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Design and implementation of multi-MEMS gyroscope data fusion system

Ke Xizheng, Zhang Weizhi, Liu Juanhua

(School of Automation and Information Engineering, Xi'an University of Technology, Xi'an 710048 ,China)

Abstract : Micro Electro mechanical Systems ( MEMS) gyroscope has been widely used in military and civilian fields due to its low cost

and compactness, but there is still issue of insufficient zero-bias stability. To improve this performance, a scalable and portable hardware

platform with a size of only 45 mm X 55 mm x 30 mm is designed in this paper. On this platform, multi-scale fusion algorithm in wavelet

domain is applied to process the original data of the four MEMS gyroscopes by real-time wavelet fusion. The test results show that the

system is stable and reliable, and the variance of fused data is reduced by one order of magnitude compared with the original variance.
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Fig. 1 Static experiment diagram
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Fig.2  Comparison of real-time fusion results

and non-real-time simulation results
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Fig.3 Comparison of fusion results under different

window lengths
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Fig.4 Comparison of original acquisition data of

four gyroscopes and fusion results
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Table 1 Comparison of standard variance of
static fusion data

WHRKE  FERi PEdR2  REER3 PEIR4 BRGE
40 0.077 0.523 0.077 0.530  0.034
100 0.076 0.524 0.076 0.527  0.025
400 0.076 0.523 0.076 0.529  0.017
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Fig.5 Test experiment with swivel table
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Fig.7 Comparison of the fusion results with different

fusion window lengths and the original mean
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Table 2 Comparison of standard deviation variance

of dynamic fusion data
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200 200  0.344  0.187 0.370 0.195  0.060
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