Afe Tl K F IR Ca KA FE R
JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE)

Vol. 48 No. 10
Oct. 2025

% 48 & % 10 #A
2025 % 10 A

DOI:10. 3969/j. issn. 1003-5060. 2025. 10. 004

8 T P25 2% A 0 R 2 S M T 5

F owr, gpER', FEgt, &k, ErA!
. AIBI K R 520 TRERE 3B IE 2300095 2. R B F AL T SHE B sci = 228 A8 230009)

8 Z AR OSBRI S A BT Oy, SCE R L A R TS RO B IR R LU SR E
B LA TERET G, B0, B R E RECE S I PR, BT A IR S e IR AN 2 A
PEATSR M 5 ARG T FAR Z I A T 40308 B 19 BR AR TR o R 15 1T ASE 28 S50 000 4 1 25 o S PR 960 T 3o 8 o 1 B A2 R
B BoE - 3T MATLAB Ml CarSim TS0 BLIIE . 25 SRR, SCE It 1 10 2% 18 B 25 R 40 5
TR RN T DR TERE [0 BRER IR ZEAE 0. 1 m Z P U ) BN BE7E 0. 2 LA, 4L T H 8 B B R % 4
PERIEFHEE .

KRR A S g 4l s b B BEE R A FER s a1

th[E 435 . U463, 6; TP273 XEIRER A XEHE:1003-5060(2025)10-1317-08

Research on lane-changing game strategy considering road adhesion coefficient

WU Di"?, SUN Guozhao!'s, LI Weihan!"?, ZHAO Fei', FAN Shaojie!
(1. School of Automobile and Traffic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui Key Laboratory of
Digital Design and Manufacturing, Hefei 230009, China)

Abstract: A lane-changing game strategy considering road adhesion coefficient is proposed for high-speed lane
changing of autonomous vehicles, aiming to improve the safety and comfort of vehicle lane changing. Firstly,
a lane-changing game model is established considering road adhesion coefficient, and a vehicle lane-changing
game strategy is designed and solved using Nash equilibrium. Secondly, a fifth-degree polynomial is used for
path planning during lane changing, and a model predictive controller is designed to achieve path tracking con-
trol during lane changing. Finally, joint simulations are conducted based on MATILAB and CarSim, and the
results show that the proposed lane-changing game strategy considering road adhesion coefficient ensures a lat-
eral tracking error within 0. 1 m and a lateral acceleration within 0. 2g. This effectively enhances the safety
and comfort of autonomous vehicles.

Key words: autonomous driving; lane changing; road adhesion coefficient; game theory; Nash equilibrium
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