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Building Point Clouds Extraction from Airborne LiDAR Data
Based on Decision Tree Method
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Abstract As an urban subject, the extraction of buildings has been a hot topic for scholars. Airborne laser scanning
data collected in urban areas have a huge data volume and numerous objects with complex and incomplete structures
which raise a great challenge for automatic extraction of buildings. To address this challenge, we propose an
algorithm based on object-oriented decision tree to extract buildings with high precision. It can handle multiple
attributes simultaneously and be unaffected by missed points. First, combined with mean elevation and neighbor
within each laser point, judging criteria in each internal node are determined to generate building points by using the
relationship between each object attribute and its corresponding eigenvalues. Next, through comparing the entropy
from all dataset features, an optimal feature and value candidate are chosen to get a correct classifier with supervised
learning to apply to the dataset to be processed. The experimental results show that the proposed method is capable
of extracting building points from the airborne laser scanning data with a high accuracy of above 96 % .
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Fig. 1 Result of moving curved filtering algorithm.

(a) Before filtering; (b) after filtering
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Fig. 2 Extraction results of different features. (a) Original sample; (b) height;

(¢) roughness; (d) distribution characteristics of normal vector
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Table 1  Statistics of the building points extraction

for the sample data

Distribution

Item Height Roughness
characteristics
Number of samples 22949 22949 22949
Building points 10915 12066 17350
Correct classification 8712 8399 7051
Probability of buildings 0.7990 0.6911 0.4043
Original entropy value 0.1595 0.1595 0.1595
Entropy value
. 0.0779 0.1109 0.1590
after extraction
Total +0.0816 —+0.0486 +0.0005
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Fig. 3 Decision tree model
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Fig. 4 Result of decision tree analysis
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Table 2 Analysis of building extraction results

Building Number of Number of Rate Number of Rate Number of Rate
site original points correct extraction (correct) /% error points (error) /%  missed points (missed) /%

1 13872 13543 97.63 129 0.93 329 2.37

2 19140 18002 94.05 298 1.56 1138 5.95

3 9486 9216 97.15 119 1.25 270 2.85

4 13666 13297 97.30 208 1.52 369 2.70

Total 56164 54058 96.25 754 1.34 2106 3.75
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Fig. 6 Result of the conventional method

(partially over segmentation)
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Fig. 8 Result of decision tree analysis ( Vaihingen)
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Fig. 9 Result of the minimum cluster number (Vaihingen)
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Table 3 Analysis of building extraction results (Vaihingen)

Number of original Number of Rate

building points  correct extraction (correct) /%

Number of Rate

error points

Number of Rate
Cerror) /% (missed) /%

missed points

4220 4004 94.88
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