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A Study of Evaluation Methods for Structure of Sub-canopy
Using Radio-Control Helicopters and LIDAR Data

BORJIGIN Habula* and GOTO Shintaro*

*Graduate Student of Geo-environmental Science, Rissho University

Abstract:

In this study, we focused on the utility of Laser Imaging Detection and Ranging (LIDAR) which enable us to
obtain information of wide area forest, for a purpose of using aerial photograph taken by radio-control helicopters to
evaluate the accuracy of LIDAR data concerning the difference in forest management.

We performed geometric correction processing for the aerial photographs taken by radio-control helicopters,
binarizing process for the luminosity value, and classification for canopies. Then the results were used to calculate
the proportion of both laser pulse reflected by single canopy and the laser pulse reflected among canopies. Through
field works, we measured the ground elevation of study area and investigated the elevation differences between
laser pulse reflected among canopies and ground to evaluate the accuracy of LIDAR data. At meanwhile, laser
pulse reflected among canopies was considered as ground surface, with which different value between LIDAR-
derived elevations was investigated. We mapped the different value that considered as tree height, and then made
comparison with field investigation results.

The forest with canopy openness greater than 50% has a LIDAR-derived elevation error less than 50cm, which
enable us to understand the topography under canopy. The result of this research demonstrated according to the
tree height map derived from LIDAR data, that the characteristics of understory, sub tree layer and overstory

from forest vary depending on different forest management, which is calibrated by field investigation result.

Keywords: Radio-Control Helicopters, LIDAR, Aerial Photograph, Sub-Canopy, DEM
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