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Real Data
GEO



Real GEO Data: PSF convolved detection seems to
WOrk very well.
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PSF convolved detection worked iIn some cases
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Failled on some LEO data

f2262 18-16-04 Stamps

o i
» Shorter exposures = lower SNR = Gl e B e .
detection “issues " Failedtohdete'ct'_' ke S ke
* Many fainter streaks that could be 0 thlsstreak.- e
seen by eye were not detected Lo x el

)0

0 100 200 300 400 500 600



Maximum Likelihood Detection

m(z,0) = /S(%H)qb(ﬂ?)da? source model convolved with PSF

Ing (2,0) = =3 [d(x) —m(z,0)] X7 [d(z) —m(z,0)] +C  Log likelihood
m(x,0) = au(z, O) separate the flux from the other model parameters
®(x,0) = pu(r,0) X u(r, ©) noise weighted model auto-correlation

U(z,0) =d(z)" X u(z, ©) noise weighted data-model cross-correlation

Significance
olnL B B _ \IJ(QZ, @) _ \112(377 @) O) = \P(QZ‘, @)
o a®(z,0) —¥(r,0) =0 | amL = (z,0) InLyr, = 23(z, 0) v(z,0) J/®(z, )

Work with Jim Bosch and Michael Schneider



Faint Source Pipeline:
Tests on Simulated Data



Testing detection pipeline on faint simulated streak

250

* Create simulated image with 4 high SNR stars
and one faint streak.

e Convolve image with initial PSF guess. This 200 [
creates Wpgp image

» Estimate Ppgp (currently constant across
image), and combine with Wpgr for VPSF

150

» Detect sources in VPSF image above a SNR
threshold (footprints) 100

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

« Mask detected footprints in WpsF image

» Convolve WpsF image with streak model (i.e. N e SRR et
: : 0 50 100 150 200 250
line), and repeat detection process. ( Vstreak; )



Testing detection pipeline on faint simulated streak

. Create simulated image with 4 high SNR stars Can just start to make out streak.| =

and one faint streak. 250
41140

* Convolve image with initial PSF guess. This

creates Wpgr image 200 12

» Estimate Ppgp (currently constant across {100

image), and combine with VY psF for VPSF 150
4 80
» Detect sources in VPSF image above a SNR
threshold (footprints) 100 { 60
o Star/streak separation, estimate PSF, repeat 40

above with more accurate PSF. 50
20

« Mask detected footprints in WpsF image
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 Convolve VYpgF image with streak model (i.e.
line), and repeat detection process. ( Vstreak; )



Testing detection pipeline on faint simulated streak

| . o Point sources detected at high
* Create simulated image with 4 high SNR stars

and one faint streak. significance but streak below
threshold, SRN < 5. I*

e Convolve image with initial PSF guess. This 250
creates Wpgp image

&

» Estimate Ppgp (currently constant across 00
image), and combine with Wpgp for VPSF
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Signal to Noise Ratio
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» Detect sources in YPSF image above a SNR _—
threshold (footprints)

o

o Star/streak separation, estimate PSF, repeat 100
above with more accurate PSF.

-
o

« Mask detected footprints in WpsF image "

v

 Convolve VYpgF image with streak model (i.e.
line), and repeat detection process. ( Vstreak; ) 0
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Testing detection pipeline on faint simulated streak

250

* Create simulated image with 4 high SNR stars
and one faint streak.

e Convolve image with initial PSF guess. This 200
creates Wpgp image

» Estimate Ppgp (currently constant across
image), and combine with VY psF for VPSF

150

» Detect sources in VPSF image above a SNR
threshold (footprints) 100

o Star/streak separation, estimate PSF, repeat

above with more accurate PSF. .

« Mask detected footprints in WpsF image

 Convolve VYpgF image with streak model (i.e. :

. . 0 50 100 150 200 250
line), and repeat detection process. ( Vstreak; )



Testing detection pipeline on faint simulated streak

* Create simulated image with 4 high SNR stars

20

and one faint streak. 250 B
« Convolve image with initial PSF guess. This =
creates Wpgr image n0f
410
» Estimate Ppgp (currently constant across -
image), and combine with W pgr for VPSF 150 | |
» Detect sources in VPSF image above a SNR
threshold (footprints) 100 4 10
o Star/streak separation, estimate PSF, repeat "
above with more accurate PSF. 50
« Mask detected footprints in W psF image 10
0
 Convolve VYpgF image with streak model (i.e. s

line), and repeat detection process. ( Vstreak; )



iteratively determine tr

e Maximum Likelihood Model

(major room for computational op

Imization but fundamental method solid)
Streak now detected at

Considering streak of lengths: [ 50. 60. 70. 80. 90. 100. 110. 120. 130. 140.)

Using a delta_phi0 = 0.025

New best streak model: L = 50.0, phi0=0.0 = h - 'f' ‘
nu max i = 8.31 hlg Slgnl Icance! 10
New best streak model: L = 50.0, phi0=0.025

nu max i = 8.82 250

New best streak model: L = 50.0, phi0=0.05

nu max i = 9.18 s
New best streak model: L = 50.0, phi0=0.075 1
nu max_ i = 9.30

Using a delta phi0 = 0.0208333333333 200

New best streak model: L = 60.0, phi0=0.0416666666667

nu max i = 9.38 16
New best streak model: L = 60.0, phi0=0.0625

nu max i = 9.63

Using a delta phi0 = 0.0178571428571

New best streak model: L = 70.0, phi0=0.0535714285714 150

nu max i = 10.00

New best streak model: L = 70.0, phi0=0.0714285714286

nu max i = 10.23

Using a delta phi0 = 0.015625

New best streak model: L = 80.0, phi0=0.0625 100

nu max i = 10.25

New best streak model: L = 80.0, phi0=0.078125

nu max i = 10.45

Using a delta phi0 = 0.0138888888889

New best streak model: L = 90.0, phi0=0.0694444444444

nu max i = 10.76 20

New best streak model: L = 90.0, phi0=0.0833333333333

nu_max_ i 10.91

Using a delta phi0 = 0.0125

New best streak model: L = 100.0, phi0=0.075
nu max i = 10.92

Using a delta phi0 = 0.0113636363636
Using a delta_phi0 = 0.0104166666667
Using a delta_phi0 = 0.00961538461538
Using a delta phi0 = 0.00892857142857
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Faint Source Pipeline:
lests on Real Data



After worked on real data with faint streaks we ran
it on an Image with no apparent streak.
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Nothing in the PSF convolved image.
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After running iterative maximum likelihood search...
found a very taint but signitficant streak!
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