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Random forest point cloud classification algorithm based on feature
importance weighting

Wu Dong Yan Weidong Wang Jingli
(School of Civil Engineering, Shenyang Jianzhu University,Shenyang 110168, China)

Abstract: The randomness of sample selection during the construction of traditional random forest model leads to a
large number of decision tree classifiers with low classification accuracy and similar classification performance in random
forest, which affects the accuracy and efficiency of the overall random forest model classification. In order to improve
the accuracy and efficiency of random forest model in point cloud classification, a random forest algorithm based on
feature importance weighted voting was proposed. Firstly, decision trees with low classification accuracy and similar
classification performance are eliminated from the aspects of classification accuracy and inconsistency measurement of
decision trees. Secondly, the voting weight of each decision tree is calculated based on the similarity between random
forest and decision tree feature importance. In this paper, three sets of densely matched point clouds are taken as
examples to compare the improved stochastic forest classification model with the traditional stochastic forest, support
vector machine classifier (SVM), neural network and decision tree. The experiments show that the improved random
forest classification algorithm is 0.20%, 15.159%, 5.893%, 6.316% and 28.935% higher than the traditional
random forest, support vector machine, decision tree, neural network and point-based feature classification method,
respectively. In terms of classification efficiency, the improved random forest classification algorithm takes about 75 %
less time than the traditional random forest.
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350 6. 965 2.015 71. 1 6.578 1. 833 72.1 15. 059 3.167 79.0
400 9.172 2.251 75.5 7.748 2.093 73.0 14.522 3.530 75.7
450 9. 899 2.629 73.4 8. 396 2.189 73.9 16. 468 3. 864 76.5
500 10. 596 2.738 74.2 9.729 2.559 73.7 18. 634 4.429 76.2
750 21.095 5.737 72.8 13. 750 3.338 75.7 31. 462 6. 701 78.7
1 000 23. 305 6. 325 72.9 17. 290 4. 141 76.1 36.072 8. 052 77.7
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