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Abstract: With the rapid development of intelligent connected vehicles, precise localization and trajectory

planning of vehicles in complex environments have become urgent problems to be solved. Aiming at the issues
of low localization accuracy under weak or failed GPS signals and the poor adaptability of traditional trajectory
planning methods in complex road conditions, this paper proposed an error-compensated multi-factor coupled
localization and trajectory planning approach. By analyzing multi-source fusion data, this paper designed a
lateral positioning algorithm and a deflection angle confirmation algorithm, and constructed an intelligent fusion
model based on error prediction and compensation. Combined with vehicle behavior, driving mode and
perception data, a multi-factor coupled trajectory planner for vehicles in high-speed driving conditions was

designed, and an optimization strategy for overtaking trajectories was proposed. Experimental results show

—MIREMEN ZERBEEMSYITA X T7E

ZEA, T AL, BHER

INPE S B EA s e A R A A, v KR 0300325 2. KJFERHE R BPE B TR, 1WoE KJE 030024)

T OE. REE SRR P K, AR A IR A M (LRI R B ik R R ) R
X AERAE GPS 55 33 0 R U O T R AR, DA RAL GE 3l A 7 i A 2 2 B 00 3 o Pk 25 1 [ L, AR S
PR T —FRZEAMEN Z R A A SPGB ik . i 2 IR E S i ASCRIT TR e RE S
T FRAT I, SR T I TR 2E B AME AR BRml AR, 255 290 T L 23X SR AEdE , Bt T
TERTE R AT RO A R A 2 R A I IR 2%, JF R TR ERLE LIRS . LIRSS IR, X IATE GPS
BRSSO L GPS R T 3. 94 dm, U E MR 2D/ T 0. 22 m/s; 78 GPS RALITE LT,
WL R 2EAME B NRERE T, BLAL, 5 MPCHEHIRAR EL , AR SCIR T e B4 28 7 A8 T 08 2 o 7 o
IR B AR PE RN Pk, R RIS AR IR B RO 0. 4B, SRR 1] w22 98070 T 0. 93 my, A AR SR
PREFIR AR 2208/ T 0. 03 rad/so A SCHTHR A SR T 2400 =G 8 AL S HLT AL 7 M RE , S8 fig
N o BB e e e P

KR PRGNk ZREEN ; ZUREHRRG; Bk ML)

FESES: U491.8 XHERFERIRAG: A doi: 10. 62756/jnuc. issn. 1673-3193. 2024. 07. 0013

Sl AR REW, B, DTN, R R Z RS E A SHUE MR T T]. thAER AR (A
Bl2ERRD , 2025, 46(6): 693-702.

WU Hongtao, WANG Yao, MA Yupeng. A multifactor coupled localization and trajectory planning approach with
error compensation[ J]. Journal of North University of China(Natural Science Edition), 2025, 46(6): 693-702.

A Multifactor Coupled Localization and Trajectory Planning

Approach with Error Compensation

WU Hongtao', WANG Yao®, MA Yupeng'
(1. Shanxi Intelligent Transportation Research Institute Co., Ltd., Taiyuan 030032, China;

YrFs HER: 2024-07-19

EE£mA:

EEET

RHEBF & 3 H (23-TJKKI-20)

J. North Univ. China, Nat. Sci. Ed., 2025, 46 (6): 693-702.

L PG48 A TR H (202102070301019) 5 1L A JERIMTFFE 11300 5T H (202103021223464) 5 11176 22 388 4% B4R AT AT BR A W)

RVE(1988—), B, M AN, T4, 2R BRI S AL SEATSE . E-mail: wht_ustb_doc2014@163.com.



694 b R A s CASRBREROD

2025 45 6 )]

that under effective GPS conditions, the lateral positioning accuracy of this method is improved by 3. 94 dm

and the speed positioning error is reduced by 0.22 m/s compared to GPS. In the case of GPS failure, the

localization accuracy is significantly enhanced through error compensation. Furthermore, compared with the

Model Predictive Control (MPC) controller, the trajectory planner designed in this paper exhibits higher

stability and safety during lane-changing and overtaking, especially on wet roads with a coefficient of friction

of 0.4, where the maximum lateral deviation is reduced by 0. 93 meters and the maximum yaw rate tracking

deviation is decreased by 0. 03 radians per second. The proposed method effectively improves the performance

of vehicles in terms of high-precision localization and trajectory planning, providing important guarantees for

the safe driving of intelligent and connected vehicles.

Key words: connected vehicles; localization algorithm; multi-scale localization; multi-source data fusion;

trajectory planning
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Fig.7 Comparison of the tracking results of two controllers during lane change tracking with the road surface attachment coefficient of 0. 8
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