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Abstract: The presence of internal moving remainder in
high-precision spacecraft is an important factor to reduce
the reliability of spacecraft. Aiming at the problem that the
existing remainder detection algorithm was difficult to
effectively detect the remainder pulse and eliminate the
interference of the movable component under relatively
strong environmental noise, an algorithm for detecting the
remainder of high-precision spacecraft based on spectrum
subtraction denoising, two-stage pulse extraction and
periodic analysis of pulse generation sequences was
proposed. The spectrum subtraction method was used to
achieve effective suppression of environmental noise. The
two-stage pulse extraction method was used to extract the
pulse of the remainder signal and the movable component
signal. By analyzing the periodicity of the pulse generation
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sequence, the periodic signal similarity was used as the
discrimination basis for distinguishing the remainder
signal and the movable component signal; thereby the
detection of the remainder was realized. The experimental
verification shows that the proposed algorithm can
effectively detect the existence of remainder and movable
components in the spacecraft, and the recognition

accuracy can reach 96%.

Key words: high-precision spacecraf; remainder; pulse

extraction; movable component
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Fig.1 Composition diagram of remainder automa-

tic detection system
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Fig.2 Pulse signal coupling model
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Fig.6 Variation curve of mean square value change

rate R changing with over-reduction factor a
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