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NOAA Thematic Map Product
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Input Data:
● GOES-R Satellite Series
● Solar Ultraviolet Imager 

(SUVI) Instrument
○ Composite images
○ Four minute 

cadence
○ Six extreme 

ultraviolet (EUV) 
wavelengths

Thematic Map Product:
● Automated, near real-time 

solar feature identification
● Purpose:

○ Quick look 
monitoring of space 
weather activity

○ Long term tracking 
of the evolution of 
solar structures
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Supervised Classification
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Validation Statistics

Precision ↓
Recall ↓

Overall poor performance.

Precision ↑
Recall ↓

Algorithm labels conservatively. 
Pixels identified as feature are 

likely to be correct. 

Precision ↓
Recall ↑

Algorithm labels liberally. At the 
expense of false alarms, few 

features are missed. 

Precision ↑
Recall ↑ Overall high performance.
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TP True Positive

FP False Positive

FN False Negative

Truth Label Algorithm Label

*

  



Validation Truth Data: Expert Labels

Annotations (A1-A7); Thematic Map (TM) Composites
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Bright Region Performance
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Bright Region Weighted Statistics
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Weighted Truth Label Algorithm Label

False NegativeFalse PositiveTrue Positive

*
Weighted
Precision

0.47

Weighted
Recall

0.68

∑ = TP ∑ = FP ∑ = FN



Coronal Hole “Truth Label” Comparison
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Flare “Truth Label” Comparisons
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Flare Detections in 2022

Input Data Total 
Detections

HEK (94) SDO/AIA data, 94 Å 184

HEK (131) SDO/AIA data, 131 Å 4370

Solar 
Demon

SDO/AIA data, 94 Å 
(with soft x-ray) 3619

GOES-R 
XRS

GOES-16 X-ray 
(XRS) data 1840

Thematic 
Map

SUVI EUV 
composites, primarily 

94 Å
309



Conclusions
● Validation Challenges:

○ Truth data sources are hard to 
establish for supervised 
classification algorithms

○ Expert labels are specific to the 
person annotating

○ Catalogues and algorithm derived 
sources also do not completely 
correspond

● Solutions:

○ Weighted labels and/or consensus 
annotations can help

○ Careful, intentional selection of a 
truth data source for supervised 
classification algorithms is important

■ For training and for validation 10



Questions?
Links:

Publicly Available Data
Github Repository

Solar Annotator

https://www.ngdc.noaa.gov/stp/satellite/goes-r.html
https://github.com/jmbhughes/thmap
https://github.com/jmbhughes/solarannotator

