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Building and Maintaining Highway Infrastructure
through Innovation in Highways Department
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Highways Department is committed to apply advanced surveying technologies to assist in the planning, design and management of the road network
in Hong Kong. The department is the first government department deploying the centimeter-level high-precision mobile laser scanning and imaging
system (MLSI), and fully applying such technology in the daily work since 2017. The system is mounted on a survey vehicle to collect point cloud and image
data of roads and surrounding environment quickly and accurately. There is no need to close the road to complete the survey work. This year, the

department has acquired a new MLSI with enhanced performance to improve work effectiveness.
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The system includes two laser scanners, two Global Navigation Satellite System Receivers, an inertial measurement unit, a
distance measuring instrument and a camera system. The system can survey the spatial data of surrounding environment with
laser scanning point at a speed up to 2 million points per second supplemented with panoramic images.
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Examine the relationship between road design and existing conditions model.
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Overlaying 3D model on existing site point
cloud to review impact of design on existing
environment

Collecting point cloud of a site Creating 3D model of proposed structures from
design drawings
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The point cloud and images captured by MLSI can support monitoring of road conditions and identification of potential road defects, facilitating
arrangement of road maintenance work.
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Analysis of road conditions with with the aid of contour lines Contour lines generated from point cloud data can visualise
the aid of 3D mesh model the undulation of road surface. This could be further utilised

for other applications such as detection of rutting
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Road features such as lamp posts and road markings can be classified
by point cloud intensity and panoramic image.
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Road inventories such as sign boards, railing and tactile paving can be digitised and analysed with Geographic
Information System (GIS) technology.
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Clourised point cloud can be utilised to produce survey plans and 3D model to perform
measurements on topographic features such as tree crown spread and tree height

Viewing ground features with colorised point cloud
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Users can perform length and area measurements from point cloud captured inside a tunnel and form BIM models to facilitate tunnel maintenance

and road inventory management.

Model in 3D GIS
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Point cloud of BIM model of
Lion Rock Tunnel Lion Rock Tunnel

Inspection of Creation of 3D model Creation of BIM object
tunnel structure
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Vision
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Through the two existing MLSIs of Highways Department, engineers can obtain more detailed and accurate survey data. In planning road, construction and maintenance
work, they can obtain road conditions more effectively, improve the surveyors’ work safety on roads and reduce the inconvenience caused by road closure.






