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Classification of LiDAR Point Clouds for Urban Area Based on
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Zuo Zhiquan'

Zhang Zuxun®

Zhang Jianqing®

( ' Chinese Academy of Surveying and Mapping . Beijing 100830, China )

? School of Remote Sensing and Information Engineering, Wuhan University, Wuhan , Hubei 430079, China

Abstract An automatic classification method for urban area lidar point clouds is proposed. A segmentation algorithm

named topology heuristic segmentation to process regular grid height image is used. A separation for terrain objects

and off-terrain objects is carried out with Otsu clustering algorithm and adjacent regions is merged. The typical off-

terrain objects could be detected by using topological models, the tree can also be detected by multi-echo ratio of

region. An experiment is done with a typical urban cloud points, the result shows that the algorithm has good

classification accuracy and strong practical value.
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Fig. 1 Top-view of point clouds with different elevations
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Fig. 2 Flowchart of point clouds classification
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Fig. 3 Result of object-oriented segmentation. (a) Gray image of original elevation data;

(b) raster image covered with topology network
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Fig.4 Schematic diagram of iteration Otsu classification
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Fig. 5 Results of iteration Otsu classification. (a) Result of first iteration; (b) result of second iteration
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Fig. 6 Two topology models of objects. (a) Isolating

topology model; (b) co-connection topology model
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Fig. 7 Results of topology models recognition. (a) Result of isolating topology model; (b) result of

co-connection topology mode
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Fig. 9 Classification results of original point clouds
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Table 1 Error matrix of classification result

Classification Ground Building Tree Other Row Sum Producer accuracy /%
Ground 175377 4988 11442 578 192385 91.16
Building 1387 123893 1294 28 126602 97. 86

Tree 7540 3287 40884 1221 52932 77.24
Other 3303 5406 2163 1484 12356 12.01
Column sum 187607 137574 55783 3311 384275
User accuracy /% 93.48 90. 06 73.29 44, 82

Total accuracy /% :88. 90
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