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1 LiDAR (Light Detection and Ranging)
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Progressive TIN densification
Triangulated Irregular Network
Adaptive Slope based filter
Adaptive slope based filter
Active contour models
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1 Morphological Filter
2 Digital Terrain Model
3 Hierarchical surface regularization
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1 Edge based clustering

2 Minimum block classification

3 Progressive TIN Densification / Regularization
Method

4 Hierarchical terrain recovery

5 coarse-to-fine

6 Segmented Point Clouds
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Abstract

Today, aerial laser scanners (LIiDAR) have an important role in 3D data acquisition from features. Bare earth
information is very important in deferent applications such as DTM extraction, determination of traversable
area, etc. Up to now, a lot of algorithms have been developed to automated filtering of LiDAR data. The
weakness of most of these algorithms is inability to remove the large buildings. The main aim of this paper is
to solve of this problem. Mathematical morphological operators were used for this purpose. First, the LIDAR
data was filtered using one of the most efficient filtering algorithms (slope based filtering algorithm).
Afterward, the result of filtering stage was improved by perform the proposed algorithm that is based on
mathematical morphological operators. The result of accuracy assessment indicate a negligible increase in type
I error and significant decrease in type Il and total errors. Since, in filtering process, the type Il and total errors
are more important than type | error, performing this supplementary processing present very good result.
Quantitative evaluation shows the output of the improved slope based algorithm with 20° slope threshold
present the best result. In this case type | error increased from 4.98% to 5.27%, type Il error reduced from
9.043% to 4.44% and total error decreased from 7.03% to 4.85%. Qualitative evaluation indicates the good
performance of the proposed algorithm in removing the large buildings which are remained from filtering
stage. Slope based filtering algorithm and Mathematical morphological operators were implemented in
MATLAB software.

Key words: Aerial laser scanners (LIDAR), Filtering, Slope based filtering algorithm, Mathematical morphology.
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