538 B4 12 1] R N A R N S A Vol. 38 No. 12
2021 412 H Control Theory & Applications Dec. 2021

RIXFHRTACHITE AR B PLyiBE 4 H)

L, ZRTERY, PABTERY, XA, FNVEM!, Prigas!

(1. FFFRZE NI RESERE, Kidt 300350; 2. FyFH oK% B LRESARE, Kt 300384)

FE: 10 R YKBIRTAC (rotational/translational actuator) FI8E 5 7] 8, $2 i T — Fig AR B Jrdi izl gy i, @ik xd &
PSR 0 I AR PR T R KNSR B X RTACHI S0, 9 58 BRRTACIH R SRS H5 1, B 7 v23@ e vl SRS (1 $2 Bk £ 1
ATCIRSN /N ZEAL B A RS AL &, M R i AN R G, AT ERTACH) ) 77 248 R 54 4 v R BK
AR T HE AR A G 2R M T 5K IR A5 W0 I 28 (linear extended state observer, LESO)AI H5 4% 42 il 28, 3 % H
Lyapunov /7 V& UE BIRTACITH FHFR A e 1, S8 T RTACHEE & #5120 7 /N E MRS . 5, 18 50 05 BT
FESEZIGIGIE T FrEedsfil ki 2k, 5 28 BRIk e AriE B0y B R R A

FHER: BB S RIRSh RS e R A IR A TR

SRR MY, ZR4E0E, FhEHER, 4. RIOKBIRTACH 15 B Pist gt ). i3t 58 A, 2021, 38(12): 2085
-2093

DOI: 10.7641/CTA.2021.00622

Sliding mode active disturbance rejection control for
underactuated RTAC

TAN Pan-long!, QIN Hua-yang!, SUN Ming-wei'f, LIU Jun-jie?, SUN Qing-lin!,

CHEN Zeng-giang!
(1. College of Atrtificial Intelligence, Nankai University, Tianjin 300350, China;
2. School of Electrical and Electric Engineering, Tianjin University of Technology, Tianjin 300384, China)

Abstract: For the stabilization problem of underactuated RTAC (rotational/translational actuator), a sliding mode active
disturbance rejection control method based on disturbance compensation is proposed. The influence of unknown distur-
bance on RTAC is reduced by observing and compensating for the total disturbance. In order to overcome the underactuated
characteristic of RTAC, a virtual actuated state is designed by combining the actuated rotational angle and the unactuated
translational position of the cart. Then, the dynamic model of RTAC can be transformed into an actuated one. And conse-
quently, a linear extended state observer (LESO) and a sliding mode controller are designed to stabilize the RTAC based
on the reconstructed model. The corresponding convergence and stability analysis are backed up with rigorous Lyapunov-
based analysis. As a result, the RTAC is stabilized by the proposed control method and the oscillation of the cart is restrained
effectively. The effectiveness of the proposed method is verified by numerical simulation and hardware experiments, and it
is proved that the proposed method can achieve better performance than existing methods.
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Fig. 1 RTAC system structure diagram
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