(1R R DR =
JOURNAL OF MECHANICAL ENGINEERING

ET oSt F N E e E WIS R IRERTHI 77 A5~

KEEL FARMD HEL? FHH! 24K EHL?
(1. bR BT RN S 2 8m~2bt  Jbst  100081;
2. I EILTT R TR IS s2Ie % JEEl 100072)

T BRGNS R R PR AT e AT HAE TR R S %00 IR BRI SR RS, BLA B
PRERERE TR EE BN IR ST IR RE ME R AR A B0, e FF AR BR BRI RE v () R AR U ARUE 1, A7 FE AR IR 00T BR AR BR R
PEREBACI (Rl R, X DAE DR, 45 At ) LA R RAE AR 4 R Se s S Rase s, M03& 1M I 2 B0 S5 AT AR AR 1] (R AR
S 2 G A5 R R I i sURALE ﬁﬁﬂ%ﬁ%ﬁﬁuﬁ%%@@%ﬁ%%%%# P 2 TSR g L A IR RE A
HARIRERETE . 2T REARAEIAT G X P f2 05 IAHAT T 900k, SRR, P iRAe RpeAT JRRE R AT IR N, B> 1 40
FEmHE . ARME 2 AF T T s A N SR B R sl ﬁ%ﬂi%%ﬁﬁ%ﬁﬁﬁﬂﬁ%ut,Hﬁ%&*ﬁﬁ%*
KigiE: BARUEE; RUEITEAN, RUEHEL: BRIRERES]; R

hE 5SS U461.1

Dynamic Region of Stability Integrated Path-tracking Control for
Intelligent Vehicles

ZHANG Yu! WANG Chengye! DU Ful? DONG Mingming* QIN Yechen® MAO Ming*?
(1. School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081;
2. Chinese Scholartree Ridge Laboratory, China North Vehicle Research Institute, Beijing 100072)

Abstract: Intelligent vehicle path tracking control is crucial for ensuring driving safety and stability. Variable speed and road
conditions affect the vehicle’s states, and current path tracking methods, which trigger braking based on conservative stability
conditions, aim to maintain lateral stability during path tracking. However, these methods tend to degrade path tracking performance
under extreme conditions. To address this issue, an elliptical geometric model was applied to represent the dynamic stability region of
the vehicle system, and a mapping model between elliptical parameters and driving conditions was established, which allowed for an
explicit representation of the dynamic stability region of the vehicle system. Using affine transformations, the constraints for the
optimization problem were designed, resulting in a dynamic region of stability integrated path-tracking control method. Verification
on a hardware-in-the-loop platform showed that the proposed method reduces vehicle states’ fluctuations caused by braking
interventions under high-speed, low-friction conditions, while improving path tracking accuracy by more than 25.5%, and meeting
real-time requirements.
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