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Abstract

With the advancement of Geospatial Technology, 2D information has
gradually developed into 3D information. Since 2011, the Ministry of the
Interior has continued to research on the development, transformation,
renovation, and application of 3D terrain, 3D building design, and 3D road
modeling.

In 2019, the National Land Surveying and Mapping Center of the Ministry
of the Interior (NLSC, MOI) outsourced the project of “The 2019-3D Road
Model and Building Pilot Plan”, which proposed a rapid operational process to
build LOD1 3D road model. Moreover, the project has helped complete the
LODI1 3D road models of Taiwan's national highway, Taichung City and
Kaohsiung City during 2020 to 2021. In 2022, the NLSC launched the follow-up
project named “2022 and 2023 Government Procurement for 3D Road Model
Building Project”. The 2022 project builds the 3D road model of Taoyuan City,
Tainan City, Hsinchu City, and Hsinchu County. Moreover, in 2023, the project
also includes Keelung City, Taipei City, New Taipei City, Miaoli County,
Taitung County, and Central District as well as Shalu District of Taichung City,
which meet the CityGML2.0 LODI1 concept. In the meantime, to encourage
more vendors to participate, the project is divided into 2 operation regions to run
the project simultaneously.

The Chinese Society of Photogrammetry and Remote Sensing (CSPRS) is
appointed by the NLSC to conduct quality supervision and review on the project
of “2024 and 2025 Government Procurement for 3D Road Model Building
Project”, in accordance with “SOP on the 3D road plans and quality control”
released in 2021.

In 2024, the model construction scope includes 3D road models of Yilan
County, Hualien County, Yunlin County and Nantou County. This report is a
summary of the results, methods of quality control, and result inspection for the
project. The main summaries are:

1. The result inspection of the 3D road model data is carried in 4 stages
according to the contract.

2. Based on this year's experience in supervision and review, quality assurance
(QA) and quality control (QC) methods have been added to the operation,
which can effectively control the quality of the results and ensure that the
original quality of the results is achieved.

Keyword: CityGML, LOD1, 3D road model
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+surfaceMaterial - gmlzCodeType [0..1] [‘}‘ 3 lod0Network +surfaceMatenial : gml::CodeType [0..1]
lod1MultiSurface <<Feature>> <<Feature>> <<Geometry>>
Track Railway gml::GeometricComplex
lod2MultiSurface
lod3MultiSurface <<Feature>> <<Feature>>
lod2MultiSurface lod4MuttiSurface Hoad Gquse
fod3MultiSurface 0.1 lod2MultiSurface
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75 </coordinates>
76 </Point>
77 </Placemark>
78 <Placemark>
79 <name>NA</name>
80 <styleurl>#msn_ylw-pushpin</styleurl>
81 <ExtendedData>
82 <SchemaData schemaurl = "#interID">
83 <SimpleData name="INTERID">NA</SimpleData>
84 <SimpleData name="AREAID">AREA_RD_94181031_000002</SimpleData>
85 <SimpleData name="PLUSCODE">NA</SimpleData>
86 <SimpleData name="LON_4326">NA</SimpleData>
87 <SimpleData name="LAT_4326">NA</SimpleData>
88 <SimpleData name="INTERTYPE">NA</SimpleData>
89 </SchemaData>
90 </ExtendedData>
91 <Point>
92 <altitudeMode>absolute</altitudeMode>
93 <coordinates>
94 120.281305759290,22.9198390953921,22.539
95 </coordinates>
96 </pPoint>
97 </Placemark>
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180 <SimpleData name="MMDATE">MNA</SimpleData>»

181 <SimpleData name="LANEWIDTH">NA</SimpleData>
182 <SimpleData name="FROMLANE">NA</SimpleData>
183 <SimpleData name="TOLANE">MNA</SimpleData>

184 <SimpleData name="SIGNALID">NA</SimpleData>
185 </Schemabata>

186 </ExtendedData>

187 <Linestring>

188 <extrude>a</extrude>

189 <altitudeModerabsolute</altitudeMode>

190 <coordinates>

191 126.2760607633361,22.9218610057291,19.518 126.276006950686,22.92185931400612,
192 </coordinates>

193 </LineString>

194 </Placemark>

195 <Placemark>

196 <name>NA</name>

197 <styleurl>#msn_ylw-pushpin</styleurl>

198 <ExtendedData>

199 <SchemaData schemaurl = "#lineID">

200 <SimpleData name="AREAID">NA</SimpleData>

201 <SimpleData name="LINEID">MNA</SimpleData>

202 <SimpleData name="ROADCLASS1">NA</SimpleData>
203 <SimpleData name="ROADCLASS2">NA</SimpleData>
204 <SimnleNata nama="RNANCNANE"3NMAc¢ /Simn]eNnatas
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327 <SimpleData name="FRAMEID_R">NA</SimpleData>
328 <SimpleData name="TFRAMEID_R">NA</SimpleData>
329 <SimpleData name="TROADNO_R">NA</SimpleData>
330 <SimpleData name="LANEWIDTH">NA</SimpleData>
331 <SimpleData name="FROMLANE">NA</SimpleData>
332 <SimpleData name="TOLANE">NA</SimpleDatas>
333 <SimpleData name="SIGNALID">NA</SimpleData>
334 </SchemaData>

335 </ExtendedData>

336 <Polygon>

337 <extrudere</extrude>

338 <altitudeMode>absolute</altitudeMode>

339 <outerBoundaryIs>

340 <LinearRing>

341 <coordinates>

342 120.280398132323,22,9189536285537,22.292 120.280393782087,22.9189428255846,2
343 </coordinates>

344 </Linearring>

345 </outerBoundaryIs>

346 </Polygon>

347 </Placemark>

348 <Placemark>

349 <name>AREA_RD_94181031_000092</name>

350 <styleurl>#msn_ylw-pushpin</styleurl>

351 <ExtendedData>
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G <section>
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14 <core:creationDate»2024-11-18</core:creationDate>
15 <trans:class»li</trans:class>
16 <trans:lod2Multisurface>
17 <gml:Multisurface>
18 <gml:surfaceMember>
19 <gml:Polygon>
20 <gml:exterior>
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| -8 X
if] = H & bz m % &
[ cityFurniture.xsd https://standards.mci.gnv.tw/s(hemafﬂmad 3droadl.xsd"> %

&~

3 <gml:boundedBy>

a <gml:Envelope srsDimension="3" srshame="urn:ogc:def:crs:EPSG::4326">

5 <gml:lowerCorner>24.9644215835 121.4626208877 -2.248</gml:lowerCorner>
6 <gml:upperCorner>25.1891282201 121.663471657 894.884</gml:upperCorners>
7 </gml:Envelope>

8 </gml:boundedBy>

9 {core:cityObjectMembers>

10 <Road>

11 <section>

12 <FEE? gml:id="AREA_RD_96232048_080001_A">

13 <gml:name>AREA_RD 96232040 000001 _A</gml:name> |
14 <core:creationDate>2024-11-08</core:creationDate>

15 <trans:class>1</trans:class>

16 <trans:lodlMultiSurface>

17 <gml:MultiSurface>

18 <gml:surfaceMember>

19 <gml:Polygon>

20 <gml:exterior>

21 <gml:LinearRing>

22 <gml:poslist srsDimension="3">25.1483334973 121.5051713516 135.218 25.1483334942 121.5052144598

135.203 25.1483334912 121.5052575688 135.189 25.1483775308 121.5@52568367 135.912 25.1484215704 121.505256105 136.619
25.1484636677 121.5052548402 137.27 25.1485057649 121.5852535753 137.834 25.1485502418 121.5052520822 138.579 25.1485804377
121.505249955 139.178 25.1485964853 121.5052485233 139.445 25.148616164 121.5052465611 139.772 25.1486437457 121.5052435404 «

14@ 293 25 1486796397 121 5952398373 140 746 25. 1487136645 121 5952364489 141 275 25. 1487551692 121. 5@52381344 141.851 ‘“‘

Text ~ Grid Schema WsDL XBRL Authentic Browser

[EhLOD1_LINE RD_Agml| |fhLOD1_AREA_RD_A.gml | 4 b

Messages v x|

- B < X

@ rile D:\Python\CityTools\Data\3D_Road\R\LOD1-GML\A 1123RD_RD\LOD1_AREA_RD_A.gml is valid.
)
XMLSpy Enterprise Edition v2025 (x64) Registered to Paihui (NTU) ©1998-2024 Altova GmbH Ln 1,Col 1 CAP NUM SCRL

Bl 4-4-17 ~ 12 Altova XMLSpy # %8 5% 2 LODI1 = if g CityGML #& 5% 2.
A Py e

== (] X

w@! File Edit Project XML JSON DTD/Schema Schemadesign XSL/XQuery Authentic DB Convert View Browser WSDL SOAP XBRL Tools Window Help
| |
- 8 X

s BO & )& BB AR T S EeE & o= R &,
| cityFurniture.xsd https://standards.moi.gov.tw/schema/road 3droad23.xsd"> %
=) <gml:boundedBy> -

3

4 <gml:Envelope srsDimension="3" srshame="urn:ogc:def:crs:EP5G::4326">

5 <gml:lowerCorner>24.2901981531 120.5509563803 3.382</gml:lowerCorner>
6 <gml:upperCorner>24.3170177551 120.5642180023 26.452</gml:upperCorner>
7

8

5

F </gml:Envelope>
F </gml:boundedBy>
<core:cityObjectMember>

18 <Road>

11 <section>

12 <B&E gml:id="AREA_RD_95214072_000801 B">

13 <gml:name>AREA_RD_95214872_060091_B</gml:name>

14 <core:creationDate>»2024-11-88</core:creationDate> |
15 <trans:class>1</trans:class>

16 <trans:lod3MultiSurface> |
17 <gml:MultiSurface> |
18 <gml:surfaceMember> |
19 <gml:Polygon>

20 <gml:exterior>

21 <gml:LinearRing>

22 <gml:poslist srsDimension="3">24.298333583 120.5535537732 8.288 24.2983340486
120.553553986 8.291 24.2984106684 120.5535757155 8.753 24.2984816699 120.5535958056 9.122 24.2985670398 128.55362082183 9.567
24.2986511301 120.5536441879 10.052 24.2987245166 120.5536652427 10.47 24.2988022815 120.5536878843 10.865 24.2588786275
120.5537096561 11.294 24.2989730037 120.5537372494 11.82 24.299040476 120.5537569288 12.195 24.299094569 120.5537728538 v
12.486 24.2991393916 120.5537861002 12.747 24.2991559798 120.5537910025 12.843 24.2992341472 120.5538145272 13.313 4

Text ~ Grid Schema WSDL XBRL Authentic Browser

| fh . OD2 LANE RD Bgml |f@hlOD3 SIDEWALK RD Bgml |[EhlOD3 SIGN RD B.gml |[ghl OD3 AREA RD_B.gml |[ghl OD3 INTER RD Bg 4P
| !
| Messages - X
= B X
@ rile D:\Python\CityTcols\Data\3D_Road\R\LOD2-3-GML\GML\LOD3_AREA RD_B.gml is valid.
[
| XMLSpy Enterprise Edition v2025 (x64) Registered to Paihui (NTU) ©1998-2024 Altova GmbH Ln 1,Col 1 CAP |NUM SCRL
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