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Application of active disturbance rejection control to
micro-electro-mechanism system transducers

DONG Li-lif
(Cleveland State University, Cleveland, OH 44115, USA)

Abstract: Active disturbance rejection control (ADRC) is an emerging robust control technology. It improves the
performance of micro-electro-mechanism system (MEMS) sensors and actuators and increases their measurement and
displacement accuracies through effectively compensating the imperfections in micro-fabrications and environmental vari-
ations. The applications of an ADRC to MEMS gyroscopes and electrostatic actuators are introduced in this paper. The
ADRC facilitates accurate sensing of both constant and time-varying rotation rates for MEMS gyroscopes. In addition,
an alternative ADRC is initially applied to an electro-static actuator. The alternative ADRC is constructed based on par-
tially known model information. It drives and stabilizes the displacement output of an electrostatic actuator to 99% of
full capacitor gap despite of the presence of disturbance. The alternative ADRC also has better noise rejection capability
than traditional ADRC. Simulation and experimental results demonstrate the robustness, effectiveness and feasibility of the
ADRC in MEMS area.
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linear active disturbance rejection controller)
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3 ADRCTE T B 2 4% |k i) 3 H (Application
of ADRC to MEMS gyroscopes)
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ing and control of MEMS gyroscopes)
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Fig. 1 Mechanical diagram of a MEMS gyroscope
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Fig. 2 Photo of a vibrational beam gyroscope
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4 ADRCTE AT 2% L i 3 H (Application
of ADRC to electrostatic actuators)
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and control of electro-static actuators)
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4.2 FARIEEBIADRC(Alternative ADRC)
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Fig. 13 Block diagram of closed-loop ADRC control system
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Table 1 Stability margins of traditional and
alternative ADRC control systems
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4.4 PiE45% (Simulation results)
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FEEINT—19, BT o IR R RS i o 7t
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LR 4 Bh ADRC 1) bt M fig ) E AL T %1
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AT AR i A B AR FR 190 %. ST, SR ATAR
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2 7 % B ) PR 2 ) BE AR 1999 % (W1 B 19T 7).
B RIS AT 25 B2 PR R A M (R 38 0 B 2R L ), B
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5 45i&(Conclusions)
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