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Parking robot obstacle detection system based on binocular vision
WANG Shuai, YANG Jianxi
(School of Mechatronics Engineering, Henan University of Science and Technology, Luoyang Henan 471003, China)

[ Abstract] Aiming at the demand of vision system in the research field of parking robot and intelligent parking garage, a parking
robot obstacle detection system based on binocular vision is designed. The binocular camera calibration is done by using the control
variable method in physics. The Bouguet algorithm is used for stereo correction. The YOLO Convolutional Neural Network is
introduced to detect the obstacles quickly. The improved stereo matching algorithm is used to detect the smooth edge obstacles under
weak illumination, set up a binocular vision system and conduct experimental verification. The experimental results show that the
consumed detection time of the system is 0.463 s on average, and the detection error is within 50 mm from 1 400 mm to 2 100 mm.
It has good real-time performance and high precision, which lays a foundation for the development of economical parking robot.
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Fig. 1 Flow chart of system work
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Fig. 2 Flow chart of binocular camera calibration
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Fig. 3 Flow chart of improved stereo matching algorithm
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Tab. 1 Parameters of binocular camera calibration
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ZEARBL HARBL ZH ZEARAL FARBL
£ 2 558.684 68 2 556.412 55 P, - 0.003 90 - 0.003 14
£ 2 556.491 48 2 557.548 26 P, - 0.003 07 - 0.003 25
C, 1 020.170 23 1.021.958 84 K 0 0
C, 856.373 58 857.805 78 F-HiR 22 0.168 66 0.163 27
K, - 0.051 44 - 0.080 49 R [-0.01944 -0.01157 -0.016580]
K, 0.113 52 0.125 48 T [-150.958 61 - 0.00125 0.002 08]
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Fig. 4 Result of the stereo
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Fig. 5 System output

matching algorithm diagram
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Tab. 2 Obstacle detection system performance

PRI B/ mm S B/ mm [ R P RG FE IS/ s
1 400 14235 0.463
1 500 1527.2 0.461
1 600 1630.9 0.458
1700 1734.5 0.465
1 800 1839.1 0.462
1 900 1943.5 0.465
2 000 2 046.9 0.467
2 100 2 149.8 0.466
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