o W & # R FA5H 1M
ELECTRONIC MEASUREMENT TECHNOLOGY 2022 4F 10 A

DOI:10. 19651 /j. cnki. emt. 2209605

B it Sage-Husa &% 45 & /N &4 B (B
HiER MEMS P2 iR

FEA H# H fH4m
(LR ARARARFZEA 5 FLR2KR Lk 201418)

OB R R G (MEMS) S g I8 AU W 7S O RS BE AR A 5] R, B 38 007 0B 0 B v 5 /N D A ik Y
WL RN R EE S SEMIEIRE A, R T SageHusa B & B UE 3 B 5B G /0 B BT 19 {8 2 W 55 0 B 7
MEMS [ 82 2t b, B Jafl Bt i Sage-Husa H 38 N U8 I 53 325 300 A7 T4 28, 5 5 46 TR 2 1 00 00 481 4000 o 2 4 48
oF 308 U P 5 0, 2R /N AROR R(E R R RA S E S AT S AL B SE M AL R I RUR . SRR R A
LI P LR BRI T Sage-Husa H & I I8 B8k AU/ B B3 3% . 55 Sage-Husa H3E W I B /D
EORY] [3 F VR AH B, M 7 O 22 40 B BEAIR 78. TO0 RN 14. 6 %0 {5 MR L B 32 5 43. 720N 16. 3% . B RHK P, ZF &
ﬁa%ﬁﬁfi&mf"ﬁmﬁmfﬁl B AT RURE S5 Y L 5 Sage-Husa B 3& B U8 580 15 /BSB89 (6 58 1 AR
M7 7 25 0 B KA 62. 7200 31. 6% , i ME Hu 4> B4R 47. 8% Fn 10. 0%,
%ﬁiﬁl: R MRS 5 19 T L IR VI 5 /0 TR AR U U 5 K VB
HmESHES: TN  EARIRG: A  ERGEEFRSEREG: 510.4010

Improved Sage-Husa algorithm and wavelet fuzzy threshold algorithm for
MEMS gyroscope denoising

Yu Yudan Lin Wei Yu Zhaoyang
(School of Electrical and Electronic Engineering, Shanghai Institute of Technology,Shanghai 201118, China)

Abstract; To solve the problem of high output noise and low output precision ol gyroscope in micro-electromechanical
systems(MEMS). Based on the adaptive filtering algorithm and the wavelet threshold algorithm, the wavelet threshold
algorithm and the fuzzy theory are combined, this paper proposed to apply the Sage-Husa adaptive filtering algorithm
combined with the wavelet fuzzy threshold denoising algorithm to MEMS gyroscope denoising. Firstly, the improved
Sage-Husa adaptive filtering algorithm is used to preprocess, and the influence of interference data on filtering is
suppressed by modifying the predicted value of the state. Then, the wavelet fuzzy threshold denoising algorithm is used
to post-process the signal, so as to achieve the effect of suppressing random noise. The experimental results show that
the denoising elfect ol the algorithm is better than the Sage-Husa adaptive [iltering algorithm and the wavelet threshold
algorithm, the noise variance is reduced by 78. 4% and 14. 6% , and the signal-to-noise ratio is increased by 43. 7% and
16. 3% respectively in the static experiment, The algorithm can adaptively reduce the adverse effects of outliers and
maintain the original signal waveform. Compared with Sage-Husa adaptive filtering algorithm and wavelet fuzzy
threshold algorithm, the noise variance is reduced by 62. 7% and 31. 6% . and the signal-to-noise ratio is increased by
47.8% and 10. 0% respectively in dynamic experiments.

Keywords: gyroscope;adaptive filtering; wavelet fuzzy filtering;joint filtering
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