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Analyst’s Notebook

The Planetary Data System (PDS) 
Analyst’s Notebook (AN) is an 
interactive web application 
containing peer-reviewed, 
publicly available data delivered 
by the instrument teams from 
NASA’s landed missions to Mars 
and Earth’s Moon, supported by 
documentation describing 
context for the observations, 
processing methodology, and 
data formats.
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AN Image viewer

• The Image viewer supports 
data visualization of archive 
images.

• Available for 
• Mars 2020 Perseverance rover

• MSL Curiosity rover

• MER Spirit and Opportunity 
rovers

• InSight lander.
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Image Viewer screen capture from the Opportunity Notebook.
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Capabilities
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Capability Applies to…

Pan and zoom All images

Drawing All images

Location and measurement Single frame images from stereo pairs with associated XYZ data
• MER: Hazcam, Navcam, and Pancam
• MSL: Hazcam and Navcam
• Mars 2020: in development (first XYZ data released 22 March 2022)
• Phoenix: in development as part of PHX AN update

Mosaics with stereo sources
• Most MER and MSL Navcam mosaics

Show science targets MER and MSL single frame images where target locations are identified

Export annotated image All images

Export location data All images with associated XYZ data
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Drawing tools

• Seven tools for image 
annotation: line, arrow, 
rectangle, ellipse, 
polygon, polyline, and 
text.

• Shapes can be 
modified:
• Location and size
• Style (e.g., color, line 

width, opacity)
• Drawing order.
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Location tool

• Define a location by clicking on the image. 
Image location determined using associated 
XYZ archive data product.

• Exclusion zones occur where no left/right 
image overlap exists and where image contrast 
is insufficient for automated stereo processing 
to match features.

• Location information includes:
• Image pixel coordinate
• Ground location in local, rover, or site frame
• Distance from rover frame origin
• Azimuth and elevation relative to head frame.
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Top: exclusion zones are highlighted in purple.
Bottom: sample table of selected locations from Image Viewer.
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Location tool

• Find a location from known coordinates
• Provide (x, y) or (x, y, z) values in Site, Rover, or 

Local frame. 

• Provide map coordinates as easting and 
northing.

• The nearest position, if present, will be 
added to the location list.
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Top: desired map location entered by user.
Bottom: location found by Image Viewer.
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Distance tool
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• Distance measurements are 
made between two points or 
along a polyline.
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Working with mosaics

• Location and 
distance tools are 
available for mosaics 
made from source 
frames with XYZ 
data.

• Footprint overlays 
show boundaries 
and help identify 
source frames.
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Profile tool
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• Elevation profile between two points or 
along polyline.

• Elevations calculated along a path as if it 
were "dropped on the ground" between 
the two points. The profile is not simply 
the elevation values of the image pixels 
under the line drawn on the image.

• Not available for mosaics.
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Showing science targets

• The Image viewer automatically 
displays targets on an image when 
available.

• Targets are categorized by how 
accurately their position on the image 
is known.
• A target's position is listed as “known” 

for images acquired at the same rover 
site and drive position as the locator 
image.

• For images acquired at other locations, 
the target's position is listed as 
"approximate".

• Display style can be modified (symbol, 
color, font, etc.)

• Not available for mosaics.
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Saving annotations

• Annotations (drawing and measurement 
elements) are saved when created.

• Annotations are loaded automatically when the 
image is subsequently opened in image viewer.
• User must be signed in with optional account.
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Annotated images are identified in the user history by the      icon.
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Data export

• Download options in the Image 
viewer:
• Annotated image as lossless PNG file.
• Measurement data as Excel workbook:

• Locations in site, rover, and local frames, 
along with map coordinates

• Distances
• Raw profile data (one sheet per profile).

• Measurement data in ESRI shapefile 
format (zip file).

• Source archive image and metadata 
label.
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Image viewer use case

Identifying potential 
Curiosity rover drill 
sites.
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Curiosity stereo Navcam mosaic from
sol 3504 end of drive location showing 

candidate locations for next drill site.
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Image viewer use case

Locations exported 
from Image viewer in 
Shapefile format and 
imported into ENVI.
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HiRISE mosaic showing traverses of 
Curiosity Rover through sol 3504

Symbols show locations of  possible drill 
sites transferred from Navcam locations
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Detail view
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Conclusion

• Image viewer is a data visualization tool within the Analyst’s Notebook.

• Location, distance, and profile tools are offered based on availability of 
supporting XYZ archive data products.

• Science targets are shown where their location is identified.

• Annotations are saved for future use.

• Annotated images and measurement data can be exported for use outside of 
the Notebook.

• Measurement tools for Perseverance rover and Phoenix lander images are in 
development.
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