#26% F6H
2019 4£ 6 B

ot 5 &

Electronics Optics & Control

Vol.26 No.6
June 2019

SIAMSC: B R, L I, T, 4. PSO {4k SVM i MEMS Fg B B2 F 42 [ 1], HLOE 5 #2H,2019,26 (6) : 100-105. GAO C, SHEN X
W, ZHANG B, et al. Temperature compensation of MEMS-gyro based on particle swarm optimization and support vector machines[ J]. Electronics Optics &

Control, 2019,26(6) :100-105.

PSO f£4¢ SVM 5 MEMS BEi2iR B B mih i

& R, kmEb, F B, WX
(KEETRKZE a0 BIFER: b TR, P64 710025)

H OE: A4BAREBEE R BE Y AR KN FA, R H— ST BRA(PSO) Fik A LG EM(SVM) A4 &
HRBERBEAMET ., A B THFREEWNRBERBEARAL, XALTROGEBAIRGEIHFGENT E
MFERAEA e RAE ARG T A B4 B B ), SRR AT RS RIS R R RETHRE RS ISR
FMHETEAR B IBEABAR TR A BRI, BETAA LB AN T RARS T E I EROHE,
RHERE . Z2PSORAY IFGENE MG, REHBHELS; SR D =FE BP A ZMLEMIL, REH
HHIEF £ 5B T 81.3% F257% , % kiR £ 5 5k 54.7% #2 48.5%

KW MAMIEIE; BAEAME; LHEEN; BFHERCELE

thE 43S, TH8Y ARG A doi:10.3969/j. issn. 1671 — 637X. 2019. 06. 021

Temperature Compensation of MEMS-Gyro Based on
Particle Swarm Optimization and Support Vector Machines

GAO Ce’, SHEN Xiao-wei”, ZHANG Biao®, HU Hao-jie®
(Rocket Force University of Engineering, a. Graduate School; b. Nuclear Engineering College, Xi’an 710025, China)

Abstract; Aiming at the problem that bias of MEMS gyroscope is severely affected by temperature, a temperature
compensation method based on Particle Swarm Optimization ( PSO) and Support Vector Machine (SVM) is
proposed. Firstly, the smoothed gyroscope data is taken as the sample point, and the drift model is constructed
by the SVM method based on radial basis kernel function. The data is mapped from low-dimensional space to
high-dimensional space for linear fitting to ensure generalization ability. Then, the PSO algorithm is used to
optimize the penalty parameters, kernel function parameters and bias parameters of the SVM, which avoids
the blindness of artificial parameter choosing and improves the accuracy of the model. Experimental results
show that gyro output accuracy is higher after PSO-adjusted SVM compensation. Compared with the least
squares method and the BP neural network method ,the variance of the gyro output data is reduced by 81.3%
and 57% respectively, and the maximum error is reduced by 54.7% and 48.5% respectively.
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