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Place Recognition and Localization Method for Urban Road Scenes Based on
Vehicle-Mounted LiDAR BEV Rotation-Invariant Features

ZHOU Mengge, CAO Xuefeng, HE Jingyi
(Information Engineering University, Zhengzhou 450001, China)

Abstract: A place recognition and localization method based on vehicle-mounted LiDAR bird’s-eye
view (BEV) rotation-invariant features is proposed for autonomous positioning in urban road scenes.
Firstly, three-dimensional point clouds acquired by vehicle-mounted LiDAR are transformed into two-di-
mensional BEV images through a normalized point-density representation. Subsequently, the translation
and rotation invariance properties of LIDAR BEV features are analyzed. On this basis, a rotation-transla-
tion-equivariant local feature extraction network for BEV images, termed rotation equivariant local feature
extraction network (RE-Net), is designed, together with a global feature aggregation strategy. Finally, place
recognition and localization in urban road scenes are performed based on the rotation-invariant BEV fea-
tures extracted from vehicle-mounted LiDAR data. The experimental results show that the proposed
method improves Recall@]1 on the NCLT dataset by at least 5 percentage points compared with main-
stream methods, achieves a Recall@1 of over 90% on the self-collected urban wide-angle LiDAR dataset,
and demonstrates that training data diversity contributes more than data scale to model generalization.
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