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Abstract Aiming at the steering problem of the multi-articulated virtual rail train, an all-wheel active
steering control method is proposed based on the idea that the rear vehicles follow the traveling trajectory
of the head one. Firstly, the traveling trajectory of the head vehicle is computed as the target path and
stored in the shift register. Secondly, according to the lateral deviation of the rear axle of the vehicle
from its target path, the steering angle of the rear wheel of the vehicle is determined based on the PID
controller and the Stanley algorithm, and the steering angle of the front wheel of the rear vehicle is fur-
ther computed using the principle of Ackermann steering geometry. Finally, the co-simulation platform
of TruckSim and Matlab/Simulink is established and the simulation analysis is carried out with typical
operation conditions. Obtained results show that the control method designed improves the following
performance of the trailer module to the tractor module, reduces the articulation forces between the adja-
cent vehicles, the center-of-mass lateral deflection angle of the vehicle body and the lateral force of the

tires, and thus improves the stability of the train during the steering.
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Fig.1 Schematic of the virtual rail train

AN — e s AR SCLAHE DL B8 =715 4 2 1 00 L
B9 R B A B e 3 Bl e e )L 8 4



56 1

1 — 145 R U BE 1) 4 A g 3 S i 1 S R T Y 61

A6 MRERMA ~A, WE 2 PiR,.G, MG, HEN
BB sa, b, 43 i 3R e 0 5T 0 ) i Al S b
PFER ™R i R ER G, Hi=1,2.3:d,
M d, Fnari B AT B S EE RS o, Mo, FRJE
MR E SRS EEE D AR, S B
1452,

AG A5 A4 A3 A2 Al
G, G,
b, " a ’ l b~ a I b~ a
d, ¢ dy ¢

B2 e I 5 R A A

Fig. 2 Structure diagram of the virtual rail train
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Table 1 Virtual rail train parameters
Parameter Value Unit
Tractor sprung mass m, 9000 kg
The first trailer sprung mass m, 7000 kg
The second trailer sprung mass m 7000 kg
Distances a;sb,sa,:b,,a5 and b, 2.6 m
Distances ¢, sd,sc, and d 2.25 m
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Fig. 3 Single-track model of the virtual rail train
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Fig. 4 Control scheme flow chart
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Fig. 7 Steering description based on single track model
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Fig. 8 Ackermann steering geometry
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