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Fig.1 Schematic diagram of airborne LiDAR scanning imaging
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Fig.2 Establishment method based on HOSM feature descriptor
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Fig.3 Obtain scene matching positioning information

based on matching point pairs
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Fig.4 Helicopter airborne LIDAR measurement system
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Fig.5 Group A flight data positioning error comparison curve
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Airborne LIiDAR Scene Matching Aided Navigation Method

Wang Xiaolong, Zhao Long
Beihang University, Beijing 100191, China

Abstract: Scene matching navigation methods based on visible light visual sensor solutions are often vulnerable to
external environmental changes such as illumination and weather, which leads to ineffective image information
collection and divergence of navigation system errors. To address this issue, this paper proposes an airborne LiDAR-
based scene matching aided navigation method. Firstly, the LIDAR point cloud data is preprocessed, stitched, and the
intensity information of the point cloud is extracted to construct a LIDAR point cloud intensity image. Secondly, by
employing a method for heterogeneous image feature matching, feature information from the intensity image and the
prior map is extracted for matching. Finally, the extracted matching positioning information is integrated into the
inertial/scene matching fusion navigation framework to correct the divergence error of the inertial navigation system.
Through experimental validation with real flight data, the proposed method can effectively suppress error divergence
of the inertial navigation system, with a navigation accuracy within 2m, and can be applied under all-weather
conditions.

Key Words: LiDAR; image matching; scene matching navigation; inertial navigation; fusion navigation

Received: 2024-04-28; Revised: 2024-07-25; Accepted: 2024-09-27
Foundation item. National Natural Science Foundation of China(42274037) ; Aeronautical Science Foundation of China(20222022051001)



