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Abstract

Abstract: The accuracy of acceleration prediction can be effectively improved by the driver's memory in
car-following behavior. A new car-following model based on the General Motors (GM) and the gate control
unit (GRU) is proposed. The car-following data between small vehicles with similar driving behavior are
obtained by data preprocessing. The established model is calibrated by the car-following data, and the
optimal parameters and structure of the model are determined. According to car-following
characteristics, the effectiveness of model is verified by simulation. It is confirmed that the model has
high robustness and improved simulation accuracy comparing with the traditional models.

Keywords
car-following, GM, GRU, SVR, actual road data

Authors
Fei Rong, Liu Fang, Xie Guo, Hei Xinhong, Shasha Li, and Hu Bo

Recommended Citation
Fei Rong, Liu Fang, Xie Guo, Hei Xinhong, Li Shasha, Hu Bo. GRU-Based Car-Following Behavior Simulation
Model[J]. Journal of System Simulation, 2020, 32(10): 1862-1873.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol32/iss10/3


https://dc-china-simulation.researchcommons.org/journal/vol32/iss10/3
https://dc-china-simulation.researchcommons.org/journal/vol32/iss10/3

Rong et al.: GRU-Based Car-Following Behavior Simulation Model

532 5 10 ) RGMIE¥RO Vol. 32 No. 10
2020 4 10 A Journal of System Simulation Oct., 2020

FT I THE1530 o) R ER S AT 0 EAR R

R AF MBS, ZHx, E2HT ugl
(1. PO T RS IFENLSBE, BRPE 109 710048; 2. PHIb TR HBMESBE, BIE PE% 710129;
3. Wz TR EBMbERE, BEPE P2 710048; 4. AL ERMREBREARAT, dLE 100193)

B B3 eI feH AR 5 F 45 SR EEAT A F 6 Anik T TR LA 5, 254> General Motors (GM)
SRIART 5 '] 12 152 E T P 24 7 5 B 59 F 3SR IART . 28 1T B AETAL FE TR AL R 7739 89 )N 2
£ ] EIFRIFCHE, IR, MK 95 F T 69 R RSB S 244, ARYEF 4R s Ml i 45 A s
PET AR B, HAAZNEG. ZHFOER AT, HALRIEY, 4467 L-BFGS #At#)
GRU % 43R BARR LAE BAT -5 5 55 R G5 18] B O AR AR 09 - 4m R IeARAY, /R 3| L5007 A

My ARG
KB £45kI; GM; GRU; SVR; A 5ill B35
RS U9l SRR D A VLGS 1004-731X (2020) 10-1862-12

DOI: 10.16182/5.issn11004731x.joss.20-FZ0438

GRU-Based Car-Following Behavior Simulation Model
Fei Rongl, Liu Fangz, Xie Gu03, Hei Xinhongl, Li Shashal, Hu Bo*

(1. School of Computer Science, Xi’an University of Technology, Xi’an 710048, China; 2. School of Computer Science, Northwestern Polytechnical
University, Xi’an 710129, China; 3. College of Automation Information and Engineering, Xi’an University of Technology, Xi’an 710048, China;
4. Beijing Huadian Youkong Technology Co., Ltd., Beijing 100193, China)

Abstract: The accuracy of acceleration prediction can be effectively improved by the driver's memory in
car-following behavior. A new car-following model based on the General Motors (GM) and the gate
control unit (GRU) is proposed. The car-following data between small vehicles with similar driving
behavior are obtained by data preprocessing. The established model is calibrated by the car-following
data, and the optimal parameters and structure of the model are determined. According to car-following
characteristics, the effectiveness of model is verified by simulation. It is confirmed that the model has
high robustness and improved simulation accuracy comparing with the traditional models.
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Tab.4 CG and L-BFGS reconstruction error table
CG L-BFGS
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Tab. 5 Structures of model
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Fig. 9 Simulation of true data
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