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Analysis Method of Satellite's Micro-angular Vibration Based
on Improved EMD

LI Yan, WANG Peng-yue

(School of Instrument Science and Opto-electronics Engineering,
Beihang University, Beijing 100191, China)

Abstract: With the improvement of satellite's pointing accuracy
and resolution level, the satellite's micro-angular vibration has
received more attention. Although the combined method of
EMD and Hilbert spectrum analysis can obtain the characteristic
information of the time-frequency-energy of the micro-angular
vibration signal at any time, the traditional EMD method has
the problem of end effect and modal aliasing, which restricts the
accuracy and application range of this algorithm. In order to solve
this problem, the EMD algorithm is improved by polynomial
fitting continuation and the spectrum shift method based on Hilbert
characteristics, which reduces the error caused by the end effect
and eliminates the modal aliasing phenomenon when the signal
contains similar frequency components. The micro-rotation of the
single-axis turntable is used to simulate the micro-vibration state
on the satellite, and the micro-angular vibration signal is measured
by the fiber optic gyroscope. The improved algorithm is used to
process the obtained angular vibration signal, which verified the
superiority of the improved algorithm.

Key words: satellite's micro-angular vibration; improved EMD;

modal aliasing; fiber optic gyroscope
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