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1、Introduction 

3D GIS fast growing 

Everything around us is in 3D. 



Reida Elwannas   3D GIS: It’s a Brave New World,FIG WORKSHOP 2011 

3D GIS Models typical dataflow diagram 



OGC  CityGML  Levels Of Details for visualization    

Gröger et al., 2008 
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 Rapid population growth drives urban densification and 

complicates land usage. Cities are developed towards higher 

and multi-functional buildings to maximize land utilization. 

 3D cadastre allows applications to capture different 

property rights on the vertical space such as land surface, 

above and under ground – this was not possible in 2D 

cadastre data 

 City building development has raised the importance of 3D 

property management and digital visualization, which leads 

to the trends in establishing 3D cadastre data 

3D Cadastre Development Trends 

2D Cadastre 3D Cadastre 

OLIVARES GARCÍA .et al,   3D Modeling and Representation of the Spanish 
Cadastral Cartography, FIG WORKSHOP 2011  



2、Cadastral system in Taiwan 

Area in Taiwan: 

                       36,000 km2 

Population:   23,224,000 

Registered Land: 
                          34,920km2 

Urban Land:      6,760km2 

Non-Urban Land: 
                           28,160km2 

 



Registered Land: 

 14,864,947 parcels 

Registered Building :   

    7,739,089  building number 

local land office: 108 

Graphic Digital Transfor

Taiwan  Cadastral Survey Status 

All in digital format 

15,100km2 14,100km2 

5,500km2 



Land  property  registration   

Since 1990 a digital method has been used for the resurvey, 

and the original graphic cadastral maps have also been 

digitized and completed in 2007 

land description 

land ownership 

other rights 

Land parcel data 
Parcel boundary 
Coordinate data of corners 



Cadastral map Internet service systems  

(http://easymap.land.moi.gov.tw/) 



 Building permit is issued by Public Work Bureau.   Property 

registration is managed by Land administration Bureau.  

 Result maps of building survey is required for building 

registration，which  is the result of Initial survey of 

constructional Improvement. 

 Applying for initial survey of constructional Improvement 

requires building permit, construction plane, and building 

use license. The result maps of building survey is issued 

upon completion 

 Result maps of building survey contains building plane, 

location, area calculation formula, and other attributes 

Building Registration in Taiwan 

+ 



Owner building plans contains the main & attachment building 

Result map of building survey 

1/100 or 1/200 

1/500 

Past we used hand-drawn, computer-aided drawing and paper storage 

At present Result map of building survey have been scanned into image files stored。 



  Result map of building survey  in different periods 



Since 2007 Development a 「Building Information System」to 

complete Result map of building survey  and store in vector 



3、 3D Cadastral Building Modelling 

How to Modelling ? 

2D           3D 



Floor plans has the following properties 

 The coordinate system is the same as cadastral map 

 The accuracy of the plane is high 

With the correct floor height 

 Have the attribution information of building 

 Have the construction management license Information 

 Could link with the land administrative Information.  



Building  roof

+ roof vertical plane color code 

+ roof horizontal plane color code 
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+ the top point coordinate
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Steps of  3D Modelling 

Result map of 
building survey 

Floor plan of 
building 

Construction 
plans 

Multi floor plans 
of building 

  

Basic 3D building 
model 

  

Digital 
cadastral map 

Detail building 
modeling 

  

3D Cadastre building 
model 

Field 
reconnaissance 

Attribute 
data 

1.Establishment of Storey Plane  

2.Establishment of basic 3D cadastral building model 

3.Detail 3D building model 

Floor plan and 

accurate position 
floor、wall、door、

window、column、

balcony、wall-inner、

roof… 

texture、furniture 、 

street furniture、… 



Past: Existing scanned Result map of building survey 

 _need to vectored 

Now: Completed vector data with the 『Building Information 

System』 

_ Adjacent polygons are joined together with the same storey 

Future : 

 _BIM(Building Information Modelling) method is considered 

Step1:  Establishment of Building Storey Plane  

Building plane map is drawn based on each property corresponds 

to a building number.  



Step1:  Establishment of Building Storey Plane  

The 2D raster floor planes must be transformed into vector polygons 



exterior walls, main and attachment walls, and boundary walls 

may used to adjoin multiple floor planes into a storey plane. 

   

Storey plane establishment process 



Storey Plane Vectorization System 

Storey Plane Vectorization System 

8.Check & store 

7. storey vertical align process 

6.Adjacent polygons join 

5.Plane locate to cadastral position  

4.Same building number different floor vertical align  

3.Plane polygon drawing & attribute edit  

2.Raster Result map process 

1.Select of building & take data 



Example of an apartment  Building  

14 storey building with 105 Building Number 



Review of the owner property 



Step2: basic 3D cadastral building model 

Eaves 

Building 

Door 

Balcony 

Window 

Elevator 

Floor Column 

Layer 

Wall 

Based on the building components in the CityGML standard, 

and the contents and features in the result maps of building 

survey, we designed 10 building components to describe the 

cadastral building model 
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Basic 3D Cadastral Building System  



Construction  plans 



Example of an apartment Building _2  







Step3:  Detail building model 

If detail building models are required, additional survey or 

interior drawings are required for texture processing. 

We may output the data as SketchUp format for further 3D 

data editing 



Example of Detail building model 



Example of Detail building model 



Example of Detail building model 



3D Cadastre Building Data storage structure 

 building number and location  
 storey ID 
 storey polygon 
 3D graphical data 
 3D surface and texture  
 horizontal planes and textures  
 vertical planes and textures 
 floor information 
 building stairs  
 floor stairs  
 columns 
  view point 
 interior walls 
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+縣市：縣市代碼
+涵蓋範圍：GM_Surface

<<FeatureType>>
BLD_直轄市、縣市

+縣市：縣市代碼
+鄉鎮市區：CharacterString
+涵蓋範圍：GM_Surface

<<FeatureType>>BLD_鄉鎮

+縣市：縣市代碼
+鄉鎮市區：CharacterString
+地政事務所代碼：
CharacterString
+段名：CharacterString
+涵蓋範圍：GM_Surface

<<FeatureType>>BLD_地段

1..*

+建號母號：CharacterString
+建號子號：CharacterString
+建物門牌：門牌資料
+建物門牌位置：門牌位置
+多邊形資料：樓層平面多邊形

<<FeatureType>>BLD_已登記建
物門牌

+編號：CharacterString
+樓層資料：樓層
+門牌資料：已登記建物門牌
+使用執照號：CharacterString
+柱子資料：柱
+高程：Decimal
+建物屋頂突出物資訊：屋頂突出物

<<FeatureType>>BLD_棟次

+地段(小段)編號：CharacterString
+多邊形資料：立體建物圖多邊形

<<FeatureType>>BLD_立體建物圖

+編號：CharacterString
+樓層數：Integer
+結構：CharacterString
+多邊形：GM_Surface
+建物屋頂突出物資訊：屋頂突出物
+建物立面影像資訊：建物立面影像
+建物高度：Decimal
+高程：Decimal

<<FeatureType>>BLD_立體建物圖多邊形

+底部多邊形：GM_Surface
+頂部坐標點：GM_Surface
+高度：Decimal
+紋理：紋理代碼
+說明文字：CharacterString

<<FeatureType>>BLD_屋頂突出物

+檔名：CharacterString
+貼圖位置：GM_Surface

<<FeatureType>>BLD_建物立面影像

0..11..*

+編號：CharacterString
+主附建物：CharacterString
+用途：用途代碼
+高度：Decimal
+面積：Area
+多邊形：GM_Surface

<<FeatureType>>BLD_樓層平面多邊形

+層數：CharacterString
+多邊形資料：樓層平面多邊形
+樓電梯資料：樓電梯
+竣工平面圖檔名：CharacterString
+牆壁資料：牆
+高度：Decimal

<<FeatureType>>BLD_樓層

0..1

+編號：CharacterString
+出入口點位：GM_Point
+多邊形：GM_Surface
+說明文字：CharacterString
+樓電梯類型：CharacterString

<<FeatureType>>BLD_樓電梯

+地段(小段)編號：CharacterString
+棟次資料：棟次

<<FeatureType>>BLD_立體建物樓層

+戶政門牌：門牌資料
+坐標：GM_Point(3D)

<<FeatureType>>BLD_門牌位置

+縣市別：CharacterString
+區別：CharacterString
+里別：CharacterString
+鄰別：CharacterString
+路街：CharacterString
+地區：CharacterString
+巷：CharacterString
+弄：CharacterString
+門牌號：CharacterString

<<DataType>>BLD_門牌資料

+中心點位：GM_Point
+長距離：Decimal
+短距離：Decimal
+形狀：CharacterString
+角度：CharacterString

<<FeatureType>>BLD_柱

+類別：CharacterString
+高度：Decimal
+門窗開口資料：門窗開口

<<DataType>>BLD_牆

+類型：CharacterString
+與牆線端點的距離：Decimal
+底部高度：Decimal
+寬度：Decimal
+高度：Decimal

<<DataType>>BLD_門窗開口

1..*

ISO 19100 Standard of 3D Cadastre Building 



3D Cadastre Building feature v.s  CityGML Building feature 

3D Cadastre 
building feature 

 

CityGML Building 
Model Feature 

CityGML Building 

Model Feature 

3D Cadastre Building  

Model feature 

_AbstractBuilding 立體樓層  Storey 

_BoundarySurface 樓層平面多邊形  Floor 

Building 立體建物  Building 

RoofSurface 屋頂 Roof 

WallSurface、
InteriorWallSurface 

牆  Wall 

Door 門  Door 

Window 窗   Window 

IntBuildingInstallation 樓電梯  Elevator 

IntBuildingInstallation 柱   Column 

Result map of 
building survey 
attribute data 

CeilingSurface、Room、
BuildingFurnitur… 



Multi-Level 3D Cadastre Building Model  Schema for Data Exchange   



4、Prototype system of  Application 



Prototype system of  Application 

The system exploits the information from the land and 

building registration to compute a 3D building model 

which underpins property ownerships. 

National  cadastral database 

Cadastral map 

Cadastral map 

Topograpic map 

Multipurpose cadastral 
3D Information  system 

3D Building Model 

Skyline 
Google Earth 
Android 

Taipei City 
Taipei County 

Taichung City 

kaohsiung City 

Dept. of Land Administration, M.O.I. 



Multipurpose  Cadastral  3D  Information System 

Maps  Query  

Land & Building 

number query 

Doorplate query 

Intersection query 

Road query 

Facility query 

Location query 

Path planning 

Land services 

Building number 
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Development 

zone query 

Zoning query 

3D application 

3D building 
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Moving lines 

navigation 

Real Estate 

value-added 

System 

management 

Storey Plane Vectorization subsystem Basic 3D Cadastral Building subsystem 

Prototype  system function     



 44th readjustment 
area in Kaohsiung 
City. 

  The area occupies 
approximately 144 
hectares containing 
1530 lots, 

 11310 registered 
building numbers, 
and approximately 

550 buildings.  
 Using in both 

Skyline & Google 
Earth platform 

 

The Pilot system Area 



Using Skyline、Google Earth & Mobile system platform 



Map Data Query 



Land  Services 



Planning  and  Development 



3D application for house property browsing 





Google Earth 



外觀 
內部 



5、 Conclusions 

 Result maps of building survey issued during building 

registration may be used to establish multiple floor planes, which 

can be integrated into 3D models based on building height 

information  

 Construction plans provide building element data such as door, 

windows, and balcony for constructing basic 3D model.  Further 

details may be edited as required.  

 The database developed in this study is 2.5D. Since it is directly 

linked to National Cadastre Database and allows real-time 

information query, its potential applications are vast 

 This study is an ongoing project sponsored by the government. It 

is expanding to other major cities and are currently under cost 

budgeting and seeking more applications 

 Future studies include legislation regarding 3D cadastre 

establishment, data storage standard, information sharing, and 

maintenance.  



Thanks for your attention ! 

END 


