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Spectral analysis and de-noising of MIMU raw measurement
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Abstract: On the time-frequency view, the errors of MIMU signal were classified into long-term errors
and short-term errors according to their spectral signature, and the error resources and performance of
de-noising in GPS/MIMU integrated system were analyzed. Allan variance method was used to model
and compersate the long-term errors, and the short-term errors whose frequency higher than the up
band of motion dynamic was eliminated by optimal low-pass filter, the wavelet threshold filter was
used to reduce the remained short-term errors. Simulation results show that the performance of inte-
grated GPS/MIMU system has been improved by 20% when GPS is available and 80% while GPS
blockages after pre-processing for MIMU signal.
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Tab. 1 Relationship between noise and Allan variance
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(c) Allan variarce plot of gyroscope
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(d) Allan variance plot of accelerometer
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Fig.3 Static data and Allan variance plot
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Tab. 3 Identification results of gyroscope errors

N[ As] B[*/s] K[*/sAs]
0.02440.003  0.0015

[ 0.032 5

Rz 4 MEEITIRZEPIR

Tab. 4 Identification results of accelerometer errors
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