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Fig.2 Trees reconstruction results
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Table 1 The accuracy of trees reconstruction results
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Fig.3 Comparison of trunk diameters at breast height
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Three—dimensional reconstruction of trees using mobile laser
scanning point clouds

Zhai Xiaoxiao, Shao Jie”, Zhang Wuming, Jin Shuangna
( State Key Laboratory of Remote Sensing Science, Beijing Engineering Research Center for Global Land Remote Sensing
Products, Institute of Remote Sensing Science and Engineering, Faculty of Geographical Science,

Beijing Normal University, Beijing 100875, China )

Abstract: [ Purpose ] The description of three—dimensional ( 3D ) structure of trees is an
important scientific basis for forestry and agricultural ecology research, and the use of mobile
laser scanning can be conducive to the rapid, and efficient reconstruction of 3D structure of
trees. [ Method ] This paper achieves 3D reconstruction of trees of mobile LiDAR point clouds
by using simultaneous localization and mapping ( SLAM ) technique. To evaluate the feasibility
and effectiveness of mobile LIDAR in 3D reconstruction of trees, the terrestrial LIDAR data
are regarded as reference to verify the accuracy of reconstruction and analyze the fitted diameter
at breast height (DBH ) . [ Result ] The SLAM technique can achieve trees reconstruction of
mobile LIDAR data, of which the horizontal accuracy is approximately 0.038 m and the vertical
accuracy is approximately 0.017 m. Meanwhile, the fitted DBH from mobile LiDAR data is
regarded as observation, and the fitted DBH from terrestrial LIDAR data is regarded as truth—
value. The correlation coefficient value between the observation and the truth-value is 0.715 6,
the root mean square error ( RMSE ) and the mean absolute error are approximately 0.011 and
0.01 m, respectively. [ Conclusion ] Mobile LiDAR can be used for rapid reconstruction of 3D
structure of trees, and accurate DBH also can be obtained based on the reconstruction results.
Therefore, mobile LiDAR is significant for improving the efficiency of trees measurements.

Key words: mobile laser scanning; simultaneous localization and mapping; tree; three—

dimensional reconstruction




