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Fig.5 Filter results of shrub vegetation area
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Fig.7 Comparison of four areas before and after filtering



5 6 4

XU EE « F T JE ML LIDAR 5 2 1) 22 SRR 9l 78 55 W iR M e 8 0% 1281

x5 FERBRZHEFEER

Table 5 Point cloud data information of the selected area

X % PSR § X 358 7 [H] N X A e SR
1 542 016 105m X 95m 54.33 pt/m” BN BE T A B
Il 530 913 100m X 95m 55.88 pt/m” HEARRIPE K TeA
Il 267 908 75m X 60 m 59.54 pt/m” M BE 5 R T AR
I\ 550 881 90 m X 65m 94.17 pt/m” HEME B HE AR 5 KT

Fo6 REATEMARKIERIKEEEN
Table 6 Evaluation of filtering accuracy in typical areas

of Western Chongming Island

X 45 T.I/% T.II/% T.E./% Kappa
I 0.92 0.58 0.65 0.979
Il 1.62 0.45 0.93 0.981
I 1.52 1.00 1.28 0.974
v 0.80 0.67 0.74 0.985
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Fig.8 Point cloud data before and after filtering in Western Chongming Island
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Fig.9 The DEM of study area
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Multi—-type Vegetation Coverage Tidal Flat Terrain Filtering
based on UAV LiDAR Point Cloud

Liu Shuai', Luan Kuifeng®, Tan Kai',Zhang Weiguo'
(1.State Key Laboratory of Estuarine and Coastal Research, East China Normal University,
Shanghai 200241, China;
2.College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Tidal flats are precious natural resources, and the high—precision inversion of the topography has im-
portant scientific value. However, the existing technologies and methods have great limitations. UAV LiDAR
technology can quickly obtain high—precision and high—density three—dimensional point cloud data of large—area
tidal flats, which is one of the important technologies for tidal flat terrain inversion. How to perform high—preci-
sion filtering of the tidal flat vegetation in the point cloud data is a technical difficulty to be solved in terrain inver-
sion. Particularly, the universality and robustness of the filtering algorithm should be considered when the tidal
flat is covered with dense heterogeneous vegetation (e.g., different types and geometric forms). In this paper, a
tidal flat of Chongming Xitan in Shanghai is selected as the research area. Three typical vegetation coverage ar-
eas (grass, shrub and tall tree) , are selected. Three typical point cloud filtering algorithms (slope filtering, pro-
gressive mathematical morphology filtering, and cloth simulation filtering) are used to process the point cloud
data, and the results are compared to analyze the applicability of the three methods. The results show that the to-
tal error of cloth simulation filtering for the three typical areas is 1.57% , 0.16% and 0.23% respectively, and
the kappa coefficient is 96.74% , 98.70% and 99.30% respectively. Compared with the other two algorithms,
the accuracy of the cloth simulation filtering is higher, and it is more suitable for multi-type vegetation covering
tidal flat areas. Therefore, the cloth simulation filtering is used to process the entire study area. A satisfactory fil-
tering result is obtained, which is in good agreement with the real topography. Finally, the high—precision topo-
graphic data of the entire study area is obtained through kriging interpolation.

Key words: Tidal flats; UAV ; LIDAR; Vegetation filtering ; Digital elevation model



