Integrated 3D Information model (3DIM)

Database load and retreival
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3DIM development - initial iteration 2007

6. Database import of test data (to Oracle Spatial)

7. Verification and retrieval in CityGML (without subsurface
features)

Two implementation alternatives compared
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Input data

Polygons

e Buildings

e Classified earth surface parts
 Below surface space
e Construcion work

e Water Body

e Geology

Lines

e Utilities

e Vegetation

e Cityfurniture

Points

e Vegetation

e City Furniture
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clzss THEMATIC 7

CONSTRUCTION_WORK BUILDING VEGETATION
Pl ID: HUMBER *PH ID: NUMBER "PI ID: NUMBER
CONSTRUCTION_USAGE_CLASS: VARCHARESD) NAME: VARCHAR(ZSE) PLANT_CLASS: VARCHARGSH
CONSTRUCTION_FUNCTION: VARCHARGD) FUNCTION: WARCHAR(ZSE) HEIGHT: NUMBER
* LODA_TIS_E_S_SEOMETRY_ID: NUMEER VEAR_OF_CONSTRUCTION: NUMEBER PLANT_DISTANCE: NUMEBER
LOD2_TIS_E_S_sEOMETRY_ID: NUMBER OUWNER: VARCHAR(ZES) ® 15_SOLID: NUMBER(T)
LOD3_TIS_E_S_SEOMETRY_ID: NUMBER ROOF_TYPE: HUMBER FK TIP_POINT_GEOMETRY_ID: NUMBER
*  LOD1_SURFACE_GEOMETRY_ID: NUMEBER MEASURED_HEIGHT: NUMBER FK TIC_CURVE_GEOMETRY_ID: NUMBER

LODZ_SURFACE_GEOMETRY_ID: NUMBER NO_OF_STOREVS_ABOVE_GROUND: NUMBER TIS_EARTH_SURFACE_GEOMETRY_ID: NUMBER

LODZ_SURFACE_SEOMETRY_ID: NUMBER HO_OF_STOREYS_BELOW_SROUND: NUMBER SURFACE_SEOMETRY_ID: NUMBER
LOG1_SURFACE_GEQMETRY_ID: NUMEER
4 PK_CONSTRUCTION_WORK(NUMBER) LODZ_SURFACE_GEOMETRY_ID: NUMBER 4+ PK_POINT_PLANT{NUMBER)
LOB3_SURFACE_GEOMETRY_ID: NUMBER

+  FK_TIC_CURVE_GEOMETRY_ID_ID_Z(NUMEER)
LOD1_TIS_E_S_GEOMETRY_ID: NUMEER +  FK_TIS_POINT_GEOMETRY_ID_IB{NUMBER)
LOD2_TIS_E_S_GEOMETRY_ID: NUMEER
LOD3_TIS_E

_5_¢EOMETRY_ID: NUMBER
CITYFURNITURE
+  PK_BUILDING(NUMBER)
“PK ID: NUMBER
CITYFURNITURE_CLASS: VARCHAR(D) a

HEIGHT: HUMBER
FK TIP_POINT_GEOMETRY_ID: NUMBER
FK TIC_CURVE_GEOMETRY_ID: NUMBER

+  PK_POINT_CITYFURNITURECHUMEER)
+  FK_TIC_CURVE_GEOMETRY_ID_ID(NUMBER)

+  FK_TIF
class GEOMETRY

TRANSPORTATION LANDCOVER

“FIC ID: NUMEER: “FK ID: HUMBER FOINT_GEOMETRY CURYVE_GEOMETRY

TRANSPORTATION_CLASS: VARCHARISD) LANDEOWER_GROUND_CLASS: WARC]

TRANSFORTATION_S_MATERIAL: VARCHARSD) USAGE_CLASS: WARCHARED) *PK ID: HUMBER PR ID: NUMBER
*  EARTH_SURFACE_GEOMETRY_ID: NUMEER = EARTH_SURFACE_GEOMETRY_ID: N s SURFACE GEOMETRY ID: NUMBER *  SURFACE_GEOMETRY_ID: NUMEER
+  PK_TRANSPORTATIONHUMBER) +  Pl_LANDC OWERMNUMBER) TRAMSFORMATIONMATRIE: WARCHAR(ZES) TRANSFORMATIONMATRIX: WVARCHARZSS)

— = FOINT_GEOMETRY: MDEYS.SDO_GEOMETRY ® CURVE_GEOMETRY: MDSYS . SDO_GEOMETRY
BELOW_SURFACE_SPACE WATER + PH_30_FOINT(NUMBER) + Fk_CURWE_GEOMETRY{NUMBER)

"PIID: NUMBER *FI 1D NUMEBER P 1D NUK
USAGE_CLASS: VARCHAR(SD) WATER_CLASS: WARCHARED) UTILITY, o.r .

SPACE_CLASS: VARCHAR(S0) WATER_FUNCTION: WARCHARSO) DIAMET] aDATATYPEs
LOD1_TIS_E_S_GEOMETRY_ID: NUMBER *  TIS_EARTH_SURFACE_SEOMETRY_ID: NUMBER Fic POINT_|

LODZ_TIS_E_S_GEOMETRY_ID: NUMBER SURFACE_GEOMETRY_ID: MUMBER FK CURVE | DRAPING_PARAMETERS
LOBE_TIS_E_S_GEOMETRY_ID: NUMBER SURFAL]

*  LOD1_SURFACE_GEOMETRY_ID: NUMBER +  PK_WATERBODY(NUMBER) T I5_ABD - DRISIN: MDSYS.500_GEOMETRY
LODZ_SURFACE_GEOMETRY_ID: HUMBER HEIGHT| SCALE: NUMBER
LOBE_SURFACE_GEOMETRY_ID: NUMBER - .

- -~ - J— wDTH 0. DIRECTION: NUMBER
+  PK_UNDERGROUND_SPACENUMEBER) 13 s [ +  FK_POI SURFACE_GEOMETRY
GEOLDGY_CLASS: VARCHARED) v Al =
*  TIS_EARTH_SURFACE_GEOMETRY_ID: HUMBER »  GRE *PK D NUMBER «DATATYPEs
SURFACE_GEOMETRY_ID: NUMBER . = EOREHOLE_OESERWVATION
FK TIP_POINT_GEOMETRY_ID: HUMBER Ralgc A CERI MR P —
OBSERVATION: BOREHOLE_OBSERVATION FK FRONT_TEXTURE_ID: NUMBER . D HUMEER
DEFTH: HUMBER FROMT_TEXTURE_COORIDIMATES: MDSYS.SD0_GEOMETRY . OBSERVATION_ARRAY: ARRAY
+  FK_POINT_SEOMETRY_ID_ID(NUMBER) ABT Ty {eolLiel] Tl ee N_UMBER
+  PK_GEOLOGIC_FEATURE(NUMBER) FRONT_COLOR_REEN: NUMBER
FROMNT_COLOR_BLUE: HUMBER
FK BACK_TEXTURE_ID: MUMBER COMPUND_GEOMETRY
BACK_TEXTURE_COORDINATES: MDSYS. SDO_GEOMETRY -
BACK_COLOR_RED: NUMBER Pl 1D: HUMBER
BACK COLOR GREEN: NUMBER ® SURFACE_GEOMETRY_ID: MUMBER
EIACK_CDLDR_EILUE: HUMBER = EARTH_SURFACE_GEOMETRY_ID: NUMBER
FRONT_OPACITY: MUMEBER i U B 1S_S0OLID: NUMBER(1)
BACK OFACITY: NUMBER SOLIL_GEQMETRY: MDSYS.SD0O_GEOMETRY
® 15_CLOSURESURFACE: NUMBER(1)
*  POLYGON_GEOMETRY: MDSYS.SD0_GEOMETRY + FPK_3D_BODY(NUMBER)
I5_REFEATEL_TEATURE: MUMBER(1) o1
=
+ Fk_SURFACE_GEOMETRYTMUMBER, NUMBER)
+  FK_BACK_TEXTURE_ID_ID(MUMBER] EARTH_SURFACE_GEOMETRY
+ FK_FRONT_TEXTURE_ID_ID{HUMBER])
N - FPK ID: HUMBER
LR "PK SURFACE_ID: NUMBER
= LOD: MUMBER(1)
THEMATIC_LANDUSE: WARCHAR(SO)
1 1 I5_CLOSURE_SURFACE: NUMBERI)
® MULTIFOLY30ON_GEOMETRY: MDEYS.SDO_GEOMETRY
TEXTURE_IMAGE FK TEXTURE_ID: NUMEER

TEXTURE_DRAFING _PARAMETERS: YARCHAR(ZES)

“Fh D HUMBER 15_REFEATED_TEXTURE: HUMBER(1)

TEXTURE_IMAGE: ORDSYS.ORDIMAGE

-
® O PK_EARTH_SURFACE_OBJECTCNUMBER. NUMBER)

+  PK_TEXTURE_IMAGE(NUMBER) +  FK_TEXTURE_ID_IDNUMBER)
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Database
structure
Alt 11
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clmzs THEMATIC 7

CONSTRUCTION_wORK

*PK ID: HUMBER

CONSTRUCTION_USAGE_CLASS: WVARCHARS)
CONSTRUCTION_FUNCTION: WARCHAR(SO)
LODO_SURFACE_GEOMETRY_ID: MUMBER
LODY_SURFACE_GEOMETRY_ID: NUMBER
LODZ_SURFACE_GEOMETRY_ID: NUMBER
LODO_EARTH_SURFACE_GEOMETRY: MDSYS.SDO_GEOMETRY
LOD1_EARTH_SURFACE_GEOMETRY: MDSYS.SDO_GEOMETRY
LODZ_EARTH_SURFACE_GEOMETRY: MDEYE.S00_GEOMETRY

BUILDING

+

PK_CONSTRUCTION_WORKNUMBER)

1 1 1
0" o 0"

CONSTRUCTION_WwORK_SURFACE

FPK Il HUMBER

SURFACE_ID: NUMBER

FROWT_TEXTURE: TEXTURE
FROWT_TEXTURE_COORDINATES: MDSYS.SDO_GEOMETRY|
FRONT_COLOR_RED: MUMBER

FRONT_COLOR_&REEN: NUMBER

FROWT_COLOR_BLUE: HUMBER

BACK_TEXTURE: TEXTURE
BACK_TEXTURE_COORDINATES: MDEYE.SD0_GEOMETRY
BACK_COLOR_RED: MUMBER

BACK_COLOR_GREEN: NUMBER

BACK_COLOR_BLUE: NUMBER

FROMT_OPACITY: NUMBER

BACK_OPACITY: MUMBER

I15_CLOSURESURFACE: HUMBER

POLYEON_GEOMETRY: MDSYS.S50O_GEOMETRY

+

Pk_CONMSTRUCTION_WORK_SURFACE(NUMEER)

«DATATYPE»
SYMEOL

“PK ID: NUMBER

NAME: WARCHARIZSE)

FUHCTION: WARCHAR(ZEG)

YEAR_OF_CONSTRUCTION: NUMBER

OWMER: WARCHAR(ZEE)

ROOF_T¥PE: NUMBER

MEASURED_HEIGHT: NUMBER
NO_OF_STOREYS_ABOWE_GROUND: NUMBER
NO_OF_STOREYS_BELOW_GROUND: HUMBER
LOC1_SURFACE_GEOMETRY_ID: MUMBER
Lopz2_SURFACE_$EOMETRY_I: NUMBER
LOD3_SURFACE_GEOMETRY_ID: NUMBER
LOD1_EARTH_SURFACE_GEOMETRY: MDSYS SDO_GEOMETRY
LODZ_EARTH_SURFACE_GEOMETRY: MDSYS SDO_GEOMETRY
LOL2_EARTH_SURFACE_GEOMETRY: MDEYS SDO_GEOMETRY
SOLID_GEQOMETRY: MDSYS.S0O_GEOMETRY

Ple_BUILDING(NUMBER)

oF L

BUILDING_SURFACE

ID: HUMBER

SURFACE_ID: NUMBER

FRONT_TEXTURE: TEXTURE
FRONT_TEXTURE_COORDIMNATES: MDSYS SDO_GEOMETRY
FRONT_COLOR_RED: MUMBER

FRONT_COLOR_GREEN: NUMBER

FRONT_COLOR_BLUE: NUMBER

BACK_TEXTURE: TEXTURE
BACK_TEXTURE_COORDINATES: MDSYS.SDO_GEOMETRY
BACK_COLOR_RED: NUMBER

BACK_COLOR_GREEM: MUMEER

BACK_COLOR_BLUE: WUMBER

FRONT_OPACITY: MUMBER

BACK_OPACITYT. MUMBER

IS_CLOSURESURFACE: NUMBER{1)
POLYGON_SEOMETRY: MLSYE.500_GEOMETRY

Fl<_BUILDING_SURFACE(HUMEER)

1D: int
GEOMETRY: BLOB

TRANSPORTATION

YEGETATION

TPK ID: NUMBER
PLANT_CLASS: WARCHARGO)
HEIGHT: MUMBER
PLANT_DISTANCE: MUMBER

= 15_S0LID: NUMBER(1)
TRANSFORMATION_MATRIX: WARCHAR(ZES)
LODO_GEOMETRY: MDSYS.SDO_GEOMETRY
LODY_GEOMETRY: MDSYS.SDO_GEOMETRY
LODZ_4 GEOMETRY: SWMBOL
REPEATED_TEXTURE: TEXTURE
TEXTURE_COORDINATES: MDSYS SDO_GEOMETRY

+  PK_POINT_PLANT(NUMBER)

CITYFURNITURE

FPK Il HUMBER
CITYFURNITURE_CLASS: WARCHAR(SO)
HEIGHT: NUMBER
LODO_GEOMETRY: MDSVS.SDO_GEOMETRY
LOC1_4_GEOMETRY: SvMBOL
REPREATED_TEXTURE: TEXTURE

+ PE_POINT_CITYFURHITURE(HUMBER)

LANDCOVER

*PK ID: HUMBER

*PK ID: NUMBER

LANDCOWER_GROUND_CLASS: WARCHARSO)
USAGE_CLASS: WARCHAR(ED)
EARTH_SURFACE_GEOMETRY: MDEYE S00O_GEOMETRY
THEMATIC_LANDUSE: WARCHARED)
REPEATED_TEXTURE: TEXTURE

P ID: NUMBER

USAGE_CLASS: WARCHARSD)

SPACE_CLASS: WARCHARGD)
EARTH_SURFACE_GEOMETRY: MDSYS.SDO_GEOMETRY
SURFACE_GEOMETRY_ID: NUMBER
REPEATED_TEXTURE_IMAGE: TEXTURE
SOLID_GEOMETRY: MDSYS.S50O_GEOMETRY

+

Pk_UNDERGROUND_SPACE(NUMBER)

oz oz o=
oz oz o=

BELOW_SURFACE_SURFACE

P ID: NUMBER

SURFACE_ID: MUMBER

FRONT_TEXTURE: TEXTURE
FROWT_TEXTURE_COORDINATES: MDSYS S0DO_GEOMETRY
FROWT_COLOR_RED: MUMBER

FRONT_COLOR_GREEM: NUMBER

FRONT_COOR_BLUE: NUMBER
BACK_TEXTURE_COORDINATES: MDSWS.5D0_GEOMETRY
BACK_COLOR_RED: MUMBER

BACK_COLOR_GREEMN: HUMBER

BACK_COLOR_BLUE: NUMBER

FRONT_OPACITY: HUMBER

BACK_OFACITY: NUMBER

I5_CLOSURESURFACE: NUMBER(1)
POLVGOM_GEOMETRY: MDEYS.SDO_GEOMETRY

+

PK_BELOW_SURFACE_SURFACE(NUMBER)

+  PK_LANDCOVER(NUMEER)

TRANSPORTATION_CLASS: WARCHARSD)
«DATATYPEs TRAMSFORTATION_S_MATERIAL: VARCHARED)
TEXTURE *  EARTH_SURFACE_GEOMETRY: MDSYS.SDO_GEOMETRY B
T THEMATIC_LANDUSE: VARCHARES0)
S TR GEE REPEATED_TEXTURE: TEXTURE
+  PK_TRANSFORTATIONMNUMBER)
BELOW_SURFACE_SPACE

WATER

uTILITY

TPK 1D

wATER_CLASE: WARCHARSD)
WATER_FUNCTION: WARCHARD)

&R
= EAl

CLOSURE_SURFACE_GEOMETRY: MDSYS.SDO_GEOMETRY

20

HUMBER

OUND_SURFACE_GEOMETRY: MDSYS SDO_GEOMETRY
RTH_SURFACE_GEOMETRY: MDSYS S00_GEOMETRY

LID_GEOMETRY: MDEYE.S00_GEOMETRY

+ PH_MATERBODY(HUMBER)

GEOLOGY

"PK ID: NUMBER

UTILITY_CLASSE: WARCHARSO)

DIAMETER: NUMBER

TRANSFORMATION_MATRLES WARCHARZE5)
LODO_4_GEOMETRY: MDSYS SDO_GEOMETRY
LOD1_4_SURFACE_GEOMETRY: MDSYS.SDO_GEOMETRY
LOD1_4_sv¥MBOL_GEOMETRY: S¥MBOL
15_ABOVE_SURFACE: NUMBER(1)

REFPEATED_TEXTURE: TEXTURE

HEIGHT: NUMBER

WIDTH: NUMBER

TPK 1D

GEOLOGY_CLASS: WVARCHARCSD)
EARTH_SURFACE_GEOMETRY: MDSYS SDO_GEOMETRY
LODM_4_GEOMETRY: MDSYS SDO_GEOMETRY
LODO_GEOMETRY: MDSYS.SDO_GEOMETRY

DEPTH: NMUMBER

S0UD_SEOMETRY: MDSYS.500_GEOMETRY
REFEATED_TEXTURE: TEXTURE

: NUMBER +

PK_UTILITIV(NUMBER)

+  PK_GEOLOGIC_FEATURE(NUMBER)




Structures implemented in Oracle Spatial

—
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fle Edt View Havigste Run Dsbug Souce

Tools  Help

ask

{53 Materislized Views
- (E materislized Views Lags
39 synonyms
- (39 Public Synanyms
{3 Detabase Links
- (8 Public Database Links
Directories
- £ 0 Schemas
{3 Recycle Bin
-C8 cther Users
Lo A

1 rows inserted
1 rows inserted

ALTER TABLE BELOW_SURFACE_SPACE succeeded,
ALTER TABLE BELOW_SURFACE_SURFACE succeeded.
ALTER TABLE BUILDING succeeded,

ALTER TABLE BUILDING SURFACE succeeded.
ALTER TAELE CITVFURNITUFE succeeded,

LTER TABLE CITYORJECT succeeded,

FoEa 90 ¥E@n 0-0- % o,
| Scormections | Elreports | B | 110Betaa |
B W7 PERER® &A8WR ¢ 552083036 seconds | 11gBetad
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B 11gBetnd WIE TABLE EARTH SURFACE GEOMETRY |
{53 Tables AT HUEL
- FE BELOW_SURFACE_SPACE SURFACE_ID HUMBER NOT HULL,
-8 suLone 10D HWUMBER (1) HOT HULL,
-8 CTYFURNITURE THEMATIC_LANDUSE VARCHAR (50),
1 E amyosJecT I3_CLOSURE_SURFACE WUMBER(1|,
1 F COMPLIND_GEOMETRY MULTIPOLYGON GEOMETRY MDSYS.SDU_GEQMETEY HOT HULL,
- CONSTRUCTION WORK TEXTURE_ID HUMBER,
B CURVE_GEOVETRY TEXTURE_DRAFING_PARANETERS VARCHAR (255,
- EARTH_SURFACE_GEOMETRY 15_REPEATED_TEXTURE HUMBER (1)
= [ sroLosy '
[ Lanpcover ¢
- PONT_GEOMETRY
- SURFACE_GEOMETRY THSERT THTO user_sdo_geon metadata VALUES | 'EARTH SURFACE GEOMETEY', 'MI
&1 TEXTUREIMAGE edo_din array| sdo_dim element{'X', $0000,90000, 0.005),
1 F] TRANSPORTATION sdo_din_element{'Y', 445000,447000, 0.005),
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Imported from
Enterprise architect

e Tables

e Keys

e Constraints
Manually modelled

User defined data
pes

e texture type

e image type

TU Delft



Division into loading processes

Multiple access
to g eo m etry Altl - DATABASE_FILL_ABOVE_BELOW.fmw Buildings

BelowSurfaceSpace

tables Water

ConstructionWork

Altl - DATABASE_FILL_EARTH_SURFACE.fmw Transportation

Alt I Landcover

Altl - DATABASE_FILL_GEO&UTIL.fmw Geology
Utility

Altl - DATABASE_FILL_TIC&TIP.fmw Vegetation
CityFurniture

Altll - DATABASE_FILL_ABOVE_BELOW.fmw Buildings
BelowSurfaceSpace
Water
ConstructionWork

Altll - DATABASE_FILL_ABOVE_BELOW_WATER.fmw Water

Alt II Altll - DATABASE_FILL_EARTH_SURFACE.fmw Transportation
Landcover

Altll - DATABASE_FILL_GEO&UTIL.fmw Geology
Utility

Altll - DATABASE_FILL_TIC&TIP.fmw Vegetation
CityFurniture

]
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Scripts Alt I (18 outputs)

]
SWECO POSITION é TU Delft



Scripts Alt I1 (less complex 14 outputs)

sounesare
(e
[ outPuT 5 BELOW.S.] @) .
i
PSURFACE 1D |
q B__ b INPUT INPUT
_i—DbE‘ e e ourPr B ol TRANSPLLE |
auter B
/

= BELOW S.1(1)] ..
[T {5 e INEOT Bsunre A |
HRBREGATE e

5 CONSTRU.I O] .|
R e —

[+ DUTPUT
51 CONSTRU.. (1] .|
TR e e b_/-4>. e Doty

[ outPut

[E] AGGREGATE

¥ AGGREGATE I+ ourPur

E /=] GEOLOG..LE8I] .|

euT [ eee

E oureur ~GE0LD. oSS |
e

{4

5 ATER .1 (1]

e B e

5] AGoREGATE s

e ] pemimme
fomm B imunouss

= INPUT INPUT
[#] AGEREGATE

[# PoINT [ Eoner el WATERLLEAL |
[ &RC =

[#] ARE4

[# ELLPSE I

[ TEXT

[ nue 3
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Verification

Java servlet
s | from Marian de
LefiX: BottomY: 447000 RightX: 107000 TopY: 449000 Vri eS :

Comnectionr ludvig [ v Stylesheet: | X3D (query_x3dxsl) [¥| OracleSRID:
select GROUND SURFACE_ GEOMETRY as geom, id as id from WATER : I G L
Sample Queries: (1] (2] (3] (4] [&] >XSLT >X3D

- ows &
: ]
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Choosen objects in CityGML output

CityObjectsMembers in CityGML that could be exported
from the 3DIM example scene (no subsurface)

 TINRelief

 Building

« PlantCover

« CityFurniture

» SolitaryVegetationObject
» TrafficArea

« WaterBody

- oww .
: ]
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SQL Views: Mapping from Database to
CityGML

create orreplace view VIEW_BUILDING LODL1 as (

SELECT a.lD, a.NAME, b.GEOM AS LOD_1 SURFACE_GEOMETRY,
c.MULTIPOLYGON_GEOMETRY AS LOD_1_ EARTH_SURFACE_GH®ME
FROM BUILDING a, VIEW_BUILDING_AGGRE_SURFACE b,
EARTH_SURFACE_GEOMETRY c

WHERE a.LOD1_TIS_E_S_GEOMETRY_ID = ¢c.SURFACE_ID AND

1 .LOD1_SURFACE_GEOMETRY_ID = b.SURFACE_ID
Example views oPt- - - -

a It I create orreplace view VIEW_BUILDING_AGGRE_SURFACE as (
SELECT SURFACE_ID as SURFACE_ID, SDO_AGGR_UNION(
SDOAGGRTYPE(d.POLYGON_GEOMETRY, 0.005)) AS GEOM

FROM SURFACE_GEOMETRY d

WHERE SURFACE_ID IN (SELECT LOD1_SURFACE_GEOMETRYD FROM
BUILDING)

GROUP BY SURFACE_ID

);

1 create orreplace view view_solitary _vegetation as (
Exa m ple VIeWS SELECT * FROM VEGETATION ¢ WHERE c.LODO_GEOMETRY.Géd_GType()

alt 11 >

create orreplace view view_point_city furniture as (
SELECT * FROM CITYFURNITURE ¢ WHERE c.LODO_GEOMETRY.Get_GType()
=1,

]
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GO Publisher database-xml mapping

Name

O

-0

=-f

-

-

= E

Datahase
H EARTH_SURFACE_GECMETRY
-7 1
T SURFACE_ID
77 Lon
71 THEMATIC_LANDUSE
T 15_CLOSURE_SURFACE
2 MULTIPOLYGON_GEQMETRY
7T TEXTURE_ID
T TEATURE_DRAFING PARAMETERS
~-TT 15_REPEATED_TEXTURE
[ WIEw_BUILDING_LODL

Tmo
-7 HAME
2 LoD _1_SURFACE_GECMETRY
I2 LOD_1_EARTH_SURFACE_GEOMETRY
B WIEW_LANDCOVER
‘Tlis]
T LANDCOVER_GROUND_CLASS
T USAGE_CLASS

2 MULTIPOLYGON_GEOMETRY
B WIEW_POINT_CITY_FURNITURE
-7 1
--TT CITYFURNITURE_CLASS
T TIP_POINT_GECMETRY_ID
2 POINT_GECMETRY
[ YIEW_POINT_YEGETATICH
-7 1

TT PLANT_CLASS
-—-JT TIP_POINT_GEOMETRY_ID:
2 POINT_GECMETRY
[ WIEW_TRANSPORTATICH

T
~-JT TRANSPORTATION_CLASS
TT TRANSPORTATION_S_MATERIAL
J2 MULTIPOLYGON_GEQMETRY
0 WIEW_WATER
--J7 10
7T WaATER_CLASS
TT WATER_FUNCTION
2 WATER_GROUND_SURFACE_GEOMETRY

- Ji WATER EARTH SURFACE GEOMETRY

DE type or const walue

XML path
gml:FeatureCollection

Type in ZML
aml:FeatureCollectionType

Table
MUMBER.

cityObjectMember/ TIMRelief

TIMRelief Type

@aml:id

wsiIl

SD0_GEOMETRY

tindgml: TriangulatedSurface

aml: Triangulatedsurface Type

Table cityObjectiMember/Guilding BuildingType

MUMBER. @gml:id xs:1D

SD0_GEOMETRY lod1MultiSurface aml: MultiSurfaceProperty Type
Table cityObjectMemberPlantCowver PlantCoverType

MUMBER. @gml:id xs: 10

YARCHARZ class PlantCoverClassType
WARCHARZ Function PlantCowerFunckion Type
SDO_GEOMETRY lodiMultiSurface gml:MultiSurfacePropertyType
Table cibyOhbjectMemberCityFurniture CityFurnitureType

MUMBER. @aml:id xs:ID

WARCHAR2 class CityFurnitureClassType

SDO_GEOMETRY

lodt Geometrygml:Point

aml Paint Typs

Table cityObjectiMember/SolitaryVegetationCObject  |SolitaryWegetationCbject Type
MUMBER. @agml:id xs: 1D
YARCHARZ class PlantClassType

SDO_GEOMETRY

lod1GEometry/gml:Point

aml:Paint Type

Table cityObjectiMember/ Trafficarea TrafficareaType

MUMBER. @aml:id x5:I0

WARCHARZ Function TrafficAreaFunctionType
SDO_GEOMETRY |odzrMultisurface aml: MultiSurfacePropertyType
Table cityOhiectMember \WaterBody ‘WaterBodyType

MUMBER. @gml:id xs: 10

YARCHARZ Class ‘WaterBodyClassType
WARCHAR2 Function ‘WaterBodyFunctionType
SD0_GEOMETRY lnd1MultiSurface aml:MultiSurfaceProperty Type
SO GEOMETRY lod1MultiSurface gml:MultiSurfaceProperty Type

SWECO POSITION ==
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S-F

-
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-

-

-

Database
T LANDCOMER

T

T LANDCOVER_GROLND_CLASS

- TT USAGE_CLASS

12 EARTH_SURFACE_GECMETRY

T THEMATIC_LANDUSE
T REPEATED_TEXTURE
T TRANSPORTATION
Tmo
- TT TRANSPORTATION_CLASS

-7 TRANSPORTATION_S_MATERIAL
)2 EARTH_SURFACE_GEOMETRY

T THEMATIC_LANDUSE
-7 REPEATED_TEXTURE
T waTEr

Mo
.77 WATER_CLaSS

T WATER_FUNCTION

)2 GROUND_SURFACE_GEOMETRY
)2 EARTH_SURFACE_GEOMETRY
-} CLOSURE_SURFACE_GECMETRY

12 s0UD_GEOMETRY
H VIEW_SOLITARY_YEGETATION
Mo
.7 PLANT_CLASS
TT HEIGHT
-7 PLANT_DISTANCE
T 15_soLD
-7 TRANSFORMATION_MATRIX
12 LODD_GEOMETRY
)@ LOD1_GEOMETRY
T LOD2_4_GECMETRY
-.TF REFEATED_TEXTURE
12 TEXTURE_COORDINATES
H VIEW_POINT_CITY_FURNITLRE
Tmo
-7 CITYFURNITURE_CLASS
TT HEIGHT
)@ LODO_GEOMETRY
T LOD1_4_GECMETRY
-.F REFREATED_TEXTLRE
A VIEW_BUILDING _LODL
i}
TT mame
T FUNCTION
T VEAR_OF_CONSTRUCTION
T CWNER
T MEASURED_HEIGHT
-2 LOD1_SURFACE_GEOMETRY

12 LOD1_EARTH_SURFACE_GECMETRY

B wiew _TIN
7T THEID
. JT cLass
12 GEoM

O
O
O
O
O
O
O
O

O

aml:FeatureCallection

aml:FeatureCallectionType

Table lcityCbjectMember PlantCover PlantCoverType
MUMEER, @grliid xsiD

WARCHARZ iclass PlantCoverClassType
WARCHARZ Function PlantCoverFunctionType

S0D0_GEOMETRY

igml: priorityL ocation/gml: TriangulatedSurface

jgml: TriangulatedSurfaceType

Tabls cikyObjectMember) TrafficArea TrafficAreaType

MUMBER @grnl:id xs:ID

WARCHARZ Function TrafficAreaFunctionType
SDO_GEOMETRY gnl:locationfgml: TrisngulatedSurface aml: TriangulakedSurfaceType
Table lcityCbjectMember waterBady WaterBody Type

MUMBER. i@grl:id [x5:1D

WARCHARZ iclass WaterBodyClass Type
WARCHARZ Function ‘WaterBodyFunctionType
SOO_GEOMETRY lod1MultiSurface lgml:MultiSurf aceProperty Type
SDO_GEOMETRY lod1MulkiSurface aml:MulkiSurf acePropertyType

Table lcityChiectMember SolitaryVegetationObject  [SolitaryVegetationObisct Type
MUMBER. i@grl:id [x5:1D

WARCHARZ lclass PlantClassType
SDO_GEOMETRY lgm:locationjgrl:Paint laml:PaintType

Table lcibyCbjectMember CityFurniture \CityFurnitureType

MUMEER. @grnl:id |xs:1D

VARCHARZ lclass ICityFurnitureClassType

S00_GEOMETRY

igral:lacationigrl:Paint

laml:PointTyps

Table cityObjectMember Building BuildingType

NUMBER. @arliid xs:ID

SDO_GEOMETRY lod1MultiSurFace: laml:MultiSUrFaceProperty Type
SDO_GEOMETRY lod1Multisurface laml:Multisur FaceProperty Type
Table jcityObjsctMember/ TINRelief TINRslisfTyps

NUMEER. @grliid xs:ID

SDO_GEOMETRY

ltinfgml: Triangulatedsurface

jgml: TriangulatedsurfaceType

TU Delft



Conclusion

Comparision results

e More complex to load data into Alt I — constraints >
geometry first. Also more destination datasets

* More complex to retreive data into CityGML using
views in Alt I

Conclusion
* None of the alternatives have a strong advantage

o All geometry in the same table not an advantage for
e.g. buildings but for earth surface

e A combination of Alt I and Alt II could be the solution
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