H49% B 10 MmOk OE T Rk % o iR Vol.49  No. 10
20174104 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Oct. 2017

DOI:10.1 1918/j .1ssn.0367-6234.201606079
— FFr B MEMS Pe 2215 5 X ¢
FREON ) 0 Hy

CREET AR BH TR, VG 710025)

IRz

 E. hEE MEMS R B E 58 £% %R, 45 5 2 ## (sparse decomposition) 5 #2 F /) I & #: (lifting wavelet trans-
form) A BET —MHNEETEEF L BA, L MEMS WEFEE 5 WREZHE AR DNKEFETHEITEF 215
SWMERRN DK RBGRE ARG MELRE NI R BN FRE, R, BRI DERAR TR EME 5, ATk 2
FRE . R B B LY (gradient projection) HEx B A A RRMM, EERFEG bHER P BRI NKEEEMuE
Y RETETHERYNRE2REE SH TAARERYEZHATES R A0 MM ARSI R, A KB4 TIHE
A RHRATEENBEE N RIERR T RNER, HATT MEMS RERF 5 2R NBA LR M FE LR LHhE&RE
WA RS S A T AT LA £k MEMS RN MK E 507 A ERERSLA BTN EZERRERT A
WHEMEEE T A RANBERYE L TEREREEE st A g s dmE.

K : MEMS 200 55 K% o f A DN R 4 MR kb

FESES. V241.5 XHEFRERD: A XERE . 0367-6234(2017) 10-0060-06

A novel noise reduction method for MEMS gyroscope

SUN Tianchuan, LIU Jieyu

(Dept. of Control Engineering, Rocket Force University of Engineering, Xi’an 710025, China)

Abstract: To get a better de-noising effect, a novel noise reduction method combining the sparse decomposition
with lifting wavelet transform is proposed. Firstly, the error model is established for the MEMS gyroscope output
signal with noise, and wavelet coefficient of signals with noise can be obtained by lifting wavelet transform. Then the
sparsity of the coefficient is recovered according to sparse decomposition theory. Finally, signals are reconstructed
by lifting wavelet inverse transform, i.e. the de-noised signal is thus obtained. In addition, since the gradient
projection algorithm is global optimal algorithm with high computational efficiency, the theory of gradient projection
is used in the restoration of sparse signal. Specifically, a sparse decomposition based on gradient projection is
designed to simplify the algorithm complexity and improve the stability of the algorithm. To verify the performance of
the proposed algorithm, the static experiment and dynamic car test on MEMS gyroscope are implemented. The
results show that the denoising performance of the new method is better than that of wavelet filter either under the
static or dynamic condition, especially under the latter condition. Meanwhile, the CPU time of gradient projection is
less than orthogonal matching pursuit (OMP) and basis pursuit ( BP).
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Fig.1 Lifting wavelet transform decomposition and reconstruction
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