BHSRE

Control and Decision

I PRI B R AR R F | T ik SR
R, PRI, RV, BRETT, BREE, KT

FIHIARSL:

2R R L 5 AR A B T B 4, 5 75 5. A SRR R OIR 3l 2R B AR R P ik i ). R S Uk, 2023, 38(8): 2283—
2300.

TEZR R View online: https://doi.org/10.13195/j.kzyjc.2023.0388

TRAT RIS HAN SO

Articles you may be interested in

BRI S 255 REIR RGBT AL kI 4k
Review of research of data—driven methods on operational optimization of integrated energy systems

P 5P, 2021, 36(2): 283-294  https://doi.org/10.13195/j.kzyjc.2020.0725
BT Res s o 2O SHLBRE R i

Anti—swing control method of bridge crane based on energy analysis

PR 55 2021, 36(12): 3091-3096  https://doi.org/10.13195/j.kzyjc.2020.0694
BT BRI S AR LM M 28 R 50 F 3 kA7 T 45l

Data driven adaptive learning control of nonlinear network system

PEl 5P, 2021, 36(6): 1523-1528  htips:/doi.org/10.13195/j.kzyjc.2019.1182
SR EE A B0 ORI 2588 R AR A2 il 4 i 5k

Multi—agent pinning control algorithm based on betweenness centrality with influence degree

PR S5 2021, 36(6): 1442-1448  hitps://doi.org/10.13195/j.kzyjc.2019.1106
ST AL B -1 AcrobotZi M F P & HEFH &

Robust stabilization of planar Acrobot using linear active disturbance rejection control with immune optimization

Pl 5 P 2020, 35(12): 3053-3058  hitps://doi.org/10.13195/j kzyjc.2019.0289


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2023.0388
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0725
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0694
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1182
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1106
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0289

95 38% 48 ] = H#H 5 xR Vol.38 No.8
20234 8 H Control  and  Decision Aug. 2023

TR SR IR IR R R G E AR AR T AR

F B RER, REAVE, R, REFS, KA FY

(1L ARAERS: R TR b U E 5 A5, YRR 1108195 2. 2l Tlkk:
MFHERRAR, MEL 3378570 3. ATCRY ER LA AREHAR R,
£16% Y0105 4. RALEBIKS EEbELRSERE, & Sk 132012)

#OE: s RIS RS — BT N AR T AR R PSR IR S 2R G (08 B S DR B 3 L R A
FAPEAR IR 5 LA A BN 2 BT R3S AN ST R 9 5. 55T ok, B S5 B PR AR UK ) R B A% 0 R I
L, B OR AN 2R 40 (1) R 5 4 1) O v AT A T [ 5 R B v ok, IR A F s MR DR Bl R R I S5 04 5 IR B I AR, XA
B P A DR B0 S B EAT VRGN 28 SRS, BT A B I AR DR Bl 3R 4 P R IO HE ) 2 2 AR 2R M AR 1, AN FEE S s ) R A
J7 TR TFERIR, VELH 73 T A IR A7 5 4 i SR I A0 5 5 JRI R 33, IR 10 A R B ek A e AT 458 o) T A2 AE 1) 1)
1K AR I 7S 1.

RN /ARSI RS JTHAR G, AR A, RERRME R P R TR
FESHS: TP273 XEkPRSEE: A

DOI: 10.13195/j.kzyjc.2023.0388

SIFAREE: 24 BRIE R, AR, 5. A r SR DR B JR G0 A R bl 5 vA SRR (0], #1) 5 H 3R, 2023, 38(8): 2283-
2300.

A review of modeling and control methods for dielectric elastomer actuator
systems

LI Zhi*, CHEN Guo-giang®, XU Hong-zhi*, CHEN Xin-kai®>, SHAN Jin-jun®, ZHANG Xiu-yu*!

(1. State Key Laboratory of Synthetical Automation for Process Industries, Northeastern University, Shenyang 110819,
China; 2. Department of Electronic and Information Systems, Shibaura Institute of Technology, Saitama 3378570,
Japan; 3. Department of Earth and Space Science and Engineering, York University, Toronto Y010, Canada; 4. School

of Automation Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: A dielectric elastomer actuated system is a novel flexible actuator based on the deformation property of
dielectric material to actuate mechanical systems, and the use of a dielectric elastomer to actuate and control robots has
become a current research hotspot in the field of soft robotics. Therefore, the core key issues of a dielectric elastomer
drive system, namely, the modeling and control methods of the dielectric elastomer actuated system, are reviewed and
presented in a comprehensive manner. Firstly, the structure and the actuating process of dielectric elastomer actuated
systems are described, and the actuation principle of dielectric elastomer drive is explained in detail. Then, the complex
nonlinear characteristics of dielectric elastomer actuated systems are reviewed in the aspects of modeling and control,
with detailed analysis of the advantages and limitations of different modeling methods and control strategies. Finally, the
issues in modeling and control of dielectric elastomers and future research progress are discussed.

Keywords: dielectric elastomer actuated system; force-electricity coupling model; hysteresis nonlinearity modeling;

open-loop inverse compensation control; closed-loop feedback control
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