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Signal detecting technique of FOG’'s micro angle vibration

under nonuniform sampling

Meng Xiangtao, Xiang Zheng, Guo Jing, Li Meiqing
(China Academy of Aerospace Electronics Technology, Beijing 100094, China)

Abstract: During the spacecraft’s in-orbit running, its structure could get a micro angular vibration due
to various moving parts inside, which has relatively small amplitude and high frequency and could result
in quality reduction of the optical load’s imaging. With broad bandwidth and high sensitivity, the FOG
can output angular increment in a sample cycle, making it the perfect sensor of micro angular vibration.
But FOG can’t be sampled evenly considering the spacecraft’s whole scheduling. This paper proposes a
frequency spectrum analysis method for nonuniform sampling, which transforms time sequence in a
complete nonuniform sampling cycle to the fourier space to obtain original signal’ s amplitude and
frequency so as to achieve high precision measurement of the micro angular vibration. The method has a
precision better than 0.04”, which was validated by digital simulation and 6-DOF micro vibration test.
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Tab.1 Detection result of micro angle vibration in

nonuniform sampling

Vibration Vit')ration Det.ecting Error/(") Detecting
frequency/Hz amplitude/(”) amplitude/(") frequency/Hz
20 1.306 2 1.330 2 0.024 0 20
30 0.580 5 0.579 4 0.021 1 30
40 0.326 5 0.301 5 0.025 0 40
50 0.209 0 0.185 7 0.023 3 50
60 0.145 1 0.114 4 0.030 7 60
70 0.106 6 0.077 3 0.029 3 70
80 0.081 6 0.051 9 0.029 7 80
90 0.064 5 0.045 1 0.019 4 920
100 0.052 2 0.032 2 0.020 0 100
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