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Real Data 
GEO



Real GEO Data: PSF convolved detection seems to 
work very well.

• Consistently detects streaks 
and stars 

• Star/streak separation based 
off multivariate Gaussian fit

Three streaks.





Real Data 
LEO



PSF convolved detection worked in some cases



Failed on some LEO data

• Shorter exposures = lower SNR = 
detection “issues” 

• Many fainter streaks that could be 
seen by eye were not detected

Failed to detect 
this streak.



Maximum Likelihood Detection
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Faint Source Pipeline: 
Tests on Simulated Data



Testing detection pipeline on faint simulated streak
Streak just to left of black line.• Create simulated image with 4 high SNR stars 

and one faint streak. 

• Convolve image with initial PSF guess. This 
creates             image  

• Estimate             (currently constant across 
image), and combine with            for 

• Detect sources in             image above a SNR 
threshold (footprints) 

• Star/streak separation, estimate PSF, repeat 
above with more accurate PSF. 

• Mask detected footprints in             image 

• Convolve             image with streak model (i.e. 
line), and repeat detection process. (               )
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Can just start to make out streak.



Testing detection pipeline on faint simulated streak
• Create simulated image with 4 high SNR stars 

and one faint streak. 

• Convolve image with initial PSF guess. This 
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Point sources detected at high 
significance but streak below 

threshold, SRN < 5.
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Iteratively determine the Maximum Likelihood Model 
(major room for computational optimization but fundamental method solid)

Streak now detected at 
high significance!



Faint Source Pipeline: 
Tests on Real Data



After worked on real data with faint streaks we ran 
it on an image with no apparent streak.



Nothing in the PSF convolved image.
⌫PSF No “footprints” with SNR > 5



After running iterative maximum likelihood search… 
found a very faint but significant streak!
⌫PSF

Detected Footprint
Significant Streak


