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ÅDesign and implementation of the 3D geodatabase 

ïUnderlying ideas & requirements 

ïImplementation 

ïLinkage to FileMaker Pro 

 

ÅThe MayaArch3D geo-browser 

ïArchitecture 

ïGeomajas 

ïImplementation & examples 

 

ÅConclusions and outlook 

 



Introduction 

3 G. Agugiaro, L. Loos: 3D database design and MayaArch3D geo-browser 

The MayaArch3D tool 
 

Å takes inspiration from previous experiences and existing approaches 

Å tailored to the needs of Copan 
 

Development steps: 

1. Design the database, definition of:  
ï conceptual schema for LoDs,  

ï geometric and semantic hierarchies,  

ï interaction with existing (attributes) database 

ï Interaction with other tools (geo-ōǊƻǿǎŜǊΣ о5 ǾƛŜǿŜǊΣ ŜǘŎΧύ 

2. Check & structure existing data accordingly  

3. Data integration & homogenisation 

4. Develop the management & visualisation & query front-ends 
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2D and 3D 
visualization, 
User Interface, 
GIS-Analyses 

webservices 

databases 

user-
management 



DB  requirements 
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ÅRequirements 

ïNeed to deal with B-Rep geometries 
Åno CSG, no BIM approach 

ÅBoth 2D and 3D geometries 

ïNeed to deal with multi-resolution models 

ïNeed to deal with multiple representations of the same object at 
the same resolution 
ÅE.g.: different hypothetical reconstruction models 

ïNeed to deal with hierarchically segmented models 

ïMain focus on man-made structures (but not only: DTM, 
geographic features, etc.) 

ïAdopt FOOS software solutions (as much as possible) 

ïObey to the rule of simplicity, avoiding data redundancy 

ïAllow for enough flexibility to be extended in future 
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ÅWrt. data modelling: 

ïNeed to deal with B-Rep geometries 
Åno CSG, no BIM approach 

ÅBoth 2D and 3D geometries 

ïNeed to deal with multi-resolution models 

ïNeed to deal with multiple representations of the same object at 
the same resolution 
ÅE.g.: different hypothetical reconstruction models 

ïNeed to deal with hierarchically segmented models 

ïMain focus on man-made structures (but not only: DTM, 
geographic features, etc.) 

 



Data modelling 

7 G. Agugiaro, L. Loos: 3D database design and MayaArch3D geo-browser 

ÅWrt. data modelling: 

ïNeed to deal with B-Rep geometries 
Åno CSG, no BIM approach 

ÅBoth 2D and 3D geometries 

ïNeed to deal with multi-resolution models 

ïNeed to deal with multiple representations of the same object at 
the same resolution 
ÅE.g.: different hypothetical reconstruction models 

ïNeed to deal with hierarchically segmented models 

ïMain focus on man-made structures (but not only: DTM, 
geographic features, etc.) 

 

RED: already covered by CityGML όƘƻǿŜǾŜǊΥ ǘŀƛƭƻǊŜŘ ǘƻ άƳƻŘŜǊƴέ 
cities) 

 



Å/ƛǘȅDa[ Ŏƭŀǎǎ α.ǳƛƭŘƛƴƎά  
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Source: CityGML 2.0 Specifications 
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Å/ƛǘȅDa[ Ŏƭŀǎǎ α.ǳƛƭŘƛƴƎά ό¦a[ ŜȄŎŜǊǇǘύ 

<<Feature>> 
AbstractBuilding 

<<Feature>> 
Building 

<<Feature>> 
BuildingPart 

<<Geometry>> 
Multisurface 0..1 

LoD0Footprint 
LoD1MultiSurface 
LoD2MultiSurface 
LoD3MultiSurface 
LoD4MultiSurface 

*  
*  
*  
*  
*  

*  

*  
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Åaŀȅŀ!ǊŎƘо5 Ŏƭŀǎǎ α{ǘǊǳŎǘǳǊŜά ό¦a[ ŜȄŎŜǊǇǘύ 

<<Feature>> 
AbstractStructure 

<<Feature>> 
Structure 

<<Feature>> 
StructurePart 

<<Geometry>> 
Multisurface 0..1 

LoD0Footprint 
LoD1MultiSurface 
LoD2MultiSurface 
LoD3MultiSurface 
LoD4MultiSurface 

*  
*  
*  
*  
*  

*  

*  <<Feature>> 
Representation 

*  
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Å9w aƻŘŜƭ ŦƻǊ α.ǳƛƭŘƛƴƎά όŜȄŎŜǊǇǘύ 

1 

1 
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Å9w aƻŘŜƭ ŦƻǊ α{ǘǊǳŎǘǳǊŜά όŜȄŎŜǊǇǘύ 

1 

1 

1 

n 
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Å5 Levels of Detail 

ïLoD0: 2D (multi)polygons, as 
ƛƴ άŎƭŀǎǎƛŎŀƭέ DL{ 

ïLoD1: Single (or set of) 
prismatic geometries 

ïLoD2: 3D models (only 
exteriors) 

ïLoD3: 3D models (with 
interiors) 
ÅSome elements can be 

(simplified) reality-based 
models 

ïLoD4: 3D high-resolution 
models or architectonic 
details (reality-based) 

 

LoD2 

LoD3 
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LoD3 

LoD3 

LoD3 



Data modelling 

15 G. Agugiaro, L. Loos: 3D database design and MayaArch3D geo-browser 

LoD4 
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ÅAdding semantics (as shown in previous ppt) 
(example of a temple segmentation tree) 


