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This paper focuses on the shunting behavior of vehicles from one vehicle platoon. The

vehicle velocity control model is defined by means of the Helly model. The model pa-

rameters are determined by solving the optimization problem whose objective function is

defined as the summation of the control parameters. The validity of models is discussed
in the computer simulation and the experiments of LEGO MINDSTORMS. The results

show that the proposal model can control the vehicles in the platoon safely and that the

experimental results agree well with the computer simulation.
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Table 1 Initial conditions of simulation
Accel. | Vel Pos. Pos.

(Ex.1) | (Ex.2)

Lead 11.8 -90 -90
11.8 -130 -123
11.8 -170 -156
11.8 -210 -189
11.8 -250 -222

11.8 -290 -255

1st follower

2nd follower

3rd follower
4th follower
5th follower
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Table 2 Helly model parameter for experiment 1

Before shunting After shunting
a\ B\ gl o \ﬂ \7
1st follower 1.0 | 0.14 0 0 0 0
2nd follower 1.0 | 0.36 | 0.86 | 0.97 | 0.5 0
3rd follower || 0.23 | 0.02 | 0.93 | 0.92 | 0.09 0
4th follower || 0.01 | 0.13 | 0.98 | 1.0 | 0.02 | 0.23
5th follower 0.01 | 0.23 1.0 0.2 | 0.19 | 041

Table 3 Helly model parameter for experiment 2

Before shunting After shunting
a\ ﬂ\ Y o \B \v
1st follower 0.99 | 0.2 0 0 0 0
2nd follower || 0.46 | 0.01 | 0.95 | 0.83 | 0.08 0
3rd follower | 0.76 | 0.01 | 0.93 | 1.0 | 0.46 0
4th follower || 0.02 | 0.01 | 0.04 | 0.18 | 0.01 | 0.07
5th follower || 0.02 | 0.01 | 0.04 | 0.05 | 0.39 | 0.97
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Table 4 Improved Helly model parameter for experiment 1

Before shunting After shunting
a\ B\ gl o \ﬁ \v
1st follower 0.91 | 0.26 0 0 0 0
2nd follower || 0.7 | 0.01 | 0.81 | 0.37 | 0.03 0
3rd follower || 0.01 | 0.03 | 0.98 | 0.24 | 0.01 0
4th follower || 0.01 | 0.12 | 1.0 | 0.01 | 0.04 | 0.35
5th follower 0.01 | 0.12 | 0.99 1.0 | 0.06 | 0.98

Table 5 Improved Helly model parameter for experiment 2

After shunting
o[8[

Before shunting
o \ﬁ \v
1st follower 1.0 | 0.98 0 0 0 0
2nd follower || 0.57 | 0.01 | 0.67 | 0.12 | 0.01 0
3rd follower || 0.42 | 0.98 | 0.97 | 0.91 | 0.08 0
4th follower || 0.36 | 0.86 | 0.99 | 0.01 | 0.04 | 1.0
5th follower || 0.45 | 0.24 | 1.0 | 0.18 | 0.08 | 0.17
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Fig. 2 Trajectory of un-shunting vehicles in experinent 1
(Helly model)
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Fig.3 Trajectory of shunting vehicles in experinent 1 (Helly
model)

Table 6 Comparison of computer simulation and experi-
ment (Helly model)
| | cc | RMSE [em] |

1st follower 0.999 5.7
2nd follower || 0.994 24.8
3rd follower || 0.998 13.7
4th follower || 0.995 33.6
5th follower || 0.998 20.6
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Fig. 4 Trajectory of un-shunting vehicles in experinent 2
(Helly model)
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Fig.5 Trajectory of shunting vehicles in experinent 2 (Helly

model)

Table 7 Comparison of computer simulation and experi-
ment (Improved Hellly model)
| | cc | RMSE [em] |

1st follower 0.999 5.3
2nd follower || 0.999 28.2
3rd follower || 0.995 25.5
4th follower || 0.999 7.1
5th follower || 0.999 22.7
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Fig. 6 Trajectory of un-shunting vehicles in experinent 1

(Improved Helly model)
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Fig.7 Trajectory of shunting vehicles in experinent 1 (Im-

proved Helly model)

Table 8 Comparison of computer simulation and experi-
ment (Improved Hellly model)
| | cc | RMSE [em] |

1st follower 0.999 3.8
2nd follower || 0.996 324
3rd follower || 0.999 14.9
4th follower 0.995 41.3
5th follower || 0.997 17.8
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Fig. 8 Trajectory of un-shunting vehicles in experinent 2

(Improved Helly model)
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Fig.9 Trajectory of shunting vehicles in experinent 2 (Im-

proved Helly model)

Table 9 Comparison of computer simulation and experi-
ment (Improved Hellly model)
| | cc | RMSE [em] |

1st follower 0.999 5.1
2nd follower || 0.999 16.4
3rd follower || 0.997 20.2
4th follower || 0.999 18.1
5th follower || 0.998 28.4
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