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Registration of LiDAR Point Cloud and Aerial Image Based on
Surface Feature and SIFT Feature

ZHAOQO Zhongyang, CHENG YingleiB , HE Manyun

(1. Information and Navigation College, Air Force Engineering University, Xi’an ,710077)

Abstract: In view of the registration between LIDAR data and aerial image fusion, this paper presents a
registration method combining surface feature and point feature. Firstly, the depth image is generated by
LiDAR point cloud, and the surface feature is extracted from the depth image and aerial image. On the ba-
sis of this, the SIFT operator is used to extract the point features for the registration of LiDAR point cloud
and the aerial image. This method adopts a registration strategy from the surface features to the SIFT fea-
tures, reducing the amount of data for registration of features and the computational complexity of SIFT
algorithm. In this paper, three sets of data are selected from the data set provided by ISPRS. The experi-
mental results show that this method can effectively reduce the number of feature descriptors of SIFT oper-
ator and the time of finding the correct matching point, and improve the registration efficiency under condi-
tion of ensuring the registration accuracy. This is applicable to LiDAR point cloud and aerial image regis-
tration including large area of feature area in urban area.
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Fig. 1 Original point cloud and depth image
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Fig. 2 The extraction results of location point
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