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Sliding Mode Control Using an Adaptive Inertial Gain Dynamics for Hybrid
Mechanism with Uncertain Dynamics Based on Time—Delay Estimation

JIANG Yi-zuan, GAO Guo—qin, FANG Zhi-ming
(School of Electrical and Information Engineering , Jiangsu University, Zhenjiang 212013, China)

Abstract: For a hybrid mechanism for automobile electro—coating conveying considering performance, sliding mode control using an adaptive
inertial gain dynamics based on time—delay estimation (TDE) is presented to improve the control accuracy of this system with uncertain dynam-
ics in model parameters variation and external vibration abruptly. First, the dynamic model of hybrid mechanism with time-delay estimation
has been obtained online thanks to a time—delay estimation (TDE) technique; Next, to overcome problems caused by uncertain problems,
anon—singular fast terminal sliding mode control is introduced for forming the dynamical control algorithm based on TDE. Meanwhile, propose
an new inertial gain adaptation together with the sliding variable and its derivative to realizing dynamic gain adjustment. The resulting adaptive
inertial gian dynamics is combined with he dynamical control algorithm, which enables reduce negative effects of the hybrid mechanism, im-
prove robust and convergence speed of the system.Then a Lyapunov theory is selected for analysis to prove the UUB of this system. Trough sim-
ulation with MATLAB and experiment using the prototype of hybrid mechanism for electro—coating conveyor, shows that the proposed method
is effective.
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Fig.1 Hybrid mechanism for automobile electrocoating conveying
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Fig.2 Schematic diagram of controller
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Fig.3 Tracking error curve of joint trajectory under case 1
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Fig. 6 A novel hybrid mechanism for automobile electro—coating con-
veying system

RERKRERZERRRIAEN RS

TG IR BEAUARE AL, 300 5 ARk KR Y e F R &
gtz B AR U, o BiEA T8 s i S5 . FEAL
T 7 55 B G I B A R 2 1 S 8 il £k A L 7
7N FERLTH R OG5 G O 1 B R IR BR iR 25 5 Z P s Kl
SECRF R] 0 2 50 45 SR A 3 iR o
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