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The scarcity of vacant land and high land value in Thimpu City of Bhutan has
led to intensive use of space. People in the city find it more affordable to invest in the
apartment rather than to buy a piece of land to build a house. This creates a different
legal objects extending into vertical direction and the present 2D system cannot
handle it properly. Therefore, the importance of implementation of 3D Cadastre in
Bhutan is necessary to incorporate the present changing scenario in the land
administration as well as future trend in development as prevailing in other countries.
The main objectives of the study were to design UML model of CityGML ADE for
3D building cadastral database, and to develop a data exchange format and 3D
building cadastral database based on the UML model of CityGML ADE. Research
methodology consisted of four components: (1) analysis, (2) design, (3)
implementation, and (4) testing.

Main results included construction of 3D building model, UML modeling of
CityGML ADE for 3D cadastre, data exchange format, and building database. Herein
3D building model with interior layout was firstly generated according to the classes

of CityGML under SketchUp software. The constructed 3D building model was
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translated into their respective class using Feature Manipulation Engine as a gml file.
In this study, building module of CityGML was extended with new properties
included “ApartmentUnit”, “CommonPropertyUnit”, and “AccecesoryUnit” classes
along with building number and its parcel number. After that, XML schema based on
GML version 3.1.1 was generated from the UML model of Cadastre ADE using
ShapeChange software. The whole process of XML schema and codelist dictionaries
generation was activated through a batch file customized in Enterprise Architect (EA).

The modeling of the 3D building database was done in EA, which provided
comprehensive functionality for modeling database structures. Herein the UML
diagrams of tables were automatically generated from the simplified UML models
using the tool model driven architecture transformation. The code lists defined were
translated into tables assigned with a unique identifier to link to the column calling it.
Finally, SQL DDL scripts generated in EA was executed using SQL Command Line
to create tables, columns, primary and foreign keys, and relationship among the tables
in Microsoft SQL Server 2008.

In conclusion, the prototype of 3D building cadastral database was here
successfully designed and developed using CityGML as a base module in EA. This

work provides a basis for 3D cadastre implementation in Bhutan.
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