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Application of wavelet’s real-time filter in

silicon micromachined gyroscope

XIA Dun-zhu, ZHOU Bai-ling, WANG Shou-rong

(School of Instrument Science and Engineering, Southeast University, Nanjing 210096, China)

Abstract: The paper presented a real-time wavelet filter technology for constructing digital platform, and analyzed

which wavelet basis to select, whether to apply soft or hard threshold processing, and what scale and sampling sample

numbers to select. Considering the filter effect (i.e. the Allan variance improvement extent before and after the filter

processing, including the real time and high effective algorithm capability of hardware processing), the db2 wavelet

mallat fast algorithm with 3 level scale and 16 points was selected by comparison. The computation simulation and

experiment results show that this filter processing method is much practical and valuable to improve the zero bias

stability of micromachined gyroscope.
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Fig. 2 The decomposition and reconstruction of wavelet
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Table 1 The comparison of five wavelets with soft and hare threshold methods
Haar Db2 Coif2 Sym?2 Biorl.5
A% 8.2879¢-009 8.2879¢-009 8.2879¢-009 8.2879¢-009 8.2879¢-009
v 8.1968¢-009 7.2620e-009 7.3817e-009 7.2620e-009 7.2677¢-009
\" 8.4225¢-009 7.4546e-009 7.4008e-009 7.4546e-009 7.5734e-009
db2
db2 db2

2 db2

Table 2 The comparison of db2 wavelet method with different decomposition scales

\'% \'%
2 7.7365e-009 7 7.1485e-009
3 7.5599¢-009 8 6.9965e-009
db2 4 7.4089¢-009 9 6.5404¢-009
5 7.2620e-009 10 6.1421e-009
6 7.0702e-009 11 6.1117¢-009
2
2
DSP 3
db2 3
16 512 1024 Table 3 The contrast before and after filtering
3 \' \'%
16 -0.0677 1.0742¢-009
16 -0.0677 5.4434e-010
512 -0.0682 8.2879¢-009
512 -0.0682 7.5599e-009
db2 °
16 1024 -0.0680 4.3600e-008
1024 -0.0680 4.2904¢-008
Matlab DSP
TMS320F2810
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oo (7)=0nw (7)+ O'qzuam (7)+ Opiann (7)o = 3Qz +N—+zln2~ B? +K—T+R—T = Z A" 7
T T m 3 2 n-2
™ t
A,=3Q° Q=.A,/3 A,=N> N=.JA, A ~Zino.B? B =1.505\/A,
T
A =K?/3,K=3A A
A = R2/2,R = \/E Table 4 The fitting coefficient comparison of

polynomial terms before and after filtering

4.2 MEMS ALLAN

Allan Matlab T 0.0002 ¢-008 | 0.0000 e-006
C 4 7! 20.0007 e-008 | -0.0000 e-006
5 70 0.0399 ¢-008 | 0.0003 e-006
7! -0.2372 ¢-008 | -0.0090 ¢-006
7’ -0.2372¢-008 | 0.1151 e-006

5

Table 5 The fitting coefficient comparison of
noise term before and after filtering

5 Q 8.1650e-007 0
TI DSP MEMS N 2.6458e-006 0
Mallat B 3.0062e-005 | 2.6067e-005

K 8.4356e-005 | 1.6432e-004

MATLAB C R 6.8877e-005 | 4.7979¢-004
ALLAN
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