, default=null]

String conpression [INPUT, OPTIONAL, default=&quot; GQuess&quot; ]
Bool ean overwite [INPUT, OPTIONAL, default=True]

Limitations

The archive will not be deleted.

API detalils

Properties

String archive [INPUT, MANDATORY, default=null]
Path of the archive to be decompressed.

String dirout [INPUT, MANDATORY, default=null]
Directory (that may not exist yet) where we want to decompress the archive.

String conpression [INPUT, OPTI ONAL, default =&quot ; GQuess&quot ; ]
Type of compression of the input file. Possible values are:
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String conpression [INPUT, OPTIONAL, default=&quot; GQuess&quot ;]
e "Guess' (default, find-outs the compression used)

» "ZIP" (archive was compressed with zip)

"TAR" (archive was packed with tar)

"GZ" (archive was compressed with gzip)

"TGZ" (archive was compressed with gzip after being packed with tar)

Bool ean overwite [INPUT, OPTIONAL, default=True]
If set to false, it will not update already existing files.

See also

e compress

» Developers Manual: herschel.ia.toolbox.util.DecompressTask

History

e 2010-05-25 - JDS: first release
e 2010- 06- 09 - JDS: expanded, renamed to decompress

* 2010-08-16 - JDS: added an overwrite flag
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1.105. DERIV

Full Name: |herschel.ia.numeric.toolbox.integr.Deriv
Alias: DERIV
Type: Java Class- @
Import: from herschel.ia.numeric.toolbox.integr import Deriv
Category | Mathematics/Integration
Description

Given a set of knots, this function performs numerical differentiation using 3-point, Lagrangian in-

terpolation.

Y variable to be differentiated.

Example

Example 1: Create Deriv on a Doubleld

# Create y 1 dinmension data
from herschel .ia. nureric. t ool box.integr inport
y=Doubl eld. range(10) # [0.0,1.0,2.0,3.0,4.0,5.0,6.0,7.0,8.0,9.0]
resul t =DERI V(y)
print result #[1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0]

to be differentiated.

*

APl Summary

Jython Syntax

f =DERI V(y)

See also

» Developers Manual: herschel.ia.numeric.toolbox.integr.Deriv

History

* 2010-07-20 - AH HCSS-6668 Implement DERIVATIVE function
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1.106. DETERMINANT

Full Name: |herschel.ia.numeric.toolbox.matrix.MatrixDeterminant

Alias: DETERMINANT
Type: Java Class- @
Import: from herschel.ia.numeric.toolbox.matrix import MatrixDeterminant

Category  |Mathematics/Matrices

Description

Yields the determinant of a square matrix.

Example

Example 1: Apply aDETERMINANT to a Double2d matrix

A=Doubl e2d([ [1,2],[3,4] ])
print DETERM NANT(A) # -2

API Summary

Jython Syntax
y=DETERM NANT( x)

Properties
any square matrix x [ NPUT, MANDATORY, default=no default val ue]
doubl e y [I NPUT, OPTI ONAL, default=fal se]

Miscellaneous

Does not work for complex matrices.

API details

Properties

any square matrix x [ NPUT, MANDATORY, default=no default val ue]

Any square matrix

doubl e y [INPUT, OPTI ONAL, default=fal se]

Returns a double

See also

» CubicSplinel nterpolator

* LinearInterpolator

» Developers Manual: herschel.ia.numeric.toolbox.matrix.Matrix Determinant
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1.107. dFT2d

Full Name: |herschel.ia.toolbox.image.DFT2dTask

Alias: dFT2d

Type: JavaTask - @

Import: from herschel.ia.toolbox.image import DFT2dTask

Category | Mathematics/Signal processing

Description
Thisisatask to calculate the Discrete Fourier Transform and the power spectrum of an image.

Thisisatask to calculate the Discrete Fourier Transform and the power spectrum of an image.

Example

Example 1: Example of how you can calculate the Discrete Fourier Transform and the power
spectrumof an image :

transform = dFT2d(i mage = nyl mage)
spectrum = dFT2d. spectrum

API Summary

Properties

| mage i mage [ NPUT, MANDATORY, default =None]

Conpl ex2d transform [ OQUTPUT, MANDATORY, def aul t =None]
Doubl e2d spectrum [ OQUTPUT, MANDATORY, def aul t =None]

API details

Properties

| mage i mage [ NPUT, MANDATORY, def aul t =None]
Thisistheinput image.

Conmpl ex2d transform [ QUTPUT, MANDATORY, defaul t =None]

Thisisthe Discrete Fourier Transform.

Doubl e2d spectrum [ OQUTPUT, MANDATORY, defaul t =None]

Thisisthe power spectrum.

See also

» Developers Manual: herschel.ia.toolbox.image.DFT2dTask
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1.108. DiscreteWavelet

Full Name: | herschel.ia.numeric.toolbox.wavel et.DiscreteWavel et

Type: JavaClass- @

Import: from herschel.ia.numeric.toolbox.wavel et import DiscreteWavel et
Description

Discrete Wavel et

Performs a discrete wavelet transform using an internal wavelet and an internal agorithm.

Examples

Example 1: Import statements

from herschel .ia. nuneric. tool box. wavel et i mport Di screteWavel et
from herschel .ia. nuneric.tool box. wavel et.wutil inport \WBorder

Example 2: One-dimensional signal

from herschel .ia. nuneric.tool box. wavel et i nmport Di screteWavel et

si gnal 1d = Doubl eld. range(10000) # Cet a Doubl eld signal to deconpose

al go = Di screteWavel et ("db5") # Define the algorithmand wavel et to use
coefs = al go. deconpose(si gnal 1d) # Deconpose the signal into a coefficients
tree

print coefs.depth # Show t he deconposition depth

detail = coefs.getDetail ForLevel (1) # Get the detail node for level 1

approx = coefs. get Approxi mation() # Get the approxi mation node at the |eve

equal to the deconposition depth
Pl ot XY(det ai | . dat a)

Pl ot XY(appr ox. dat a)

res = al go. synt hesi s(coefs)
coefficients tree

res -= signal 1d # Subtract the original signal to conpare
their simlarity

print STDDEV(signal 1d), STDDEV(res) # Evaluate the deviation (the synthesized
si gnal STDDEV should be close to 0.0)

Pl ot the detail coefficients
Pl ot the approxi mati on coefficients
Synt hesi ze a new signal fromthe

H H H

coefs.reset (1) # Reset the level 1 coefficients, setting
themto 0.0

coefs. multiply(l, 2.50) # Miltiply the level 1 coefficients by
2.50

coefs. add(1, 4.00) # Add 4.00 to the level 1 coefficients
coefs. divide(1, 3.00) # Divide the level 1 coefficients by 3.00
detail = coefs.getDetail ForLevel (1) # Get the detail node for level 1

print detail.scale # Get the scale of the detail coefficients
data = detail.data # Get the detail coefficients

data[2] = 4.0 # Set the coefficient at index 2 to the
value 4.0

detail.data = data # Set the detail coefficients

Example 3: Two-dimensional signal

from herschel .ia. nuneric.tool box. wavel et i nmport Di screteWavel et
# Generate an interesting signal to deconpose
t ot al Rows 256
total Col s 256
si gnal 2d = Doubl e2d(t ot al Rows, total Col s)
for y in range(total Rows):

for x in range(total Col s):

signal = 0.0

signal += COS(x * 0.49 - 3.25) * COS(y * 0.12 - 2.50)
signal += SIN(x * 0.31 - 1.75) * SIN(y * 0.17 - 1.25)
signal += COS(x * 0.26 - 0.25) * COS(y * 0.37 + 0.00)
signal += SIN(x * 0.17 + 1.25) * SIN(y * 0.18 + 1.25)
signal += COS(x * 0.41 + 2.75) * COS(y * 0.05 + 2.50)
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Example 3: Two-dimensional signal

si gnal

signal 2d. set (y, x, signal)

+= SIN(X * 0.07 + 4.25) * SIN(y * 0.22 + 3.75)

al go = Di screteWavel et ("db5") #

transformconfiguration that will |oad and
#

the given nane

coefs = al go. deconpose( si gnal 2d) #
signal into a coefficients tree

hori zontal = coefs.getHorizontal ForLevel (1) #
for level 1

vertical = coefs.getVertical ForLevel (1) #
level 1

di agonal = coefs. get Di agonal For Level (1) #
level 1

conposite = coefs. conpose(1) #
coefficients and the final approxi mation

#

node to the given |eve

conposite = coefs. conpose() #
the coefficient down to the max |eve

Di spl ay(hori zont al . dat a) #
coefficients

Di spl ay(vertical . data) #
coefficients

Di spl ay(di agonal . dat a) #
coefficients

Di spl ay(conposite) #
i mage

res = al go. synt hesi s(coefs) #
si gnal

diff = res - signal 2d #
print STDDEV(signal 2d), STDDEV(diff) #
mni mal for the resulting signal)

print M N(signal 2d), M N(diff) #
mni mal for the resulting signal)

print MAX(signal 2d), MAX(diff) #
mni mal for the resulting signal)

# --

coefs = al go. deconpose( si gnal 2d) #
signal into a two-dinmensional tree

coefs. getVertical ForLevel (2).reset ()

coefficients for level 1
hori zontal = coefs.getHorizontal ForLevel (1) #
for level 1

hori zontal . mul tiply(3.2)
coefficients at level 1
hori zont al . add( - 5. 0)
coefficients at level 1
print horizontal.scale
detail node
di agonal =
coefficients for level 1
data = di agonal . data
coefficients.
data.set(2, 2, 4.0)
the level 1.
di agonal . data = data * 0.5
wi th new ones
# --
coefs.reset (1)
all details (horizontal

coefs.add(1, 7.25)
for level 1, this operation is

coefs.multiply(1, 3.5)
the value 3.5, this operation is

coefs.subtract (1
coefficients at

-5.75)
level 1

vertical

coef s. get Di agonal For Level (1)

H*

H*

#
#

Reset coefficients at

di agonal ).
Add the value 7.25 to the coefficients

done for
Mil tiply the coefficients at

done for
Subtract the value 5.0 fromthe
this operation is

Create a discrete wavel et

use the discrete wavelet with
Deconpose our two-di mensi ona
node

Get the horizontal detai

the vertical detail node for

the di agonal detail node for

conposition of all detai
coefficients fromthe root
Get a nested series of images of
Di spl ay the horizontal detai
Di splay the vertical detai
Di spl ay the di agonal detai
Di splay the nested conposite
Synt hesi ze a two-di mensi ona

Subtract for
Eval uate the

conpari son
devi ati on (should be
Eval uate the mini mum (shoul d be

Eval uate the maxi mum (shoul d be

Deconpose our two-di mensi ona
Reset the vertical detai
Get the horizontal detail node

Miltiply the value 3.2 and the
Subtract the value 5.0 and the
Get the scale of the horizonta

Get the diagonal detai

Get the horizontal detai

Set the value 4 at location 2 for

Repl ace di agonal coefficients

level 1 to 0.0 for

al |l details.

| evel 1 by

al |l details.
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Example 3: Two-dimensional signal

# done for all details.
coefs.divide(1, 2.0) # Divide the coefficients at level 1 by
the value 2.0, this operation is

# done for all details.

Example 4: Extrainformation

from herschel .ia. nuneri c. t ool box. wavel et i mport Di screteWavel et
si gnal 1d = Doubl e1d(10000)

al go = Di screteWavel et ("db5")

coefs = al go. deconpose(si gnal 1d)

print coefs # Gve information on the wavel et used

print coefs.wavel et # G ve detail description of the wavel et
used

print coefs.wavelet.famly # Gve the wavelet famly

print coefs.wavel et.symetry # Gve the symmetry of the wavel et

print coefs.wavel et.length # G ve the length of the wavel et

print coefs.wavel et.orthogonality # G ve the orthogonality of the wavel et
print coefs. border # Border management use during

deconposi tion
# See Wavel et for nore information

Example5: Border management

from herschel .ia. nuneric.tool box. wavel et i mport Di screteWavel et
from herschel .ia. nuneric.tool box. wavel et.wutil inport \WBorder
si gnal 1d = Doubl e1d(10000)

si gnal 2d = Doubl e2d( 100, 100)

al go = Di screteWavel et ("db5")

al go. deconpose(si gnal 2d, \Bor der . SYMVETRI C)

al go. deconpose( si gnal 2d, \Bor der . ZERO)

al go. deconpose(si gnal 1d, \Bor der . SYMVETRI C)

# See WBorder for nore information

See also

» Developers Manual: herschel .ia.numeric.toolbox.wavel et.DiscreteWavel et
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1.109. Display

Full Name: |herschel.ia.gui.image.Display

Alias: Display

Type: Java Class- @

Import: from herschel.ia.gui.image import Display
Category |Images/Display

Description
A classto display images.

This class can display a Simplelmage, SimpleCube or any numeric2d or numeric3d object. A status
bar, color bar, azoomed section of the image and an overview of theimage are also available.

Examples

Example 1. Display a Simplel mage

d = Displ ay(nySi npl el mage)
d. cl ose()

Example 2: A basic example on how to Display a Double2d

i m = Doubl e2d(600, 400)
for i in range(600):
for j in range(400):
imset(i, j, i +])
d = Display(im
d. cl ose()

APl Summary

Constructors

Di spl ay
The standard constructor for Display.

Di splay (bool ean useAsConponent, bool ean i nmageVi si bl e)
A constructor to display the image in the background.

Di spl ay (bool ean useAsConponent)

A constructor to use Display as a component.

Di splay (Inage inds)

A constructor which displays an Image.
Di splay (Cube cube)
A constructor which displays a Cube.
Di spl ay (Rgbl nage i nds)
A constructor which displays an Rgblmage.

D splay (I mage inds, pabool eanranmlype i nageVi si bl e)
A Display constructor for an Image.

Di spl ay (Cube cube, bool ean inmageVisible)

A Display constructor for a Cube.
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Constructors

Di splay (Array2dData data)
A constructor to display a Numeric2d.

Di splay (Array2dData data, bool ean i nageVisi bl e)

A Display constructor for Array2dData.

Di splay (Array3dData data)
A constructor to display a numeric3d.

Di splay (Array3dData data, bool ean inageVisible)

A display constructor for 3d data.

Methods

setSize (int x, int y)

Adapt the dimensions of the frame.

get Si ze
Returns the dimensions of the frame.

int getlLayer Shown

Returns the number of the layer which is shown.

set Vi si bl e (bool ean i mageVi si bl e)

Togglesthe display visible or invisible.

JPanel get ConposedConponent

Returns a pandl with all components of this Display on it.

| mageCol or bar get Col or Bar Conponent

Returns the color bar component.

Di vaMai nl mageDi spl ay get Conponent

Returns the component where the image is displayed.

| magePanner get Panner Conponent

Returns the panner component with the overview of the image.

St at usPanel get St at usPanel Conponent

Returns the component which contains the status bar of the image.

set St at usPanel Conponent (St at usPanel inageDi spl aySt at usPanel )

Set anew status panel for the display.

| rageZoom get ZoonConponent

Returns the component with the zoomed view.

setl mage (Array2dData inmageDat a)

Set anew numeric2d image.

setl mage (Array3dData i mageDat a)
Sets anew numeric3d image.

set |l nage (I nmage inds)
Sets anew Image to Display.

set I mage (Cube cube)
Sets anew cubeto display.

set | mage (Rgbl mage i nds)

Sets anew Rgblmage to Display.
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M ethods

addLayer (Layer | ayer)

Adds anew layer to the display.

addLayer (Array2dData i mageDat a)
Adds anew layer with numeric2d data.

addLayer (Array3dData i mageDat a)
Adds a new layer with numeric3d data.

addLayer (I nmage inds)
Adds anew layer with an Image to the display.

addLayer (Rgbl mage i nds)

Adds a new layer with an Rgblmage to the display.

addLayer (Cube cube)
Adds anew layer with a Cube to the display.

addLayer (SkyMask skyMask)
Adds anew layer with a SkyMask to the display.

Layer getlLayer
Returns the shown layer.

Layer getlayer (int i)
Returns the Layer object.

showlLayer (int i)

Shows a chosen layer.

renovelLayer
Removes the current layer.

renovelayer (int i)

Removes the given Layer.

updat el mage (Array2dData i mageDat a)

Updates the layer with numeric2d data.

updat el mage (I mage i nds)
Updates the layer with an Image.

updat el mage (Rgbl nage i nds)

Updates the layer with an Image.

updat el rage (Array3dData i mageDat a)
Updates the layer with numeric3d data.

updat el mage (Cube i nds)
Updates the layer with a cube.

set Background (Col or bgCol or)
Sets the background color.

get Backgr ound

Returns the background color.

annot at i onTool box

Fires up the annotation tool box.

skyMaskTool box
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M ethods

Fires up the SkyMask toolbox.

CanvasFi gure addAnnotation (String text, double row, double col-
unmm)

Adds atext annotation.

Text Annot ati on addText Annotation (String text, double row, double
colum, Font font, Color fontColor)

Adds atext annotation at given pixel coordinates.

CanvasFi gur e addAnnot ati onWbr | dCoor di nates (String text, double
ra, double decl)

Adds atext annotation at given sky coordinates.

Text Annot ati on addText Annot ati onWor | dCoordi nates (String text,
doubl e ra, double decl, Font font, Color fontColor)

Adds atext annotation at given sky coordinates.

CanvasFi gure addG eekAnnotation (String text, double row, double
col unm)
Adds a Greek annotation at the given pixel coordinates.

Text Annot ati on addG eekText Annotation (String text, double row,
doubl e col um)

Adds a Greek annotation at the given pixel coordinates.

CanvasFi gur e addG eekAnnot ati onWor |l dCoordi nates (String text, dou-
ble ra, double decl)

Adds a Greek annotation at the given world coordinates.

Text Annot ati on addG eekText Annot ati onWor |l dCoordi nates (String
text, double ra, double decl)

Adds a Greek annotation at the given world coordinates.

Font get Annot ati onFont

Returns the default font for annotations.

Font get Annot ati onFont (double row, double col um)

Returns the font for the specified annotation.

Font get Annot ati onFont Wor | dCoor di nates (doubl e ra, doubl e dec)
Returns the font for the specified annotation.

Col or get Annot ati onFont Col or
Returns the default color for annotations.

Col or get Annot ati onFont Col or (doubl e row, double col umm)

Returns the color of the specified annotation.

Col or get Annot at i onFont Col or Wor | dCoor di nat es (doubl e ra, doubl e
dec)

Returns the color of the specified annotation.

renoveAnnot ati on (doubl e row, double col um)

Removes the specified annotation.

renoveAnnot ati onWr | dCoor di nat es (doubl e ra, doubl e dec)

Remove the specified annotation.

renoveAnnot ati on (CanvasFigure fig)

Removes the specified annotation.
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M ethods

r enoveAnnot at i ons

Removes all annotations.

set Annot ati onFont (Font f)
Changes the font of all Annotations.

set Annot ati onFont (double row, double colum, Font f)

Changes the font of the specified annotations.

set Annot at i onFont Wor I dCoor di nat es (doubl e ra, double dec, Font f)
Changes the font of the annotations at given sky coordinates.

set Annot ati onFont (int size)

Changes the font size of al annotations.

set Annot ati onFont (doubl e row, double column, int size)

Changes the font size of the specified annotations.

set Annot at i onFont Wor | dCoor di nates (double ra, double dec, int
si ze)

Changes the font size of the specified annotations.

set Annot at i onFont Col or (Col or col or)

Sets the default color for annotations.

set Annot ati onFont Col or (doubl e row, double columm, Color color)

Setsthe font color for the specified annotation.

set Annot at i onFont Col or Wr | dCoor di nat es (doubl e ra, doubl e dec,
Col or col or)

Sets the font color for the specified annotation.

El i pseAnnot ati on addEl | i pseAnnotati on (double row, double col um,
double w, double h, float |lineWdth, Color color, double positio-
nAngl e, bool ean fi xed)

Adds an dlipse.

El li pseAnnot ati on addCi rcl eAnnot ati on (double row, double col um,
doubl e radius, float |lineWdth, Color color)

Adds acircle.

Li neAnnot ati on addLi neAnnotati on (double r1, double cl1, double r2,
double c2, float |lineWdth, Color color, boolean fixed)

Addsaline.

Cr ossAnnot ati on addCr ossAnnot ati on (doubl e row, double col um,
doubl e size, float width, Color color)

Adds across.

Pol ygonAnnot ati on addPol ygonAnnot ati on (doubl e[] coords, fl oat
| i neWdth, Color color, boolean fixed)

Adds apolygon.

Pol yl i neAnnot ati on addPol yl i neAnnot ati on (doubl e[] coords, float
lineWdth, Color color, boolean fixed)

Adds apolyline.

Rect angl eAnnot ati on addRect angl eAnnot ati on (doubl e row, double
col um, double w, double h, float |lineWdth, Color color, boolean

fixed)
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M ethods

Adds arectangle.

addConpassAnnot ati on (doubl e row, double columm, double size,
float width, Color color)

Adds a compass with the north and east directions.

addAr cSecsAnnot ati on (doubl e arcsecs, double row, double col um,
float |ineWdth, Color color)

Adds aline which of arequested number of arcseconds to the image.

| mageCont our Annot ati on addl nageCont our Annot ati on (Col or i nageCon-
tour, Color colors, Color ninLength)

Adds an ImageContour.

| rageCont our Annot ati on addl nageCont our Annot ati on (I nageContour i m
ageCont our)
Adds an ImageContour.

| mageCont our Annot ati on addWsI| nageCont our Annot ati on (| nageCont our
i rageContour, Arraylist colors, int mnlLength)

Add an ImageContour.

Cont our Level Annot ati on addCont our Level Annot ati on (Cont our Level
level, Ws wes, int mnLength)

Adds a ContourL evel.

Cont our Level Annot ati on addCont our Level Annot ati on ( Cont our Level
level, Wes wes, Color color, int mnlLength)

Adds a ContourL evel.

Cont our Annot ati on addCont our Annot ati on (Cont our contour, int nin-
Length, Ws wes, float width, Color color)

Adds a Contour.

Arrayli st addPositionList (PositionlList positionList, Color color)

Overlays the given source list on this Display, in the given color.

Arrayli st addPositionList (PositionList positionList)

Overlays the given source list on this Display, in the given color.

Arrayli st addPositionList (PositionList positionList, Floatld
si zes)

Overlays the given source list on this Display, with the given sizes.

Arrayli st addPositionLi st (PositionlList positionList, Color color,
Fl oat 1d si zes)

Overlays the given source list.

Arrayli st addPositionLi stWs (PositionList positionList, Color
color, Floatld sizes)

Overlays the given source list on this Display.

Arrayli st addSourceFit (SourceFittingProduct source, Color color)

Visualises the given SourceFittingProduct on this Display.

Arrayli st addSourceFit (SourceFittingProduct source)

Visualises the given SourceFittingProduct on this Display.

Arrayli st showAxes (bool ean showAxi s)

Enables or disables the axes for the displayed image.
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Il mageAxi s getleftaxis
Returns the left axis.

| mageAxi s get Ri ghtaxi s

Returns the right axis.

| mageAxi s get Bot t onaxi s

Returns the bottom axis.

| mageAxi s get Topaxi s
Returns the top axis.

Arrayli st get Axes

Returns an array with the axes.

addAxis (String | abel, AxisConstants.Position orientation)

Adds new axis.

addAxi s (I mageAxi s axis)

Adds new axis.

del eteAxi s (I nmageAxi s axis)
Deletes the given axis.

setCenter (int row, int colum)

Sets the center of the image.

set Center (double row, double colum)

Sets the center of the image.

set Center (doubl e row, double columm, bool ean update)

Sets the center of the image.

get Center
Returns the center of the drawn image.

cl ose
Closes the display and frees the memory.

editCol ors
Edit the colors using a popup.

edit Cut Level s
Edit the cut levels using a popup.

String getColortable
Returns the name of the color table.

doubl e[] get Cut Level s
Returnsthe cut levels.

| rage get | nage

Returns the displayed image.

| mage get Ori gi nal | nage

Returns the displayed image.

Rgbl nage get Rghl nage
Returns the displayed image.

doubl e[] get Pi xel Coordi nates (double cl1, double c2)
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Returns the image coordinates.

Nunber getlntensity (int row, int colum)

Returns the intensity of the pixel.

doubl e c2)

Nunber getl ntensityFronWrl dCoordi nates (double cl,

Returns the intensity of the pixel.

Unit getUnit
Returns the unit of the image

fl oat get Zoonfact or

Returns the used zoom factor.

fl oat get ZoonfFactor X
Returns the used X zoom factor.

fl oat get ZoonFactorY
Returnsthe used Y zoom factor.

printDi al og
Opens a printer dialog.

get Print Contr ol
Returns the printControl.

creat ePrintJob

Createsa print job.

PrinterJob getPrintJob
Returns the printer job.

setPrintJob (PrinterJob job)
Set agiven printer job.

print (HashPrintRRequestAttributeSet attributes)
Print the displayed image to apsfile.

save
Pops up adialog to save your image.

save (String filenane)

Saves the whole image, including annotations.

saveAsJPG (String fil enane)

Saves the display asajpgfile.

saveAsPNG (String fil enane)
Savesthe display asapng file.

saveAsEPS (String fil enane)
Savesthe display as aepsfile.

saveAsPDF (String fil enane)

Saves the display as a pdf file.

saveCurrent Vi ewAsJPG (String fil enane)
Savesthe display asajpg file.

saveCurrent Vi ewAsPNG (String fil enane)
Saves the display as apng file.
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M ethods

saveCurrent Vi ewASEPS (String fil enane)

Savesthe display as aepsfile.

saveCurrent Vi ewAsPDF (String fil enane)

Savesthe display as a pdf file.

setTitle (String text)
Sets Sets the title of the image.

saveCurrentView (String fil enane)

Saves the current view of the image.

setColortable (String col ortabl eNane)

Sets the color table of the displayed image.

setColortable (String colortableNane, String intensityNane)

Sets the colortable of the displayed image.

setColortable (String colortableNane, String intensityNane, String
scal eNane)
Sets the colortable of the displayed image

set Cut Level sPercent age (doubl e percent)

Sets the cut level of the displayed image.

set Cut Level sM n (doubl e min)
Sets the minimum cut levels.

set Cut Level sMax (doubl e max)
Sets the maximum cut levels.

set Cut Level sM nMax (double m n, double max)

Setsthe cut level of the displayed image.

cal cCut Level s

Sets the cut level of the displayed image.

set Cut Level s (doubl e[] m nnax)

Setsthe cut level of the displayed image.

setUnit (Unit&anp;|t;?&np;gt; u)
Sets the unit of the displayed image.

set ZoonFact or (fl oat zoonfFact or)

Sets the zoomfactor of the displayed image.

set Zoonfact or X (fl oat zoonFact or X)

Sets the X zoomfactor of the displayed image.

set ZoonFactorY (float zoonFactorY)

Setsthe Y zoomfactor of the displayed image.

zoom (doubl e row, double columm, float zoonfFactor)

Zooms the image.

zoom\or | dCoor di nates (double ra, double decl, float zoonFactor)

Zooms the image.

zoom n
Zoomsthe imagein.

zoonfut
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Zoom the image out.

zoonti t
Zoom the image.

flipYAXis
Flipsthey axis of the displayed image.

flipNoAxis

Do not flip the x or y axis of the displayed image.

flipXAxis
Flips the x axis of the displayed image.

flipXYAXis
Flips the xy axis of the displayed image.

flipYXAxis
Flips the yx axis of the displayed image.

set Fli pYAxi s (bool ean flipAxis)

Sets whether the current image should be flipped.

set Fl i pXAxi s (bool ean fli pXAxis)

Sets whether the current image should be flipped.

set Fl i pXYAxi s (bool ean fli pXYAXis)

Sets whether the current image should be flipped.

set Fl i pYXAxi s (bool ean fli pYXAxis)

Sets whether the current image should be flipped.

get Fli pYAXi s
Returns whether the Y axisis flipped.

get Fl i pXAXi s
Returns whether the X axis s flipped.

get Fl i pXYAXi s
Returns whether the image is flipped.

get Fl i pYXAXi s
Returns whether the image is flipped.

i sFlipped
Returns whether the current layer is flipped.

i SFli ppedX
Returns whether the current layer is flipped.

i sFli ppedXY
Returns whether the current layer is xy-flipped.

i sFli ppedYX
Returns whether the current layer is yx-flipped.

set Dept hAxi s (int depthAxis)
Sets the depth axis for cubes.

get Dept hAXi s
Returns the depth axis for cubes.
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Constructors

Di spl ay

The standard constructor for Display.

This constructor shows an empty display window.

Di spl ay (bool ean useAsConponent, bool ean i mageVi si bl e)

A constructor to display the image in the background.

A constructor where you have the possibility to display the image in the background (which means
the image will not be shown) or to use the display as a component to include in agui in HIPE.

Arguments

bool ean useAsConponent [ NPUT, MANDATORY, default=no default
val ue]

Trueif the Display should be component based, false otherwise.

bool ean i mageVi si bl e [ I NPUT, MANDATCRY, default=no default val-
ue]

True if the image should be visible, false otherwise.

Di spl ay (bool ean useAsConponent)

A constructor to use Display as a component.

A constructor where you have the possibility to use the display as a component to include in a gui
in HIPE.

Argument

bool ean useAsConponent [ NPUT, MANDATORY, default=no default
val ue]

True if the Display should be component based, false otherwise.
Example
Example how to use Display as a component

# Using swi ng conponents, should be run in EDT (sw ng) thread!
fromjavax.swi ng inmport JFrane

fromjava.awm inport BorderLayout

dc = Display(True)

frame = JFrane()

frame.setTitl e("1 mage di splay using Components")

frame. set Si ze(800, 600)

# The main conponent, with the inmage

conponent = dc. get Conponent ()

# The zoom panner, status and col orbar conponents
zoonTConmponent = dc. get ZoonConponent ()

panner Conponent = dc. get Panner Conponent ()

st at usConponent = dc. get St at usPanel Conponent ()

col or bar Conponent = dc. get Col or Bar Conponent ()

# Addi ng the conponents to the frane

frame. get Cont ent Pane() . add(conponent, BorderLayout. CENTER)
frame. get Cont ent Pane() . add( st at usConponent, Bor der Layout . NORTH)
frame. get Cont ent Pane() . add( col or bar Conponent, Bor der Layout . SOUTH)
frame. show()

dc. set | mage(i mage)

Di splay (1 nmage inds)

A constructor which displays an Image.
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Di splay (Inmage inds)

A constructor which immediately displays the given Image.
Argument
I mage i nmds [| NPUT, MANDATCRY, default=no default val ue]
The Image that should be shown.

Di spl ay (Cube cube)

A constructor which displays a Cube.

A constructor which immediately displays the given Cube.
Argument
Cube cube [I NPUT, MANDATCRY, default=no default val ue]
The Cube that should be shown.

Di spl ay (Rgbl nage i nds)

A constructor which displays an Rgblmage.

A constructor which immediately displays the given Rgblmage.
Argument
Rgbl mage i nmds [I NPUT, MANDATORY, default=no default val ue]
The Rgblmage that should be shown.

Di splay (I mge imds, pabool eanranilype i nageVi si bl e)

A Display constructor for an Image.

A constructor which immediately displays the given Image. It is possible to till hide the Image.
Arguments
I mage i nmds [| NPUT, MANDATCRY, default=no default val ue]
The Image that should be shown.

pabool eanr aniType i mageVi si bl e [1 NPUT, MANDATORY, default=no de-
fault val ue]

True if the image should be visible, false otherwise.

Di spl ay (Cube cube, bool ean i nageVi si bl e)

A Display constructor for a Cube.

A constructor which immediately displays the given Cube. It is possible to still hide the Cube.

Arguments
Cube cube [I NPUT, MANDATCRY, default=no default val ue]
The Cube that should be shown.

bool ean i mageVi si bl e [I NPUT, MANDATCRY, default=no default val-
ue]

True if the image should be visible, false otherwise.

Di spl ay (Array2dData data)

A constructor to display a Numeric2d.

A constructor which immediately displays the given numeric2d
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Di spl ay (Array2dData data)
Argument
Array2dData data [| NPUT, MANDATCRY, default=no default val ue]

An implementation of the herschel.ia.numeric.Array2dData interface. This should be a
Bool2d, Float2d, Int2d, Long2d or a Double2d.

Di splay (Array2dData data, bool ean i mageVi si bl e)
A Display constructor for Array2dData.

A constructor which displays the given numeric2d. It is possible to still hide the image.
Arguments
Array2dData data [| NPUT, MANDATORY, default=no default val ue]

An implementation of the herschel.ia.numeric.Array2dData interface. This should be a
Bool2d, Float2d, Int2d, Long2d or a Double2d.

bool ean i mageVi si bl e [ | NPUT, MANDATCRY, default=no default val-
uej

Trueif the image should be visible, false otherwise.

Di splay (Array3dData data)
A constructor to display a numeric3d.

A constructor which immediately displays the given numeric3d.
Argument
Array3dData data [1 NPUT, MANDATORY, default=no default val ue]

An implementation of the herschel.ia.numeric.Array3dDatainterface. This should be a
Bool3d, Float3d, Int3d, Long3d or a Double3d.

Di spl ay (Array3dData data, bool ean inageVisible)
A display constructor for 3d data.

A constructor which immediately displays the given numeric3d.
Arguments
Array3dData data [| NPUT, MANDATCRY, default=no default val ue]

An implementation of the herschel.ia.numeric.Array3dData interface. This should be a
Bool3d, Float3d, Int3d, Long3d or a Double3d.

bool ean i mageVi si bl e [I NPUT, MANDATCRY, default=no default val-
ue]
True if the image should be visible, false otherwise.

Methods

setSize (int x, int vy)

Adapt the dimensions of the frame.
Arguments
int x [INPUT, MANDATORY, default=no default val ue]
The x size of the frame.
int y [INPUT, MANDATORY, default=no default val ue]
They size of the frame.
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get Si ze

Returns the dimensions of the frame.

i nt get Layer Shown

Returns the number of the layer which is shown.
Return
int

The number of the layer which is shown.

set Vi si bl e (bool ean i mageVi si bl e)

Togglesthe display visible or invisible.

True to make the image visible, False to hide the image.
Argument

bool ean i mageVi si bl e [ I NPUT, MANDATCRY, default=no default val-
uej

True if the image should be visible, false otherwise.

JPanel get ConposedConponent

Returns a panel with all components of this Display on it.
Return
JPanel

Returns a panel with all component of this Display on it.

| mageCol or bar get Col or Bar Conponent

Returns the color bar component.

Returns a JComponent that contains the color bar. The color bar can be used to create your own
component based Display.
Return

ImageColor bar

The ImageColorbar to use in you own components.

Di vaMai nl nageDi spl ay get Conponent

Returns the component where the image is displayed.

This can be used to make your own GUI's with an image.
Return
DivaM ainl mageDisplay

The component to use in your own GUI's

| magePanner get Panner Conponent

Returns the panner component with the overview of the image.
Returns the component which contains the overview of the image (100x100). This can be used to
make your own GUI's with an image.
Return
ImagePanner
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| mmgePanner get Panner Conponent

The component with the overview to use in your own GUI's

St at usPanel get St at usPanel Conponent

Returns the component which contains the status bar of the image.

The status bar exists of zoom buttons, magnification, pixel coordinates, pixel intensity and sky co-
ordinates. This can be used to make your own GUI's with an image.

Return
StatusPane

The component with the status panel to use in your own GUI's

set St at usPanel Conponent (St atusPanel i nageDi spl aySt at usPanel)

Set anew status panel for the display.

Attaches a new status panel to the display.
Argument

St at usPanel i mageDi spl aySt at usPanel [| NPUT, MANDATCRY, de-
faul t=no default val ue]

The Jcomponent including the status bar (with Zoom buttons, magnification, Pixel coordi-
nates, intensity and Sky coordinates), that the display will use.

| mageZoom get ZoonConponent

Returns the component with the zoomed view.

The zoomed view has a zoom factor of 4. This component can be used to make your own GUI's
with an image.
Return

ImageZoom

The component with the zoomed view to use in your own GUI's

set | nage (Array2dData i mageDat a)

Set anew numeric2d image.

Sets anew image on the display. A Bool2d, Int2d, Double2d, ... can be used.
Argument

Array2dData i mageData [ | NPUT, MANDATCRY, default=no default val -
ue]

The numeric2D datatype to show.

set | mage (Array3dData i mageDat a)

Sets anew numeric3d image.

Shows a hew image on the display. A Bool3d, Int3d, Double3d, ... can be used. Thefirst imageis
shown, the other images are used as extra layers.

Argument

Array3dDat a i mageData [| NPUT, MANDATORY, default=no default val -
uej

The numeric3D datatype to show.
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set|l mage (1 mage i nds)

Sets anew Image to Display.

Shows a hew image on the display. The world-coordinate system of the Imageis used.
Argument
I mage i nmds [| NPUT, MANDATCRY, default=no default val ue]
The Image to show.

set | mage (Cube cube)

Sets anew cube to display.

A Cube is shown on the display. The world-coordinate system of the Cube is used.
Argument
Cube cube [I NPUT, MANDATCRY, default=no default val ue]
The Cube to show.

set | nage (Rgbl mage i nds)

Sets a new Rgblmage to Display.

Shows a hew Rgblmage on the display.
Argument
Rgbl mage i nmds [ NPUT, MANDATORY, default=no default val ue]
The Rgblmage to show.

addLayer (Layer |ayer)

Adds anew layer to the display.

Adds anew layer to thedisplay. A Layer must be constructed before.
Argument
Layer layer [INPUT, MANDATORY, default=no default val ue]
The layer to add.

addLayer (Array2dData i nmageDat a)

Adds a new layer with numeric2d data.

Adds anew layer to the display. A Bool2d, Int2d, Double2d, ... can be used.
Argument

Array2dData i mageData [ NPUT, MANDATCRY, default=no default val -
ue]

The numeric2d layer to add.

addLayer (Array3dData i nmageDat a)

Adds anew layer with numeric3d data.

Adds new layersto the display. A Bool3d, Int3d, Double3d, ... can be used.
Argument

Array3dDat a i mageData [| NPUT, MANDATORY, default=no default val -
uej

The numeric3d describing the layers to add.
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addLayer (1 mage inds)

Adds anew layer with an Image to the display.

Adds anew layer to the display. An Image is added as extralayer of the display.
Argument
I mage i nmds [| NPUT, MANDATCRY, default=no default val ue]
Theimage to add to the layer.

addLayer (Rgbl mage i nds)

Adds a new layer with an Rgblmage to the display.

Adds anew layer to the display. An Rgblmage is added as extra layer of the display.
Argument
Rgbl mage inmds [ NPUT, MANDATORY, default=no default val ue]
The rgb image to add to the layer.

addLayer (Cube cube)

Adds anew layer with a Cube to the display.

Adds anew layer to the display. A Cubeis added as extralayer of the display.
Argument
Cube cube [I NPUT, MANDATCRY, default=no default val ue]
The Cube to add to the displayed image.

addLayer (SkyMask skyMask)

Adds anew layer with a SkyMask to the display.

A SkyMask is added as extra layer of the display.
Argument
SkyMask skyMask [ NPUT, MANDATORY, default=no default val ue]
The SkyMask to add to the displayed image.

Layer getlLayer

Returns the shown layer.

Returnsthe Layer that is shown.
Return
Layer

The layer that is shown at the moment.

Layer getlLayer (int i)

Returnsthe Layer object.

The Layer with the given index is returned.
Argument
int i [INPUT, MANDATORY, default=no default val ue]
The Layer to return.
Return
Layer
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Layer getlLayer (int i)

The layer with the given index.

showLayer (int i)

Shows a chosen layer.

Shows the Layer with the given index. The Layer with the given index is shown.
Argument
int i [INPUT, MANDATORY, default=no default val ue]
The layer to show.

renovelLayer

Removes the current layer.

Removes the Layer that is shown.

removelLayer (int i)

Removes the given Layer.
Argument
int i [INPUT, MANDATORY, default=no default val ue]
The layer to remove.

updat el mage (Array2dDat a i nageDat a)

Updates the layer with numeric2d data.

Updates the layer of the image that is displayed. A numeric2d will be used as input for the new lay-
er. The annotations, cut levels and zoom factor are kept.

Argument

Array2dDat a i mageData [| NPUT, MANDATORY, default=no default val -
uej

The numeric2D data type to show.

updat el mage (I nmage i nds)

Updates the layer with an Image.
Updates the layer of the image that is displayed. An Image will be used asinput for the new layer.
The annotations, cut levels and zoom factor are kept.
Argument
I mage inmds [I NPUT, MANDATORY, defaul t=no default val ue]
The Image to show.

updat el mage ( Rgbl mage i nds)

Updates the layer with an Image.

Updates the layer of the image that is displayed. An Rgblmage will be used as input for the new
layer. The annotations, cut levels and zoom factor are kept.

Argument
Rgbl mage i nds [ NPUT, MANDATORY, default=no default val ue]
The Rgblmage to show.
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updat el mage (Array3dData i mageDat a)

Updates the layer with numeric3d data.

Updates the layer of the image that is displayed. A numeric3d will be used as input for the new lay-
er. The annotations, cut levels and zoom factor are kept.

Argument

Array3dDat a i mageData [| NPUT, MANDATCRY, default=no default val-
ue]

The numeric3D data type to show.

updat el mage (Cube i nds)

Updates the layer with a cube.

Updates the layer of the image that is displayed. A cube will be used as input for the new layer.
The annotations, cut levels and zoom factor are kept.

Argument
Cube inds [INPUT, MANDATCRY, default=no default val ue]
The Cube to show.

set Backgr ound ( Col or bgCol or)

Sets the background color.

Changes the background of the image. The background can be black or white.
Argument
Col or bgCol or [INPUT, MANDATCRY, default=no default val ue]
The new background Color (Black or White).

get Backgr ound

Returns the background color.

Returns the background of the image. The background can be black or white.

annot at i onTool box

Fires up the annotation toolbox.

Returns the AnnotationToolbox for the display. The AnnotationToolbox |ets the user put annota-
tion on the image, like ellipses, rectangles, text, ...

skyMaskTool box

Fires up the SkyMask toolbox.

Returns the SkyMaskToolbox for the display. The SkyMaskToolbox lets the user create a Sky-
Mask by adding annotations to the image, like ellipses, rectangles, ...

CanvasFi gure addAnnotation (String text, double row, double col-
um)

Adds a text annotation.
A text annotation will be placed, starting at the given pixel coordinates. To change the color of the
annotation, you can use the method setFillPaint(java.awt.Color) on the returned annotation.
Arguments

String text [INPUT, MANDATORY, default=no default val ue]
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CanvasFi gure addAnnotation (String text, double row, double col -
um)

The text to add to the image.
doubl e row [ I NPUT, MANDATORY, default=no default val ue]
The row where the annotation should be placed.
doubl e col um [ 1 NPUT, MANDATORY, default=no default val ue]
The column where the annotation should be placed.
Return

CanvasFigure

The annotation as a CanvasFigure.

Text Annot ati on addText Annotation (String text, double row, double
columm, Font font, Color fontColor)

Adds atext annotation at given pixel coordinates.

A text annotation will be placed, starting at the given pixel coordinates.
Arguments
String text [INPUT, MANDATCRY, default=no default val ue]
The text to add to the image.
doubl e row [ I NPUT, MANDATORY, default=no default val ue]
The row where the annotation should be placed.
doubl e col um [ NPUT, MANDATORY, default=no default val ue]
The column where the annotation should be placed.
Font font [INPUT, MANDATORY, default=no default val ue]
The font to use.
Col or fontColor [INPUT, MANDATORY, default=no default val ue]
The color for the font.
Return
TextAnnotation

The annotation as a TextAnnotation

CanvasFi gur e addAnnot ati onWr | dCoordi nates (String text, double
ra, doubl e decl)

Adds atext annotation at given sky coordinates.
A text annotation will be placed, starting at the given sky coordinates. To change the color of the
annotation, you can use the method setFillPaint(java.awt.Color) on the returned annotation.
Arguments
String text [INPUT, MANDATORY, default=no default val ue]
The text to add to the image.
doubl e ra [I NPUT, MANDATCORY, default=no default val ue]
The right ascension where the annotation should be placed.
doubl e decl [INPUT, MANDATORY, default=no default val ue]
The declination where the annotation should be placed.
Return

CanvasFigure
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CanvasFi gur e addAnnot ati onWor | dCoordi nates (String text, double
ra, doubl e decl)

The annotation as a CanvasFigure.

Text Annot at i on addText Annot ati onWr | dCoordi nates (String text,
doubl e ra, double decl, Font font, Color fontColor)

Adds atext annotation at given sky coordinates.
A text annotation will be placed, starting at the given sky coordinates. To change the color of the
annotation, you can use the method setFillPaint(java.awt.Color) on the returned annotation.
Arguments
String text [INPUT, MANDATORY, default=no default val ue]
The text to add to the image.
doubl e ra [I NPUT, MANDATCRY, default=no default val ue]
The right ascension where the annotation should be placed.
doubl e decl [INPUT, MANDATORY, default=no default val ue]
The declination where the annotation should be placed.
Font font [INPUT, MANDATORY, default=no default val ue]
The font to use.
Col or fontCol or [INPUT, MANDATORY, default=no default val ue]
The color for the font.
Return
TextAnnotation

The annotation as a TextAnnotation.

CanvasFi gure addG eekAnnotation (String text, double row, double
col umm)

Adds a Greek annotation at the given pixel coordinates.

A greek text annotation will be placed, starting at the given pixel coordinates. All ascii text will be
converted to greek characters : a becomes apha, b becomes beta, ... To change the color of the an-
notation, you can use the method setFillPaint(java.awt.Color) on the returned annotation.

Arguments
String text [INPUT, MANDATORY, default=no default val ue]
The text to add to the image (a becomes apha, b beta, ...).
doubl e row [ I NPUT, MANDATORY, default=no default val ue]
The row where the annotation should be placed.
doubl e col um [ NPUT, MANDATORY, default=no default val ue]
The column where the annotation should be placed.
Return

CanvasFigure

The annotation as a CanvasFigure.

Text Annot ati on addG eekText Annotation (String text, double row,
doubl e col um)

Adds a Greek annotation at the given pixel coordinates.
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Text Annot ati on addG eekText Annotation (String text, double row,
doubl e col um)

A greek text annotation will be placed, starting at the given pixel coordinates. All ascii text will be
converted to greek characters : a becomes alpha, b becomes beta, ... To change the color of the an-
notation, you can use the method setFillPaint(java.awt.Color) on the returned annotation.

Arguments
String text [INPUT, MANDATORY, default=no default val ue]
Thetext to add to the image (a becomes alpha, b beta, ...).
doubl e row [ I NPUT, MANDATORY, default=no default val ue]
The row where the annotation should be placed.
doubl e col um [ NPUT, MANDATORY, default=no default val ue]
The column where the annotation should be placed.
Return
TextAnnotation

The annotation as a TextAnnotation.

CanvasFi gur e addG eekAnnot ati onWr | dCoordi nates (String text, dou-
bl e ra, double decl)

Adds a Greek annotation at the given world coordinates.

A greek text annotation will be placed, starting at the given world coordinates. All ascii text will be
converted to greek characters : a becomes apha, b becomes beta, ... To change the color of the an-
notation, you can use the method setFillPaint(java.awt.Color) on the returned annotation.

Arguments
String text [INPUT, MANDATORY, default=no default val ue]
The text to add to the image.
doubl e ra [INPUT, MANDATCRY, default=no default val ue]
The right ascension where the annotation should be placed.
doubl e decl [INPUT, MANDATORY, default=no default val ue]
The declination where the annotation should be placed.
Return

CanvasFigure

The annotation as a CanvasFigure.

Text Annot ati on addG eekText Annot ati onWr | dCoor di nates (String
text, double ra, double decl)

Adds a Greek annotation at the given world coordinates.

A greek text annotation will be placed, starting at the given world coordinates. All ascii text will be
converted to greek characters : a becomes apha, b becomes beta, ... To change the color of the an-
notation, you can use the method setFillPaint(java.awt.Color) on the returned annotation.

Arguments
String text [INPUT, MANDATORY, default=no default val ue]
The text to add to the image.
doubl e ra [I NPUT, MANDATCRY, default=no default val ue]
The right ascension where the annotation should be placed.
doubl e decl [INPUT, MANDATORY, default=no default val ue]
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Text Annot at i on addG eekText Annot at i onWor | dCoor di nates (String
text, double ra, double decl)

The declination where the annotation should be placed.
Return
TextAnnotation

The annotation as a TextAnnotation.

Font get Annot at i onFont

Returns the default font for annotations.
Return
Font

The font used for the annotations.

Font get Annot ati onFont (doubl e row, double col um)

Returns the font for the specified annotation.

Returns the font used for the annotation that begins at the given pixel coordinates.
Arguments
doubl e row [ I NPUT, MANDATORY, default=no default val ue]
The row.
doubl e col um [ NPUT, MANDATORY, default=no default val ue]
The column.
Return
Font

The font used for the specified annotation.

Font get Annot ati onFont Wor | dCoor di nat es (doubl e ra, doubl e dec)

Returns the font for the specified annotation.

Returns the font used for the annotation that begins at the given world coordinates.
Arguments
doubl e ra [I NPUT, MANDATCRY, default=no default val ue]
The right ascension where the annotation should be placed.
doubl e dec [I NPUT, MANDATORY, default=no default val ue]
The declination where the annotation should be placed.
Return
Font

The font used for the specified annotation.

Col or get Annot at i onFont Col or

Returns the default color for annotations.
Return
Color

The default color used for the text annotations.

253


http://download.oracle.com/javase/8/docs/api/java/lang/String.html
http://download.oracle.com/javase/8/docs/api/java/awt/Font.html
http://download.oracle.com/javase/8/docs/api/java/awt/Font.html
http://download.oracle.com/javase/8/docs/api/java/awt/Font.html
http://download.oracle.com/javase/8/docs/api/java/awt/Font.html
http://download.oracle.com/javase/8/docs/api/java/awt/Font.html
http://download.oracle.com/javase/8/docs/api/java/awt/Font.html
http://download.oracle.com/javase/8/docs/api/java/awt/Color.html
http://download.oracle.com/javase/8/docs/api/java/awt/Color.html

DP Commands Build 15.0.3262

Col or get Annot at i onFont Col or (doubl e row, double col um)

Returns the color of the specified annotation.

Returns the font color used for the annotation that begins at the given pixel coordinates.
Arguments
doubl e row [ I NPUT, MANDATORY, default=no default val ue]
The row.
doubl e col um [ NPUT, MANDATORY, default=no default val ue]
The column.
Return
Color

The color used for the specified text annotation.

Col or get Annot at i onFont Col or Wr | dCoor di nat es (doubl e ra, double
dec)

Returns the color of the specified annotation.

Returns the color used for the annotation that begins at the given world coordinates.
Arguments
doubl e ra [INPUT, MANDATCRY, default=no default val ue]
Theright ascension.
doubl e dec [I NPUT, MANDATORY, default=no default val ue]
The declination.
Return
Color

The color used for the specified text annotation.

renoveAnnot ati on (doubl e row, double col um)

Removes the specified annotation.

Removes the annotation at the given pixel coordinates.
Arguments
doubl e row [ I NPUT, MANDATORY, default=no default val ue]
The row of the annotation object to remove.
doubl e col um [ NPUT, MANDATORY, default=no default val ue]
The column of the annotation object to remove.

r enoveAnnot at i onWor | dCoor di nat es (doubl e ra, doubl e dec)

Remove the specified annotation.

Removes the annotation at the given world coordinates.
Arguments
doubl e ra [I NPUT, MANDATCRY, default=no default val ue]
The right ascension of the annotation object to remove.
doubl e dec [I NPUT, MANDATORY, default=no default val ue]
The declination of the annotation object to remove.
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removeAnnot ati on (CanvasFi gure fi Q)

Removes the specified annotation.
Argument
CanvasFigure fig [I NPUT, MANDATORY, default=no default val ue]
The annotation to remove.

r enbveAnnot at i ons

Removes all annotations.

Removes all the annotations from the display.

set Annot at i onFont (Font f)

Changes the font of all Annotations.

Changes the font of all annotations that are visible on the Display.
Argument
Font f [INPUT, MANDATORY, default=no default val ue]
The new font for all the annotations.

set Annot ati onFont (doubl e row, double colum, Font f)

Changes the font of the specified annotations.

Changes the font of the annotations which are located at the given pixel coordinates.

Arguments
doubl e row [ I NPUT, MANDATORY, default=no default val ue]
The row.
doubl e col um [ NPUT, MANDATORY, default=no default val ue]
The column.

Font f [INPUT, MANDATORY, defaul t=no default val ue]
The new font for the annotations.

set Annot at i onFont Wr | dCoor di nat es (doubl e ra, double dec, Font f)

Changes the font of the annotations at given sky coordinates.

Changes the font of the annotations which are located at the given world coordinates.
Arguments
doubl e ra [I NPUT, MANDATCRY, default=no default val ue]
Theright ascension.
doubl e dec [I NPUT, MANDATORY, default=no default val ue]
The declination.
Font f [I NPUT, MANDATORY, default=no default val ue]
The new font for the annotations.

set Annot ati onFont (int size)

Changes the font size of al annotations.
Argument
int size [INPUT, MANDATORY, default=no default val ue]
The new font size for the annotations.
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set Annot ati onFont (doubl e row, double colum, int size)

Changes the font size of the specified annotations.

Changes the font size of the annotations which are located at the given pixel coordinates.

Arguments
doubl e row [ I NPUT, MANDATORY, default=no default val ue]
The row.
doubl e col um [ NPUT, MANDATORY, default=no default val ue]
The column.

int size [INPUT, MANDATORY, default=no default val ue]
The new size of the font.

set Annot at i onFont Wor | dCoor di nat es (doubl e ra, doubl e dec, int
si ze)

Changes the font size of the specified annotations.

Changes the font size of the annotations which are located at the given world coordinates.
Arguments
doubl e ra [I NPUT, MANDATCRY, default=no default val ue]
The right ascension.
doubl e dec [I NPUT, MANDATORY, default=no default val ue]
The declination.
int size [INPUT, MANDATORY, default=no default val ue]
The new fontsize for the annotations.

set Annot at i onFont Col or (Col or col or)

Sets the default color for annotations.
Argument
Col or col or [INPUT, MANDATORY, default=no default val ue]
The default color for annotations (java.awt.Color).

set Annot at i onFont Col or (doubl e row, doubl e columm, Col or col or)

Sets the font color for the specified annotation.

Changes the font color of the annotations which are located at the given pixel coordinates.

Arguments
doubl e row [ I NPUT, MANDATORY, default=no default val ue]
The row.
doubl e col um [ 1 NPUT, MANDATORY, default=no default val ue]
The column.

Col or color [INPUT, MANDATORY, default=no default val ue]
The default color for annotations (java.awt.Color).

set Annot at i onFont Col or Wor | dCoor di nat es (doubl e ra, doubl e dec,
Col or col or)

Sets the font color for the specified annotation.

Changes the font color of the annotations which are located at the given world coordinates.

256



DP Commands Build 15.0.3262

set Annot at i onFont Col or Wor | dCoor di nat es (doubl e ra, doubl e dec,
Col or col or)

Arguments

doubl e ra [I NPUT, MANDATCRY, default=no default val ue]
The right ascension.

doubl e dec [I NPUT, MANDATORY, default=no default val ue]

The declination.
Col or col or [INPUT, MANDATORY, default=no default val ue]
The default color for annotations (java.awt.Color).

El | i pseAnnot ati on addEl | i pseAnnot ati on (doubl e row, doubl e col um,
double w, double h, float |lineWdth, Color color, double positio-
nAngl e, bool ean fi xed)

Adds an dlipse.

Adds an ellipse to the image at a given place, with agiven dimension, line width, color and posi-
tion angle.

Arguments

doubl e row [ I NPUT, MANDATORY, default=no default val ue ]
The row of the center of the ellipse.

doubl e col um [ NPUT, MANDATORY, default=no default val ue]
The column of the center of the ellipse.

doubl e w [ I NPUT, MANDATORY, default=no default val ue]
The width of the ellipse in pixels.

doubl e h [I NPUT, MANDATORY, default=no default val ue]
The heigth of the ellipsein pixels.

float IineWdth [INPUT, MANDATORY, default=no default val ue]
The line width of the ellipse.

Col or col or [INPUT, MANDATORY, default=no default val ue]
The color of the ellipse.

doubl e positionAngl e [I NPUT, MANDATORY, default=no default val -
uej

The position Anglein radians (positive is clockwise). The angle between the major axis and
the horizontal.

bool ean fixed [I NPUT, MANDATORY, default=no default val ue]
Annotation is not moveable when this parameter is true.
Return
EllipseAnnotation

The annotation as EllipseAnnotation.

El | i pseAnnot ati on addCircl eAnnot ati on (doubl e row, double col um,
doubl e radius, float |lineWdth, Color color)

Addsacircle.

Adds acircle to theimage at a given place, with a given dimension, line width and color.

Arguments
doubl e row [ I NPUT, MANDATORY, default=no default value ]
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El i pseAnnot ati on addCircl eAnnot ati on (doubl e row, double col um,
doubl e radius, float |ineWdth, Color color)

The row of the center of the ellipse.

doubl e col um [ NPUT, MANDATORY, default=no default val ue]
The column of the center of the ellipse.

doubl e radius [INPUT, MANDATORY, default=no default val ue]
The radius of the circlein rows.

float Iinewdth [INPUT, MANDATORY, default=no default val ue]
The line width of the ellipse.

Col or color [INPUT, MANDATORY, default=no default val ue]
The color of the ellipse.

Return
EllipseAnnotation

The annotation as EllipseAnnotation

Li neAnnot ati on addLi neAnnot ati on (double r1, double cl1l, double r2,
double c2, float |ineWdth, Color color, boolean fixed)

Addsaline.

Adds an line to theimage at a given place, with a given line width and color.
Arguments
doubl e r1 [INPUT, MANDATORY, default=no default val ue ]
The row of the point where the line should start.
doubl e c1 [INPUT, MANDATCRY, default=no default val ue]
The column of the point where the line should start.
doubl e r2 [INPUT, MANDATORY, default=no default val ue ]
The row of the point where the line should stop.
doubl e c2 [I NPUT, MANDATCRY, default=no default val ue]
The column of the point where the line should stop.
float Iinewdth [INPUT, MANDATORY, default=no default val ue]
The line width of the ellipse.
Col or col or [INPUT, MANDATORY, default=no default val ue]
The color of the ellipse.
bool ean fixed [I NPUT, MANDATORY, default=no default val ue]
True to make the annotation fixed.
Return
LineAnnotation

The annotation as LineAnnotation.

CrossAnnot ati on addCr ossAnnot ati on (doubl e row, doubl e col um,
doubl e size, float wi dth, Color color)

Adds across.

Adds acrossto the image at a given place, with a given size, line width and color.

Arguments
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CrossAnnot ati on addCr ossAnnot ati on (doubl e row, doubl e col um,
doubl e size, float wi dth, Color color)

doubl e row [ I NPUT, MANDATORY, default=no default val ue ]
The row of the center of the cross.

doubl e col um [ NPUT, MANDATORY, default=no default val ue ]
The column of the center of the cross.

doubl e size [INPUT, MANDATORY, default=no default value ]
The size (width and height) of the crossin pixels.

float width [INPUT, MANDATORY, default=no default val ue ]
The line width of the cross.

Col or col or [INPUT, MANDATORY, default=no default value ]
The color of the cross.

Return
CrossAnnotation

The cross as a CrossAnnotation.

Pol ygonAnnot at i on addPol ygonAnnot ati on (doubl e[] coords, fl oat
I ineWdth, Color color, boolean fixed)

Adds apolygon.
Adds a polygon to the image at a given place, with a given line width and color. The coordinates
should be given as [row1, columnl, row2, column2, ...].
Arguments
doubl e[] coords [I NPUT, MANDATORY, default=no default val ue ]

The coordinates of the points which connect to a polygon. First the row and column of the
first point, then the second,... Example : [row1, columnl, row2, column2]

float |ineWdth [INPUT, MANDATORY, default=no default val ue ]
The line width of the polygon.

Col or color [INPUT, MANDATORY, default=no default value ]
The color of the polygon.

bool ean fixed [I NPUT, MANDATORY, default=no default val ue ]
If true, the polygon can not be moved on the image.

Return
PolygonAnnotation

The annotation as CanvasFigure

Pol yl i neAnnot ati on addPol yl i neAnnot ati on (doubl e[] coords, fl oat
IineWdth, Color color, boolean fixed)

Adds apolyline.
Adds a polyline to the image at a given place, with agiven line width and color. The coordinates
should be given as [row1, columnl, row2, column2, ...].
Arguments
doubl e[] coords [I NPUT, MANDATORY, default=no default val ue ]

The coordinates (in pixels) of the points which connect to a polyline. First the row and col-
umn of the first point, then the second, ... Example: [row1, columnl, row2, column2]
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Pol yl i neAnnot ati on addPol yl i neAnnot ati on (doubl e[] coords, float
lineWdth, Color color, boolean fixed)

float IineWdth [INPUT, MANDATORY, default=no default val ue ]
The line width of the polyline.

Col or col or [INPUT, MANDATORY, default=no default value ]
The color of the polyline.

bool ean fixed [I NPUT, MANDATORY, default=no default val ue ]
If true, the polyline can not be moved on the image.

Return
PolylineAnnotation

The annotation as CanvasFigure

Rect angl eAnnot at i on addRect angl eAnnot ati on (doubl e row, doubl e
col umm, double w, double h, float |lineWdth, Color color, bool ean
fixed)

Adds arectangle.

Adds an rectangle to the image at a given place, with a given dimension, line width and color.
Arguments
doubl e row [ I NPUT, MANDATORY, default=no default val ue ]
The minimum row of the rectangle.
doubl e col um [ NPUT, MANDATORY, default=no default val ue ]
The minimum column of the rectangle.
doubl e w [ I NPUT, MANDATORY, default=no default val ue ]
The width of the rectangle in columns.
doubl e h [I NPUT, MANDATORY, default=no default val ue ]
The heigth of the rectanglein rows.
float |ineWdth [INPUT, MANDATORY, default=no default val ue ]
The line width of the rectangle.
Col or col or [INPUT, MANDATORY, default=no default value ]
The color of the rectangle.
bool ean fixed [I NPUT, MANDATORY, default=no default val ue ]
True to make the annotation fixed
Return
RectangleAnnotation

The annotation as CanvasFigure

addConpassAnnot ati on (doubl e row, double col um, double size,
float width, Color color)

Adds a compass with the north and east directions.
Arguments
doubl e row [ I NPUT, MANDATORY, default=no default val ue ]
The row where to paint the compass.
doubl e col um [ I NPUT, MANDATORY, default=no default val ue ]
The column where to paint the compass.
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addConpassAnnot ati on (doubl e row, double col um, double size,
float width, Color color)

doubl e size [INPUT, MANDATORY, default=no default value ]
The size of the compass.

float width [INPUT, MANDATORY, default=no default value ]
The line width of the compass.

Col or color [INPUT, MANDATORY, default=no default value ]
The color of the compass.

addAr cSecsAnnot ati on (doubl e arcsecs, double row, double col um,
float IineWdth, Color color)

Adds aline which of arequested number of arcseconds to the image.

Arguments

doubl e arcsecs [I NPUT, MANDATCRY, default=no default val ue ]
The number of arcseconds

doubl e row [ I NPUT, MANDATORY, default=no default val ue ]
The row where to paint the line.

doubl e col um [ NPUT, MANDATORY, default=no default val ue ]
The column where to paint the line.

float IineWdth [INPUT, MANDATORY, default=no default val ue ]
The line width of the line.

Col or col or [INPUT, MANDATORY, default=no default value ]
The color of theline.

I mageCont our Annot ati on addl mageCont our Annot ati on ( Col or i mageCon-
tour, Color colors, Color mnLength)

Adds an ImageContour.

Draws the Contours of the given ImageContour in the given Color on the image (if their length is
at least the given minimum length) and returns the drawn Contours as an ArrayList of |mageFig-
ures.

Arguments
Col or imageContour [INPUT, MANDATORY, default=no default val ue ]
The ImageFigure for which the Contours must be drawn on the image.
Col or colors [INPUT, MANDATORY, default=no default val ue ]

The Colors in which the Contours of the different ContourL evels of the given ImageCon-
tour must be drawn.

Col or minLength [INPUT, MANDATORY, default=no default value ]
The minimum length for Contours to be drawn on the image.
Return
ImageContour Annotation

The drawn Contours as an ImageContourAnnotation.

| mgeCont our Annot at i on addl mageCont our Annot ati on (I mageCont our i m
ageCont our)

Adds an ImageContour.
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| mageCont our Annot ati on addl mageCont our Annot ati on (| mageCont our i m
ageCont our)

Draws the Contours of the given ImageContour on the image and returns the drawn Contours as an
ImageContourAnnotation.

Argument

I mgeCont our imageContour [1NPUT, MANDATORY, default=no default
val ue]

The ImageContour for which the Contours must be drawn on the image.
Return
ImageContour Annotation

Returns the drawn Contours as an |mageContourAnnotation.

| mmgeCont our Annot ati on addWsl mageCont our Annot ati on (| mageCont our
i mgeCont our, Arraylist colors, int ninLength)

Add an ImageContour.

Draws the Contours of the given ImageContour in the given Color on the image based on the Wcs
(if their length is at least the given minimum length) and returns the drawn Contours as an Ar-
rayList of ImageFigures.

Arguments

I mageCont our i mageContour [ NPUT, MANDATORY, default=no default
val ue |

The ImageFigure for which the Contours must be drawn on the image.
Arraylist colors [INPUT, MANDATCRY, default=no default value ]

The Colors in which the Contours of the different ContourL evels of the given ImageCon-
tour must be drawn.

int mnLength [INPUT, MANDATORY, default=no default val ue ]
The minimum length for Contours to be drawn on the image.
Return
ImageContour Annotation

The drawn Contours as an ImageContourAnnotation.

Cont our Level Annot ati on addCont our Level Annot ati on ( Cont our Level
| evel, Ws wcs, int mnlLength)

Adds a ContourLevel.

Draws the Contours of the given ContourLevel on the image (if their length is at least the given
minimum length) and returns the drawn Contours as aContourL evel Annotation.

Arguments
Cont our Level |evel [INPUT, MANDATORY, default=no default val ue ]
The ContourLevel for which the Contours must be drawn.
Ws wes [ I NPUT, MANDATORY, default=no default val ue ]
The Wcs attached to the given ContourL evel.
int mnLength [I NPUT, MANDATORY, default=no default val ue ]
The minimum length for Contours to be drawn on the image.
Return
ContourL evel Annotation
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Cont our Level Annot ati on addCont our Level Annot ati on ( Cont our Level
| evel, Ws wcs, int minLength)

Returns the drawn ContourLevel as a ContourL evel Annotation.

Cont our Level Annot ati on addCont our Level Annot ati on ( Cont our Level
| evel, Ws wcs, Color color, int mnlLength)

Adds a ContourLevel.
Draws the Contours of the given ContourLevel on the image (if their length is at |east the given
minimum length) and returns the drawn Contours as aContourL evel Annotation.
Arguments
Cont our Level |evel [INPUT, MANDATCRY, default=no default value ]
The ContourLevel for which the Contours must be drawn.
Ws wes [ I NPUT, MANDATORY, default=no default val ue ]
The Wcs attached to the given ContourL evel.
Col or col or [INPUT, MANDATORY, default=no default value ]
The color for the contours of this contourLevel.
int minLength [INPUT, MANDATORY, default=no default val ue ]
The minimum length for Contours to be drawn on the image.
Return
ContourL evel Annotation

Returns the drawn ContourLevel as a ContourL evel Annotation.

Cont our Annot ati on addCont our Annot ati on (Contour contour, int mn-
Length, Ws wcs, float width, Color color)

Adds a Contour.
Draws the given Contour on the image (if its length is at least the given minimum length) and re-
turns the drawn Contour as an |mageFigure.
Arguments
Cont our contour [INPUT, MANDATORY, default=no default val ue ]
The Contour to be drawn on the image.
int mnLength [INPUT, MANDATORY, default=no default val ue ]
The minimum length for the given Contour to be drawn on the image.
Ws wes [ I NPUT, MANDATORY, default=no default val ue ]
The Wcs attached to the given Contour.
float width [INPUT, MANDATORY, default=no default val ue ]
The width of the contour in pixels.
Col or col or [INPUT, MANDATORY, default=no default value ]
The Color in which the given Contour must be drawn on the image.
Return
Contour Annotation

Returns the drawn Contour as an ImageFigure.

Arrayli st addPositionList (PositionList positionList, Color color)

Overlays the given source list on this Display, in the given color.
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Arrayli st addPositionList (PositionList positionList, Color color)
Arguments

Posi tionLi st positionList [INPUT, MANDATORY, default=no default
val ue |

The pisition list to overlay.
Col or col or [INPUT, MANDATORY, default=no default value ]
The color in which to overlay the source list.
Return

ArrayList

Returns alist of sources.

Arrayli st addPositionList (PositionList positionList)

Overlays the given source list on this Display, in the given color.
Argument

Posi tionLi st positionList [INPUT, MANDATORY, default=no default
val ue]

The position list to overlay.
Return

Arrayl ist

Returns alist of sources.

Arrayli st addPositionList (PositionList positionList, Floatld
si zes)

Overlays the given source list on this Display, with the given sizes.
Arguments

Posi tionLi st positionList [INPUT, MANDATORY, default=no default
val ue ]

The position list to overlay.
Fl oat 1d sizes [I NPUT, MANDATORY, default=no default val ue ]
The sizes to use for the positionList
Return

Arrayl ist

Returns alist of sources.

Arrayli st addPositionList (PositionList positionList, Color color,
Fl oat 1d si zes)

Overlays the given source list.

Overlays the given source list on this Display, in the given color, with the sizes defined in the sizes
Float1ld

Arguments

Posi tionLi st positionList [INPUT, MANDATORY, default=no default
val ue ]

The position list to overlay.
Col or col or [INPUT, MANDATORY, default=no default value ]
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Arrayli st addPositionList (PositionList positionList, Color color,
Fl oat 1d si zes)

The color in which to overlay the source list.
Fl oat 1d si zes [I NPUT, MANDATORY, default=no default val ue ]
The sizes for each source (in pixel size).
Return

Arraylist

Returns alist of sources.

Arrayli st addPositionLi st \Ws (PositionList positionList, Color
col or, Floatld sizes)

Overlays the given source list on this Display.

Overlays the given source list on this Display, in the given color, with the sizes defined in the sizes
Float1d (in arcseconds)

Arguments

Posi tionLi st positionList [INPUT, MANDATORY, default=no default
val ue ]

The position list to overlay.
Col or color [INPUT, MANDATORY, default=no default val ue ]
The color in which to overlay the source list.
Fl oat 1d sizes [I NPUT, MANDATORY, default=no default val ue ]
The sizes for each source (in arc seconds).
Return

Arrayl ist

Returns alist of sources.

Arrayli st addSourceFit (SourceFittingProduct source, Color color)

Visualises the given SourceFittingProduct on this Display.

Visualises the given SourceFittingProduct on this Display in the given color. Returns alist of el-
lipses/circles.

Arguments

Sour ceFi tti ngProduct source [INPUT, MANDATCRY, default=no de-
fault val ue ]

The given sourcefit.
Col or col or [INPUT, MANDATORY, default=no default value ]
Thecolor.
Return

Arrayl ist

Returns alist of ellipsed/circles.

Arrayli st addSourceFit (SourceFittingProduct source)

Visualises the given SourceFittingProduct on this Display.

Returns alist of ellipse/circles.
Argument
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Arrayli st addSourceFit (SourceFittingProduct source)

Sour ceFi tti ngProduct source [INPUT, MANDATCRY, default=no de-
fault val ue ]

The given sourcefit.
Return

ArrayList

Returnsalist of ellipseg/circles.

ArraylLi st showAxes (bool ean showAxi s)

Enables or disables the axes for the displayed image.
Enables or disables the axes for the displayed image. If the parameter is true, two axes are drawn,
one on the left side and one at the bottom. An array with the axesis returned.
Argument
bool ean showAxi s [I NPUT, MANDATORY, default=no default val ue ]
Trueif the Axes should be shown.
Return

Arrayl ist

An ArrayList with the axes.

| mgeAxi s getlLeftaxis

Returns the left axis.

Returnsthe left axis of the Display. If there is no |eft axis, the standard left axis is made, shown
and returned.
Return

ImageAxis

The left axis

| mageAxi s get Ri ghtaxi s

Returns the right axis.

Returns the right axis of the Display. If there is no right axis, the standard right axis is made,
shown and returned.
Return

ImageAXxis

Theright axis

| mgeAxi s get Bott onaxi s

Returns the bottom axis.
Returns the bottom axis of the Display. If there is no bottom axis, the standard bottom axis is made,
shown and returned.
Return
I mageAxis

The bottom axis
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| mmgeAxi s get Topaxi s

Returns the top axis.

Returns the top axis of the Display. If thereis no top axis, the standard top axisis made, shown and
returned.
Return

ImageAxis

Thetop axis

Arrayli st get Axes

Returns an array with the axes.

Returns an array with the axes. Using methods on the Axes, the appearance can be changed.
Return

Arrayl ist
An ArrayList with the Axes.

addAxis (String |abel, AxisConstants.Position orientation)

Adds new axis.
Arguments
String label [INPUT, MANDATORY, default=no default value ]
The label of the axis

Axi sConstants. Position orientation [|NPUT, MANDATCRY, default=no
default val ue ]

The orientation for the axis

addAxi s (I mageAxi s axis)

Adds new axis.
Argument
| mageAxi s axis [I NPUT, MANDATORY, default=no default val ue ]
The axisto add

del eteAxi s (I mageAxi s axis)

Deletes the given axis.
Argument
| mgeAxi s axis [I NPUT, MANDATORY, default=no default val ue ]
The axisto delete

setCenter (int row, int columm)

Sets the center of the image.

Sets the (geometrical, not as defined in the Wcs) center of the image to a certain pixel on the dis-
play
Arguments
int row [ NPUT, MANDATCRY, default=no default val ue ]
The row position
int columm [ NPUT, MANDATORY, default=no default value ]
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setCenter (int row, int colum)

The column position

set Center (double row, double col um)

Sets the center of the image.

Sets the (geometrical, not as defined in the Wcs) center of the image to a certain pixel on the dis-
play
Arguments
doubl e row [ I NPUT, MANDATORY, default=no default val ue ]
The row position
doubl e colum [ NPUT, MANDATORY, default=no default val ue ]
The column position

set Center (double row, double colum, bool ean update)

Sets the center of the image.

Sets the (geometrical, not as defined in the Wcs) center of the image to a certain pixel on the dis-
play
Arguments
doubl e row [ I NPUT, MANDATORY, default=no default val ue ]
The row position
doubl e col um [ NPUT, MANDATORY, default=no default val ue ]
The column position
bool ean update [I NPUT, MANDATORY, default=no default val ue ]
True if the image should be changed to the new center coordinates.

get Cent er

Returns the center of the drawn image.

cl ose

Closes the display and frees the memory.

edi t Col or s

Edit the colors using a popup.

A windows opens where you can change the color table, intensity and scale.

edi t Cut Level s

Edit the cut levels using a popup.

A windows opens where you can set the cut levels of the image.

String getColortabl e

Returns the name of the color table.
Return

String

The name of the color table
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doubl e[] get Cut Level s

Returnsthe cut levels.

Returns an array with the cut levels of the displayed image.
Return
doubl€[]

The cut levels of the displayed image.

| mage getl nmage

Returns the displayed image.
Return
Image

The displayed Image

| mage get Origi nal | mage

Returns the displayed image.
Return
Image

The displayed Image

Rgbl mage get Rghl mage

Returns the displayed image.
Return
Rgblmage

The displayed Image

doubl e[ ] get Pi xel Coordi nates (double cl1, double c2)

Returns the image coordinates.

Returns the image coordinates of the given world coordinates
Arguments
doubl e c1 [INPUT, MANDATCRY, default=no default val ue]
The first world coordinate (right ascension in case of equatorial coordinates) of the image.
doubl e c2 [INPUT, MANDATORY, default=no default val ue ]
The second world coordinate (declination in case of equatorial coordinates) of the image.
Return
doubl€]]

The corresponding image coordinates as a 2 dimensional array of doubles, the first one describ-
ing the row and the second the column.

Nunber getlntensity (int row, int colum)

Returns the intensity of the pixel.

Returns the intensity of the pixel with given pixel coordinates.
Arguments
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Nunber getlntensity (int row, int colum)

int row [ NPUT, MANDATCRY, default=no default val ue]
The row of theimage.
int columm [ NPUT, MANDATORY, default=no default val ue]
The column of the image.
Return
Number

Theintensity of the given pixel

Nunber getlntensityFronWrl dCoordi nates (double cl1, double c2)

Returns the intensity of the pixel.

Returns the intensity of the pixel with given world coordinates.
Arguments
doubl e c1 [INPUT, MANDATCRY, default=no default val ue]
The first world coordinate of the image.
doubl e c2 [I NPUT, MANDATCRY, default=no default val ue]
The second world coordinate of the image.
Return
Number

double The intensity of the given pixel.

Unit getUnit

Returns the unit of the image
Return
Unit

The unit of the image.

fl oat get ZoonFact or

Returns the used zoom factor.

Returns the used zoom factor. The returned zoomfactor is bigger than 1 if theimage is zoomed in,
otherwise, the zoomfactor is between 0 and 1
Return

float

The zoomfactor of the displayed image.

fl oat getZoonfact or X

Returns the used X zoom factor.
Returns the used X zoom factor. The returned zoomfactor is bigger than 1 if the image is zoomed
in, otherwise, the zoomfactor is between 0 and 1
Return
float

The X zoomfactor of the displayed image.
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fl oat getZoonFactorY
Returnsthe used Y zoom factor.

Returnsthe used Y zoom factor. The returned Y zoomfactor is bigger than 1 if theimageis
zoomed in, otherwise, the zoomfactor is between 0 and 1

Return
float

TheY zoomfactor of the displayed image.

print D al og

Opens a printer dialog.

A dialog is opened where you can choice the printer, number of copies, page setup and appearance.

get Pri nt Contr ol
Returns the printControl.

Returns the printControl to make it possible to print from the command line.
Example
How to print from the command line

job = d.getPrintJob()

j ob. set Copi es(2) # Set the nunmber of copies
pservices = job.| ookupPrint Services()

j ob. set PrintService(pservices[3])

#Use the printer of choice

d. set Pri nt Job(j ob)

job.print()

creat ePrintJob

Creates aprint job.

PrinterJob getPrintJob
Returns the printer job.
Return

PrinterJob

The printerJob.

setPrintJob (PrinterJob job)

Set agiven printer job.
Argument
PrinterJob job [INPUT, MANDATORY, default=no default val ue]
The printer job

print (HashPrintRequestAttributeSet attributes)

Print the displayed image to apsfile.
Argument

HashPri nt Request Attri buteSet attributes [|NPUT, MANDATCRY, de-
faul t=no default val ue]
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print (HashPrintRequestAttributeSet attributes)

The attributes to print.

save

Pops up adialog to save your image.

Pops up afile chooser and saves the image as fits, jpeg, tiff, png or bmp file.

save (String fil enane)

Saves the whole image, including annotations.
Argument
String filename [INPUT, MANDATORY, default=no default val ue]
Saves the whole image, including annotations.

saveAsJPG (String fil enane)

Savesthedisplay asajpg file.
Argument
String filename [I NPUT, MANDATORY, default=no default val ue]
The filename with its path

saveAsPNG (String fil enane)

Saves the display as a png file.
Argument
String filename [I NPUT, MANDATORY, default=no default val ue]
The filename with its path

saveAsEPS (String fil enane)

Saves the display as aepsfile.
Argument
String filenane [I NPUT, MANDATORY, default=no default val ue]
The filename with its path

saveAsPDF (String fil enane)

Saves the display as a pdf file.
Argument
String filename [INPUT, MANDATORY, default=no default val ue]
The filename with its path

saveCurrent Vi ewAsJPG (String fil enane)

Savesthedisplay asajpg file.
Argument
String filename [INPUT, MANDATORY, default=no default val ue]
The filename with its path

saveCurrent Vi ewAsPNG (String fil enane)

Savesthe display as apng file.

Argument
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saveCurrent Vi ewAsPNG (String fil enane)

String filename [I NPUT, MANDATORY, default=no default val ue]
The filename with its path

saveCurrent Vi ewAsEPS (String fil enane)

Savesthe display as aepsfile.
Argument
String filename [ NPUT, MANDATORY, default=no default val ue]
The filename with its path

saveCurrent Vi ewAsPDF (String fil enane)

Saves the display as a pdf file.
Argument
String filenane [I NPUT, MANDATORY, default=no default val ue]
The filename with its path

setTitle (String text)

Sets Sets the title of the image.
Argument
String text [INPUT, MANDATORY, default=no default val ue]
Thetitle to set

saveCurrentView (String fil enane)

Saves the current view of the image.

Saves the view as screenshot. The annotations are also saved!
Argument
String filename [INPUT, MANDATORY, default=no default val ue]
The filename with its path

set Col ortable (String col ortabl eNane)

Sets the color table of the displayed image.
Argument

String col ortabl eNanme [| NPUT, MANDATORY, default=no default val -
uej

The name of the color table as a String.

set Col ortable (String col ortabl eNanme, String intensityNane)

Sets the colortable of the displayed image.
Arguments

String col ortabl eNanme [| NPUT, MANDATORY, default=no default val -
uej

The name of the colortable as a String.

String intensityNanme [| NPUT, MANDATCRY, default=no default val-
uej

The name of an intensity lookup table that can be added to the image processing chain to re-
arrange the order of the colorsin the colormap.
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setCol ortable (String col ortabl eNane, String intensityName, String
scal eNane)

Sets the colortable of the displayed image
Arguments

String col ortabl eName [ NPUT, MANDATORY, default=no default val -
uej

The name of the colortable as a String.

String intensityNane [| NPUT, MANDATCRY, default=no default val-
uej

The name of an intensity lookup table that can be added to the image processing chain to re-
arrange the order of the colorsin the colormap.

String scal eNane [ NPUT, MANDATORY, default=no default val ue]
The agorithm to use to scale the image to byte range.

set Cut Level sPercent age (doubl e percent)

Setsthe cut level of the displayed image.
Argument
doubl e percent [INPUT, MANDATCRY, default=no default val ue]
The percentage of pixels that should be taken into account.

set Cut Level sM n (doubl e m n)

Sets the minimum cut levels.

Sets the minimum cut level of the displayed image.
Argument
double mn [INPUT, MANDATORY, default=no default val ue]
The minimum for the cutlevels, the maximum is not adapted.

set Cut Level sMax (doubl e max)

Sets the maximum cut levels.

Sets the maximum cut level of the displayed image.
Argument
doubl e max [I NPUT, MANDATORY, default=no default val ue]
The maximum for the cutlevels, the minimum is not adapted.

set Cut Level sM nMax (doubl e m n, doubl e nax)

Sets the cut level of the displayed image.
Arguments
double mn [INPUT, MANDATORY, default=no default val ue]
The low cut value.
doubl e max [I NPUT, MANDATORY, default=no default val ue]
The high cut value.

cal cCut Level s

Setsthe cut level of the displayed image.

Setsthe cut levels of the displayed image to the minimum and maximum value of the image.
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set Cut Level s (doubl e[] m nnmax)

Setsthe cut level of the displayed image.
Argument
doubl e[] m nmax [I NPUT, MANDATORY, default=no default val ue]
An array of doubleswith the low cut value and the high cut value.

setUnit (Unit&anp;lt; ?&anp; gt; u)

Sets the unit of the displayed image.
Argument

Uni t &anp; | t; ?&anp; gt; u [ 1 NPUT, MANDATORY, default=no default
val ue]

The unit to set

set Zoontact or (fl oat zoonfFactor)

Sets the zoomfactor of the displayed image.
Argument
float zoonFactor [INPUT, MANDATCRY, default=no default val ue]
The new zoom factor of the image.

set Zoontact or X (fl oat zoonfact or X)

Sets the X zoomfactor of the displayed image.
Argument
float zoonfFactor X [I NPUT, MANDATORY, default=no default val ue]
The new zoom factor of theimage, only in X-direction.

set ZoontactorY (fl oat zoonfactorY)

Setsthe Y zoomfactor of the displayed image.
Argument
float zoonfFactorY [ NPUT, MANDATCRY, default=no default val ue]
The new zoom factor of theimage, only in Y -direction.

zoom (doubl e row, double colum, float zoonfFactor)

Zooms the image.

Sets the zoomfactor of the displayed image and the pixel coordinates which should appear in the
center of the image.

Arguments
doubl e row [ I NPUT, MANDATORY, default=no default val ue]
The row where the zoom should be centered on.
doubl e col um [ NPUT, MANDATORY, default=no default val ue]
The column where the zoom should be centered on.
float zoonFactor [INPUT, MANDATCRY, default=no default val ue]
The needed zoomFactor.

zoomMbr | dCoor di nat es (doubl e ra, double decl, float zoonfactor)

Zooms the image.
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zoomMr | dCoor di nat es (doubl e ra, double decl, float zoonfFactor)

Sets the zoomfactor of the displayed image and the world coordinates which should appear in the
center of the image.

Arguments
doubl e ra [INPUT, MANDATCRY, default=no default val ue]
Theright ascension of the image where the zoom should be centered on.
doubl e decl [INPUT, MANDATORY, default=no default val ue]
The declination of the image where the zoom should be centered on.
float zoonfFactor [INPUT, MANDATCRY, default=no default val ue]
The needed zoomFactor.

zoom n

Zoomstheimagein.

Zooms the displayed image. The zoom factor changes the following way : ...1/8, 1/4, 1/2, 1, 2, 4,
8, ...

zoonQut

Zoom the image out.

Zooms the displayed image out. The zoom factor changes the followingway : ..., 8, 4, 2, 1, 1/2,
14,18, ...

zoonFi t

Zoom the image.

Zooms the image to a zoomfactor so that the image is shown in total on the screen. Axes are taken
into account

flipYAXis

Flipsthey axis of the displayed image.

If this method is called, the current y-axisis flipped. If the displayed image has the WCS keyword
flipy, this method will have no effect.

flipNoAxis

Do not flip the x or y axis of the displayed image.

If this method is called, the current axes are not flipped. If the displayed image has the WCS key-
word flipy, this method will have no effect.

flipXAxis

Flips the x axis of the displayed image.

If thismethod is called, the current x-axis is flipped. If the displayed image has the WCS keyword
flipx, this method will have no effect.

flipXYAXis

Flips the xy axis of the displayed image.

If this method is called, the axes are flipped over adiagonal connection (0,0)-(1,1). If the displayed
image has the WCS keyword flipxy, this method will have no effect.
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flipYXAXis

Flips the yx axis of the displayed image.

If this method is called, the axes are flipped over adiagonal connection (1,0)-(0,1). If the displayed
image has the WCS keyword flipyx, this method will have no effect.

setFl i pYAxi s (bool ean fli pAxis)

Sets whether the current image should be flipped.

The current image will be flipped over the Y -axis.
Argument
bool ean flipAxis [INPUT, MANDATORY, default=no default val ue]
Trueto flip the y axis of the current image.

set Fl i pXAxi s (bool ean fli pXAxis)

Sets whether the current image should be flipped.

The current image will be flipped over the x-axis.
Argument
bool ean fli pXAxis [INPUT, MANDATORY, default=no default val ue]
Trueto flip the x axis of the current image.

set Fl i pXYAXxi s (bool ean fli pXYAXi s)

Sets whether the current image should be flipped.

The current image will be flipped over the diagonal connecting (0,0)-(1,1).
Argument
bool ean fli pXYAxis [INPUT, MANDATORY, default=no default val ue]
True to flip the xy axis of the current image.

set Fl i pYXAxi s (bool ean fli pYXAXxis)

Sets whether the current image should be flipped.

The current image will be flipped over the diagonal connecting (1,0)-(0,1)
Argument
bool ean flipYXAxis [INPUT, MANDATORY, default=no default val ue]
True to flip the yx axis of the current image.

get Fl i pYAXi s

Returns whether the Y axisis flipped.

Returnstrueif the current image is flipped over the y-axis.

get Fl i pXAxi s

Returns whether the X axis is flipped.

Returnstrueif the current imageis flipped over the x-axis.

get Fl i pXYAXi s

Returns whether the image is flipped.
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get Fl i pYXAXi s
Returns whether the image is flipped.

i sFli pped

Returns whether the current layer is flipped.

Returnstrueif the current layer isflipped over the y-axis.

i sFli ppedX

Returns whether the current layer is flipped.

Returnstrueif the current layer is flipped over the x-axis.

i sFl'i ppedXY
Returns whether the current layer is xy-flipped.

Returnstrueif the current layer is xy-flipped.

i sFl'i ppedYX
Returns whether the current layer is yx-flipped.

Returnstrueif the current layer is yx-flipped.

set Dept hAxi s (i nt depthAxis)
Sets the depth axis for cubes.

Set the depth axis for the current and newly added cubes. The first axis (0) is the standard depth ax-
is.

Argument
int depthAxis [INPUT, MANDATORY, default=no default val ue]
The depth axis for newly added cubes.

get Dept hAxi s
Returns the depth axis for cubes.

Returns which axisis the depth axis.

See also

» Simplelmage

» SimpleCube
» Developers Manual: herschel.ia.gui.image.Display
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1.110. DistortionMaps

Full Name: |herschel.ia.toolbox.pointing.DistortionMaps

Type: Jython Task - @&
Import: from herschel.ia.toolbox.pointing import DistortionMaps

Category | Toolboxes/Paointing

Description

Class providing access to the Herschel Distortion Maps via HSA or local file.

Configure local distortion maps using properties: hcss.pointing.distortion.map.dy.v2 hcss.point-
ing.distortion.map.dz.v2 hcss.pointing.distortion.map.dy.v3 hcss.pointing.distortion.map.dz.v3

APl Summary

Jython Syntax
dm = Di stortionMaps(<odNunber >)
# subpi xel distortion maps

fovi magey = dm f ovi magey
fovi magez = dm f ovi nagez

Property
i nt eger odNunber [ NPUT, MANDATORY, default=NO default val ue ]

API details
Property

i nteger odNunber [INPUT, MANDATORY, default=NO default val ue ]
OD number to retrieve the Distortion Maps for

History

e 2015-04-07 - JPC: HCSS-17969 Pointing toolbox installs 400-800M B worth of datain user
installation
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1.111. divide

Full Name: |herschel.ia.toolbox.spectrum.DivideSpectrumTask

Alias: divide

Type: JavaTask - @

Import: from herschel.ia.toolbox.spectrum import DivideSpectrumTask
Category  |Spectra/Analysis

Description
Task for dividing the flux data of spectraby ascalar or for pairwise dividing spectra.

For the scalar mode, 'ds and 'param’ need to be specified - the input spectra and the scalar to divide
by; for the pair-wise mode, 'dsl' and 'ds2' need to be set - two spectrum containers. In this pair-wise
mode, the first spectrum in the first container is divided by the first spectrum in the second container,
and so on. In case the size of the two containersis different, the result will contain a number of point
spectra equal to the minimum size. Hence, the remaining spectra in the larger container are ignored.
The behavior is different in case one of the data sets only contains a single spectrum: Here, the task
always refers to single spectrum while iterating over all the spectrain the other container.

In the pairwise mode, the individual spectra are processed on a per frequency or wavelength bin (or
whatever the wavescale unit is) basis. Hence, there is no check of whether the frequencies (or wave-
lengths) assigned to these binsare well aligned acrossthe two spectra. If thisisnot the case, the spectra
should first be re-sampled to a common wave scale grid.

The input data with the spectra to be processed needs to be an object that implements Spect r um
Cont ai ner (e.g.Spect runid, SpectrunRd, Spectral Si npl eCube).Spect r untCon-
t ai ner 'sprovides auniform way to access spectrum data organized in quite different structures.

For a successful processing in the pair-wise mode, the data specified with ds1 and ds2 should be
consistent, i.e. they should have the same wave scale range and spectral sampling. Furthermore, the
segments found in all the spectra in the (two) containers should be consistent (same number of seg-
ments, same lengths, same segment indices - e.g. check with ds. get Segnent | ndi ces() ). Oth-
erwise an exception is thrown.

Different selection schemes are available for selecting the point spectra or the segments to
be processed. The most simple scheme is to specify lists of point spectrum indices (sel ec-
tion=[1, 3, 4, 2] ). Inthiscase, the operation (scalar- or pair-operation) isjust taken over the point
spectrawith corresponding indices. Instead of specifying alist of indices (which requires the knowl-
edge of these) other recipes to specify a selection are available. Typical recipes test attribute values
to match certain values (e.g. sel ecti on={"bbt ype":[ 6031, 6032]}) ortobeincludedin
agiveninterva (e.g. sel ecti on={"LoFrequency": (999. 98, 1000. 02) }). These recipes
we refer to as selection models. The different options to specify selections can be combined. Here,
an AND logic is adopted. See the parameter descriptions and the examples below for further detail.
Alternatively, look inthe Sel ect Spect r umtask.

Similarly, you can specify what segments to consider. In the most simple case, you can just specify
the indices of segments to be considered (for the scalar operation segnent s=[ 1, 3, 4] and for the
pair operation segment s1=[ 1, 3, 4], segnent s2=[ 3, 6, 5] ). In more advanced situations
you can use a Segnent Sel ect i on object. Note that the pairs of segmentsto be processed need to
be consistent - otherwise the processing will fail.

Y ou can specify whether the orginal datasets should be overwritten with the 'overwrite' flag. By default
no data is overwritten. In the pair-wise mode, it is not always possible to overwrite the data - in
particular if non-trivial segment selections are specified.
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Examples

Example 1: for scalar divide:

gl obal spectra # defined el sewhere

di vide = DivideSpect runiask()

spectraQut = divide(ds=spectra, param=2.1)

# restrict the divide to a suitable selection of spectra and return the
processed

# just select by index:

spectraQut = divide(ds=spectra, selection=[0,1,2,3], param2.1)

# select by |ooking up suitable attributes attached to the spectra to be
sel ected (here: "bbtype" matched):

spectraQut = divide(ds=spectra, selection={"bbtype":[6031, 6613]}, param=2.1)

# select by |ooking up suitable attributes attached to the spectra to be
sel ected (here: "Chopper" in given ranges):

spectraQut = divide(ds=spectra, selection={"Chopper":(4.,7.), "bbtype":[6613]},
param=2. 1)

# select by |ooking up suitable attributes attached to the spectra to be
sel ected

# (here: "LoFrequency" in given interval):

spectraQut = divide(ds=spectra, selection={"LoFrequency": (550.0,570.0)},
param=2. 1)

# the same as above - this time by by nodifying the input spectra

spectra = divide(ds=spectra, selection={"bbtype":[6031, 6613]}, param2.1,
overw ite=True)

spectra = divide(ds=spectra, selection=[0,1,2,3], param=2.1, overwite=True)
spectra = divide(ds=spectra, selection={"Chopper":(4.,7.), "bbtype":[6613]},
paranF2.1, overwite=True)

spectra = divide(ds=spectra, selection={"LoFrequency": (550.0,570.0)},
paranF2.1, overwite=True)

Example 2: for pairwise divide:

gl obal spectral, spectra2 # defined el sewhere

di vide = DivideSpect runiask()

spectraQut = divide(dsl=spectral, ds2=spectra2)

# restrict the divide to a suitable selection of spectra and return the
processed

# just select by index:

spectraQut = divide(dsl=spectral, ds2=spectra2, selection=[0,1,2,3])

# select by |ooking up suitable attributes attached to the spectra to be
sel ected (here: "bbtype" matched):

spectraQut = divide(dsl=spectral, ds2=spectra2, selection={"bbtype"

[ 6031, 6613] })

# select by |ooking up suitable attributes attached to the spectra to be
sel ected (here: "Chopper" in given ranges):

spectraQut = divide(dsl=spectral, ds2=spectra2, selection={"Chopper":(4.,7.),
"bbtype":[6613]})

# select by |ooking up suitable attributes attached to the spectra to be
sel ected

# (here: "LoFrequency" in given interval):

spectraQut = divide(dsl=spectral, ds2=spectra2, selection={"LoFrequency"
(550.0,570.0)})

APl Summary

Properties

Spect runCont ai ner ds [I NPUT, OPTIONAL, default=no default value.]
Doubl e param [ NPUT, OPTI ONAL, default=no default val ue.]

oj ect selection [INPUT, OPTIONAL, default=None.]

PyDi ctionary| Map&anp; It ; String, Set &np; |t ; Cbj ect &anp; gt ; &anp; gt ;
| ookup_sel ection [INPUT, OPTIONAL, default=no default value.]
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Properties

PyLi st index_selection [INPUT, OPTIONAL, default=No default val-
ue. ]

Bool ean overwite [INPUT, OPTIONAL, default=False.]

Spect runCont ai ner ds1 [ NPUT, OPTIONAL, default=no default val -
ue. ]

SpectrunCont ai ner ds2 [| NPUT, OPTI ONAL, default=no default val-
ue. |

bj ect segnents [ NPUT, OPTI ONAL, default=no default val ue.]

bj ect segnentsl [ NPUT, OPTIONAL, default=no default val ue.]
Obj ect segnents?2 [| NPUT, OPTIONAL, default=no default val ue.]

SpectrunCont ai ner result [OQUTPUT, OPTIONAL, default=no default
val ue ]

API detalils

Properties

Spect runCont ai ner ds [ NPUT, OPTI ONAL, default=no default val ue.]

Input container to be processed by the task in case the task is used as a scalar operation. Exam-
plesof Spect runCont ai ner are Spect runild, SpectrunRd, Spectral Sinpl e-
Cube.

Doubl e param [ | NPUT, OPTI ONAL, default=no default val ue.]
The scalar parameter to be considered when the task is used as scalar operation.

bj ect selection [INPUT, OPTIONAL, defaul t=None. ]

Specify what point spectra the operation should be applied to. Different ways to specify these
selections are possible:

» Specify alist of indices (in jython) of the point spectrafor which the divide should be ap-
plied.

« Useadictionary (in jython) to specify a selection model (lookup for attributes, filter at-
tributes to be included in ranges or intervals).

» Passastring representation of ajython list or ajython dictionary. The string will be parsed
and the processing delegated to the two cases above.

» Pass any javainstance that implements the SelectionModel interface (for the advanced user).

See the examples below or the SelectSpectrumTask for how to specify selections.

PyDi cti onary| Map&anp; I t; Stri ng, Set &np; | t; Obj ect &anp; gt ; &anp; gt ;
| ookup_sel ection [I NPUT, OPTI ONAL, default=no default val ue.]
Specify a PyDictionary with keys given by the attribute name to look up and alist of admissible

values. Behind the scenes, a DiscreteValueSelectionModel is instantiated. This parameter is ac-
tually obsolete but is kept for historical reasons (usesel ect i on).

PyLi st index_selection [INPUT, OPTIONAL, default=No default val -
ue. ]

Specify a PyList with the indices of the point spectrato be considered. This parameter is actual-
ly obsolete but is kept for historical reasons (usesel ect i on).

282


http://download.oracle.com/javase/8/docs/api/java/lang/Boolean.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html

DP Commands Build 15.0.3262

Bool ean overwite [|INPUT, OPTIONAL, default=False.]
Specify whether the input data container can be reused - the values found therein is overwritten.

Spect runtCont ai ner ds1 [ NPUT, OPTIONAL, default=no default val -
ue. ]

First input container for pair-wise operations.

Spect runtCont ai ner ds2 [ NPUT, OPTI ONAL, default=no default val -
ue. ]

Second input container for pair-wise operations.

bj ect segnments [ NPUT, OPTIONAL, default=no default val ue.]
Specify what segments the operation should be applied to. There are two options available:

« Either pass an instance of a SegmentSel ection which gives the information on what segments
for each point spectrum included in the container.

» Specify aPyList of segment indices.

bj ect segmentsl [ NPUT, OPTIONAL, default=no default val ue.]
Specify the segment selection to be associated with 'dsl'.

bj ect segments2 [ NPUT, OPTIONAL, default=no default val ue.]
Specify the segment selection to be associated with 'ds2'.

Spect runCont ai ner result [OUTPUT, OPTI ONAL, defaul t=no default
val ue |

Result object containing the results of the operation applied.

See also

» SpectrumContainer

» select

» Developers Manual: herschel.ia.toolbox.spectrum.DivideSpectrumTask

History

» 2011-08-08 - n®l chi or: renamed from DivideSpectrum
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1.112. Doubleld

Full Name: |herschel.ia.numeric.Doubleld

Type: JavaClass- @
Import: from herschel.ia.numeric import Doubleld

Category  |Arrays and datasets

Description
A rectangular numeric double array of rank 1.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Doubleld
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1.113. Double2d

Full Name: |herschel.ia.numeric.Double2d

Type: JavaClass- @
Import: from herschel.ia.numeric import Double2d

Category  |Arrays and datasets

Description
A rectangular numeric double array of rank 2.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Double2d
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1.114. Double3d

Full Name: |herschel.ia.numeric.Double3d

Type: JavaClass- @
Import: from herschel.ia.numeric import Double3d

Category  |Arrays and datasets

Description
A rectangular numeric double array of rank 3.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Double3d
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1.115. Double4d

Full Name: |herschel.ia.numeric.Double4d

Type: JavaClass- @
Import: from herschel.ia.numeric import Double4d

Category  |Arrays and datasets

Description
A rectangular numeric double array of rank 4.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Double4d
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1.116. Doublebd

Full Name: |herschel.ia.numeric.Doublesd

Type: JavaClass- @
Import: from herschel.ia.numeric import Double5d

Category  |Arrays and datasets

Description
A rectangular numeric double array of rank 5.

Numeric arrays are part of the Numeric library. More information is given in the Numeric chapter
(link in the See also section below).

See also
» Section 2.2 in Scripting Guide

» Developers Manual: herschel.ia.numeric.Double5d
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1.117. Dwt

Full Name: |herschel.ia.numeric.toolbox.wavelet.walgo.Dwt

Type: JavaClass- @

Import: from herschel.ia.numeric.tool box.wavel et.walgo import Dwt
Description

A discrete wavelet transform algorithm

This classis not intended to be used directly. DiscreteWavelet handles this class and should be used
by the users.

Example

Example 1: Jython Usage Example

from herschel .ia. nuneric.tool box. wavel et . wal go i mport Dwt

from herschel .ia. nuneric.tool box. wavel et. wibrary inport \Wavel et Loader
from herschel .ia. nuneric.tool box. wavel et . wuti | i mport \ABor der

from herschel .ia. nuneric.tool box. wavel et . wdeno i mport WS gGener at or
from herschel .ia. nuneric.tool box. wavel et . wdeno i mport WReadl mage

#

si gGen = WSi gGenerator();

sig = si gGen. get Predef i nedReal Functi on3()

#

0 = \Wavel et Loader ()
0. set D Pref erence()
w = 0.get("coif3")

#

dwt = Dwt ()

coefs = dwt.deconpose(sig, w, \Border.SYMVETRI C, 3)
#

res = dw.synthesis(coefs)

pl ot = Pl ot XY(res);
pl ot.setSubtitleText (w get Name()+": Synthesis signal")
#--- 2D ---
i mmge = Doubl e2d(129, 129)
for y in range(129):
for x in range(129):
imge[y, x] = COS(y / 3) + COS(y / 7) + COS(x / 60) + COS(x / 97)

#

w = o0.get("db1l")

dwt = Dwt ()

tree = dwt . deconpose(i mage, w, \Bor der . SYMVETRI C, 4)
d = Di spl ay(i mage)

c = Di spl ay(tree.conmpose())

# -- synthesis
dwt . synt hesi s(tree)

res = tree. getRoot ().getData();
r = Di spl ay(res)

# -- checking accuracy

dim = image. di mensi ons

dinf0] -= w length

dinf1] -= w length

diff = image[0:dinf0],0:dinfl]] # clip few border pixels
di ff.subtract(res[0:din{0],0:dinf1]])

print "Oiginal inage properties:"

print "MN =", M N(i mage)

print "MAX =", MAX(i mage)

print "Synthesis inage minus original imge :"

print "STDDev =", STDDEV(diff)
print "MEAN =", MEAN(di ff)
print "MN =", M N(di ff)
print "MAX =", MAX(di ff)
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Example 1: Jython Usage Example

# di spl ay remai nder
Di spl ay(diff)

See also

» Developers Manual: herschel.ia.numeric.toolbox.wavel et.walgo.Dwt

History

e 2010-09-10 - BM: nitial version
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1.118. EigenvalueDecomposition

Full Name: |herschel.ia.numeric.toolbox.matrix.EigenvalueDecomposition

Alias: EigenvalueDecomposition
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.matrix import EigenvalueDecomposition

Category | Mathematics/Matrices

Description

EigenvalueDecomposition

Eigenvalues and eigenvectors of areal matrix. If A is symmetric, then A = V*D*V' where the eigen-
value matrix D is diagonal and the eigenvector matrix V is orthogonal. If A is not symmetric, then
the eilgenvalue matrix D isblock diagonal with the real eigenvaluesin 1-by-1 blocks and any complex
eigenvalues, lambda + i*mu, in 2-by-2 blocks, [lambda, mu; -mu, lambda]. The columns of V repre-
sent the eigenvectorsin the sense that A*V = V*D. The matrix V may be badly conditioned, or even
singular, so the validity of the equation A = V*D*inverse(V) depends upon Vcond().

Example

Example 1: The columnsof V represent the Eigenvectors: A*V =V*D

A=Double2d( [ [2.,1.,2.],[2.,2.,3.],[1.,3.,6.]1 ] )
evd=A. appl y(Ei genval ueDeconposition())

D = evd.d

V = evd. v

print A apply(MatrixMiltiply(V))
# [

# [-0.06907722348532569, - 0. 8164965809277256, 1. 5259625390319682] ,
# [0.09922885633779388, - 0. 4082482904638629, 3. 7179950198195835] ,
# [-0.03892559063285694, 0. 4082482904638627, 6. 769920097883521]

=

nt V.apply(MatrixMiltiply(D))

0. 09922885633779421, - 0. 4082482904638631, 3. 717995019819584] ,
- 0. 03892559063285706, 0. 4082482904638628, 6. 769920097883519]

HFHHFEHRHFT H

]
[
[
[-0.06907722348532568, - 0. 8164965809277251, 1. 525962539031968] ,
[
[
]

APl Summary

Jython Syntax
A=Doubl e2d()
evd=A. appl y( Ei genval ueDeconposition())

# get the eigenvalue matrix D

D = evd. d

# get the eigenvector matrix V

V = evd.v

# CGet the inmginary eigenval ues

i magEi genval ues = evd. i magEi genval ues
# CGet the real eigenval ues

real Ei genval ues = evd. real Ei genval ues
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Property
Doubl e2d A [1 NPUT, MANDATORY, defaul t=no default val ue]

API details
Property

Doubl e2d A [I NPUT, MANDATCRY, default=no default val ue]
Input must be a Double2d or Float2d array.

See also

» Developers Manual: herschel.ia.numeric.toolbox.matrix.EigenvalueDecomposition
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1.119. ellipseHistogram

Full Name: |herschel.ia.toolbox.image.EllipseHistogramTask

Alias: ellipseHistogram

Type: JavaTask - @

Import: from herschel.ia.toolbox.image import EllipseHistogramTask
Category |Images/Display

Description
Thisis atask to make a histogram of aregion of interest on image which is bounded by an ellipse.

Thisisatask to make a histogram of aregion of interest on an image which is bounded by an ellipse.
Y ou must specify the number of bins for the histogram. By default the cut levels of the image will be
used to construct the histogram, but it is also possible for you to specify the low and high cut level
for the histogram. To define the position of the ellipse, you must specify the pixel or sky coordinates
of the center of the ellipse and its width and height. Note that the axes of the ellipse are aligned with
the x- and y-axis.

Example

Example 1: Thisisan example of how to usethe ellipseHistogram :

hi stogram = el | i pseHi st ogran(i nage = nyl mage, bins = 200, |owCut = 100.0,
hi ghCut = 150. 0,
centerX = 100.0, centerY = 230.0, w dthArcsec =
50. 0,
hei ght Arcsec = 30.0)
hi stogram = el | i pseHi st ogran(i mage = nyl mage, bins = 200, |owCut = 100.0,
hi ghCut = 150. 0,
centerRa = "05:46:45.9", centerDec =
"-51:07:57.0",
wi dt hPi xel s = 50. 0, hei ght Pi xels = 30.0)

APl Summary

Properties

| mage image [| NPUT, MANDATORY, def aul t=None]

Doubl e I owCut [ I NPUT, OPTI ONAL, default=NaN|

Doubl e hi ghCut [INPUT, OPTI ONAL, default=NaN]|

I nt eger bins [INPUT, OPTIONAL, default=2000]

Doubl e center X [ I NPUT, OPTIONAL, default=NaN|

Doubl e centerY [INPUT, OPTIONAL, default=NaN|

String centerRa [INPUT, OPTIONAL, default=&quot; centerRa&quot ;]
String centerDec [INPUT, OPTIONAL, default=&quot; centerDec&quot;]
Doubl e wi dt hPi xel s [I NPUT, OPTI ONAL, defaul t=NaN|

Doubl e hei ght Pi xel s [ NPUT, OPTI ONAL, def aul t =NaN|

Doubl e wi dt hArcsec [I NPUT, OPTI ONAL, default=NaN|

Doubl e hei ght Arcsec [ NPUT, OPTI ONAL, def aul t =NaN|

String centerRA [I NPUT, OPTI ONAL, default=&quot; center RA&quot ;]

293


http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Integer.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/String.html
http://download.oracle.com/javase/8/docs/api/java/lang/String.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/String.html

DP Commands Build 15.0.3262

Properties
Gircl eHi st ogranPr oduct hi st ogram [ OQUTPUT, MANDATORY, de-
faul t =None]

API details

Properties

| mage i mage [ NPUT, MANDATORY, defaul t =None]
Thisistheinput image.

Doubl e | owCut [INPUT, OPTIONAL, default=NaN|

Thisisthelow cut level you want to use for the histogram. If thisis not specified, the image cut
levelswill be used.

Doubl e hi ghCut [INPUT, OPTI ONAL, default=NaN]

Thisisthe high cut level you want to use for the histogram. If thisis not specified, the image
cut levelswill be used.

I nteger bins [INPUT, OPTIONAL, default=2000]
Thisisthe number of binsin the histogram.

Doubl e center X [ I NPUT, OPTI ONAL, defaul t =NaN]
The x-pixel-coordinate of the center of the ellipse.

Doubl e centerY [I NPUT, OPTI ONAL, defaul t =NaN]
The y-pixel-coordinate of the center of the ellipse.

String centerRa [I NPUT, OPTI ONAL, defaul t =&quot ; cent er Ra&quot ; ]

Thisistheright ascension of the center of the ellipse. Using this only makes senseif the input
image has avalid Wcs attached to it. The input format for the right ascension is "hh mm ss.s",
"hh:mm:ss.s’ or "hh.hhh",

String centerDec [|NPUT, OPTIONAL, default=&quot;centerDec&quot; ]

Thisisthe declination of the center of the ellipse. Using this only makes sense if the input im-
age has avalid Wcs attached to it. The input format for the declination is "[+/-]dd mm ss.s",
"[+/-]dd:mm:ss.s" or "[+/-]dd.ddd".

Doubl e wi dt hPi xel s [ NPUT, OPTI ONAL, defaul t =NaN|
Thisisthe width of the ellipse in pixels.

Doubl e hei ght Pi xel s [I NPUT, OPTI ONAL, defaul t =NaN]
Thisisthe height of the ellipse in pixels.

Doubl e wi dt hArcsec [I NPUT, OPTI ONAL, default=NaN|
Thisisthe width of the ellipsein arcsec.

Doubl e hei ght Arcsec [I NPUT, OPTI ONAL, defaul t =NaN]
Thisisthe height of the ellipsein arcsec.
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String centerRA [I NPUT, OPTI ONAL, defaul t =&quot ; cent er RA&quot ; ]

Thisisthe right ascension of the center of the ellipse. Using this only makes senseif the input
image has avalid Wcs attached to it. The input format for the right ascension is "hh mm ss.s",
"hh:mm:ss.s’ or "hh.hhh". Deprecated : Use CenterRa.

Circl eHi st ogranProduct hi st ogram [ QUTPUT, MANDATORY, de-
faul t =None]

Thisisthe resulting histogram.

See also

» Developers Manual: herschel.ia.toolbox.image.EllipseHistogramTask
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1.120. EllipseHistogramProduct

Full Name: |herschel.ia.dataset.image.EllipseHistogramProduct

Type: JavaClass- @

Import: from herschel.ia.dataset.image import EllipseHistogramProduct
Category |Images/Display

Description

A classto deal with the results of an ellipse histogram.

APl Summary

Constructor

El |i pseHi st ogr anPr oduct

The constructor of anew EllipseHistogramProduct.

M ethods
set Center (double centerX, double centerY)
Sets the center for this EllipseHistogramProduct to the given pixel coordinates.

set Center (double centerX, double centerY, String centerRA, String
cent er Dec)
Sets the center for this EllipseHistogramProduct to the given pixel and sky coordinates.

set Di nensi ons (doubl e wi dt hPi xel s, doubl e hei ght Pi xel s)

Sets the dimensions for this EllipseHistogramProduct to the given dimensionsin pixels.

set Di nensi ons (doubl e wi dt hPi xel s, doubl e hei ght Pi xel s, doubl e
wi dt hArcsec, doubl e hei ght Arcsec)

Sets the dimensions for this EllipseHistogramProduct to the given dimensionsin pixels and arc-
Sec.

Doubl eld get Cent er Pi xel Coor di nat es

Returns the center for this EllipseHistogramProduct in pixel coordinates.
Stringld get Cent er SkyCoor di nat es

Returns the center for this EllipseHistogramProduct in sky coordinates.
doubl e get Wdt hPi xel s

Returns the width for this EllipseHistogramProduct in pixels.
doubl e get W dt hArcsec

Returns the width for this EllipseHistogramProduct in arcsec.
doubl e get Hei ght Pi xel s

Returns the height for this EllipseHistogramProduct in pixels.
doubl e get Hei ght Arcsec

Returns the height for this EllipseHistogramProduct in arcsec.
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API Details

Constructor

El | i pseHi st ogr anPr oduct

The constructor of anew EllipseHistogramProduct.

Methods

set Center (double centerX, double centerY)

Sets the center for this EllipseHistogramProduct to the given pixel coordinates.
Arguments
doubl e center X [ NPUT, MANDATCRY, default=no default val ue]
The x-pixel-coordinate of the center, as double
doubl e centerY [I NPUT, MANDATCRY, default=no default val ue]
The y-pixel-coordinate of the center, as double

set Center (double centerX, double centerY, String centerRA, String
cent er Dec)

Sets the center for this EllipseHistogramProduct to the given pixel and sky coordinates.
Arguments
doubl e center X [I NPUT, MANDATORY, default=no default val ue]
The x-pixel-coordinate of the center, as double
doubl e centerY [I NPUT, MANDATCRY, default=no default val ue]
The y-pixel-coordinate of the center, as double
String centerRA [I NPUT, MANDATORY, default=no default val ue]
The right ascension of the center, as String
String centerDec [INPUT, MANDATORY, default=no default val ue]
The declination of the center, as String

set Di mensi ons (doubl e wi dt hPi xel s, doubl e hei ght Pi xel s)

Sets the dimensions for this EllipseHistogramProduct to the given dimensions in pixels.
Arguments
doubl e wi dt hPi xel s [ I NPUT, MANDATORY, default=no default val ue]
Thewidth in pixels, as double
doubl e hei ght Pi xel s [ NPUT, MANDATOCRY, default=no default val ue]
The height in pixels, as double

set Di mensi ons (doubl e wi dt hPi xel s, doubl e hei ght Pi xel s, doubl e
wi dt hAr csec, doubl e hei ght Arcsec)

Sets the dimensions for this EllipseHistogramProduct to the given dimensionsin pixels and arcsec.

Arguments
doubl e wi dt hPi xel s [ 1 NPUT, MANDATORY, default=no default val ue]
Thewidth in pixels, as double
doubl e hei ght Pi xel s [ NPUT, MANDATCRY, default=no default val ue]
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set Di mensi ons (doubl e wi dt hPi xel s, doubl e hei ght Pi xel s, doubl e
wi dt hAr csec, doubl e hei ght Arcsec)

The height in pixels, as double

doubl e wi dt hArcsec [I NPUT, MANDATORY, default=no default val ue]
Thewidth in arcsec, as double

doubl e hei ght Arcsec [I NPUT, MANDATCRY, default=no default val ue]
The width in arcsec, as double

Doubl eld get Cent er Pi xel Coor di nat es

Returns the center for this EllipseHistogramProduct in pixel coordinates.
Return
Doubleld

Returns the center for this EllipseHistogramProduct in pixel coordinates.

Stringld get Cent er SkyCoor di nat es

Returns the center for this EllipseHistogramProduct in sky coordinates.
Return
Stringld

Returns the center for this EllipseHistogramProduct in sky coordinates.

doubl e get W dt hPi xel s

Returns the width for this EllipseHistogramProduct in pixels.
Return
double

Returns the width for this EllipseHistogramProduct in pixels.

doubl e get W dt hArcsec

Returns the width for this EllipseHistogramProduct in arcsec.
Return
double

Returns the width for this EllipseHistogramProduct in arcsec.

doubl e get Hei ght Pi xel s

Returns the height for this EllipseHistogramProduct in pixels.
Return
double

Returns the height for this EllipseHistogramProduct in pixels.

doubl e get Hei ght Arcsec

Returns the height for this EllipseHistogramProduct in arcsec.
Return
double

Returns the height for this EllipseHistogramProduct in arcsec.
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See also

» Developers Manual: herschel.ia.dataset.image.Elli pseHistogramProduct
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1.121. EngineList

Full Name: | herschel.ia.numeric.toolbox.fit.sample.EnginelList

Type: JavaClass- @

Import: from herschel.ia.numeric.tool box.fit.sample import EngineList
Category | Mathematics/Fitting

Description
EngineList isaArrayList of Engines generated by a Enginer.

Enginelist is the main result of the NestedSampler. It contains al information to calculate averages,
medians, modi or maximum likihood sol utions of the parameters, or of any function of the parameters;
in particular of the AbstractModel.

To make averages one has to take into account the weights. Each Engine has aweight and all weights
sum to 1.0. So the average of any function f of the parameterspis

E(f(r)) = 2 wi f(pw)
where the sum is over all samplesk.

A large set of utility functions is provided to extract the information from the EngineL ist.

See exampl e for an script, where the EnginelList is well used.

See also

» Developers Manual: herschel.ia.numeric.toolbox.fit.sample.EngineList

300


../../hcss_drm/ia/numeric/toolbox/fit/sample/demo/poly1fit.py

DP Commands

Build 15.0.3262

1.122. ERFC

Full Name: | herschel.ia.numeric.toolbox.basic.Erfc
Alias: ERFC
Type: Java Class- @
Import: from herschel.ia.numeric.toolbox.basic import Erfc
Category | Mathematics/Statistics
Description

Returns the complementary error function of a number or array.

For more information on the complementary error function, see for instance the MathWorld website.

Example

Example 1: Apply ERFC to a Doubleld

x = Doubl eld([-5.0,-1.0,-0.5,0.0,0.5,1.0,5.0])
erc = ERFC(x)

print erc

# [1.9999999999984626, 1. 8427007900291827, 1. 520499876068384,

# 1.0,0.4795001239316159, 0. 15729920997081737, 1. 5374597939680894E- 12]

APl Summary

Jython Syntax

&l t;y&gt; =ERFC( &l t; x&gt ;)

Properties

Nunber or array x [INPUT, NMANDATORY, default=no default val ue]

Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Nunber or array x [|INPUT, MANDATORY, default=no default val ue]

The value or values of which to compute the complementary error function.

Nunmber or array y [OUTPUT, MANDATORY, default=no default val ue]

The complementary error function value or values.

See also

* ERF

» Developers Manual: herschel .ia.numeric.toolbox.basic.Erfc
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1.123. ERF

Full Name: | herschel.ia.numeric.toolbox.basic.Erf
Alias: ERF
Type: Java Class- @
Import: from herschel.ia.numeric.toolbox.basic import Erf
Category | Mathematics/Statistics
Description

Returns the error function of a number or array.

For more information on the error function, see for instance the MathWorld website.

Example

Example 1: Apply ERF to a Doubleld

x = Doubl eld([-5.0,-1.0,-0.5,0.0,0.5,1.0,5.0])

er = ERF(x)

print er

# [-0.9999999999984626, - 0. 8427007900291826, - 0. 5204998760683841,
# 0.0,0.5204998760683841, 0. 8427007900291826, 0. 9999999999984626]

APl Summary

Jython Syntax

&l t;y&gt; =ERF(& t; x&gt;)

Properties

Nunber or array x [INPUT, NMANDATORY, default=no default val ue]

Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Nunber or array x [|INPUT, MANDATORY, default=no default val ue]

The value or values of which to compute the error function.

Nunmber or array y [OUTPUT, MANDATORY, default=no default val ue]

The error function value or values.

See also

* ERFC

» Developers Manual: herschel .ia.numeric.toolbox.basic.Erf
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1.124. est_attitude new

Full Name: |herschel.ia.toolbox.pointing.est_attitude new

Type: Jython Task - &

Import: from herschel.ia.toolbox.pointing import est_attitude new

Category  |Toolboxes/Pointing

Description

A new version of the function to estimate the star tracker attitude.

This version uses the improvement in the p-value with the star excluded with respect to the p-value
with the star present to decide whether a star should be deemed bad and eliminated. The maximum of

two stars which may be eliminated has been increased to five.

Example

Example 1: num_stars=5

stars_brf = Doubl e2d( 18, 3)
stars_meq = Doubl e2d( 18, 3)
stars_id = Intld([1, 2, 3, 4, 5])
nmeaserr_est = 1.0e-5

prob_thresh = 1.0e-4

prob_frac = 100.0

for star in range(numstars):
stars_brf[star,:] = ..
stars_meq[star,:] = ..

prob_t hresh, prob_fac)

(strquat, |oss, TASTE, prob, numbad, id_bad, status) = \\
est _attitude(numstars, stars_brf, stars_neq, stars_id, neaserr_est,

APl Summary

Jython Syntax

nmeaserr_est, prob_thresh, prob_fac)

(strquat, loss, TASTE, prob, numbad, id_bad, status)
est_attitude_new (numstars, stars_brf, stars_neq,

\
stars_id,

Properties

int numstars [INPUT, MANDATORY, default=NO default val ue]

Doubl e2d stars_brf [INPUT, MANDATORY, defaul t=NO default val ue]

Doubl e2d stars_nmeq [| NPUT, MANDATORY, default=NO default val ue]

Int1d(18) stars_id [INPUT, MANDATCORY, default=NO default val ue]

Doubl e neaserr_est [INPUT, MANDATORY, default=NO default val ue]

Doubl e prob_thresh [INPUT, MANDATORY, defaul t=NO default val ue]

Doubl e prob _fac [INPUT, MANDATORY, default=NO default val ue]

Quat erni on strquat [ OQUTPUT, MANDATORY, default=NO default val ue ]

Doubl e | oss [ QUTPUT, MANDATORY, default=NO default value ]

Doubl e TASTE [ OQUTPUT, NMANDATORY, defaul t=NO default val ue ]

Doubl e prob [ QUTPUT, MANDATORY, default=NO default val ue ]
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Properties

Int num bad [ OQUTPUT, MANDATORY, default=NO default val ue]
Int(5) id bad [ QUTPUT, MANDATORY, defaul t=NO default val ue]
Doubl e status [OUTPUT, MANDATORY, default=NO default val ue ]

API details

Properties

int numstars [|INPUT, MANDATORY, default=NO default val ue]
No. of stars, N, with which to determine attitude

Doubl e2d stars_brf [INPUT, MANDATCRY, default=NO default val ue]
Measured star vectors (BRF)

Doubl e2d stars_meq [| NPUT, MANDATCRY, default=NO default val ue]
Catalogue star vectors (MEQ2000)

Int1d(18) stars_id [INPUT, MANDATCRY, default=NO default val ue]
IDsin star catalogue

Doubl e nmeaserr_est [| NPUT, MANDATCRY, default=NO default val ue]
Best estimate of star vector measurement error (1 sigma, rad.)

Doubl e prob_thresh [ NPUT, MANDATCRY, default=NO default val ue]
Probability threshold used for deciding when fit is bad

Doubl e prob_fac [INPUT, MANDATORY, default=NO default val ue]

A star is considered bad iff the p-value with the star excluded is more than prob_fac times
greater than the p-value with it present

Quat erni on strquat [OUTPUT, MANDATORY, default=NO default val ue ]
Estimated star tracker attitude quaternion

Doubl e |1 oss [ QUTPUT, MANDATORY, default=NO default val ue ]
Minimized loss function, J(A*) (witha k = /N) inRD.1

Doubl e TASTE [ QUTPUT, MANDATORY, default=NO default val ue ]
Shuster's TASTE variable

Doubl e prob [ QUTPUT, MANDATORY, default=NO default val ue ]
Probability of obtaining such alarge value of TASTE at random

I nt num bad [ QUTPUT, MANDATORY, default=NO default val ue]
Number of bad stars eliminated from estimation (0-5)

Int(5) id bad [ QUTPUT, MANDATORY, default=NO default val ue]
IDs of bad stars (max. 5)
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Doubl e status [OQUTPUT, MANDATORY, default=NO default val ue ]
Return status (0 = success, 1 = too few stars, 2 = other error)

History

* 2015-08-12 - CAS: ---------- Initial version
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1.125. est_attitude

Full Name: |herschel.ia.toolbox.pointing.est_attitude
Type: Jython Task - @&
Import: from herschel.ia.toolbox.pointing import est_attitude

Category | Toolboxes/Paointing

Description

Estimate the star tracker attitude, eliminating bad stars if necessary.

At present this routine handles at most two bad stars (which should be sufficient).

Example

Example 1: num_stars=5

stars_brf = Doubl e2d( 18, 3)
stars_neq = Doubl e2d( 18, 3)
stars_id = Intld([1, 2, 3, 4, 5])

measerr_est 1. 0e-5
taste_thresh 100
for star in range(numstars):

stars_brf[star,:] = ..

stars_neq[star,:] = ..
(strquat, |oss, TASTE, prob, numbad, id_bad, status) = \\

est _attitude(numstars, stars_brf, stars_neq, stars_id, neaserr_est,
prob_t hresh)

APl Summary

Jython Syntax
(strquat, loss, TASTE, prob, numbad, id bad, status) =\

est_attitude (numstars, stars_brf, stars_nmeq, stars_id, neaser-
r_est, prob_thresh)

Properties

int numstars [INPUT, MANDATORY, defaul t=NO default val ue]

Doubl e2d stars_brf [INPUT, MANDATCORY, default=NO default val ue]
Doubl e2d stars_neq [| NPUT, MANDATORY, default=NO default val ue]
Int(18) stars_id [INPUT, MANDATORY, default=NO default val ue]
Doubl e neaserr_est [INPUT, MANDATORY, default=NO default val ue]
Doubl e prob_thresh [ NPUT, MANDATCORY, default=NO default val ue]
Quat erni on strquat [OUTPUT, MANDATORY, default=NO default value ]
Doubl e | oss [ QUTPUT, MANDATORY, default=NO default val ue ]

Doubl e TASTE [ OQUTPUT, MANDATORY, default=NO default val ue ]
Doubl e prob [ QUTPUT, MANDATORY, default=NO default val ue ]

Int num bad [ QUTPUT, MANDATORY, default=NO default val ue]
Int(2) id bad [ QUTPUT, MANDATORY, defaul t=NO default val ue]
Doubl e status [OUTPUT, MANDATORY, default=NO default val ue ]

306


http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html
http://download.oracle.com/javase/8/docs/api/java/lang/Double.html

DP Commands Build 15.0.3262

API details

Properties

int numstars [|I NPUT, MANDATORY, default=NO default val ue]
No. of stars, N, with which to determine attitude

Doubl e2d stars_brf [INPUT, MANDATCRY, default=NO default val ue]
Measured star vectors (BRF)

Doubl e2d stars_neq [| NPUT, MANDATCRY, default=NO default val ue]
Catalogue star vectors (MEQ2000)

Int(18) stars_id [INPUT, MANDATORY, default=NO default val ue]
IDsin star catalogue

Doubl e nmeaserr_est [I NPUT, MANDATCRY, default=NO default val ue]
Best estimate of star vector measurement error (1 sigma, rad.)

Doubl e prob_thresh [I NPUT, MANDATCRY, default=NO default val ue]
Probability threshold used for deciding when fit is bad

Quat erni on strquat [OUTPUT, MANDATORY, default=NO default val ue ]
Estimated star tracker attitude quaternion

Doubl e |1 oss [ QUTPUT, MANDATORY, default=NO default val ue ]
Minimized loss function, J(A*) (witha k = /N) inRD.1

Doubl e TASTE [ OQUTPUT, MANDATORY, defaul t=NO default val ue ]
Shuster's TASTE variable

Doubl e prob [ QUTPUT, MANDATORY, default=NO default val ue ]
Probability of obtaining such alarge value of TASTE at random

Int num bad [ QUTPUT, MANDATORY, default=NO default val ue]
Number of bad stars eliminated from estimation (0, 1 or 2)

Int(2) id_bad [ QUTPUT, MANDATORY, defaul t=NO default val ue]
IDs of bad stars (max. 2)

Doubl e status [OQUTPUT, MANDATORY, default=NO default val ue ]
Return status (0 = success, 1 = too few stars, 2 = other error)

History
* 2014-06-04 - CAS: Initial version

e 2014-06- 06 - CAS: Import some much-needed modules.
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2014-06-11 - CAS: HCSS 19366 Split the assignment of the index for the second candidate
bad star into two steps (as Jython complains when an integer is added to alist).

2014- 06- 20 - CAS: HCSS-18566 Starsare now excluded based on aprobability test rather than
adirect test of TASTE. Thisis better as the probability also depends upon the number of stars used.

2014-11-17 - CAS: HCSS-19703 A little bit of are-write to handle the cases where it is not
HCSS-19764 possible to estimate the attitude (too few stars). Also noticed that the best value of
TASTE was not being properly updated, so that the 'worst' star or pair of starswas not always being
excluded.

2015-05-27 - CAS: HCSS-19398 Arrays resized to allow a maximum of 18 stars.

2015-08-12 - CAS: HCSS-19267 Input variable (and its description) modified.
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1.126. EXP10

Full Name: |herschel.ia.numeric.toolbox.basic.Expl0

Alias: EXP10
Type: Java Class- @
Import: from herschel.ia.numeric.toolbox.basic import Exp10

Category | Mathematics/General functions

Description
Returns the base 10 exponential function applied to a number or array.

The base 10 exponentia function of a number x is 10 elevated to the power x. If theinput isan array,
the output isan array of the same size, with the computed exponential sinstead of the original elements.

Example

Example 1. Applying EXP10 to a Doubleld

x = Doubl eld([1, 2, 3, 4])
print EXP10(x) # [10.0, 100.0, 1000.0, 10000. 0]

APl Summary

Jython Syntax
&l t;y&gt; = EXPL1O(& t; x&gt;)

Properties
Nunber or array x [INPUT, MANDATORY, default=no default val ue]
Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Number or array x [|NPUT, MANDATORY, default=no default val ue]
The value or values of which to compute the exponential. Complex numbers are not allowed.

Nunber or array y [OUTPUT, MANDATORY, defaul t=no default val ue]
The exponential value or values.

See also
« LOGI10
- EXP

* ExpN

Developers Manual: herschel.ia.numeric.toolbox.basic.Expl0
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1.127. EXP

Full Name: |herschel.ia.numeric.toolbox.basic.Exp

Alias EXP
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.basic import Exp

Category | Mathematics/General functions

Description
Returns the natural exponentia function applied to a number or array.

The natural exponential function of a number x is Euler's number e elevated to the power x. If the
input is an array, the output is an array of the same size, with the computed exponentials instead of
the original elements.

Example

Example 1. Applying EXP to a Doubleld

x = Doubl e1d([O0, 1])
print LOG EXP(x)) # [0.0,1.0]

APl Summary

Jython Syntax
&l t;y&gt; = EXP(& t;x&gt;)

Properties
Nunber or array x [INPUT, MANDATORY, default=no default val ue]
Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Nunmber or array x [|INPUT, MANDATORY, default=no default val ue]
The value or values of which to compute the exponential. Complex numbers are not allowed.

Nunmber or array y [OQUTPUT, MANDATCRY, default=no default val ue]
The exponential value or values.

See also
» LOG
« EXPI10

* ExpN

Developers Manual: herschel .ia.numeric.toolbox.basic.Exp
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1.128. ExpModel

Full Name: |herschel.ia.numeric.toolbox.fit.ExpModel
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.fit import ExpModel
Category | Mathematics/Fitting
Description

Exponential Model.

f(x:p) = po* exp(p1* x)

where pg = amplitude, p; = slope and As always x = input.

The parameters areinitialized at { 1.0, -1.0} . It isanon-linear model.

Beware of apositive 2nd parameter. It is going off to Infinity quickly.

See example

Example

Example 1: ExpM odel

em = ExpModel () # exponenti al
print em get Nunber O Par anet er s() # 2
See also

» Developers Manual: herschel.ia.numeric.toolbox.fit.ExpM odel
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1.129. ExpN

Full Name: | herschel.ia.numeric.toolbox.basic.ExpN

Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.basic import ExpN
Category | Mathematics/General functions

Description
Returns the base n exponential function applied to a number or array.

The base n exponential function of anumber x isn elevated to the power x. If theinput isan array, the
output is an array of the same size, with the computed exponentials instead of the original elements.

Example

Example 1: Applying ExpN to a Doubleld

x = Doubl eld([ 1, 2, 3,4])
print ExpN(2)(x) # [2.0,4.0,8.0,16.0]

APl Summary

Jython Syntax
& t;y&gt; = ExpN(& t;base&gt;) (& t;x&gt;)

Properties

Nunber or array x [INPUT, MANDATORY, default=no default val ue]
Nunber base [|NPUT, MANDATORY, default=no default val ue]

Nunber or array y [OUTPUT, MANDATORY, default=no default val ue]

API detalils

Properties

Nunmber or array x [|INPUT, MANDATORY, default=no default val ue]
The value or values of which to compute the exponential. Complex numbers are not allowed.

Nunmber base [| NPUT, MANDATORY, default=no default val ue]
The base of the exponential.

Nunmber or array y [OQUTPUT, MANDATCRY, default=no default val ue]
The exponential value or values.

See also

* LogN
« EXP
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+ EXP10

» Developers Manual: herschel.ia.numeric.toolbox.basic.ExpN
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1.130. ExponentialPrior

Full Name: |herschel.ia.numeric.toolbox.fit.Exponential Prior

Type: JavaClass- @

Import: from herschel.ia.numeric.toolbox.fit import Exponential Prior
Category | Mathematics/Fitting

Description
Exponential prior distribution.
Pr(x) = exp( -x / scale) By default scale = 1. The domain is [0,+Inf]
domain2unit: u=exp( - d/ scale)
unit2domain; d =-log(u) * scale
By default: scale= 1.

Optionally one can set a zero fraction as the fraction of u where the unit2Domain method returns a 0.

See also

» Developers Manual: herschel.ia.numeric.tool box.fit.Exponential Prior
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1.131. exportObservation

Full Name: |herschel.ia.toolbox.util.ExportObservationTask

Alias: exportObservation

Type: JavaTask - @

Import: from herschel.ia.toolbox.util import ExportObservationTask

Category |Dataaccess

Description
Exports observations from a pool to an HSA hierarchical directory structure.

The exportObservation task is used to export observationsto an HSA hierarchical directory structure,
so that they can be easily inspected, used and shared outside of HIPE.

Please note that only L ocal Stores and HsaReadPool s can export their observations.

Example

Example 1. Export thefirst observation in & quot; myPool& quot; pool to the exportdir direc-
tory

mypool = Pool Manager . get | nstance() . get (' myPool ")

export Qbser vat i on( pool =nypool ,
urn="urn: myPool : herschel . i a. obs. Gbservati onContext:0', dirout="exportdir",
war n=Fal se)

APl Summary

Jython Syntax

export Cbservation(& t; pool &t;, & t;urn&gt;, & t;dirout&gt; [,
&l t; war n&gt; =True])

Properties

Pr oduct Pool pool [INPUT, MANDATORY, default=No default val ue]
String urn [INPUT, MANDATORY, default=No default val ue]
String dirout [INPUT, MANDATORY, default=No default val ue]
Bool ean warn [| NPUT, OPTIONAL, default=True]

Limitations
» Only Local Stores and HsaReadPool s can export their observations.

» By default, the dirout should not exist (you cannot safely export to the same dir in the general case),
usewar n=Fal se if you want to export without being asked.

» Thistask will not delete any fileit does not create itself.

API details

Properties

Pr oduct Pool pool [INPUT, MANDATORY, default=No default val ue]
The pool to export products from (should be alocal store or HSA read pool)
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String urn [INPUT, MANDATORY, default=No default val ue]
The urn that defines what to export

String dirout [INPUT, MANDATORY, default=No default val ue]

The directory where the observations will be exported to an HSA hierarchical directory struc-
ture. Will not be deleted but can be moved viamoveTo.

Bool ean warn [ NPUT, OPTI ONAL, defaul t =True]
If true, asks confirmation if the dirout directory already exists and it is not empty.

See also

» Developers Manual: herschel .ia.toolbox.util.ExportObservationTask

History

e 2009-01-16 - JDS: initial version
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1.132. exportSpectrumToAscii

Full Name: |herschel.ia.toolbox.spectrum.ExportSpectrumToAscii Task

Alias: exportSpectrumT OASCii

Type: JavaTask - @

Import: from herschel.ia.toolbox.spectrum import ExportSpectrumToAscii Task
Category |Spectra/Analysis

Description
Task for exporting spectrum datato ASCII.

The flux and wavescale data of the different spectra will end up in different columns of the ascii
table. Furthermore, the task can be configured to export also flag and weight data. Note that in the
PACS and SPIRE context, rather error and mask are used as opposed to flag and weight. The user will
always find weights and flag in the output product (whether PACS, HIFI or SPIRE). Typically, flags
and mask are equal whereas the weights will typically contain inverse square error. See, however, the
implementation details of the data structures containing the spectra.

By default, the values in the output file will be comma-separated (*.csv). Further configuration pos-
sibilities are provided by the 'formatter' parameter.

Example

Example 1: export datato ASCII formats

gl obal spectra # defined el sewhere

# export all the spectra found in the spectrumdata structure:

export Spect runifoAsci i (ds=spectra, file="spectra.csv")

# export the segnments with id's 0,1 of the spectra contained in the spectrum
data structure:

export Spect runifoAsci i (ds=spectra, segnents=[0,1], file="spectra.csv")

# export the point spectra with id's 1,4,5 found in the spectrumdata structure
# (e.g. rows 1,4,5 in a HifiSpectrunDataset, or spaxels with index 1,4,5 in a
cube)

# if there are nultiple segnents one can specify an array of tuples where the
first index in the tuples refers to

# the point spectrumid. e.g. selection=[(2,1),(3,2)]

export Spect runifoAsci i (ds=spectra, selection=[0], file="spectra.csv")

# export all spectra to ASCII with space separated val ues

formatter = CsvFormatter()

formatter.delimter ="

export Spect runifoAsci i (ds=spectra, file="spectra.csv", formatter=formatter)

API Summary

Properties

Spect runCont ai ner ds [ NPUT, MANDATORY, default=no default val -
ue. ]

bj ect selection [INPUT, OPTIONAL, default=no default val ue.]
PyArray segnments [|NPUT, OPTIONAL, default=no default value.]
String file [INPUT, OPTIONAL, default=False.]

Bool ean neta [| NPUT, OPTIONAL, default=Fal se.]

Bool ean flags [INPUT, OPTIONAL, default=False.]
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Properties
Bool ean wei ghts [ NPUT, OPTI ONAL, def aul t=Fal se.]
Bool ean concat [I NPUT, OPTIONAL, default=False.]

Ascii Formatter formatter [INPUT, OPTIONAL, default=no default
val ue. ]

API details

Properties

Spect runtCont ai ner ds [ NPUT, MANDATORY, default=no default val -
ue. ]

Spectrum data to be exported to ASCII. Examples of Spect r unCont ai ner are Spec-
trunild, SpectrunRd, Spectral Si npl eCube.

bj ect selection [INPUT, OPTIONAL, default=no default val ue.]

Using the selection parameter you can specify a subset of individual spectra (from the given
structure) that should be exported. In caseit is not specified al spectrafound in the spectrum
data structure are exported. See the examples below and also the SelectSpectrumTask for how
to specify selections.

PyArray segments [l NPUT, OPTI ONAL, default=no default val ue.]

Using the segments parameter you can specify the segments in the spectra to be exported. Note
that PACS and SPIRE cubes only have a single segment so that this parameter will not be used
for such data

String file [INPUT, OPTIONAL, default=False.]
The location and name of the file to write the output to.

Bool ean neta [| NPUT, OPTI ONAL, defaul t =Fal se.]

Specifies whether the meta data found in the input datais also exported (included as header in-
formation).

Bool ean flags [INPUT, OPTI ONAL, default=Fal se.]

Specifies whether the the flags that can be specified on a per wavescale channel (in PACS/
SPIRE spectra often referred to as mask) should also be exported.

Bool ean wei ghts [I NPUT, OPTI ONAL, def aul t =Fal se. ]

Specifies whether the the weights that can be specified on a per wavescale channel (in PACS/
SPIRE spectra often referred to as error) should also be exported.

Bool ean concat [ NPUT, OPTI ONAL, defaul t =Fal se. ]

Specifies whether segments are concatenated before exporting them. In general the spectra may
be organised in several, possibly digoint ranges. When setting the concat flag to True it means
that all these segments are just glued. This may lead to frequencies not monotonously in- or de-
creasing or with gaps. Note that PACS and SPIRE cubes only have a single segment so that this
parameter will not be used for such data.

Ascii Formatter formatter [INPUT, OPTI ONAL, default=no default
val ue. ]

AsciiFormatter object that can be used to specify the value separator in the output file (see
Ascii Tabl eWi t er Task for further details).
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See also

* select

» Developers Manual: herschel.ia.toolbox.spectrum.ExportSpectrumToAscii Task

History

* 2011-08-08 - n®l chi or: renamed from ExportSpectrumToASCI|

320



DP Commands Build 15.0.3262

1.133. extract

Full Name: |herschel.ia.toolbox.spectrum.ExtractSpectrumTask

Alias: extract
Type: JavaTask - @
Import: from herschel.ia.toolbox.spectrum import ExtractSpectrumTask

Category | Spectra/Analysis

Description
Task for extracting awavescale range (or ranges) from a spectrum or set of spectra.

It will select the specified range out of the input spectrum/a, wherever this range is within the input.
Different possibilitiesare available for specifying the ranges (seether anges -parameter below. Note
that in presence of frequency drift, theranges extracted from the different spectramay contain different
number of bins (pixels, channels). To include that in a new spectrum data structure (of the same type
as provided as input, a Spect r unCont ai ner an 'enveloping' range is constructed so that the all
the PointSpectraincluded in the result container have again the same width of the segments.

The number of frequency ranges specified in the r anges -parameter and the number of segments
provided intheinput data does not need to be the same. Each of the segmentswith anon-trivial overlap
with one of the frequency intervalswill lead to a segment in the result container. The spectraincluded
in the input DO NOT need to entirely cover the specified range and they DO NOT need to have the
all the same wavescale sampling - but, as part of a Spect r unCont ai ner they DO need to have
the same length.

The task should work with whatever unit the wavescale is expressed in (frequency, wavelength,
wavenumber, velocity). The unit used to specify the r anges should however be consistent with the
wavescal e unit.

The range extraction can be restricted to a sub-selection of point spectraand/or segments. The param-
eters and values passed to these parameters are the same as used in the Sel ect Spect r um-task.
See there for further details.

Example

Example 1: Extracting spectra from a SpectrumContainer

gl obal spectra # defined el sewhere

slices = extract(ds=spectra, segments=[1, 3])

# extract just some point spectra - keep the sane wavescal e ranges and segnents
of the input

slices = extract(ds=spectra, selection=[1,3,5,7])

# extract frequency ranges - fromall the point spectra / segments found in the
i nput spectra

# here providing first all the | ower bounds and then all the upper bounds of
the different intervals to be extrated

slices = extract(ds=spectra, ranges=([4100.0, 4600. 0, 5100. 0, 6100. 0, 7100. 0],

[ 4400. 0, 4900. 0, 5900. 0, 6900. 0, 7900. 0] ))

# extract frequency ranges - fromall the point spectra / segments found in the
i nput spectra

# here providing an array of intervals - each interval specified in a form
<code>(| ower, upper) </ code>

slices = extract(ds=spectra,ranges=[(4100. 0, 4400. 0), (4600. 0, 4900. 0),

(5100. 0, 5900. 0), (6100. 0, 6900. 0), ( 7100. 0, 7900. 0)])

# the sane as above but now restricting to a sub-selection of point spectra

# (see <code>Sel ect Spectrunx/ code> for further exanples of how to specify
sel ecti ons)

slices = extract(ds=spectra, \

ranges=[ (4100. 0, 4400. 0), (4600. 0, 4900. 0), (5100. 0, 5900. 0) ,
(6100. 0, 6900. 0), (7100. 0, 7900.0)], sel ection=[0, 1, 2, 3])
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Example 1: Extracting spectra from a SpectrumContainer

# an alternative (deprecated) way to specify the selection:
m n = Doubl eld([ 4100. 0, 4600. 0, 5100. 0, 6100. 0, 7100. 0] )

max = Doubl eld([ 4400. 0, 4900. 0, 5900. 0, 6900. 0, 7900. 0] )

slices = extract(ds=spectra, mnFreqg=nin, maxFreg=max)

# for cubes you can specify the selection by spaxel coordinates - just pass a
list of tuples (col,row)
# where 'col' is the colum and 'row the row index:

spectraQut = extract(ds=spectra, selection=[1,3,5,7])

APl Summary

Properties
Obj ect ds [INPUT, OPTIONAL, default=no default value. ]

SpectruntContai ner result [OUTPUT, OPTIONAL, default=no default
val ue. ]
bj ect ranges [|I NPUT, OPTI ONAL, default=no default value. ]

Doubl eld minFreq [INPUT, OPTIONAL, default=no default value. ]
Doubl eld maxFreq [INPUT, OPTIONAL, default=no default value. ]
bj ect segnments [I NPUT, OPTIONAL, default=no default value. ]
Obj ect selection [I NPUT, OPTIONAL, default=None. ]
PyDictionary filter_neta [|INPUT, OPTIONAL, default=No default

val ue. ]
APl details
Properties

Obj ect ds [INPUT, OPTIONAL, default=no default value. ]
Input data to be processed by the task. Several types are possible:

 SpectrumContainer

« Array of SpectrumContainer, i.e. SpectrumContainer[] (e.g.[ ds1, ds2, ds3])
o List of SpectrumContainer, i.e. List<SpectrumContainer>

* (Any product with implementations of Spect r unCont ai ner inside.)

Examples of Spect r untCont ai ner areSpect rumld, Spectrund, Spectral -
Si nmpl eCube.

Spect runCont ai ner result [OUTPUT, OPTI ONAL, defaul t=no default
val ue. ]

The resulting container created by this task.

bj ect ranges [I NPUT, OPTI ONAL, default=no default val ue. ]

Specify the range to be extracted - either by specifying ranges of channel numbers or frequency
ranges:

» Type Range]]: Range of channel numbers for each sub-segment to be extracted.

» Type Range: Range of channel numbers to be extracted (if only one segment in the data).
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bj ect ranges [I NPUT, OPTI ONAL, default=no default value. ]
« TypePyList or PyTuples: Each PyTuple defines an interval on the frequency scale.

» Type PyTuple of two PyLists: The first list with the minima and the second with the maxima
of theintervals on the frequency scale.

Doubl eld m nFreq [I NPUT, OPTI ONAL, default=no default value. ]
For each of the ranges to be extracted the minimum value (in the units the data have).

Doubl eld maxFreq [ NPUT, OPTI ONAL, defaul t=no default value. ]
For each of the ranges to be extracted the maximum value (in the units the data have).

bj ect segments [ NPUT, OPTIONAL, default=no default value. ]
Specify what segments to restrict on. There are two options available:

 Specify aPyList of segment indices or

* pass aninstance of a SegmentSelection which gives the information on what segments for
each point spectrum included in the container.

bj ect selection [INPUT, OPTIONAL, default=None. ]

Specify what point spectrato restricted to. Different ways to specify these selections are possi-
ble:

» Specify alist of indices (in jython) of the point spectra for which the processing should be
applied. For cubes, you can aternatively also pass alist of spaxel coordinates (alist of inte-
ger tuples(r ow, col )).

* Useadictionary (in jython) to specify a selection model (lookup for attributes, filter at-
tributes to be included in ranges or intervals).

 Passastring representation of ajython list or ajython dictionary. The string will be parsed
and the prcessing delegated to the two cases above.

 Pass any javainstance that implements the SelectionModel interface (for the advanced user).

See the examples below or the SelectSpectrumTask for how to specify selections.

PyDictionary filter_neta [|INPUT, OPTI ONAL, default=No default
val ue. ]

Restrict the operation on spectrum containers with meta data that match given values. This only
appliesin case more than one container is passed as input data to the task.

See also

» SpectrumContainer

¢ extract

o select

» Developers Manual: herschel.ia.toolbox.spectrum.ExtractSpectrumTask
History

e 2011-08-08 - MM renamed from ExtractFreqRanges
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e 2011-09-28 - VMM add selection by spaxels - tuples (row,col).

324



DP Commands

Build 15.0.3262

1.134. extractRegionSpectrum

Full Name: |herschel.ia.toolbox.cube.ExtractRegionSpectrumTask
Alias: extractRegionSpectrum
Type: Java Task - @
Import: from herschel.ia.toolbox.cube import ExtractRegionSpectrumTask
Category |Datacubes/Analysis
Description

Extracts a spectrum from either the whole image, a single pixel, or an ellipsoid, rectangular or dlit

region.

Other regions are not yet available. The result can be asum or average of the region. Fractional pixels
at the border of the ellipse are accurately taken into account by computing the analytical integral of
the part of the ellipse which covers the corresponding pixel. The integral values are used as weights.

APl Summary

Properties

Si npl eCube cube [ NPUT, MANDATORY, default=No default val ue.]

String regi onType [|INPUT, MANDATORY, default=default WHOLE | MAGE]

Doubl e centerCol [INPUT, OPTIONAL, default=default None]

Doubl e center Row [ | NPUT, OPTI ONAL, defaul t=default None]

Doubl e radi usCol [INPUT, OPTIONAL, default=default None]

Doubl e radi usRow [ I NPUT, OPTI ONAL, default=default None]

Doubl e rowl [INPUT, OPTIONAL, default=default

None]

Doubl e col 1 [INPUT, OPTIONAL, default=default

None]

Doubl e row2 [ NPUT, OPTIONAL, default=default

None]

Doubl e col 2 [I NPUT, OPTIONAL, default=default

None]

Double width [INPUT, OPTIONAL, default=default None]

String arithnetics [INPUT, OPTIONAL, default=default AVE

Bool ean doAr eaConversion [I NPUT, OPTIONAL, default=default false]

Si npl eSpect rum spectrum [ OQUTPUT, MANDATORY, default=no default

val ue]

API details

Properties

Si mpl eCube cube [ NPUT, MANDATORY, default=No default val ue.]

The Cube containing the spectrato extract

String regi onType [ NPUT, MANDATORY, defaul t=default WHOLE | MAGE]

Region type. One of WHOLE_IMAGE, ELLIPSE, SINGLE_PIXEL, RECTANGLE or SLIT
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Doubl e centerCol [INPUT, OPTI ONAL, default=default None]
Column of center of ellipse (X). Also used in single pixel selection.

Doubl e centerRow [| NPUT, OPTI ONAL, defaul t =default None]
Row of center of ellipse (Y). Also used in single pixel selection.

Doubl e radi usCol [INPUT, OPTI ONAL, defaul t=default None]
Radius of ellipse in the column direction (X) (pixels)

Doubl e radi usRow [ | NPUT, OPTI ONAL, defaul t=default None]
Radius of ellipse in the row direction (Y) (pixels)

Doubl e rowl [INPUT, OPTIONAL, defaul t=default None]
Row (Y) of first coordinate of rectangle or dlit

Doubl e col 1 [I NPUT, OPTIONAL, default=default None]
Column (X) of first coordinate of rectangle or dlit

Doubl e row2 [ I NPUT, OPTI ONAL, defaul t=default None]
Row (Y) of second coordinate of rectangle or dlit

Doubl e col 2 [I NPUT, OPTI ONAL, defaul t=default None]
Column (X) of second coordinate of rectangle or dlit

Doubl e width [I NPUT, OPTI ONAL, defaul t =default None]
Width of the dit in pixels

String arithnmetics [INPUT, OPTI ONAL, defaul t=default AVG

avalue defining the kind of arithmetic to use for the resulting spectra: choice between SUM or
AVERAGE.

Bool ean doAreaConversion [I NPUT, OPTI ONAL, default=default fal se]

If true convert the flux from whatever unit (e.g. K or Jy) per pixel/spaxel/beam to the same unit
per Steradian. This done by dividing the flux through the pixel/spaxel areain Steradian (ob-
tained from WCS and converted to Steradian using 1 arcsec2 = 2.35044e-11 Steradian). When
this option is set, then the task assumes that the fluxes are per pixel/spaxel/beam, irrespective
to the provided unit. "/sr" will be appended to the output unit (e.g. K becomes K/sr, Jy becomes

Jylsr).

Si mpl eSpect rum spectrum [ QUTPUT, MANDATORY, defaul t=no default
val ue]

The spectrum extracted at the given position as a SimpleSpectrum

See also

» Developers Manual: herschel.ia.toolbox.cube.ExtractRegionSpectrumTask
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http://download.oracle.com/javase/8/docs/api/java/lang/Boolean.html
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1.135. Factor

Full Name: | herschel.ia.numeric.tool box.xform.Factor

Type: JavaClass- @

Import: from herschel.ia.numeric.toolbox.xform import Factor
Description

Contains a function that returns the prime factors of a given long integer.

See also

» Developers Manual: herschel.ia.numeric.toolbox.xform.Factor
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1.136. Factory

Full Name: |herschel.ia.toolbox.fit.Factory

Type: JavaClass- @

Import: from herschel.ia.toolbox fit import Factory
Description

Helper class for defining the GUI components for AccessDataFrameTask

See also

» Developers Manual: herschel .ia.toolbox.fit.Factory

History

e 2006-11-15 - DK: creation.
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1.137. fFT2d

Full Name: |herschel.ia.toolbox.image.FFT2dTask

Alias: fFT2d

Type: JavaTask - @

Import: from herschel.ia.toolbox.image import FFT2dTask

Category | Mathematics/Signal processing

Description
Thisisatask to calculate the Fast Fourier Transform and the power spectrum of an image.

Thisisatask to calculate the Fast Fourier Transform and the power spectrum of an image.

Example

Example 1: Example of how you can calculate the Fast Fourier Transform and the power
spectrumof an image :

transform = fFT2d(i mage = nyl mage)
spectrum = f FT2d. spectrum

API Summary

Properties

| mage i mage [ NPUT, MANDATORY, default =None]

Conpl ex2d transform [ OQUTPUT, MANDATORY, def aul t =None]
Doubl e2d spectrum [ OQUTPUT, MANDATORY, def aul t =None]

API details

Properties

| mage i mage [ NPUT, MANDATORY, def aul t =None]
Thisistheinput image.

Conmpl ex2d transform [ QUTPUT, MANDATORY, defaul t =None]

Thisisthe Fast Fourier Transform.

Doubl e2d spectrum [ OQUTPUT, MANDATORY, defaul t =None]

Thisisthe power spectrum.

See also

» Developers Manual: herschel.ia.toolbox.image.FFT2dTask
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1.138.

FFT _AUTO

Full Name: |herschel.ia.numeric.toolbox.xform.FFT_AUTO

Alias: FFT_AUTO
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.xform import FFT_AUTO

Category | Mathematics/Signal processing

Description

Givesthe Fast Fourier Transform, automatically choosing what should generally be the fastest imple-
mentation.

The implementation is chosen by:

1.

2.

7.

8.

If length is 2", use FFT or IFFT

If the maximum prime factor of the length of the array is greater than 700, use FFT or IFFT

. If the array is real only, has even length, and has even symmetry x[k] = x[n-k], use

FFT_PACK_EVEN or IFFT_PACK_EVEN

. If thearray isreal only (or imaginary only for the inverse), has even length, and has odd symmetry

X[K] = -X[n-K] and x[0] = 0, use FFT_PACK_ODD or IFFT_PACK_ODD

. If the maximum prime factor of the length of the array is greater than 500, use FFT or IFFT

. If the array isreal only, use RealDoubleFFT

If the maximum prime factor of the length of the array is greater than 250, use FFT or IFFT

Otherwise, use FFT_PACK

Note that al of the methods are adapted and normalised to give identical results.

The inverse transform is IFFT_AUTO. It transforms complex input to complex output. If input has
length N then output has length N. The output of IFFT_AUTO is normalized: signal = IFFT_AU-
TO(FFT(signal))

Examples

Example 1: Apply FFT_AUTO

fromjava.lang. Math inport PI
# Frequency nodul ated signal: paraneters

ts = 1E-6 # Sanpling period (sec)

fc = 200000 # Carrier frequency (Hz)
fm= 2000 # Modul ati on frequency (Hz)
beta = .0003 # Modul ati on index (Hz)

n = 5000 # Nunber of sanples

# Create signal in conplex form

t = Doubl eld.range(n) * ts

signal = SIN(2 * Pl * fc *t * (1 + beta * COS(2 * Pl * fm* t)))
z_si gnal =Conpl ex1d(si gnal )

# Cet spectrum

spectrum = ABS(FFT_AUTQ(z_si gnal ))

# Repeat with apodi zing

z_si gnal =Conpl ex1d( HAMM NG si gnal ) )

spectrun? = ABS(FFT_AUTQ(z_signal))
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Example 2: Recreate signal with IFFT

# Create signal

N = 100

si gnal = Conpl ex1d(Doubl eld. range(N), Doubl eld.range(N))

# Recreate signal from spectrumusing |FFT

recreatedSi gnal = | FFT_AUTQ( FFT_AUTQ( si gnal ))

# Print difference in signal and recreated signal

print "The nmaxi mrum abs difference between the signal and recreated signal is:"
print MAX(ABS(signal -recreatedSignal))

APl Summary

Jython Syntax
<y>=FFT_AUTQ( <x>)

Properties
Conpl ex1d x [I NPUT, MANDATORY, default=no default val ue]
Conpl ex1d y [OQUTPUT, MANDATORY, default=no default val ue]

API detalils

Properties

Conpl ex1d x [I NPUT, MANDATORY, default=no default val ue]
Complex1d arrays only.

Conpl ex1d y [ OQUTPUT, MANDATORY, default=no default val ue]
Returns a Complex1d

See also

» Section 5.3 in Scripting Guide
s FFT

« FFT_PACK

* RealDoubleFFT

* FFT_PACK_EVEN

* FFT_PACK_ODD

» Developers Manual: herschel .ia.numeric.toolbox.xform.FFT_AUTO
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1.139. FFT_PACK_EVEN

Full Name: |herschel.ia.numeric.toolbox.xform.FFT_PACK_EVEN

Alias: FFT_PACK_EVEN
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.xform import FFT_PACK_EVEN

Category | Mathematics/Signal processing

Description
Givesthe Discrete Cosine Transform (DCT) of real data.

FFT_PACK_EVEN implements the Discrete Cosine Transform (DCT) FFT_PACK_EVEN trans-
formsreal input into real output. It is equivalent to the DFT of data with even symmetry of the form

(X0, X1 +vey XN-20 XN-1s XN-2 -0 X1).
DCT(Xo, ...,XN-1) iSequivalent to FFT(Xg, X1, ..y XN-2y XN-1, XN-2y «ey X1)-

If input has length N then output has length N. FFT_PACK_EVEN isfast for input lengths for which
the input length minus 1 can be decomposed into small factors.

UseFFT_PACK_EVEN to quickly calculatethe FFT of evenly symmetric data. However, if thelength
of input minus 1 has large prime factors, use FFT instead.

The inverse transform is IFFT_PACK_EVEN. It transforms real input to rea output. If in-
put has length N then output has length N. Note that the output of IFFT_PACK_EVEN
is not normalized. To normalize, divide by the size of the extended sequence: signal =
IFFT_PACK_EVEN(FFT_PACK_EVEN(signal))/(signal .size* 2-2)

Example

Example 1: Transform a symmetric double-sided interferogram into a spectrum using
FFT_PACK and FFT_PACK_EVEN.

fromjava.lang. Math inport PI
# Create doubl e-sided interferogramw th even symmetry and even | ength.
# For the DCT to be equivalent to the DFT, the extended signal nust

# have even symmetry of the form (x0, x1, ...., X(N-2), x(N-1), x(N2),

x1).

# That is: DCT(x0, ...,x(N-1)) equals DFT(x0, x1, ...., X(N-2), x(N1),

X(N-2), ..., x1).

# Note that this nmeans that the extended (symretric) sequence has even | ength.
dOpd = 0. 25 # Spatial interval between sanples

wi ngLengt h = 100 # Nunber elenments in each wing of the interferogram
c = 2*Math. Pl *0. 1 # Opd nultiplier

anpl i tudeAt Zpd = 10.0 # The anplitude of the sinc at opd =0

opd = Doubl eld. range(2*wi ngLengt h+2) *dOpd- wi ngLengt h*dOpd # Optical path
di fference abscissa

ext endedSi gnal = S| N(opd. copy()*c)/opd # Sinc function

ext endedSi gnal = ext endedSi gnal *(anpl i t udeAt Zpd /c)

ext endedSi gnal [ wi ngLengt h] = anpl i t udeAt Zpd # Set value at ZPD to 1.0
(i nstead of NaN)

ext endedSi gnal = SHI FT( ext endedSi gnal , - wi ngLength) # Shift signal ZPd is the
first el ement

# Cal cul ate FT of extendedSignal using FFT (and di scard negative frequencies)

spec_fft = FFT(Conpl ex1ld(extendedSi gnal))[0: (ext endedSi gnal . si ze/ 2+1) ]

# Cal cul ate spectrum from hal f of the extended signal using FFT_EVEN

# (the other part of the signal is redundant given the DCT's inplicit
assunpti on of even symetry)

si gnal = extendedSi gnal [ : (W ngLengt h+2)]

spec_even = FFT_PACK_EVEN(si gnal )
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Example 1: Transform a symmetric double-sided interferogram into a spectrum using
FFT_PACK and FFT_PACK_EVEN.

# Conpare FFT output w th FFT_PACK_EVEN out put

print "“Mxi mum di fference between FFT and FFT_PACK_ ODD: "

print MAX(ABS(spec_fft -spec_even))

# Recreate signal from spectrum using inverse DCT

# Note that the recreated signal is nornalized by the I ength

# of the *extended* signal.

recreat edSi gnal = | FFT_PACK_EVEN(spec_even)/ (ext endedSi gnal . si ze)

print "Maxi num absol ute difference between signal and recreated signal:"

print MAX(ABS(signal-recreatedSignal))

# Conpare extended signals (original versus one recreated froma spectrum

ext endedRecr eat edSi gnal = SHI FT(recreat edSi gnal . append( \
REVERSE( r ecr eat edSi gnal [ 1: (recr eat edSi gnal . si ze-1)])), -

recreat edSi gnal . si ze)

print "Maxi mum absol ute di fference between extended signal and extended

recreated signal:"
print MAX( ABS( ext endedSi gnal - ext endedRecr eat edSi gnal ) )

APl Summary

Jython Syntax
<y> = FFT_PACK_EVEN( <x>)

Properties
Doubl eld x [I NPUT, MANDATORY, default=no default val ue]
Doubl eld y [ QUTPUT, MANDATCRY, default=no default val ue]

Limitations
FFT_PACK_EVEN only transforms Doubleld input.
Miscellaneous
The discrete cosine transformation produces output that assumes the input, if extended, has even sym-

metry. The DCT of an input of size N is equivalent to adiscrete Fourier transform (DFT) of the same
input extended (with even symmetry) to have 2N - 2 real numbers.

API details

Properties

Doubl eld x [I NPUT, MANDATCRY, default=no default val ue]
Theinput for the discrete cosine transform.

Doubl eld y [ QUTPUT, MANDATORY, default=no default val ue]
The discrete cosine transform of the input array.

See also
» Section 5.3 in Scripting Guide
e FFT

» ReadDoubleFFT
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FFT_PACK

FFT_PACK_ODD

FFT_AUTO

Developers Manual: herschel.ia.numeric.toolbox.xform.FFT_PACK_EVEN
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1.140. FFT_PACK_ODD

Full Name: |herschel.ia.numeric.toolbox.xform.FFT_PACK_ODD

Alias: FFT_PACK_ODD
Type: JavaClass- @
Import: from herschel .ia.numeric.toolbox.xform import FFT_PACK_ODD

Category | Mathematics/Signal processing

Description
Givesthe Discrete Sine Transform (DST) of real data.

FFT_PACK_ODD transformsreal input into imaginary output. It isequivalent to the DFT of datawith
odd symmetry of the form (0, Xg, X1, ., XN-1, Oy “XN-1, «--s =X0)-

DST (X, ...,Xn-1) isequivalent to -FFT (0, Xg, X1, «vey XN-1, O, “XN-1y -eey =X2)-

If input has length N then output has length N. FFT_PACK_ODD isfast for input lengths for which
the input length plus 1 can be decomposed into small factors.

UseFFT_PACK_ODD toquickly calculatethe FFT of datawith odd symmetry. However, if thelength
of input plus 1 has large prime factors, use FFT instead.

The inverse transform is IFFT_PACK_ODD. It transforms imaginary input to real output. If
input has length N then output has length N. Note that the output of IFFT_PACK_ODD
is not normalized. To normalize, divide by the size of the extended sequence: signal =
IFFT_PACK_ODD(FFT_PACK_ODD(signa))/(signal .size*2+2)

Example

Example 1: A comparison of the FFT of odd real input with the FFT_PACK_ODD of (ap-
proximately) half theinput.

fromjava.lang. Math inport PI
# Create an extended signal of beats with odd symetry and even | ength.
# For the DST to be equivalent to the DFT, the extended signal nust

# have odd symmetry of the form (0, x0, x1, ..., x(N-1), 0, -x(N1), ..., -x0).
# Equi val ence between DST and DFT: DST(xO0, ...,x(N1)) equals -DFT(0, xO,
x1, ..., x(N-1), 0, -x(N1), ..., -x0).

# Note that this means that the extended (odd) sequence has even |ength.
deltaX = 0.25 # Spatial interval between sanples

N_ext ended = 60 # Length of extended signal (nust have even
| engt h)

N = N extended/2 -1 # Length of input to FFT_PACK ODD

periods = 2 # Nunber of periods in signal

beats = 20 # Secondary oscillations

anplitude = 100.0 # anplitude of signal

x = Doubl eld. range(N_ext ended) *del taX # absci ssa

ext endedSi gnal = anplitude*SI N(2*Pl *peri ods/ N_ext ended/

del t aX*x) * COS( 2* Pl * per i ods*beat s/ del t aX/ N_ext ended* x)

# Cal cul ate FT of extendedSignal using FFT (discard zero and negative
f requenci es)

spec_fft = FFT(Conpl ex1d(extendedSignal))[1: N+1]

# Cal cul ate spectrum from hal f of the extended signal using FFT_CODD

# Note that the zeros (at element O and el ement N+1) from the extended signal
are not used as input to the DST.

# A conpletely imginary spectrum has no zero frequency term

si gnal = extendedSi gnal [ 1: N+1]

spec_odd = FFT_PACK_ODD(si gnal)

# Conpare FFT output with FFT_PACK ODD out put

print "Maxi num sum between FFT and FFT_PACK_ODD: "
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Example 1: A comparison of the FFT of odd real input with the FFT_PACK _ODD of (ap-
proximately) half theinput.

print MAX(ABS(spec_fft.imag + spec_odd))

# Recreate signal from spectrum

# Note that the recreated signal is nornalized by the I ength

# of the *extended* signal (which is 2*N+2)

recreat edSi gnal = | FFT_PACK _ODD( spec_odd)/ (ext endedSi gnal . si ze)

print "Maxi mum absol ute di fference between signal and recreated signal:"

print MAX(ABS(signal-recreatedSignal))

# Conpare extended signals

ext endedRecr eat edSi gnal =
Doubl e1d([ 0] ). append(r ecr eat edSi gnal ) . append(0) . append( -

REVERSE( r ecr eat edSi gnal ) )

print "Maxi num absol ute difference between extended signal and extended
recreated signal:"

print MAX( ABS(ext endedSi gnal - ext endedRecr eat edSi gnal ))

APl Summary

Jython Syntax

<y> = FFT_PACK_ODD( <x>)

Properties

Doubl eld x [I NPUT, MANDATORY, default=no default val ue]

Doubl eld y [ QUTPUT, MANDATORY, default=no default val ue]

Limitations

FFT_PACK_ODD only transforms Doubleld input.

Miscellaneous

The discrete sine transformation produces output that assumes the input, if extended, has odd symme-
try. This DST with input size N is equivalent to a discrete Fourier transform (DFT) of the same input

extended to have 2N + 2 real numbers with odd symmetry.

API details

Properties

Doubl eld x [I NPUT, MANDATCRY, default=no default val ue]

Theinput for the discrete sine transform.

Doubl eld y [ QUTPUT, MANDATORY, default=no default val ue]

The discrete sine transform of the input array.

See also

Section 5.3 in Scripting Guide
FFT
Real DoubleFFT

FFT_PACK
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* FFT_PACK_EVEN

» FFT_AUTO

» Developers Manual: herschel.ia.numeric.toolbox.xform.FFT_PACK_ODD
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1.141. FFT_PACK

Full Name: |herschel.ia.numeric.toolbox.xform.FFT_PACK
Alias: FFT_PACK
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.xform import FFT_PACK
Category |Mathematics/Signal processing
Description

Givesthe Fast Fourier Transform of complex data using an FFT_PACK algorithm.

FFT_PACK transforms complex input into complex output. The forward transform of FFT_PACK is
equivalent to that of FFT but it may require less time to execute.

If input haslength N then output has length N. FFT_PACK isfast for input for which the input length
can be decomposed into small factors.

Use FFT_PACK when the input has alength which can be decomposed into small factors. However,
if the length of input has large prime factors, use FFT instead. Also, if the input length is a power of
two, use FFT instead.

The inverse transform is IFFT_PACK. It transforms complex input to complex output. If input has
length N then output haslength N. Note that the output of IFFT_PACK isnot normalized. To normal-
ize, divide by the length of the input: signal = IFFT_PACK(FFT_PACK(signal))/(signal .size)

Examples

Example 1: Apply FFT_PACK to an asymmetric signal

# Repeat
z_signal

fromjava.lang. Math inport PI
# Frequency nodul ated signal: paraneters

ts = 1E-6 # Sanpling period (sec)

fc = 200000 # Carrier frequency (Hz)

fm = 2000 # Modul ation frequency (Hz)

beta = . 0003 # Modul ation index (Hz)

n = 5000 # Nunmber of sanples

# Create signal in conplex form

t = Doubl eld.range(n) * ts

signal = SIN(2 * Pl * fc *t * (1 + beta* COS(2 * Pl * fm* t)))
z_signal = Conpl ex1ld(signal)

# Get spectrum
spectrum = ABS(FFT_PACK(z_signal))

spectrun? = ABS(FFT_PACK(z_signal))

wi t h apodi zi ng
= Conpl ex1d( HAMM NG(si gnal ))

Example 2: Show how to get equivalent resultswith FFT and FFT_PACK, IFFT and
IFFT_PACK

N = 1000
signal =

spec_fft

# Transform signal using FFT and FFT_PACK

spec_fft_pack = FFT_PACK(signal)

# Conpare results of transfornations

print “The maxi num absol ute difference between FFT and FFT_PACK spectra: "
print MAX(ABS(spec_fft-spec_fft_pack))

# Recreate signal with inverse transforns

recreatedSignal _fft = | FFT(spec_fft)

Conpl ex1d( Doubl eld. range(N), Doubl eld. range(N))

= FFT(signal)
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Example 2: Show how to get equivalent resultswith FFT and FFT_PACK, IFFT and
IFFT_PACK

# Normalize recreated signal from FFT_PACK for comparison with FFT

recreatedSignal _fft_pack = | FFT_PACK(spec_fft_pack)/N

# Conpare results of inverse transfornations

print "The maxi mum absol ute difference signals recreated using | FFT and
| FFT_PACK: "

print MAX(ABS(recreatedSignal _fft-recreatedSignal _fft_pack))

APl Summary

Jython Syntax
y = FFT_PACK(x)

See also

» Section 5.3 in Scripting Guide
s FFT
» RealDoubleFFT

« FFT_PACK_EVEN

* FFT_PACK_ODD

» FFT_AUTO

» Developers Manual: herschel.ia.numeric.toolbox.xform.FFT_PACK
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1.142. FFT

Full Name: |herschel.ianumeric.toolbox.xform.FFT

Alias: FFT
Type: JavaClass- @
Import: from herschel.ia.numeric.toolbox.xform import FFT

Category | Mathematics/Signal processing

Description
Gives the Fast Fourier Transform.

Notethat greater performance may be achieved using the FFT_PACK classesif input has odd or even
symmetry, or if input is strictly real, or if the input length can be decomposed into small factors.

The inverse transform is IFFT. It transforms complex input to complex output. If input has length N
then output has length N. The output of IFFT isnormalized: signal = IFFT(FFT(signal))

Examples

Example 1: Apply FFT

fromjava.lang. Math inport PI
# Frequency nodul ated signal: paraneters

ts = 1E-6 # Sanpling period (sec)

fc = 200000 # Carrier frequency (Hz)
fm = 2000 # Modul ation frequency (Hz)
beta = . 0003 # Modul ation index (Hz)

n = 5000 # Nunmber of sanples

# Create signal in conplex form

t = Doubl eld.range(n) * ts

signal = SIN(2 * Pl * fc *t * (1 + beta * COS(2 * Pl * fm* t)))
z_si gnal =Conpl ex1d(si gnal )

# Get spectrum

spectrum = ABS(FFT(z_signal))

# Repeat with apodizing

z_si gnal =Conpl ex1d( HAMM NG si gnal ))

spectrun? = ABS(FFT(z_signal))

Example 2: Recreate signal with IFFT

# Create signal

N = 100

si gnal = Conpl ex1d(Doubl eld. range(N), Doubl eld.range(N))

# Recreate signal from spectrumusing |FFT

recreatedSignal = | FFT(FFT(signal))

# Print difference in signal and recreated signal

print "The nmaxi mum abs difference between the signal and recreated signal is:"
print MAX(ABS(signal -recreatedSignal))

APl Summary

Jython Syntax
<y> = FFT(<x>)

Properties
Conpl ex1d x [I NPUT, MANDATORY, default=no default val ue]




DP Commands Build 15.0.3262

Properties
Doubl eld y [ QUTPUT, MANDATCRY, default=no default val ue]

API detalils

Properties

Conpl ex1d x [I NPUT, MANDATORY, default=no default val ue]
Complex1d arrays only.

Doubl eld y [ QUTPUT, MANDATORY, default=no default val ue]
Returns a Doubleld

See also
» Section 5.3 in Scripting Guide
» FFT_PACK
» RealDoubleFFT

« FFT_PACK_EVEN

» FFT_PACK_ODD

« FFT_AUTO

» Developers Manual: herschel.ia.numeric.toolbox.xform.FFT
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1.143. filterSpectrum

Full Name: |herschel.ia.toolbox.cube.FilterSpectrumTask

Alias: filterSpectrum
Type: JavaTask - @
Import: from herschel.ia.toolbox.cube import FilterSpectrumTask

Category | Spectra/Analysis

Description

A Task which apply afilter on a spectrum (Doubleld).

APl Summary

Properties
Doubl eld rawSpectrum [ I NPUT, MANDATORY, default=no default val ue]

String nodefault value spectralUnit [INPUT, MANDATORY, default=no
default val ue]

Doubl eld specl ndex [ NPUT, MANDATORY, default=no default val ue]

I nteger sizeO Spectrum [I NPUT, MANDATORY, default=no default val -
ue]
String nodel Filter [INPUT, MANDATORY, default=no default val ue]

Integer widthFilter [INPUT, MANDATORY, default=no default val ue]

Doubl eld filteredSpectrum [ OQUTPUT, MANDATORY, default=no default
val ue]
Doubl e maxVal ue [ OQUTPUT, NMANDATORY, default=no default val ue]

I nt eger maxPosition [ OQUTPUT, MANDATORY, default=no default val ue]

API details

Properties

Doubl eld rawSpect rum [ | NPUT, MANDATORY, default=no default val ue]
The spectral Cube as a SimpleCube containing the spectral and velocities information

String nodefault val ue spectral Unit [INPUT, MANDATORY, default=no
defaul t val ue]

the unit of the spectrum as a string

Doubl eld specl ndex [INPUT, MANDATCRY, default=no default val ue]

The spectral values corresponding to each bin of the spectrum

I nt eger sizeCOf Spectrum [ I NPUT, MANDATORY, default=no default val -
uej

The size of the spectrum (number of bin)
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String nodel Filter [INPUT, MANDATORY, default=no default val ue]
The name of the model to use for the filter

Integer widthFilter [INPUT, MANDATORY, default=no default val ue]
the width of the filter (fwhm of the gaussian wiodth of the box car ...)

Doubl eld filteredSpectrum [ QUTPUT, MANDATORY, default=no default
val ue]

The filtered spectrum as a doubleld array

Doubl e maxVal ue [ OQUTPUT, MANDATORY, default=no default val ue]
The value of the maximum of the filtered signal

I nt eger maxPosition [ QUTPUT, MANDATORY, default=no default val ue]
The position of the maximum of the filtered position

See also

» Developers Manual: herschel.ia.toolbox.cube.FilterSpectrumTask
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1.144. FitFringeData

Full Name: |herschel.ia.toolbox.spectrum.standingwaves.FitFringeData

Type: JavaClass- @
Import: from herschel.ia.toolbox.spectrum.standingwaves import FitFringeData

Category | Spectra/Analysis

Description

Class that wraps Doubleld's into a Spectral Segment.

It can be used to generate adata object used with the FitFringe and SmoothBaseliein the standingwaves
package.

Example

Example 1: some examples using FitFringeData

ffDatal = FitFringeData(myFreq, myFl ux)

ffData2 = FitFringeData(mnmyFreq, myFl ux, myFl ag, myWei ght)

# WosSpectrunDat aSet, 6 = point spectrumindex, O = segnent index,
# 0 = do not convert GHz to mcron

ffData3 = FitFringeData(spectrunCont ai ner, 6, 0, 0)

APl Summary

Properties

Doubl eld freq [ NPUT, MANDATORY, default=no default val ue]
Doubl eld flux [INPUT, MANDATORY, default=no default val ue]
Intld flag [INPUT, OPTIONAL, default=no default val ue]

Doubl eld wei ght [INPUT, OPTIONAL, default=no default val ue]
int scindex [INPUT, MANDATORY, default=point spectrum i ndex]
int segnentindex [|NPUT, MANDATORY, default=segnent i ndex]

Bool ean convert GHzToM cron [ | NPUT, MANDATORY, defaul t=convert GHz
or MHz to m cron]

API details

Properties

Doubl eld freq [ NPUT, MANDATORY, default=no default val ue]
- 1d array of wavelength.

Doubl eld flux [INPUT, MANDATCRY, default=no default val ue]
- 1d array of flux.

Intld flag [I NPUT, OPTI ONAL, default=no default val ue]
- 1d array of flag.
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Doubl eld wei ght [INPUT, OPTI ONAL, default=no default val ue]
- 1d array of weight.

i nt scindex [INPUT, MANDATORY, default=point spectrum i ndex]

i nt segnentindex [INPUT, MANDATORY, default=segnment i ndex]

Bool ean convert GHzToM cron [ NPUT, MANDATORY, defaul t=convert GHz
or MHz to micron]

See also

» Developers Manual: herschel.ia.toolbox.spectrum.standingwaves.FitFringeData
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1.145. fitFringe

Full Name: |herschel.ia.toolbox.spectrum.standingwaves.FitFringeTask

Alias: fitFringe
Type: JavaTask - @
Import: from herschel.ia.toolbox.spectrum.standingwaves import FitFringeTask

Category | Spectra/Analysis

Description
Task that fits and removes fringes from spectra.

Fringes are detected in wavenumber (1/micron) space, where they have a constant “wavelength', in
cycles per wavenumber (C/Wn [==micron]).

Tofind fringeswefit acosine function to the dataf(n) = alfa.cos( p.n + phi ) == A.cos(p.n) + B.sin(p.n)
A, B and p are parameters to be estimated. p the the ‘wavelength' of the fringe. For band 3 the main
fringeislocated at 3250 cycle/wavenumber. For agiven p f(n) isalinear function which can easily be
fitted tothe data. So we search all wavelengthsfrom CY CLE (=3000) to CY CLE+NCY CLE*CY STEP
(=3600), fit A and B and find the minimum in chi-sqg.

In automatic mode we calculate the (bayesian) evidence for this (new) fringe. We keep the fringe
if this evidence is larger than the evidence carried by the previous (set of) fringe(s). The process of
identifying new fringes continues as long as the evidence increases with each new fringe. For all
fringes the amplitudes are deterimined and the total fringe-set is subtracted. Thisisthe advised mode.

In non-automatic mode fringes are extracted until the reduction in chi-sq is less than TOL or the
number of fringesislarger than NFRINGES.

Before the fitting is started a smoothed version of the data is subtracted from itself, so that al the
data are around zero. This smoothed version is at the end added in again. The smoothing, which is
done in the frin_smooth procedure, is somewhat of an art; different options may have to be tried to
get the best result.

We can get the evidence for the solution from the last value in the column “LogPr'. The evidence of
solution for fringe 1 w.r.t fringe 2 equals 10 * ( LogPrl - LogPr2) dB.

Large outliersin the background subtracted data are given lessweight, unless/WEIGHT is set. When
there are till points that should not be taken along in the calculations they can be given zero weight
with keywords SUPPRESS and SPUWID.

See Kester etal. 2001 "SWS Fringes and Models" in SO Legacy Conference Proceedings.

For 3 reasons this procedure is superior to the use of FFTs. 1. The wavelength of the fringe can be
estimated much better than in an FFT where it is limited to the Nyquist frequency, which in turn is
determined by the number of datapoints. 2. It works on unevenly spaced data just as well as on a
regularly gridded data set. Even when there are large gaps in the data it worksfine. 3. It automatically
determines how many fringe components are present, avoiding possible overfitting and underfitting.

Example

Example 1: Description

from herschel . i a. t ool box. spectrum st andi ngwaves i nport FitFringeData

nmyFreq = Doubl eld(freq_col um. dat a)
myFl ux = Doubl eld(fl ux_col umm. dat a)
nmyFl ag = I nt1d(fl ag_col unn. dat a)
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Example 1: Description

nyWei ght = Doubl eld(wei ght _col umm. dat a)

ffData = FitFringeData(myFreq, myFl ux, myFl ag, myWei ght)
i nprovedData = fitFringe(inputdata=ffData,nfringes=2)
basel i ne fitFringe. baseline

fringelist fitFringe.fringelist

APl Summary

Jython Syntax
i mprovedData = fitFringe(nyData, nfringes=2)

Properties

Fit Fri ngeData data [INPUT, MANDATORY, default=no default val ue]
I nteger nfringes [INPUT, OPTIONAL, default=&quot; l&quot ;]

Bool ean mhz [ I NPUT, OPTI ONAL, def aul t=&quot ;fal se&quot ;]

Doubl e cycle [INPUT, OPTIONAL, default=&quot; 1100000. 0&quot ;]
Doubl e cystep [INPUT, OPTIONAL, default=&quot; 9000. 0&quot ;]

I nteger ncycle [INPUT, OPTIONAL, default=&quot; 450&quot ;]

Doubl e midcycle [INPUT, OPTIONAL, defaul t=&quot; 1700000. 0&quot ;]
Doubl e tol erance [I NPUT, OPTIONAL, default=&quot;0.0&quot ;]

Bool ean wei ght [INPUT, OPTIONAL, default=&quot;fal se&quot;]

Bool ean auto [INPUT, OPTIONAL, default=&quot;fal se&quot ;]
Integer plot [INPUT, OPTIONAL, default=8&quot; 3(both)&quot ;]

Bool ean expert [INPUT, OPTI ONAL, default=&quot;fal se&quot ;]

bj ect usermask [I NPUT, OPTI ONAL, default=&quot;true&quot;]
Doubl eld fixfreq [INPUT, OPTIONAL, default=no default value ]
Bool ean aut omask [ NPUT, OPTI ONAL, default =&quot ;true&guot ;]

Obj ect flags [INPUT, OPTIONAL, default=None ]

Fit Fri ngeData inprovedData [ OUTPUT, MANDATORY, default=no default
val ue]

Fi t Fri ngeDat a basel i ne [ OQUTPUT, MANDATORY, default=no default

val ue]

Doubl eld nmask [ QUTPUT, MANDATCORY, default=no default val ue]

Tabl eDat aset fringelist [OUTPUT, MANDATORY, default=no default
val ue]

API details

Properties

Fit Fri ngeDat a data [l NPUT, MANDATCRY, default=no default val ue]
- Input data which contains four 1d-array of wavelength, flux, flag(optional), weight(optional).

I nteger nfringes [INPUT, OPTIONAL, default=&quot; 1&quot; ]

- Number of fringesto be removed.
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