= HERES KA

5531 &9 4 ) Vol. 31 No. 4
2014 %4 H Control Theory & Applications Apr. 2014
DOI: 10.7641/CTA.2014.30848
Y Y 1S54 v > A A S =y
= HhPgpL e 2R Ge B MR A B 38 YT AME 5 vk
O OB G, BRK, FERA
(/R TR BB SR, BRIT WK 150001)
WHE: =ML & St (micro-electro-mechanical systems, MEMS)BE B8 {3CZE il ig F1 W H i FE h & 2 B R S S H0A

i 52 F A T 1 5 ), B AIMEMS B RS0 1100 A8 W00 RS . AR SCHR H — P 3 33 0 By 1 1 7 A 42 o) S s et
MEMS FE BB T S HUANR s AN -T2, [0 I SB[ B0e BRI, AT B8 s A UL 52 . A LU AL SR 5 1 7 vk, 1%
SR A FH AT A S A T AR AT 12 8)), oIS S M B sl 2% S5, 18] R A 000 8 78 48 SERd T R G R
ST, KK B TR I 1) B 38 25, A8 0 b AR AU A T 4% . 5% J5 R0 ] Lyapunov B 356V B T 22 45 A ik R
ATV WSt 07 E g BRI T %S A k.

KR = HIMEMSFERR 1L T Bl TP s, S RS, B4R

FE SRS TP273 SRR ERIDED: A

Adaptive perturbation compensation for
micro-electro-mechanical systems tri-axial gyroscope
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Abstract: A sliding-mode control strategy based on adaptive perturbation estimation is proposed for compensating
parametric uncertainties and external disturbance that will deteriorate the detection precision of micro-electro-mechanical
system (MEMS) gyroscope and the precision of trajectory tracking of MEMS tri-axial gyroscope. Compared with the
conventional sliding-mode controller, the proposed strategy can improve the dynamic characteristics of approach movement
by adopting the appropriate approaching law. Meanwhile, a perturbation observer is employed to estimate the system total
unknown perturbation in an on-line and real-time fashion. The switching gain of the sliding-mode control strategy can be
set to a small value so that the chattering on the sliding-mode surface can be reduced. Finally, the asymptotic stability
of the system and the convergence of the perturbation estimation are analyzed and proved by Lyapunov’s direct method.
Simulation results show the validity and effectiveness of the proposed strategy.
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Fig. 1 Schematic diagram of Coriolis effect
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Fig. 5 Perturbation estimations of tri-axial MEMS gyro
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