w4 25y A
Control Theory & Applications

HEI3TEH S
2020 &£ 5 H

Vol. 37 No. 5
May 2020

i B DB 55T AR ) P BERLAA) Bl i 25 1

whore, mEE,
(L VLA AU B RREE, T HOL 212013: 2. SERICEM A UL S HSHURI SR, IR 2 44115)

TE: B P BENLR S U R4 ] ) R, AEARR & S IRl P S th 1 — Moy S AL S S LI 2% R & S5k T ) v A
7 3. PUBh LI % Or B T SODR S WU 25 ) TF S, A DU IN iR ZE K B B0 3o (P T, DA iH IS, B 51
B A, AMETROE 1 M U030 25 1030 0 2% 0, T ELW B 1 BHIR. A St e, U1 e 2 T AR BT 21
AN PR 1) 2 A H SREARAT, FLAt ) S 04 & 98 S Uik B e . P M SE IR R WY, A SE AL IR I 4% = & T A fa
A DAAE R GE BRI oV ROV R A A 8 o PR BEATLAG) Wl s il R, ELRA S8 B OO, 5 B e I .

KHIA): PHBENLI; O iR LI 2; PSSR il H7 98

SIRHEE: Wk e, w5 55, w5 0. e AL s M
37(5): 1159 — 1165

DOI: 10.7641/CTA.2019.90409

1AL A AT LA Bl O 2 . 4% ) B8 5 R, 2020,

Bandwidth parameterized disturbance observer composite sliding mode
coordination control for closed chain mechanisms

YAO Su-hua!, GAO Guo-gin'f, GAO Zhi-qiang?
(1. School of Electrical & Information Engineering, Jiangsu University, Zhenjiang Jiangsu 212013, China;
2. Department of Electrical and Computer Science, Cleveland State University, Cleveland Ohio 44115, USA)

Abstract: To solve the control problem of joint coordination for closed chain mechanisms, the bandwidth-parameterized
disturbance observer composite sliding mode control on constant rate reaching law is proposed in the coupling space. The
disturbance observer (DOB) retains the computational structure of the extended state observer (ESO) and estimates the dis-
turbance with the combinations of proportional, integral and differential of the observation error of ESO. The combinations
with the proposed DOB and sliding mode control (SMC) not only relax the boundary condition of the SMC’s switching
gain, but also eliminate the chattering of SMC. The switching gain of SMC can be calculated according to the saturation
limitation of the actuator, and the other control parameters can be tuned with bandwidth parameterization method. The
simulations and experiments illustrate that the composite control scheme can effectively solve the problem of coordinated
control to closed chain mechanism within the system limitation by clear parameter physical meanings and easy adjustments.
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Fig. 1 Structural diagram of electro-coating conveyor
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Fig. 2 Connected graphs of translational and rotational joints
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