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An intellectual parking control system in the limited space for four-wheel car

«Tao Wu, Takeshi Shibuya and Seji Yasunobu (University of Tsukuba)

Abstract— In this paper, the movement characteristic of four-wheel car is analyzed, based on which the
target sequence method is proposed. Then, an intellectual parking control system in the limited space for
four-wheel car is built with the target sequence method. In the system, according to the environment some
target sequence candidates are created by a target sequence generator, and the predictive fuzzy controller is
used to decide the best one considering the dynamic distance to the obstacle and the time to be spent. At
last, through some simulations, it is proved that the system is effective.
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Fig. 1: Garage putting problem
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Fig. 2: Four-wheel car model
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Table 1: Operating of four-wheel car
Steering Velocity
0 Low-Fized Velocity Forward
Maa-Steering Left | Low-Fized Velocity Backward
Maa-Steering Right Stop
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Fig. 3: Movement of four-wheel car model
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Fig. 4: Movement analysis
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Table 2: F-TSP table
Posture adjusting TSP for start
Approaching TSP
Posture adjusting TSP for arrival
Arrival TSP

TSP1
TSP2
TSP3
TSP4
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Table 3: Obstacle avoidance F-TSP table

TSP1 | Obstacle avoidance posture adjusting
TSP2 | Obstacle avoidance

TSP3 | Posture adjusting

TSP4 | Obstacle avoidance over

Table 4: Garage putting F-TSP table

TSP1 | Garage approaching posture adjusting
TSP2 | Garage approaching
TSP3 | Garage putting posture adjusting
TSP4 | Garage putting

Table 5: S-TSP table
TSP1 | Obstacle avoidance posture adjusting
TSP2 | Obstacle avoidance
TSP3 | Garage approaching posture adjusting
TSP4 | Garage approaching
TSP5 | Garage putting posture adjusting
TSP6 | Garage putting

Table 6: Target sequence table
Target Sequence TSP1, TSP2
Target Sequence TSP2,TSP3
Target Sequence TSP3, TSP
Target Sequence TSP4, TSP5
Target Sequence TSP5,TSP6
Target Sequence TSP6, TSP6
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Fig. 5: System configuration
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Table 7: Situation definition
Startd moving into parking lot
DangerQ collision with obstacle
Mowvingd moving towards current TSP
Arrivald arriving at current TSP
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Fig. 6: Situation shift
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Table 8: Situation shift condition
0-2 Target sequence table initialization over

241 Collision with obstacle before arrival at current TSP
152 No collision with obstacle before arrival at current TSP
252 Cur state is not current target state
and no collision with obstacle before arrival at current TSP
-3 Cr state is current TSP
2 Cr state is not current TSP
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Fig. 7: TSP table candidates generation
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Table 9: S-TSP table
TSP1 | O0-5.5,8,00
TSP2 | 0-5.5,8,00
TSP3 | 0-5.5,8,00
TSP4 | 01.5,8,00
TSP5 | 00,6.5,1.570
TSP6 | 00,0,1.570

Fig. 9: Movement track of casel
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Table 10: S-T'SP table
TSP1 | 0-17.81,7.83,-0.470
TSP2 | 0-11.5,4.61,-0.470
TSP3 | 0-10.81,4.45,00
TSP4 | O 1.5,4.45,00
TSP5 | 00,2.95,1.570
TSP6 | 00,0,1.570
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Fig. 10: Movement track of case2
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Table 11: S-TSP table

Before update After update
TSP1 | 0-17.77,8.36,-0.50 | 0-9.91,4.95,0.590
TSP2 | 0-11.5,4.69,-0.50 | 0-5.5,7.97,0.590
TSP3 | 0-10.77,4.7,00 0-4.65,8.23,00
TSP4 | 01.5,4.7,00 01.5,8.23,00
TSP5 | 00,3.2,1.570 00,6.73,1.570
TSP6 | 00,0,1.570 00,0,1.570
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Fig. 11: Movement track of case3
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