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Fig. 3 Depict of Terrain-reliability and Height-range Tagged ISPRS LiDAR Point Clouds

Through Morphological Grayscale Reconstruction, Respectively
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Fig. 4 Depict of Colored Visualization of Three Filtered LiIDAR Point Clouds, Compared to
Known ISPRS Classification
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Fig. 5 Depict of TIN-based DEM Generated from Filtered ISPRS LiDAR Point Clouds, Respectively

1 1ISPRS /%
Tab.1 Comparison of Experimental Filtering Result with Known ISPRS Classification ( Total Error Rate) /%
Elmqvist Sohn Axelsson Pfeifer Brovelli Roggero Wack Sithole Chen
sampl1 22.40 20.49 10.76 17.35 36. 96 20. 80 24.02 23.25 13.97 8.59
sampl2 8.18 8. 39 3.25 4.50 16. 28 6.61 6.61 10. 21 3.61 2.47
samp21 8.53 8. 80 4.25 2.57 9.30 9. 84 4.55 7.76 2.28 2.18
samp22 8.93 7.54 3.63 6.71 22.28 23.78 7.51 20. 86 3.61 3.67
samp23 12.28 9. 84 4. 00 8.22 27.80 23.20 10. 97 22.71 9.05 4.48
samp24 13. 83 13. 33 4.42 8. 64 36. 06 23.25 11.53 25.28 3.61 3.97
samp31 5. 34 6.39 4.78 1. 80 12.92 2.14 2.21 3.15 1. 27 2.38
samp4 1 8.76 11. 27 13.91 10. 75 17.03 12.21 9.01 23.67 34.03 5.68
samp42 3.68 1.78 1.62 2.64 6.38 4. 20 3.54 3.85 2.20 1.54
sampb1 21.31 9.31 2.72 3.71 22.81 3.01 11. 45 7.02 2.24 2.12
sampb2 57.95 12.04 3.07 19. 64 45.56 9.78 23.83 27.53 11.52 3.32
samp53 48,45 20. 19 8.91 12. 60 52. 81 17.29 27. 24 37.07 13.09  5.60
sampb4 21. 26 5.68 3.23 5.47 23.89 4. 96 7.63 6.33 2.91 2.89
samp61 35. 87 2.99 2.08 6.91 21.68 18. 99 13. 47 21.63 2.01 1. 20
samp71 34.22 2.20 1.63 8. 85 34.98 5. 11 16.97 21. 83 3.04 1.62
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Integrating Morphological Grayscale Reconstruction and TIN Models for
High-quality Filtering of Airborne LiDAR Points

WU Jun' LI Wei' PENG Zhiyong' LIURong' TANG Min?

1 School of Electronic Engineering and Automation, Guilin University of Electronic Technology, Guilin 541004, China

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

Abstract: Based on the characteristics of the morphological filter and the TIN-based progressive filter,
a high-quality LiDAR point cloud filtering algorithm combining Morphological grayscale reconstruc-
tion and TIN Models is proposed in this paper. Its main strategies are; (DImplementing morphological
grayscale reconstruction with a priority of Type I Error and non-minimum suppression. In this step,
LiDAR point clouds are tagged as Reliable terrain points G, suspicious terrain points S and suspicious
Non-terrain points NG; @ Suspicious non-terrain points are further tagged based on the iterative order
of Morphological grayscale reconstruction. In this step, small and constant height interval is used to
filter the possible non-terrain points at different elevation; @ Constructing the initial TIN from points
G and further filtering points S and NG points, respectively, by adaptively adjusting the parameters of
the ground point criterion at associated point layer. We did an experiment with 15 ISPRS test data sets
and assessed the results with the standard criterion as found in the literature. The result shows that
proposed filtering algorithm dramatically improved filtering quality, even for complex terrain.
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