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Preset Marker-Based Parking Localization Method of
Large Vehicles

WEI Jingiang, DU Wenzheng, SUN Xiaoyan,
DENG Gangfeng, TANG Shengjin’
(Rocket Force University of Engineering, Xi’ an 710025, China)

ABSTRACT: To address the issue of insufficient measurement accuracy in existing digital image
processing methods for assisting parking localization of large vehicles, a parking localization meth-
od based on preset markers was proposed. First, the intrinsic and extrinsic parameters of the cam—
era were obtained using Zhang’s calibration method. A bird’ s—eye view was generated via per—
spective transformation, and a mapping between image pixels and physical distances was estab-
lished by incorporating checkerboard corner calibration. Second, the edge points of the red mark-

ers were detected, and the least—squares method was employed to fit the straight lines and com-
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pute the deviation and offset angle between the vehicle and marker centerlines, thereby achieving

lateral localization. Finally, an encoded grid marker was introduced, and the centroid was extract—

ed through HSV space color segmentation and morphological processing. The vehicle’s longitudi-

nal position was derived by matching it against a preset color sequence index library. Experimen-—

tal results show that, in a real-world scenario with a vehicle length of 8.3 m and parking space

size of 10.0m X 2.5m, the proposed fusion localization method maintains the parking localization

error within 4.0 cm by combining multi—camera data and coordinating the red marking lines with

the encoded field, offering a reliable technical solution for high—precision parking localization of

large vehicles.

KEYWORDS: digital image processing; large vehicle; parking localization; preset marker; least

squares method
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Fig. 1 Flowchart of preset marker-based parking

localization of large vehicles
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Fig. 3 Schematic of corner point extraction in bird’ s-eye

view of checkerboard
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Fig. 4 Schematic of actual distance measurement using a

single camera
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Fig. 5 Schematic of relative position between the vehicle

and red marker frame
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Fig. 13 Measurement based on grid markers
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Table 3 Camera ranging results and deviations based on

codeable grid detection method cm
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Table 4 Comparison of localization errors
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