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Abstract  Single part information of building represented by three-dimensional point cloud or model representation is

a key information factor in numbers of applications, such as urban planning, municipal management and digital city

construction. Using dense matching point cloud generated by aerial images, we propose a new algorithm for rapidly

single part of building extraction in complex construction area. On the basic of ground filtering and clustering after

horizontal point cloud extraction, the algorithm projects all the point cloud clusters into the two dimensional grid.

Non-roof segments are removed based on building facade and clusters’ geometrical characteristic. Then, topological
g g g polog

relationships between clusters computed based on grid images are adopted to generate the range of single part of the

building. And the single part point clouds are extracted finally. Experimental results show that the average recall

and the average precision of single part of building extraction are 92.6% and 89.9%, and it means that it is efficient

for our algorithm to extract single part of building in complex urban area.
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Fig. 1 Flow chart of point cloud segmentation
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Fig. 2 Filtered original point cloud using height rendering
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Fig. 3 Horizontal point cloud clusters after space clustering
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Fig. 4 Classic non-roof point cloud. (a) Original point cloud using height rendering; (b) point cloud clusters containing

parapet wall and overlapping clusters; (c¢) point cloud clusters after removing parapet wall and overlapping clusters
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Fig. 5 Classic non-roof point cloud. (a) Original point cloud using height rendering; (b) point cloud clusters containing

structure supported by pillar; (c¢) point cloud clusters after removing structure supported by pillar
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Fig. 6 Original point cloud in construction area. (a) Region A; (b) region B
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Fig. 7 (a) Horizontal point cloud clusters using clustering; (b) result of removing error point cloud clusters of

building when D is 0.5 m and &, is 0.25 m; (c¢) result of removing error point cloud clusters of building

when D is 0.25 m and A, is 0.25 m; (d) result of removing error point cloud clusters of building when

D is 0.25 m and h, is 0.1 m; (e) result of removing error point cloud clusters of building when

D is 0.25 m and A, is 0.5 m; (f) result of filtering other non-roof point cloud clusters
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Fig. 8 (a) Extraction result of single part of building in area A; (b) extraction result of building in area A;

(¢) extraction result of single part of building in area B; (d) extraction result of building in area B
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Table 1 Extraction result of single part of building

Item Area A Area B
Actual number 99 92
Miss extraction number 6 8
Positive extraction number 93 84
Negative extraction number 11 9
Sum of extraction 104 93

2 HEHUERRER IR B T A
Table 2 Precision evaluation of extraction for

single part of building

Area Recall rate /% Precision /%
A 93.9 89.4
B 91.3 90.3
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