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ABSTRACT: This study investigated the application of terrestrial light detection and ranging (LiDAR) to inspect the defects of
the vegetated levee. The accuracy of vegetation filtering techniques was compared by applying filtering techniques on
photogrammetric point clouds of a vegetated levee generated by terrestrial LIDAR. Representative 10 vegetation filters such
as CIVE, ExG, ExGR, ExR, MExG, NGRDI, VEG, WVI, ATIN, and ISL were applied to point cloud data of the Imjin River levee. The
accuracy order of the 10 techniques based on the results was ISL, ATIN, ExR, NGRDI, ExGR, ExG, MEXG, WI, VEG, and CIVE. Color
filters show certain limitations in the classification of vegetation and ground and classify grass flower image as ground.
Morphological filters show a high accuracy of the classification, but they classify rocks as vegetation. Overall, morphological
filters are superior to color filters; however, they take 10 times more computation time. For the improvement of the
vegetation removal, combined filters of color and morphology should be studied.

KEYWORDS: Levee vegetation, Photogrammetric point clouds, Terrestrial LIiDAR, Vegetation filtering
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Fig. 8. Ground-filtered point cloud sets.
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Fig. 10. Ground DTMs after filtering the vegetation images.
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Fig. 11. Difference of terrain elevations between DTMs filtered and unfiltered vegetation image in March 2022 (unit: m).

Table 1. Error and computation time of filters of the vegetation images.

Filters RMSE (m) MAE (m) Implementation method Computation time (sec.)

CIVE 0.195 0.172 User defined R function 0.72

ExG 0.177 0.157 User defined R function 0.66

ExGR 0.176 0.156 User defined R function 0.71

ExR 0.167 0.147 User defined R function 0.66

MEXG 0.178 0.158 User defined R function 0.70

NGRDI 0.171 0.151 User defined R function 0.62

VEG 0.185 0.164 User defined R function 1.00

WI 0.182 0.163 User defined R function 0.81

ATIN 0.142 0.113 LAStools 12.55

ISL 0.122 0.107 User defined R function 11.00
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