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Integrating strict threshold triangular irregular networks and

curved fitting based on total least squares for filtering method

Liu Zhiqing, Li Pengcheng, Guo Haitao, Zhang Baoming, Ding Lei, Zhao Chuan, Zhang Xuguang
(Institute of Geospatial Information, Information Engineering University, Zhengzhou 450052, China)

Abstract: Airborne LiDAR point cloud data filtering is the most important step in the workflow of
LiDAR data postprocessing. Based on the characteristics of Triangular Irregular Networks (TIN) and
curved fitting filtering methods, a "from rough to fine" idea was proposed for LiDAR point cloud data
filtering. In this method, strict threshold TIN was used for "rough classification" with a priority of type II
error and more reliable initial ground points were obtained, then the seed points were selected with the
priori information which was "rough classification" result, next Total Least Squares (TLS) algorithm was
introduced to fit block terrain, and self-adaption threshold was set to deal with different area more
flexibly, ultimately more refined region model was obtained. ISPRS test data and Niagara data were used
for experiments, and classic filtering method and traditional curved fitting filtering method were selected
for comparison. Experimental results prove that, the proposed method is practical as the filtering results
are more reliable than traditional moving curved fitting filtering method, and has strong adaptability to
various terrains.
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Tab.1 Comparison of filtering result in ISPRS test areas (total error rata)

Sample No. Elmgqyvist Sohn Axelsson Pfeifer Brovelli Roggero Wack Sithole Shen P;:zgzzd
11 22.40% 20.49% 10.76 % 17.35% 36.96% 20.80% 24.02% 23.25% 6.34% 8.54%
12 8.18% 8.39% 3.25% 4.50% 16.28% 6.61% 6.61% 10.21% 3.15% 2.21%
21 8.53% 8.80% 4.25% 2.57% 9.30% 9.84% 4.55% 7.76% 4.35% 2.01%
22 8.93% 7.54% 3.63% 6.71% 22.28% 23.78% 7.51% 20.86% 3.57% 3.75%
23 12.28% 9.84% 4.00% 8.22% 27.80% 23.20% 10.97% 22.71% 5.33% 5.75%
24 13.83% 13.33% 4.42% 8.64% 36.06% 23.25% 11.53% 25.28% 6.24% 5.03%
31 5.34% 6.39% 4.78% 1.80% 12.92% 2.14% 2.21% 3.15% 4.52% 1.63%
41 8.76% 11.27% 13.91% 10.75% 17.03% 12.21% 9.01% 23.67% 6.84% 4.74%
42 3.68% 1.78% 1.62% 2.64% 6.38% 4.20% 3.54% 3.85% 4.08% 2.58%
51 21.31% 9.31% 2.72% 3.71% 22.81% 3.01% 11.45% 7.02% 5.66% 1.52%
52 57.95% 12.04% 3.07% 19.64% 45.56% 9.78% 23.83% 27.53% 8.95% 3.29%
53 48.45% 20.19% 8.91% 12.60% 52.81% 17.29% 27.24% 37.07% 9.76% 3.55%
54 21.26% 5.68% 3.23% 5.47% 23.89% 4.96% 7.63% 6.33% 5.38% 2.68%
61 35.87% 2.99% 2.08% 6.91% 21.68% 18.99% 13.47% 21.63% 4.82% 2.02%
71 34.22% 2.20% 1.63% 8.85% 34.98% 5.11% 16.97% 21.83% 4.06% 2.83%
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