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Fig. 1 Image acquisition method
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Fig. 7 Air-ground point cloud data after registration
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Fig. 9  Contour reconstruction of single tree model
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Contour reconstruction of single tree
based on multi-source point cloud data fusion

YAN Ya-ping"?, YUE Cai-rong'
(1. College of Forestry, Southwest Forestry University, Kunming 650224, China;

2. Yunnan Construction Investment First Investigation and Design Co. , LTD., Kunming 650031, China)

Abstract; In the forest survey and urban greening management, the combination of UAV tilt photogrammetric
technology and the ground-based 3D laser scanning technology can quickly and accurately obtain the geometric
parameters of the trees. Based on Smart3D software and Maptek software, the fusion processing of UAV tilt im-
age, ground 3D laser point cloud data and 3D modeling of trees are carried out respectively. Through a series of
processing such as cloud registration, cloud noise reduction and coordinate correction, the 3D tree model recon-
struction of air—ground multi-source point cloud data based on fusion technology is realized. The geometrical pa-
rameters and ground parameters of tree height, diameter at breast height and sectional area of breast height are
measured by 3D reconstruction model. The accuracy is up to 99.7%, 97.8% and 94. 1%, which indicates
that 3D tree reconstruction based on point cloud data from different sources can provide accurate and efficient
technical approaches for forest or urban green space investigation, with broad application.

Key words: tilt photogrammetry; 3D laser scanning technology; point cloud data fusion; single tree; contour

reconstruction; forestry



