BHSRE

Control and Decision

ZYVIADU T ETE BWE R GRS TR R 5]
T, PIERAE, AR

51 HASC:
B, AR XL Z U ABLE R 2 TE BB R S RTR A R R R, #0615 0e0K, 2024, 39(1): 17-25.

TEZRIR]IE View online: https://doi.org/10.13195/j kzyjc.2022.2023

BT BRSO HAB S EE

Articles you may be interested in

23 (BB N OUEF ST T2 PR ) S SR A S 5o 28 ) 246 SR SR P42
Collision avoidance and compliance control based on event sampling output feedback neural network for space robot dual arm capture

satellite operation

P 53R, 2021, 36(9): 2113-2122  https://doi.org/10.13195/j.kzyjc.2019.1754

SEA BB RT 4 TRIB A B IR i 7 a8 A A o
Cooperative adaptive cruise control of connected vehicles under communication interruption

PR 53 2021, 36(4): 933-939  https://doi.org/10.13195/).kzyjc.2019.0837
T H BT B PR 24 IR 1 3 A4

Cooperative adaptive cruise control of connected vehicles under communication interruption

Pl 53, 2021, 36(4): 933-939  https://doi.org/10.13195/j.kzyjc.2019.0837
R E TSP SNBSS E5 SEEiIR 4= § i a e A S Bk il

Prescribed performance adaptive control of flexible—joint manipulators with output constraints

PR S5 2021, 36(2): 387-394  hitps://doi.org/10.13195/j.kzyjc.2019.0974
A I PN T Z AR AR 73 A 22 U R

Group attitude coordinated control of multi—spacecraft with directed switching topologies

Pl 5Pk, 2021, 36(10): 2389-2398  hitps://doi.org/10.13195/j.kzyjc.2020.0311


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2022.2023
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1754
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0837
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0837
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0974
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0311

39% 51 W % 5 2 K Vol.39 No.1
20244 1H Control  and  Decision Jan. 2024

SUIANFEI TETEEIERRIVRE & F RIS

E g2 FRRAL2 i 12
(1. KRR A3t ¥Bt, K 4000305 2. HRAS (5 RYHE
AL E RS T R EE A E SRR, K 400030)

O ARG NE L (HVs) N T REWS PR AT BB H AR 42, %8 2 n) H bR 428 g AT o il i, X — i AR e 4t
NAEFRYIANLE. SR, 2L 12 2 3 m B A5 2538 o A% SNSRI B 30 7 (CAVs) 2 NIR& F R R e
P M—ANZEE EHEZMER NS EA N ER R VAR B A EE ERIRA ZERE I 2XR G E R FR e It
SRR, BEXFIX — [ B, B SE 0 2R3l ) A A A R A7 20 i, DA IR ZE AT Bk (P AR It MR & R AR E M. AR,
N T DR 22 A G0 N2 2R 2E R ) 2R R DN BN  ZE B I R R 1, M BB R 45 (CPS) AL AR R, IF
FE T — UM L RAE AF P05 1, B — P S R A I S R S R T S TRV B 2R R O TR ) 5 2 RIRE, R
Lyapunov-Krasovskiis B8 1F — 35 73 #7 B 4 il 7 vk 2 0Fe e 44, &g, st L se e g5 LR i T Bri i
7 VR (R A S AT T AT
XA RA0E: FEWHERS: WEEER: AN PrEEs); 2 RIS
HhESES: TP273 SCERIRESRD: A
DOI: 10.13195/j kzyjc.2022.2023
SR S, PMEAE, B 2 UIANLE T 2:T15 B EL R S TR A E R U R 6] [J]. #2850 5 Pk, 2024, 39(1):
17-25.

CPS-based mixed vehicle group cooperative control with multiple cut-in
maneuvers

HUANG Shuai*?, SUN Di-hua*%', ZHAO Min'2

(1. School of Automation, Chongqing University, Chongqing 400030, China; 2. Key Laboratory of Dependable Service
Computing in Cyber Physical Society of Ministry of Education, Chongqing University, Chongqing 400030, China)

Abstract: In order to quickly drive to the target lane, traditional human-driving vehicles (HVs) often forcibly change
to the target lane, which is deemed as traditional human-driving vehicles cut-in maneuvers. However, this process will
affect the stability of a mixed vehicle group composed of traditional human-driving vehicles and connected automated
vehicles (CAVs) in the target lane. When a vehicle group consisting of multiple traditional human-driving in a lane cut-ins
to the mixed vehicle group in the target lane, it will have greater impact on the stability of the mixed vehicle group. In
response to this concern, the paper first characterizes the vehicle dynamics model to describe the smoothness of vehicle
driving and the stability of the mixed vehicle group. Then, to guarantee the stability of a vehicle group composed of
multiple traditional human-driving vehicles cut-ins to a mixed vehicle group, this paper proposeds a mixed vehicle group
cooperative control method via considering communication delay and reaction delay based on consensus constraints
and communication topologies from the perspective of cyber-physical systems (CPS). Simultaneously, the Lyapunov-
Krasovskiis theory is used to further analyze the stability conditions of the proposed control method. Finally, the results
from the simulation experiments show the effectiveness and feasibility of the proposed control method.

Keywords: mixed traffic; cyber-physical system; mixed vehicle group; cut-in maneuvers; cooperative control; Lyapunov

theory
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