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ABSTRACT

Many countries are trying to deploy satellite surveillance systems for their national
defense, and one of these system uses optical systems to observe the satellites above their
territories. The optical satellite surveillance system requires the coordinates of the satellites
in an acquired image and expects that those coordinates to be delivered to the tracking
system. The proposed method detects the satellite sources in a high-resolution image with
fast image processing for the optical surveillance system. To achieve faster detection, the
proposed method reduces the size of the original image and approximates the trajectory of
a satellite, so image processing methods are only applied to the nearby area of the
approximated trajectory in the original image. The proposed method shows the similar
detection performance faster than the previous method.
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Fig. 6. Example of two-pass labeling
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Table 1. The number of streaks in test
images and the number of streaks
detected by the proposed method

and the previous method

Image 1 Image 2 | Image 3
# of streaks 101 95 20
Detected
(Proposed) 101 % %0
Detected 101 9 9%
(Previous)
False
detection 0 0 0
(Proposed)
False
detection 0 0 0
(Previous)

Table 2. The mean, the standard deviation,
and the maximum difference of
the coordinates of the streaks
detected by the proposed method

and the previous method

Image 1 Image 2 Image 3
X 0.878612 | 0958706 | 0.974718
(Mean) (px) (px) (px)
y 1.076528 | 1.070196 1.05184
(Mean) (px) (px) (px)
ha 0.000644° | 0.000529° | 0.000453°
(Mean)
bec 0.000286° | 0.000315° | 0.000320°
(Mean)
X 0441105 | 0429589 | 0512712
(Std. dev) (px) (px) (px)
y 0415951 | 0.450642 | 0.459902
(Std. dev) (px) (px) (px)
Ra o o o
(Std. dey) | 0:000282° | 0.000269° | 0.000241
Dec . . .
(Sta. dey) | 0-000125° | 0000122° | 0000142
X 2233400 | 2017100 | 2.279100
(Max. diff) (px) (px) (px)
y 2626200 | 1.980200 | 2.602400
(Max. diff) (px) (px) (px)
Ha o (<] o
(Max. iffy | 0001696° | 0001183° | 0.001273
Dec ° o o
(Max. diffy | 0-000668° | 0.000600° | 0.000660
wk At Wy V)E oA A&
A Streak T Y= vus RS weo HE
apole] A4, WA, HU 2polE Table 2
2t} o] e T WHe BEF A& 9
Streak F99 A& udsAt



o546 & 9 5 BE, 2018, 5. A AP o] &3 wAAE A U YA 1% HAE 435

Table 3. The computation time or source oA, ZF FAde wrEE e FYS HERE o)k

detection g gozn 7 $149 Streak FUES FE=3H1

Proposed Previous oly ARE FAH, FY Alxde Agd £ gl

method method S Aoy, AHAM wELE o 001% oJHE F3FH

Image 1 1.852 s 69 s oE AAE revl 2A ¥ Ao Azgr
Image 2 1739 s 6.1s
Image 3 1741 s 73 s
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