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ABSTRACT: Recently, 3Dbuilding model has become a new rebdaaus for its diversified functionalities and
applications. In geoinformatics, the level of detaOD) of the city model is well-defined by the &p Geospatial
Consortium (OGC). Textures and shapes of the mghklishall correspond to vary with the zoom levdings.
However, if the system requires very detailed infation on objects and attributes, such as individwgam,
structure and properties, current OGC specificatiaty be inadequate.

On the other hand, Building Information Modeling®B is an object-orientated approach for produéimtependent
objects within a model structure. This helps engliseand designers visualize and manage spatiatapphs more
easily. In other words, there are two approachesadel construction, namely top-down approach mifeematics
and button-up method in BIM. This study aims tegrate geomatic approach with the BIM for 3D buitdand city
modeling during the life cycle of the buildings ieal world. The concept to construct such model® ibuild
individual structure with spatial attributes anddom a complete building model. This model notyoptovides the
users with 3D visualization but also spatial infation for further applications within a building.

1. INTRODUCTION

3D virtual environments such as Google Earth anglisk have brought significant impact to the use of
geoinformatic applications (Zhu, 2010). In recesdins, the construction of 3D building models hasnbeidely used
in such systems for diversified applications. ifgtance, touring guide and city development comnignotilize 3D
models to make the vivid environment in a compgienerated environment. There are many ways to reamb gD
building models such as Light Detection and RangdinBAR) technique and close-range photogramméthyough
these methods, accurate 3D building models canhsticted effectively and used in the 3D geo-imiatic system.
Furthermore, it will be helpful to users if the netsl are associated with corresponding attributesbuilding
construction and management, the use of virtualetsots an important issue during the life cycle.il@ing
Information Modeling (BIM) is regarded as a useftdy to manage 3D buildings in virtual systems (L2@06).
However, BIM is preferred in designing before birilgl constructions. In geomatics, to reconstructrttzelels of
buildings which are already in real world is a mooemonly adopted approach.

In the CityGML specification by the Open Geospa@alnsortium (OGC), Level of Detail (LOD) can be dide
represent city models in different scales and tetaicording to different requirements. In OGC GML, LOD4 is
the finest level for representing building detaifgluding indoor objects. However, in order toginformation to a
detailed model, it is necessary to construct inddpat objects within a building through botton-upthod of BIM
(Jung, 2011). Besides, a BIM model provides an apgyoach to change the design and attribute. ©attrer hand,
the whole model is first constructed and then timited parts are added gradually in geoinformepigroaches. In
order to take advantages of both approaches, tilnily sntegrate geomatic building models with BIMdonstruct
detail building models with useful attributes. Witke objects within a building, the complete builglimodel can



then be created byombining all objectsCorresponding attribute information is also asdeciavith objects of th
constructed model, so they can be used in us applications.

2. MATERIALSAND METHODS

2.1 Original data

At the beginning of constructing 3D models, theibdataused in this study a2D designing graphs displayed in
Figure 1. With this graph, data ppeecessing is necessary to assure that the veailetbtnodels can be construct
This research than utilize an objectentated approach reconstruct the building modglung, 2011.
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Figure 1. 2D floor plan

2.2 Data processing and model reconstruction

The first step of this process in to convert impottobjects and features into a CAD (Comg-Aided Design)
system for object model reconstruct (Isildag, 2010)Figure 2 is the vector format of tisimplified floor plan of
Figure 1in CAD environment. The 2D vector plan includmportant objectsuch as stairs, walls and roc with
doors in order to recognize the position and siz8D building modelsin the developedbjec-orientated method,
only one floor can be dealt with atime. As each object and floor is reconstructeath LOD3 and LOD4 models a
almost completed by putting together the objeSome details such as windows and beams are sho3ivector

model as in Figure 3. The position and size of details including exterior faglesare estimated through
photographs.
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Figure 2. 2D vector floor plan



Figure 3. 3D vector model

3. INFORMATION-BASED ATTRIBUTES

3.1 Convert vector modelsto other 3D system

CAD models are useful for thaesigr, construction and management of 3Btwal modelsIn addition, users can
easily export or transfahe modelsto other 3D environent such as Sketchup or Sky/ and for further editing
(Isildag, 2010). For instanceisers can atta appropriate textures to exterior fagaalsd associate attributes to
independent objects. Figure 4ais example cconverting originalector models into Sketch format and acquiring
block model objectgrigure5 shows arxample of dividing the same building modeta many independent obje«
and attaching realistic texture images to form &aotg-realistic LOD4 model A Building model with exterio
textures and indogrartitions and objec is a LOD4 model in OGC CityGMiwvhile with BIM's approach. The me|
of such approach is thtad adjust objects within a building model is muesier tharreshap the whole model even
though in different virtual systems.

Figure 5. (aJndependent objects with a building mc (b) postprocessing with textur



3.2 Associating attributes

The CAD model can provide accurate and detail géerinformation, but there are no properties (attrisyta the
bare-bone CAD modelAfter creating the 3D detail model, various atttédmican be assigned to correspont
objects of the model. In this studsll models are eventually converted to KMZ for including KML files and
model files. KML is actually an é&nsible markup languagéXML) for information exchanging within computt
(Lee, 2006). The merit of thidnd of language is that independent objects and modelsgien attributes cabe
operated in other viewing systems such as GoogtihBad Skylin and its flexibility.

In this study, attributeare separated into two ty}, namely geoinformatic and n@eomati (Jung, 2011). Examples
of geoinformatic attributes includeoordinatesdimensions, area and the ljkehile nor-geomatic attributes are
inclusive ofownership, years of usagprice etc.Both types of attributes can be associated witlesponding
objects or members of the building model. The tastilbuilding models will Fve accurate and detailgeometric
shapes, appearance, and spatial properties aasvalieful spatial and r-spatial attributes. These models car
used in different 3D virtual systems for differapiplications. For examy, Figure 6 display one of the objects with
information-based attributes iGoogle Eartt Although this example only listthe information (attributes) «
building model, the associated attributes of défeérobjects or members of the model can providessar)
information that are wavailable in conventional buildingodels.
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Figure 6. One of the block models with attributkewing on Google Ear

4. CONCLUSION

Traditionally, to construct 3D building models ubyatarts from the exterior shapes &ac¢ads for visualization and
other applicationsThis paper presents a systematic appr to use 2D floor planfor the construction of dete
building models and incorporate the concept of BtMconnect the model with attribut Important objects of the
floor plans are convertedto vector forme in a CAD system. Necessary spatial and-gpatial attributes are then
associated with corresponding objecThese data are used to construct detail 3D buildimaglels that ar
conforming to OGC CityCML LOD4 sndards and with information-based attribufEse resultant building mode
can be used in existing city models or visualizatpatforms ancdifferent objects would display correspond
attributes for querying and viewirig virtual environmer. For further applications, thigpe of buildingmodel is
very useful in providing more informaticwithin independent objects and fmanagemei during the life cycle of a
building.
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