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To determine the orbit of an unknown space object using optical measurements, multiple streak
images must be obtained, requiring an optical tracking method that ensures continuous target
tracking without loss. The previous approach involves capturing individual images and then
repositioning the telescope. In this study, we apply a method in which the telescope remains fixed
while capturing the target over a certain interval and then moves just before the target exits the field
of view (FOV) to continue imaging. This approach minimizes unnecessary telescope movements
while ensuring continuous target tracking and stable streak imaging. To validate the performance of
the applied method, simulations were conducted using various trajectories of low Earth orbit (LEO)
satellites observable from ground stations in Korea. The results confirm that, except for extreme

cases, the method allows stable target tracking and successful streak imaging. Furthermore, real
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observation experiments were performed to assess the practical applicability of the applied method,

demonstrating that continuous tracking enabled successful streak imaging.

Aol mA] 5= EA, B 34, streak YA, HPE 74, 7] A& 4=
Keywords: unknown space object, optical tracking, streak image, stepwise tracking,
initial orbit determination
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Streak Imaging
[

Centralized Tracking

(a)

Streak Imaging

e —

Stepwise Tracking

(b)

Fig. 1. Comparison of tracking methods for streak imaging. (a) Previous approach: centralized

tracking, (b) applied method: stepwise tracking.
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Fig. 2. Normalized azimuth and elevation profiles of target motion. (a) Azimuth, (b) elevation.
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Fig. 4. Streak images captured through stepwise tracking. (a) Streak 1, (b) streak 2, (c) streak
3, (d) streak 4.
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