3T A4 TSR 2554 (SRR 1O Vol. 37 No. 4
2024 8 H Journal of Liaocheng University(Nat. Sci. Ed. ) Aug. 2024

LGS 1672-6634(2024)04-0014-09 DOI 10. 19728/j. issn1672-6634. 2023110008

KT A DTSR AEERE T 00 4= 5 5% 1] B it

AT, BT, RifE, TEm

CIIZRR A B be IR B H 250100)

W B R A WA RAR IS SRR R w9 A AR &) A A 0 B R A SR SR AR MR, IR — AN R AR RIE IR S 09
IR SV 5 R R B AR SRR £ Ao RAE B, ok TSR ERIR £ Aok it A B R R AR )
%, AR ZAAafmANER R G ER T %, 5F 44 Lyapunov-Krasovskii i2 & 7 ik, £ 2| R AF B BIR # 69
H, WA R, #—F 3 AAEANEALH RS R L3 40383 Aok, e B A3 R 09 H L, e 3547 5F
FLIFEH B3 F e B3 F W F &, B AL REIE, TR BN g RLKAEER F xdE A
JG 4 5 ) A2 43 Z 4 6 AR A AR AR AR iR AR 45 R LR RAR IR T RIE M2 B 47, m 2 e A T TR &
8 1) T ik Tk TR IR IR RIAL S 5 PT 3R 45 0) r ik A8 vh T 22 g o Yo As) 3 2B AR, 95 V0 e SR BZ IR £
Felin  wib Gy A IR R R AR R SR )

gy RS TP271 o
kbR ER A T RFHE (SR %) bR (OSID) msad

Vehicle Steering Tracking Based on Sampled-Data
Active Disturbance Rejection Control

LIU Yahui,GAO Zifan,ZHU Shugian, WANG Tingrui

(School of Mathematics, Shandong University, Shandong Jinan 250100, China)

Abstract The model reference tracking control problem of four-wheel-steering vehicle was investigated by
using sampled-data active disturbance rejection control (ADRC). A sampled-data-driven extended state
observer was designed to estimate both tracking error and crosswind disturbance, and a sampled-data AD-
RC was constructed using the estimated tracking error and estimated disturbance. Using the augmented
system and input delay system modeling methods plus the Lyapunov-Krasovskii functional method, a sam-
pled-period-dependentH , performance analysis result was derived. Further, an optimal control design al-
gorithm resorting to the cone complementarity linearization technology was provided to obtain the minimal
H ,performance index and realize the co-design of controller gain and observer gain. Simulation results
verified that the proposed sampled-data ADRC method can force the vehicle sideslip angle and yaw rate to
track the desired targets through front and rear wheel steering in a sampled-data environment, while the

classical control method based on disturbance observer can not complete the tracking control task; and the
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proposed control method can reduce the tracking error by 95% compared with the classical proportional
control method.

Key words four wheel steering; active disturbance rejection control; sampled-data control; robust control
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Table 1 Parameters of the vehicle model

Vehicle parameters Symbols/units Value
vehicle mass M/kg 1 500
moment of inertia in yaw I./(kg+m®) 6 000
Longitudinal distance from front axle to center of mass a/m 1.1
Longitudinal distance from rear axle to center of mass b/m 1.4
front wheel turning stiffness ¢;/(N erad D) 64 000
rear wheel turning stiffness ¢, /(N erad ™) 52 000
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Fig. 3 Comparison of simulation results between the control methods in this paper and [5]:

(a) Comparison of slip angles 3(z) ; (b) Comparison of yaw rates r(z)
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