THEPLIN A 5 . 2023, 31(2) =
e 122 - Computer Measurement & Control *fli %'J ?ﬁ 7K |

XEHS:1671 —4598(2023)02 - 0122 - 07 DOI:10. 16526/j. cnki. 11—4762/tp. 2023. 02. 019 hE S %S TP237 EkARIRAD A

E—Z%3@ {5 (V2V, vehicle to vehicle) . Z— 3Ll % i 38 (5 . et 60 o A
(val, Vehlcle to infrastructure) 7 R HEAT(E BACH ., JEW HEREEAERENIE" . BERNES TR R

IR UM S A ST AL e, CRVEMUERRIRNE, WERGIRRAARE T W

BEEFHNIIER RENREESN

> B, R % —&&2%
(K Jo T SR TR 5% T10060)

WE: RS R TR T S A RS e BRI FE . H R fE 1.41_7&43111‘ TEANT S G s DA, X E A N AE A
IR G, TF RN ARTEE MM BASI R E ME 0 AT 05T s G T AR AT 40 . K% v 4 7 50 BA 97 DA B0 42 o) 28 558 I 4 4 00 D 4
TR RLE T RS0 MR ICH AR 1 P SRR M 20 B i A X B s B (Htt%ML HRT B3 SR % T 2RI BA B 1 R GE R AiE
T RREIG AR . AT S T AR A S R ARG T E AR RGN AR E SR AR RIS O T PRAE TR WIS T R
PRI AN Y 30 9 AT 2 0 ) R 2 A 0 eR R, R T R G BB R MR A LA S I I A A S B AR S R R
il i ECRE 7T SRR E k2 AT 5 TR A R

KB FWIAS: WAFE; NETRE s BASIRRE s HIERE; WELN

Stability Analysis of Autonomous Vehicle Platoon Control System

ZHU Xu, WEI Jing, YUE Zhongliang
(School of Electronic and Control Engineering, Chang’an University, Xi’an 710064, China)

Abstract: Vehicle platoon controls can increase traffic capacity and safety and reduce fuel consumption, but time delay is inevita-
ble in the process of vehicle communication. Therefore, aimed at the system of communication delay vehicle platoon. the internal sta-
bility and platoon stability are studied. Firstly, the closed-loop control system of high-dimensional vehicle platoon is divided into sev-
eral equivalent low-dimensional subsystems by the matrix similarity transformation, which greatly reduces the analytical difficulty and
computational complexity of internal stability analysis. On this basis, the direct method is used to solve the critical virtual root of the
vehicle platoon subsystems. so the accurate delay boundary is deduced accordingly, and the sufficient and necessary condition for the
internal stability of the system is obtained. Then, in order to ensure the disturbance is not amplified in the process of propagation a-
long the vehicle platoon, the platoon stability condition of the vehicle platoon system is given by analyzing the error transfer function
along the vehicles, and the guiding principle of delay and controller parameter are given. Finally, the effectiveness of the proposed
stability analysis method is verified by the simulation.
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