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Abstract
An adaptive terminal sliding mode control scheme is presented for MleairoMechanical Systems (MEMS)

vibrational gyroscope system in this paper. In this approach the dynamics of the vibrational gyroscope system is
eliminated by using inverse dynamiethod 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 thereesce 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 stabilitypRasesimulations 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 hadesired performance.

Keywords: MEMS Vibrational Gyroscope, Terminal Sliding Mode Control, Uncertainty, Adaptive Estimator,
Adaptive Terminal Sliding Mode Control, Chattering
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1- Microelectromechanical systems
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5- Fuzzy Sliding Mode Control

6- Adaptive Fuzzy Sliding Mode Control 1- Sliding Mode Control
7- Chattering 2- Variable Structure Control
8- Adaptive Law 3- Uncertainty

9- Fuzzy Rule Base 4- Disturbances
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4- Terminal Sliding Mode Control
5- Drive Mode 1- Estimate

6- Sense Mode 2- Un-Structure Uncertainties
7- Proof Mass 3- Regression Equations
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