ARCH
| =\ 3D

3D geodatabase design &
MayaArch3D geo-browser

Giorgio Agugiaro
AIT Austrian Institute of Technology
AUSTRIAN INSTITUTE LUkaS Loos

OF TECHNOLOGY

Universitat Heidelberg

Lt $ Bundesministerium Qo*““omr”%
[~ fiir Bildung N B
und Farsehung 3 z
FONDAZIONE % )
BRUNO KESSLER Swr . w®




Overvie

A Design and implementation of the 3D geodatabase
I Underlying ideas & requirements
I Implementation
I Linkage to FileMaker Pro

A The MayaArch3D gelaorowser

I Architecture
I Geomajas
I Implementation & examples

A Conclusions and outlook

G. Agugiaro, L. Loos: 3D database design and MayaArch3idayeser 2



MIAN/AEE Introduction

TheMayaArch3Diool

A takes inspiration fronprevious experiences and existiagproaches
A tailored to the needs of Copan

Development steps:

1. Design the database, definition of:
I conceptual schema fdroDs
I geometric and semantic hierarchies,
I Interaction with existing (attributes) database
i Interaction with other tools (ge@® N2 4 A SNE 05 OAS&HSNE

2. Check & structure existing data accordingly
3. Dataintegration &homogenisation

4. Develop themanagement &isualisation& queryfront-ends
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MIANTAGE DB requirement

A Requirements
I Need to deal with BRep geometries

A no CSG, no BIM approach
A Both 2D and 3D geometries

I Need to deal with multresolution models

I Need to deal with multiple representations of the same object
the same resolution
A E.g.: different hypothetical reconstruction models

I Need to deal with hierarchically segmented models

I Main focus on masmmade structures (but not only: DTM,
geographic features, etc.)

I Adopt FOOS software solutions (as much as possible)
I Obey to the rule of simplicity, avoiding data redundancy
I Allow for enough flexibility to be extended in future
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MIAN/AEE Data modelling

A Wrt. data modelling:

I Need to deal with BRep geometries

A no CSG, no BIM approach
A Both 2D and 3D geometries

I Need to deal with multresolution models

I Need to deal with multiple representations of the same object
the same resolution
A E.g.: different hypothetical reconstruction models

I Need to deal with hierarchically segmented models

I Main focus on masmmade structures (but not only: DTM,
geographic features, etc.)
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A§C5 Data modellinc

A Wrt. data modelling

I Need to deal with BRep geometries
A no CSG, no BIM approach
A Both 2D and 3D geometries

I Need to deal with multresolution models

I Need to deal with multiple representations of the same object
the same resolution
A E.g.: different hypothetical reconstruction models

I Need to deal with hierarchically segmented models

I Malin focus on masmade structures (but not only: DTM,
geographic features, etc.)

REDalready covered bZityGMLO K2 6 SOSNY (| A f ;
cities)
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LOD3

LOD1 LOD2

Building

Building with two
building parts
(represented as
one Building
feature and one
included Build-
ingPart feature)

Building consist-
ing of one part
(represented as
one Building
feature)

Source: CityGML 2.0 Specifications
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ARSCDH Data modellinc

Al AGéDa[ Oflaa o.dzAf RAYy3Ia
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ARZCDH Data modellinc

Aal &F'! NOKo5 OflFaa of 0dNHz00 c

* LoDOFootprin
x  LoD1MultiSurfacé
. <<Feature>> «|  <<Feature>> [ CoD2MuTiSurach
<> - i x| oD3MultiSurface
AbStra(.}itrUCtU re Representatlon *___LoDAMultiSurface
J <<Geometry>>
0.1 Multisurface
J  <<Feature>> <<Feature>>
| StructurePart Structure

G. Agugiaro, L. Loos: 3D database design and MayaArch3idayeser 10



Aodw az2RSft

E public.building

Data modelling

F2NJ a. dzA f

RAY 36

£ id: serial
& building_parent_id: integer
& building_root_id: integer

& lod1_geometry_id: integer
1 lod2_geometry_id: integer
5 lod3_geometry_id: integer

& lod4_geometry_id: integer

E] public.surface_geometry

E9 name: varchar{1000)

E name_codespace: varchar(4000)
£ description: varchar(4000)

=4 class: varchar(256)

2 function: varchar{1000)

E9 usage: varchar{1000)

£ year_of_construction: date

= year_of_demolition: date

E roof_type: varchar(256)

E9 measured_height: double precision
E5 storeys_above_ground: numeric(8)
£ storeys_below_ground: numeric(8)

B9 storey_heights_above_ground: var...
E9 storey_heights_below_ground: var...

= lod1_terrain_intersection: public.g...
= lod2_terrain_intersection: public.g...
B lod3_terrain_intersection: public.g...
B9 lod4_terrain_intersection: public.g...
= lod2_multi_curve: public.geometry
£ lod3_multi_curve: public.geometry
E9 lod4_multi_curve: public.geometry

£ id: serial
& parent_id: integer
& root_id: integer

E9 gmlid: varchar(256)

E9 gmlid_codespace: varchar{1000)
= is_solid: numeric(1)

= is_composite: numeric(1)

9 is_triangulated: numeric(1)

B is_xlink: numeric{1)

£ is_reverse: numeric(1)

59 geometry: public.geometry

£ surface_geometry_pk

£# surface_geom_spx

2# surface_geometry_fkx
4f surface_geometry_fkx1
2# surface_geometry_inx

building_pk
building_fkx
building_fkx1
building_fkx2
building_fkx3
building_fkx4
building_fkx5
building_lod1terr_spx
building_lod2multi_spx
building_lod2terr_spx
building_lod3multi_spx
building_lod3terr_spx
building_lod4multi_spx

[ R R R R R R R SRR

building_lod4terr_spx

(
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Ed copan_new.structure

F2NJ a{ 0§ NHzO U dzNB &

4 id: serial
Hg parent_id: integer
B class_id: integer

Ed copan_new.representation

modellinc

E copan_new.geometry

4o id: serial
Hg structure_id: integer

2 id: serial

25 geom: public.geometry

ES root_id: integer

E grp: varchar{50)

Ed str_name: varchar(256)

B idaifield_id: integer

Eg descriptien: wvarchar{S00]

E3 centroid_local: public.geometry
ES centreid_geo: public.geometry
E bbox_local: public.geometry
ES bbox_geo: public.geometry

E2 notes: text

E last_edit_by: varchar{30)

B last_idaifield_edit_by: varchar{50]

Ed last_edit_on: timestamp_with_tim...

E has_children: boolean
E2 height: numeric
Eg worka: public.geemetry

E last_idaifield_edit_on: timestamp...

structure_pkey

structure_index01
structure_index02
structure_index03
structure_index04
structure_index03
structure_index06&
structure_index07
structure_index08
structure_index09
structure_index10
structure_index11

R R R R R R R R

E str_name: varchar{256)

ES rep_type: varchar{50)

E rep_description: text

Eg is_texturized: beeclean

E is_segmented: boolean

Ed lodO: integer

ES lod1: integer

E lod2: integer

E3 lod3: integer

E lod4: integer

E9 idaifield_metadata_id: integer

E auth_level: integer

E is_served: becolean

ES notes: text

E last_edit_by: varchar{50)

ES last_edit_on: timestamp_with_tim..,
E lod: integer

Eg geom_id: integer

E5 last_idaifield_metadata_edit_by: ...
Ed last_idaifield_metadata_edit_en: ..
ES temp_id: integer

E geom_file: varchar({50)

ES geom_url: warchar{30)

25 wrml: text

5 texture_id: integer
E2 notes: text

25 temp_id: integer
E2 npoints: integer
E5 nfaces: integer

5 geometry_type: varchar{50]

5 geom_2d: public.geometry

42 geometry_phey

4 geometry_index01
2 geometry_index02
4 geometry_index03

4 geometry_geometry_type_idx

& geometry_temp_id_idx

/& representation_phkey

4 representation_id_geoem_idx
representation_index01
representation_index02
representation_index03
representation_index04

4 representation_index03

4 representation_index06

4 representation_index07

i representation_index08

4 representation_index09

4 representation_index10

4 representation_indexl1

4 representation_index12

2 representation_lod_idx

4 representation_temp_id_idx

WRWR
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A 5 Levels of Detalil
i LoDQO 2D (multl)polygons as ,-
AY GOfl aairolf ¢
I LoDI Single (or set of)
prismatic geometries

I LoD2 3D models (only
exteriors)

I LoD3 3D models (with
Interiors)

A Some elements can be
(simplified) realitybased
models

I LoD4 3D highresolution
models or architectonic
details (realitybased)
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3D Data modellinc
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3D Data modellinc
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FffD” Data modellinc

A Adding semantics (as shown in previous ppt)
(example of a temple segmentation tree)

Main Structure

Superstructure Substructure

Exterior Walls

Interior Walls Bench NE E"d NW
Jambs
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