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Automatic Parking Space Detection Method based on Ring View
Fan Mengyang

Abstract: The problem of "difficult parking" is becoming more and more serious, and the research of automatic parking system is also important. Parking
space detection is an important part of automatic parking system. The ring view eliminates the perspective distortion through the inverse perspective
transformation and restores the geometric information such as the parallel, vertical, and spacing of the location line. It can directly use the geometric
constraints that the location line in the image meets to realize the parking space detection. The four fisheye cameras installed around the vehicle
are used to collect images, and the ring view of the vehicle can be obtained after distortion correction, inverse perspective transformation, and
overlapping area stitching. The camera will inevitably introduce various noises in the process of collecting images. First, the ring view needs to be
denoised by means of mean filtering, median filtering, and Gaussian filtering. After that, grayscale is performed to reduce the amount of calculation
for subsequent image processing. Since the gray information of the location line is inconsistent with the ground, the gray-scaled image still retains
the gray features of the location line, and the gray level difference can still be used to distinguish the parking space line and the ground. After image
preprocessing operations such as filtering and denoising and graying are performed on the ring view, the edge of the location line is obtained through
edge detection. Afterwards, the Hough transform is used to extract the straight lines in the edge image. According to the "National Standards of the
People's Republic of China/Road Traffic Signs and Markings (Part 3: Road Traffic Markings)" (GB5768.3-2009), the rules for the width, size and
setting method of parking space markings are extracted. The geometric constraint characteristic condition that the parking space of the line should
meet, and the parking space can be identified. On this basis, the article fuses the vehicle pose information obtained by the vehicle positioning module
to track the parking space detected in a single frame image in the image sequence, and further improves the parking space detection accuracy.
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