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On the Penetration Rate of Point Clouds
from Airborne LiDAR

Student : Ching-Mei Huang Advisor : Tian-Yuan Shih

Department of Civil Engineering

National Chiao Tung University

Abstract

The point cloud obtained from airborne LiDAR is composed of ground points
and non-ground points. The density of ground.points is an important index for
characterizing the quality of -DEM. When ground point density is high and
distributed evenly, topography -can ibe presented with high fidelity. There are a
number of factors which may influence the ground point density. In addition to the
density of the original point cloud, penetration rate is another essential factor.

Penetration rate is influenced by land-cover types, incidence angle, flying height, etc.

This study investigates the indices for measuring penetration rate and the

relationship among various factors. Three study subjects are included.

(a) The penetration rate indices based on grid and TIN with different land-cover types

are compared.
(b) The influence of incidence angle on penetration rate is evaluated with real data set.

(¢) The relation between the building height, overlap ratio, and the shadow is derived,

and validated with real data set.
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The experiments revealed that the area size of statistic unit has high influence on
the density computed. The triangle ranking indices based on TIN are less
influenced by the compensation between high and low density regions in the unit area.
It is also proved from real data analysis that the penetration rate is higher with smaller
incidence angles. Overlap between flight lines can reduce the building shadow

effectively, but not when the buildings are closely spaced.
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