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Abstract

With the development of technology, power network data acquisition based on UAV aerial photo-
graphy and laser scanning plays an increasingly important role in power network construction,
especially in power line patrol and tree barrier analysis. At the same time, with the updating of
data acquisition equipment, the number of point cloud data points is also growing. Aiming at the
problem that the data volume is too large during the registration of dense matched point clouds or
LiDAR point clouds, a voxel-based point cloud simplification method is proposed in this paper. The
point cloud is simplified by representing the voxel by its barycenter computed from the point
cloud. The fast registration of tower data is realized by combining the simplified point cloud with
the fast point feature histogram (FPFH) algorithm and the iterative nearest neighbor point algo-
rithm (ICP). Experimental results show that this method can effectively improve the registration
speed without losing the registration accuracy.
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Figure 1. Flowchart for rough registration
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Figure 2. Flowchart for fine registration
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Figure 3. Tower point cloud extraction; (a) Original data; (b) Original data
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Figure 4. Rough registration of tower 1. (a) Before rough registration; (b) After
rough registration
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Figure 5. Rough registration of tower 2. (a) Before rough registration; (b) After
rough registration
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Figure 6. Fine registration. (a) Fine registration of tower 1; (b) Fine registration of tower 2
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Table 1. Registration results
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Figure 7. Fine registration result section. (a) Section of tower 1; (b) Section of tower 1
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