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Figure 1 Schematic diagram of stereo vision measurement.
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Figure 2 (Color online) Image processing and target identification
process.
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Table 1 Stereo camera parameters

LS H fE
FEHE (mm) 16
FLKSE (m) 0.7
BE R (pm) 5.5
M ©) 37.84
BERFESIZ (Hz) 1

F 2 12000% F LEYIBRPIESE
Table 2 Satellite initial orbit parameters in the J2000 frame
WIUIRES fd
UG Z] 2018-08-13 02:51:40.000 UTC
WM EALE (km) [2143.739, —2739.837, 5743.175]
ML P EE (km's™) [2.329, —6.252, 3.837]
AEA1E HARALE (km) [2139.737, —2729.632, 5748.125]
ESEHFEE (kms) [2.333, -6.257, —3.827]

B 3 Mok DAz 535 B, (a) 2018/08/13
03:32:52; (b) 2018/08/13 03:58:52; (c) 2018/08/13 04:01:39;
(d) 2018/08/13 04:03:40

Figure 3 (Color online) Simulation images at different epochs. (a)
2018/08/13 03:32:52; (b) 2018/08/13 03:58:52; (c) 2018/08/13
04:01:39; (d) 2018/08/13 04:03:40.
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Figure 4 (Color online) Stereo vision identification results.
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Figure 5 (Color online) Absolute error between the identification
result and true value.
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Autonomous relative navigation for noncooperative target using
stereo vision measurements

WANG DaYi, ZHANG Lei*, ZHU WeiHong, SHI JiXin, HUANG MeiLi & ZOU YuanlJie

Beijing Institute of Spacecraft System Engineering, China Academy of Space Technology, Beijing 100094, China

An autonomous relative navigation method based on stereo vision measurements is proposed for noncooperative targets
without any prior information. Firstly, a target identification model using only stereo vision measurements is established.
Based on the relative position vector computed from the stereo image sequence, the initial state vector of the
noncooperative target and navigation filter covariance matrix are initialized by taken spacecraft attitude and camera
installation information into account. Then, an extended Kalman filter considering state noise compensation as well as
observation variance matrix and state noise matrix adaptive correction is formulated to solve the noncooperative relative
navigation problem. Finally, a low Earth orbit, noncooperative target approaching navigation scenario is considered. The
simulation results demonstrate the effectiveness of the proposed method for noncooperative autonomous relative
navigation.

noncooperative target, stereo vision, autonomous relative navigation
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