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Drivers’ Lane Choice Model Based on Mixed Fuzzy Multi-person and

Multi-objective Non-cooperative Game

WANG Xiao-Yuan® ? ZHANG Jing-Lei' LIU Zhen-Xue! YIN Chao'

Abstract Vehicle safety driving assistance system (including driving safety alerting system) is an effective means to
ensure traffic safety while accurate prediction of vehicle cluster situation is the premise of automobile safety assistant
driving system. The drivers’ lane choice process is not only the root cause of the transformation of vehicle cluster
situation, but also the basic topic of traffic flow research. Previous studies do not synthetically consider the characteristics
of individual traffic entities and the types of manipulators under the complex vehicle cluster situation, neither the influence
of vehicles conflicts under multiple lanes on lane choice is taken into account. Therefore, in this paper, considering the types
of vehicle manipulators and the characteristics of each movement entity, the model of drivers’ lane choice on basic segment
of urban expressway is built based on mixed fuzzy multi-person and multi-objective non-cooperative game. Drivers’ profits
under the different combinations of lane choice behaviors are analyzed, Nash equilibrium in the game process is confirmed,
and the drivers’ optimal lane choice strategy in a dynamic game is obtained. The results show that the model’s prediction
accuracy of lane change reaches 85.2 %.
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Fig.1 Vehicle cluster situation for target vehicle under the three-lane condition
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Table 4  Collected experiment data types
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Fig.5 Dynamic human-vehicle-environment information acquisition systems
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Table 5 Parameter calibration of lane choice model
R V1 Vo vy vs dp ds ds da
WA 32 -1.7 1.7 3.2 83 224 362 50.5

i WEA -4.8 -25 2.5 4.8 12.6 258 40.1 60.5
P —-8.7 —4.5 45 87 227 353 50.5 70.5
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Table 6  Verification results of actual driving experiment
TSR G I MEE RS HERRE
BERAS BURE

ERRV ¢ RV (%)

1 80 71 9 88.8

2 80 68 12 85.0

3 80 67 13 83.8

4 80 69 11 86.3

5 80 65 15 81.3

6 80 67 13 83.8

7 80 70 10 87.5

8 80 68 12 85.0
WIMH 80 68.125 11.875 85.16
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Table 7 Verification results of virtual driving experiment
) TR G LMESRRT I EmR
BYRHS  BIRE
HAFFUEL VRIS (%)
1 80 70 10 87.5
2 80 69 11 86.3
3 80 66 14 82.5
4 80 71 9 88.8
5 80 67 13 83.8
6 80 70 10 87.5
7 80 65 15 81.3
8 80 68 12 85.0
WIH 80 68.25 11.75 85.31
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conservative, common, and radical drivers
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Table 8 Comparative analysis of microscopic simulation
and measured values
AN AR S Y 1 2521 w2z (%)
FAHE (m/s) 10.2 10.66 4.51
SFEEEE (45/km) 19.3 18.52 4.04
SFITEB (s) 7.2 6.93 3.75
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