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Point cloud filtering algorithm for oblique photogrammetry
based on an improved cone model

SHAO Guifang, CHENG Minyu, HUANG Tengchao,ZHU Qingyuan” , LI Zhichao

(Pen-Tung Sah Institute of Micro-Nano Science and Technology, Xiamen University, Xiamen 361102, China)

Abstract : [Objective] Generally, point clouds generated by oblique photogrammetry in large-scale UAV-based surveying contain a
significant number of obstacles, such as vegetation, rocks, and other environmental features, especially in unstructured terrain
environments. Processing them constitutes challenges due to limitations of existing filtering algorithms in adapting to complex
terrain. Traditional point cloud filtering methods often struggle with terrain-specific features and fail to effectively separate obstacles
from traversable areas. Herein we present an improved cone model-based filtering algorithm designed to address these challenges and
enhance point cloud processing, specifically for offline obstacle filtering. [ Methods] The proposed approach begins with statistical
filtering to remove outlier noise, thus improving the efficiency and accuracy of subsequent operations. A virtual grid is then introduced
to divide the terrain into smaller sections. For each grid, local plane fitting is performed using a weighted K-Nearest Neighbor
(KNN) algorithm. combined with boxplot analysis to determine the orientation and vertices of the model. This method enables
precise identification and filtering of obstacles within each grid, while preserving the essential topographic features of the terrain.
Consequently, it functions suitably for offline obstacle filtering. [ Results] The performance of the proposed algorithm was evaluated
in three regions with distinct terrain characteristics. Results showed that the algorithm achieved high filtering accuracy, with an
average total error of 3. 86%. Compared to traditional filtering methods, the proposed algorithm reduced the average total error by

5.95%. Additionally, its performance was found to be comparable to state-of-the-art filtering algorithms. Finally, the method
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demonstrated strong robustness, effectively handling various terrain complexities, such as varying vegetation density and uneven

ground surfaces. [Conclusions] The improved cone model-based filtering algorithm provides a highly effective and stable solution for

point cloud processing in unstructured terrain environments. This work not only offers a promising alternative to conventional point

cloud filtering methods, but also provides valuable insights for enhancing the processing of complex terrain data,and leads to a crucial

guide for advancing UAV-based surveying technologies.
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Fig. 1 Flow of the improved cone model filtering algorithm
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Fig. 2 Analysis of the optimal cone angle in different regions
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Tab. 4 Comparison of filtering error in steep sloping regions
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Fig. 5 Comparison and analysis of filtering effects in steep sloping regions
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