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Building and Maintaining Highway Infrastructure
through Innovation in Highways Department
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Introduction

HRREBCHETEARE TERGET, ETHEAIRESEEN T EFE X FERE TATEENEAREIRNE T s EHNEAREER IS
EHESEPREe

Highways Department conducts tree inspections and data collection regularly; on-site inspection of the trees is labour-intensive, time-consuming and
limited in the potential of identifying trees with deteriorating health condition.
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Multispectral Imaging with

Remote Sensing Technique
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By developing Remote Sensing based methodology and algorithm based on multispectral images,
tree health condition can be represented by the difference between NIR and visible bands measurements.
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Tree Health Classification
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achine learning based tree health classification can classify

tree health at canopy level and pixel level. With threshold-based tree health classification, data is collected for threshold
determination and further apply the threshold to tree samples as well as
change detection.
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Benefits and Potential Usages

RN fE B35 BAE R AT ZE R th [z BRI B 25 S SR B R P AR BV ik ; fE AR UL 524l rT LUE BRER R A
A B iR RS B A AR (R R AR T o

Efficient and accurate Tree Health Index (THI) allows Highways Department to proceed routine monitoring and
time series analysis of tree health condition.
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Acquiring Basic Tree Data through Light Detection and Ranging (LiDAR) Technique
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Airborne Light Detection and Ranging (LIDAR) is an advanced remote sensing
technology to acquire point clouds in order to estimate the tree height, canopy size, and
diameter at breast height (DBH).
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To conduct a LIDAR survey, an integrated UAV LiDAR system is used to extract tree aftributes for
devising effective strategic planning and management, as well as undertaking tree inventory collection
and undergoing studies of trees at inaccessible areas.
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The method of 3D segmentation can be applied onto the LIDAR data, through image
analysis to a voxel representation of point clouds to segment individual trees within 3D
geospatial space.
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Hyperspectral Library for Common Tree Species in Hong Kong
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Hyperspec’rral imaging is one of the contemporary remote sensing approaches; it involves spectroscopy and
a fine spectral resolution camera to provide high-resolution spectral data. With this technology, a spectral
library model for trees and the associated tree spectrum and phenology curve specification is produced.
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In addition, the staff use a lifting wagon to collect hyperspectral images of 75 urban trees belonging to 19 ) [[| - Macarnsetanars ve.
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species bi-monthly. The mean canopy spectral signature of each tree is computed and plotted to develop a : Il cosvaina squiettora
hyperspectral library of the 19 urban tree species in Hong Kong. ’ —

——Ficus hispida [H]

' —— Machilus chekiangensis [H]

Spectral Reflectance






