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Abstract

In order to accelerate the upgrading of the two-dimensional national base
map to the three-dimensional (3D) base map, the National Land Surveying and
Mapping Center of the Ministry of the Interior (NLSC, MOI) has started to build
3D road model data in 2019, and uses the results of Taiwan's general electronic
map (Taiwan e-Map) combined with the Digital Elevation Model (DEM) and the
Digital Surface Model (DSM) to establish a rapid construction operation for 3D
road models refering to CityGML 2.0 LODL1. In 2020, the project started to build
the 3D road models of the whole Taiwan. In 2024, the fifth year of the project, the
model construction scope includes 3D road models of Yilan County, Hualien
County,Yunlin County and Nantou County.

The planar position of the 3D road model is based on the road surface of
Taiwan e-Map, the road elevation is extracted from the 1m DEM/DSM of the MOI,
and the road attribute data is extracted from the road attribute of Taiwan e-Map,
and it is connected to the basic road section coding for traffic information of the
Ministry of Transportation and Communications. For road sections that cannot
obtain elevation from DEM/DSM, the elevation obtained from stereo-mapping is
used to construct 3D road model.

The road model construction of this year is divided into two work zones.
Chung Hsing Surveying Co. Ltd. (CHS) is responsible for the second work zone.
The operation scope includes Yunlin County and Nantou County. The length of
the road models is originally planned to build 5,155 km in498frames. Considering
road connectivity and roads with the basic road section coding for traffic
information, additional OT or AL grade roads were built too, and a total of 5,480
km of roads were built. The integration of the results of previous years includes
the integration of -models of national highway built in 2020, express road built in
2021, and urban road in Taichung City in 2020. A total of 52 frames and 10 km
were integrated, so a total of 5,489 km were constructed in the second work zone
this year.

The work procedure of this year followed that developed at the 2019 pilot
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project and the 2020, 2021,2022 and 2023 construction project. Detail operation
adjustment and improvement was made after several work meetings with the
NLSC, the contractor of the first work zone, CECI Engineering Consultants, Inc.,
Taiwan, and the supervisory manufacturer, the Chinese Society of
Photogrammetry and Remote Sensing, to ensure the consistency of operating
procedures and results among different construction vendors.

Keyword: 3D road model, Taiwan e-Map, Digital Elevation Model (DEM),
Digital Surface Model (DSM)
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# 2-3DEM/DSM & 7 & &= B] 7 2 2 #ic& st 4

£E(km) = E(km) == (km)
95201025 1.790 95202004 0.468 94202007 0.651
95201029 0.069 95202013 0.269 94202016 0.458
95201092 0.059 95202024 0.386 94202017 0.728
95201091 0.081 95204030 0.258 S 94202026 0.567
95202011 0.256 95201033 0.086| = 7 | 94202036 0.181
95201039 0.406 95204047 3.234 94202062 0.246
95201030 0.147 95204058 0.275 94202063 0.782
95212065 0.367 95201022 0.668 94204100 3.246
95201028 0.321 95201024 0.629 94212037 0.311
95201009 0.506 95201026 0.422 94212038 0.824
95201018 0.268 96213089 0.844 94212039 2.940
EE% | 95201020 0.399| Ea#8% | 96213094 0.249 94212040 0.691
95212075 0.367 95201040 0.403 94212057 5.535
96213029 0.603 95201079 0.166 94212056 5.685
96213038 0.016 95204068 0.967 94212066 3.896
96213028 0.324 95204037 3.223| E1G8% | 94212047 2.345
96213039 0.873 95201064 0.220 94212065 0.435
96213048 0.297 95204046 0.760 95215051 0.252
96213056 0.305 95201023 0.688 95213071 0.709
96213079 1.944 95201080 0.107 95213053 0.333
95212099 5.515 95201085 0.293 95213075 1.009
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