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Steering Control for Autonomous Vertical
Parking Based on Fuzzy Algorithm

WANG Younan, FANG Zuhua, SUN Ying, WANG Kang, XU Hongbing
(College of Mechanical and Electronic Engineering . Shanghai Normal University , Shanghai 200234 , China )

Abstract: In order to improve the precision and security of autonomous parking. a steering
kinematics model was establised, taking the initial position and steering-angle as key control
factors,and a parking steering control simulation model based on fuzzy algorithm was built with the
help of Simulink. Fuzzy rules were established and the autonomous vertical parking was simulated.
The influences of initial position,initial angle,and initial speed on vehicle trajectory were analyzed.
The simulation shows that changing initial parameters will affect the autonomous vertical parking
effect. The minimum initial position for a one-time smoothly parking was determined. The

simulation shows that fuzzy control algorithm is sensitive and of no overshoot.
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Fig.1 Motion model of vertical parking
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Fig.2 Simulink model of autonomous vertical

parking fuzzy control
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Tab.1 Fuzzy rule set for front wheel angle
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Fig.3 Vehicle trajectory simulation at the initial
coordinate (4.0,8.0)
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Fig.5 Vehicle trajectory simulation at the initial
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Tab.2 The most left side of vehicle during the parking

process at different initial coordinates

Xo

v 2.5 3.0 & B 4.0 4.5 5.0

5.0 -1.315 -1.290 -1.280 —-1.270 —1.265 —1.260
6.0 -1.360 —1.265 —-1.235 —1.230 —1.240 —1.250
7.0 -1.370 —-1.240 -1.225 —-1.215 —1.220 —1.225
8.0 -1.395 -1.205 -1.200 —-1.195 —-1.205 —-1.215
9.0 -1.370 -1.215 -1.205 -1.185 —-1.175 —1.200
10.0 -1.340 -1.225 -1.210 —-1.175 —-1.160 —-1.170
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Fig.7 Vehicle trajectory simulation at the initial
coordinate (4.0,8.0) (o, = —20°)
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Fig.8 Variation of 0 and ¢ at the initial
coordinate (4.0,8.0) (¢, = —20°)
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Fig.9 Vehicle trajectory simulation at the initial
coordinate (4.0,8.0) (¢, =20°)
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Tab.3 The most left side of vehicle during the parking

process at different initial direction angles

Po

(e, y)
-20° -10° =5 5° 10° 20°

(3.5,8.0) -1.325 -1.275 -1.210 —1.190 —-1.185 -1.180
(4.0,7.0) -1.290 -1.245 -1.220 —1.210 —-1.205 -1.195
(4.0,8.0) -1.270 -1.225 -1.200 —1.190 -1.185 -1.180
(4.0,9.0) -1.285 -1.220 -1.210 —1.175 -1.170 -1.165
(4.5,8.0) —-1.230 -1.225 -1.215 —1.200 —1.190 -1.215
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