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Multi-level semantic parking spot adaptive weighted
registration algorithm for Surround-view BEV

SHI Xinling'?,ZHU Tianyi**,HUANG Liusheng', TAN Jie?, ZHAO Xiaodong?

(1. University of Science and Technology of China, School of Computer Science and Technology, Hefei 230027, China)
(2. Guochuang Hefei Intelligent Automobile Technology Co., Ltd, Perception Fusion Department, Hefei 230088, China)

Abstract: In-vehicle BEV (Bird's Eye View) spatial registration technology is an important tool for intelligent driving
vehicles and has consistently been a research focus in the field of autonomous driving. In the BEV space, adaptively improv-
ing registration accuracy has become a major challenge for BEV applications in autonomous driving. Issues such as the accu-
mulation of depth estimation errors in visual data over distance, the poor robustness of LiIDAR data in low-intensity sce-
narios, and the strong reliance of multi-source registration on time synchronization, where temporal deviations easily lead to
misalignment are addressed. A surround-view BEV multi-level semantic parking space weighted registration method is pro-
posed. Specifically, based on the semantic recognition results from the surround-view BEV stitched image, semantic feature
information such as parking spaces is obtained, multi-level tracking of these parking spaces is carried out to determine the ini-
tial registration pose, and adaptive weights based on Euclidean distance are introduced into the registration adjustment accord-
ing to the imaging accuracy of in-vehicle sensors and distance-related principles. This enhances registration accuracy and ro-
bustness. The method significantly improves registration precision and robustness, enabling effective mapping and localiza-
tion based on the registration results. The mapping and localization results from an underground parking garage surround-
view dataset validate the accuracy and effectiveness of BEV spatial registration using this algorithm.

Keywords: Surround view BEV; multi-level tracking; adaptive weighting; registration
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