AR O Bt FIk

ACTA AUTOMATICA SINICA

ETHBEERIRE NSRRI AR i e

FhE FRA VK EAF

Lateral Stability Control of Six-wheeled Skid-steering Robot Based on Hierarchical Control Strategy
YU Li-Shuai, SU Xiao—Jie, SUN Shao—Xin, JIAO Chun-Ting

TELR %152 View online: https://doi.org/10.16383/j.aas.c220326

T ARG A SCEE

ARSI Buck I e g AR ] 2R ST Y2 0 0
Influence of Unmodeled Dynamics on Sliding Mode Controlled Buck Converter
A 3k2A41. 2020, 46(11): 2472-2478  hitps://doi.org/10.16383/j.aas.c180535

HE T NDOB VL HC/AR VT BN E P R G B

SMC for Systems With Matched and Mismatched Uncertainties and Disturbances Based on NDOB
A Eh L2 F9R. 2017, 43(7): 1257-1264  htips://doi.org/10.16383/j.aas.2017.e160014

o A B A 2 SRR SR 1) A R B T SR

Distributed Sliding Mode Control Strategy for High—speed EMU Strong Coupling Model

H sl k244, 2020, 46(3): 495-508  https://doi.org/10.16383/j.aas.190216

— BT IR AR TO N G B AR B R 1) P 7k
Path Tracking Lateral Control of Self—driving Vehicles Based on the Optimal State Point

H Zh L2447 2019, 45(10): 1883-1892  hitps://doi.org/10.16383/j.aas.c170531
SEF AR LINER 1) CHL A R A R GE M B i 15

Sliding Mode Control Design of Aircraft Electric Brake System Based on Nonlinear Disturbance Observer
H sl k244, 2021, 47(11): 2557-2569  https://doi.org/10.16383/j.aas.¢201041

BT IO 1 3 AR 0 N2 B R G R e 4 ik
Model—free Adaptive Control Based Lateral Control of Self—driving Car
H Zh L2447, 2017, 43(11): 1931-1940  hitps://doi.org/10.16383/j.aas.2017.¢160633


http://www.aas.net.cn/article/doi/10.16383/j.aas.c220326
http://www.aas.net.cn/article/doi/10.16383/j.aas.c180535
http://www.aas.net.cn/article/doi/10.16383/j.aas.2017.e160014
http://www.aas.net.cn/article/doi/10.16383/j.aas.190216
http://www.aas.net.cn/article/doi/10.16383/j.aas.c170531
http://www.aas.net.cn/article/doi/10.16383/j.aas.c201041
http://www.aas.net.cn/article/doi/10.16383/j.aas.2017.c160633

¥F49B E T H 3 # % Vol. 49, No. 7
2023 £ 7 H ACTA AUTOMATICA SINICA July, 2023

BT BIEHIREE Y75 B R L 88 A48 [0S 2 12

Ths' HuA AOR EEF

W OE ONREAMLENEE R R, XM L ST E ) SR A Gt A3 A ) T AR M CRAIE AL A8 N IR 1 AR
k. AR R — [, O RSk T 00 2 P ) SR (K 7S R T A LB AR i R e A R B T B e i Mr B R 2 R OL, ST N R
L& NSl J 2 R Lok, Bh 3 T 20 J2 P SRmE 1R 3 g 2 g2l &, Hhvp L J2 0 5 T bl e ) 0 42 o) 2, Sl
VR R A L BB s R R R T I AR K e 0 MO PR, 2 ) 2 W] DLORIEN LS AAT BB R AR B 1. B, AE
ANE O R BEAT 05 EL SR 06, IR SLI8F G REAT Sepil . S5 R AR W B P 8% T LA R s bL A N R R AR E T
KA P RIEHIRN, B AR E N, TR, TR, AR

SIA T3, R, IVDIR, SRS, 2T R HI SRS NI B La AR A R e EIE . B 3Rk, 2023, 49(7):
1421-1432

DOI 10.16383/j.aas.c220326

Lateral Stability Control of Six-wheeled Skid-steering Robot
Based on Hierarchical Control Strategy

YU Li-Shuai' SU Xiao-Jie! SUN Shao-Xin' JIAO Chun-Ting'

Abstract The six-wheeled outdoor robots are usually bulky and their dynamic models are difficult to obtain.
Therefore it is difficult to guarantee the lateral stability of the robots by using traditional speed control methods.
To solve this problem, this paper investigates the lateral stability control of a class of six-wheeled skid-steering ro-
bots based on a hierarchical control strategy. Firstly the dynamic model of the robots is established through thor-
ough force analysis. Then a hierarchical control strategy is proposed in which a sliding mode controller based on the
improved reaching law is designed for the upper layer to make the yaw speed track the desired rate. The torque dis-
tributor is designed for the second layer based on the optimal adhesion ratio to ensure the lateral stability of the ro-
bots. Finally, simulations are carried out under different conditions, and a test platform is built for experimental
test. The results show that the hierarchical control strategy can effectively improve the lateral stability of the ro-
bots.
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