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Design of a Conntroller for Using MEMS Vibrational Gyroscope System
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Abstract

An adaptive terminal sliding mode control scheme is presented for Micro-Electro-Mechanical Systems (MEMS)
vibrational gyroscope system in this paper. In this approach the dynamics of the vibrational gyroscope system is
eliminated by using inverse dynamic method to reduce the bounds of existing uncertainties. the designed terminal
sliding mode control vector is provided a global asymptotic stability for close loop system with uncertainties. In this
paper, an adaptive estimator is proposed to prevent the occurrence of a chattering problem at the control input,
which has only one law. The mathematical proof shows that the closed loop system, with proposed adaptive
terminal sliding mode controller with uncertainties has a global asymptotic stability. Four-phase simulations are
implemented on the MEMS vibrational gyroscope system to demonstrate the performance of the controller and
compare it with other similar controllers. The simulation results show that the proposed adaptive terminal sliding
mode controller has desired performance.
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1- Microelectromechanical systems
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5- Fuzzy Sliding Mode Control

6- Adaptive Fuzzy Sliding Mode Control
7- Chattering

8- Adaptive Law

9- Fuzzy Rule Base
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1- Sliding Mode Control

2- Variable Structure Control
3- Uncertainty

4- Disturbances



VAR 5l oF o)l 0l Ladlen SSlSe  _tmgh — ol aslilad

2l pelaisl Tl G853 se S8 2k
il Jlo s (B34 e J3S (2ib oge F iy
A lwosly Jolre B i j0 09dse )
Sl L lie £ isu 0 008 o ole eoliny
oS S o Sdes > ez o plagileand

@V ey oS B eeon 9 ki
Syl plais] o Sams

ol Cewg i (Saolos Yol -Y
(S0 g il o

Py Seelns S¥olee w@lia I 25w cnl o
AU o ead sals las Zjemme (SGilSeg 2SNy S
ey SRSl iogSug sl S eebiee Olo
sy ) JSS Gllae ol Q7 (25 sla;
2z olesd Blee prr o Glh (Sl xSl S
Sy obml gl (Seslialy 2SN g 5 Sos G 28
ol 2 Lt s 5 CuaBgn (a9 Sy

y
k d,,
i F » k.,
m

N —

171
d

Proof Mass

k.
1]
L
d

X

o x
l ke W "'y\

Angular Velocity €2

IY¥] Z j5mme (SeilSog 2SUl5 e

5 oS anld g0 (Lol osugpy e o
Sl a4 arg Lol sl Jb s T asas
B odayss s elaly b)) slacgSing 2

v

. ¥ . .
Gy Gyl wles Gl Gl (V) LBl o
Q7 2B 1z b S Hail b s 2S5l el
‘L“’-.‘:-L.’ﬁ .0)3]‘54 997 9% ‘)ZQ ><VreI J‘t?'lﬁt'.)ﬁs ol

4- Terminal Sliding Mode Control
5- Drive Mode
6- Sense Mode
7- Proof Mass
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1- Estimate
2- Un-Structure Uncertainties
3- Regression Equations
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