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Research on single-stage multi-task YOLO-Parking algorithm
based on obstacle and parking space detection

ZHANG Bingli"?, WANG Yanhui?, PAN Zehao'?, WANG Yixin"?, YANG Chenglei?, WANG Xinyu'"?
(1. School of Automobile and Traffic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui Intelligent Vehicle
Engineering Laboratory, Hefei 230009, China)

Abstract; This paper proposes an end-to-end multi-task network model based on YOLOv4 for percep-
tion tasks in automatic parking systems. The model takes around view monitor(AVM) images as net-
work inputs and extracts image feature information using convolutional networks. By utilizing YOLO
and directional marking-point regression-parking slot(DMPR-PS) detection heads, it achieves parallel
detection of parking spaces and obstacles. Validation on the PS 2. 0 public dataset demonstrates that
the proposed multi-task detection method can simultaneously detect parking spaces and obstacles,
with an average precision of 89. 72% for obstacle recognition and a precision rate of 93. 53% for park-
ing space recognition. The network achieves a detection rate of 34. 0 frames per second, meeting the
requirements of automatic parking perception tasks while improving detection efficiency. This research
holds implications for the development of automatic parking perception technology.
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