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Motivation

We need information about utility networks, about the city, about
Today the producers, and the consumers to be able to analyze the

© Siemens current system for different purposes:
* Risk- and disaster management
T * Energy consumption
$  Carbon balancing
' » City life-cycle management
We need a better understanding of the city system !
'”;:‘]j Ut|||ty networks are an essential part of |tI
other in small and Iarge networks. TR
© SiemensAG
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The task Is (was) to create...
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e common framework for multi-utility modeling including multi-utility

network hierarchies

e integration of infrastructure into urban context (CityGML ADE)

 dual representation: 3D topography and functional

modeling

o different networks should be easily connectable to each other by
using the NetworkLink (modeling neuralgic points)

« the model should support ™22 ™| *faiee ™
any type of network |
hierarchy

® Schaefer Naturstein

protection pipe

gas network
high press

low pressure

treatment plant

fresh water

Feature Hierarchy

Network Hierarchy

multi-utility
networks
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Networks and topographic embedding

CityvsGa N
YRV GML — abstraction of real
/ world objects
= E)hase ctl_assbef atII _ {> gml::_Feature — a feature may carry
ematic objects in ' '
CityGML J core::_CityObject Z% £ I @ spatial properties
— each object of a city /\
can be understood gml::_FeatureCollection
as a feature e.g. an AN
abstraction of the

real world / \
\ — IS a collection of

features

0.* component i — is characterized by
— is the basic unit _NetworkFeature <> Network a homogeneous

— is part of the city type of commodity

— and therefore also - mr?yl represenkt a
an abstraction of the whole network as
real world \ well as a sub J

B — a Network consists of network
— embedding in 3D a
. Network components, such
\ TPl P S es as pipes, cable, funel, etc.

— therefore a network is an
aggregation of its atomic

entities )
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— the basic unit /_ collection of \

— part of the city features

— an abstraction of — characterized
v the real world by
e U._/* * homogeneou
k™ e — component . — s type of
5 _NetworkFeature &t  Network commodity
2
7]
pd

treatment plant
Pipe Pipe Pipe

Network
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NetworkCore
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0. component )
NetworkFeature Network — the 3D topography
- Is implicitly given
by the 3D
1 | 1 | representation of
topoGraph topoGraph its components )
0.1 0.1
, )
FeatureGraph NetworkGraph — the mapping onto
featureGraphMember 2 grap_h .StrUCture
is explicitly
0..* 1 modeled as
\_ NetworkGraph Y

| T. Becker | CityGML Workshop 20-21stJune, Munich
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Feature A | | Feature B
-lodXGeometry —lodXGeometry
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TOPOGRAPHICAL POINT OF VIEW
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o | S

[ NETWORK } -

>[ FeatureGraphJ { FeatureGraph]( -
|
|_‘_l |
|

[ NetworkGraph |
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r

CityGML —
Slide 7

J

KI' OPOLOGICAL / FUNCTIONAL VIEW \

FeatureGraph FeatureGraph
O O
\ J
|

k NetworkGraph /




- B g,,- 3 : SyL> : e Technische ' E
P e gt : e e | WU e LT gt Universitat
modeling example

TOPOLOGICAL / FUNCTIONAL
MODEL

TOPOGRAPHIC MODEW
° °

( J | )

[
FeatureGraph

o :

\_'_l

FeatureGraph
Legende
® Node (type: exterior) Node (type: interior)
< Node (type: interior) _ - _
a— InteriorFeatureConnection g el of |nter|_or pr_ope_rtles o
the feature (interior link)
C_J NetworkFeature using interior nodes allows for

modeling pipe taping, valves,

CityGML — UtilityNetworkADE topological concept | T. Becker | CityGML Workshop 20-2: material Change etc
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TOPOLOGICAL / FUNCTIONAL VIEW

Z.B. TUBE REJUVENATION

| ﬁ % j ﬁ | FeatureGraph
X O— e

LLEEhes FeatureGraph
o Node (type: exterior)
< Node (type: interior)
— InteriorFeatureConnection
CityGML — Utility] yGML Workshop 20-21st June, Munich
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Node (type: exterior)
Node (type: interior)
InteriorFeaturelink
InterFeatureLink

NetworkFeature

Dt

—m=v= a
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TOPOLOGICAL / FUNCTIONAL VIEW

o o—0
\ J \
| 1
FeatureGraph FeatureGraph
\
|
NetworkGraph
@ @)
FeatureGraph FeatureGraph
\ J
|
NetworkGraph
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Hierarchical modeling

GML

{> gml::_Feature
core::_CityObject [%

/\

gml::_FeatureCollection

AN
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0 * *
** component

4 0..* 0..*

Feature level

hierarchy J

L

consistsOf 1 subNetwork m

Network level

hierarchy J
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consistsOf

Feature hierarchy - modeling example

Node (type: exterior)
Node (type: interior)

InteriorFeatureLink
InterFeaturelink (connects)

InterFeaturelink (contains)
NetworkFeature

CityGML — UtilityNetworkADE topological concept | T. Becker | CityGML Workshop 20-21st June, Munich
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examples
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W asserleitung
Dimension: 400
Material: GG
Verlegejahr: 1958
Uberdeckung: 1,5 m

Source: DHI-WASY GmbH, SIMKAS-3D project partner

CityGML — UtilityNetworkADE topological concept | T. Becker | CityGML Workshop 20-2
Slide 14




File View Display Query Extras Window ?

EIEE

* P | o o | leD | leD | o0 | LoD
min 0 1 2 3 4 max

«ﬂ»s’»u

@2 e300 bk

|||

PE(HEHAHS DATPIRATAIRINY

=]

B ®

{1

/’ utilcore:Network
@ utilcore:Network
S Unknown GML Class [3]
8/ utilcore:Network
i1l Unknown GML Class [4]

- x
= . B CityGML Version 2.0 A
= Unknown GML Class [4]
B / utilcore:Network

|

8 7/ utilcore:Network
= Unknown GML Class [77]

&/ |2] utilcompSimpleFunctionalElement

/ @ utilcomp:SimpleFunctionalElement
/ [?j utilcomp:SimpleFunctionalElement
/ utilcomp:SimpleFunctionalElement
[?j utilcomp:SimpleFunctionalElement
/ IE utilcomp:SimpleFunctionalElement
/ @ utilcomp:SimpleFunctionalElement
[El utilcomp:SimpleFunctionalElement
/ @ utilcomp:SimpleFunctionalElement
['Zl utilcomp:SimpleFunctionalElement
/ E'a utilcomp:SimpleFunctionalElement
@ utilcomp:TerminalElement
7 |2] utilcomp:TerminalElement
7 |2] utilcomp:TerminalElement
7 |2] utilcomp:TerminalElement
@ utilcomp:TerminalElement
4 utilcomp:TerminalElement
T ‘RoundPipe
Unknown GML Class [2]
utilfeatmat:ExteriorMaterial
& .7 utilcore:FeatureGraph
# Unknown GML Class [1]

I

3D View |

Technische
Universitat

AT

Karlsruhe Institute of Technolagy




Technische
Universitat
Berlin

ba

B / @utiicomp:RoundPipe il I ‘ Propertiesl Relations

® / @ utilcomp:RoundPipe 30 View | ‘ :

o =1 .- . Name | Value I Description
= ['):l utilcomp:RoundPipe

E Entity In...

- GML... | utilcomp:Ro...
Inter... Unknown G...
oD |#210
GUID | 1cTsnCkKv4...
GUL.. | 66776c4c-b9...
Color | R:0, G:0, B:0

&) 2] utilcomp:RoundPipe
® . @ utilcomp:RoundPipe
# ./ |2] utilcomp:RoundPipe
&) utilcomp:RoundPipe
+ IZl utilcomp:RoundPipe
@ . @ utilcomp:RoundPipe
) |Z| utilcomp:RoundPipe

KIT

arlsruhe Institute of Technolegy

- mkid RP_616
= @ utilcomp:RoundPipe gml'I )
# / [2] utilcomp:RoundPipe 2 I.ocagIPIa...

+ @ utilcomp:RoundPipe
= |Z| utilcomp:RoundPipe
* [2] utilcomp:RoundPipe
® / utilcomp:RoundPipe
* @ utilcomp:RoundPipe

Posit... 0.000000, 0.0...
X Dir... | 1.000000, 0.0...
Y Dir... | 0.000000, 1.0...
Z Dir... | 0.000000, 0.0...

@ Geomet
+ [2] utilcomp:RoundPipe El e°"“. Y
; : -l utilc..
E s utilcomp:RoundPipe

- : ! B Calculat...
® utilcomp:RoundPipe

- : , e Surf., | 1.704134
# ./ |2] utilcomp:RoundPipe

+ utilcomp:RoundPipe

= utilcomp:RoundPipe

(] Unknown GML Class [2]

# . |2] utilcomp:RoundPipe

* utilcomp:RoundPipe

@ . utilcomp:RoundPipe

+ utilcomp:RoundPipe

® / Izl utilcomp:RoundPipe -

* utilcomp:RoundPipe £ \

# utilcomp:RoundPipe - i

# o |2] utilcomp:RoundPipe Ny

# . |2] utilcomp:RoundPipe — <

R @ utilcomp:RoundPipe v

Slide 16



Technische '
Universitat

Berlin

@ @utilcomp:RoundPipe A 1
= B 3 g 3D View
# . [2] utilcomp:RoundPipe _

® / utilcomp:RoundPipe

@ . |_?—_| utilcomp:RoundPipe
® / @ utilcomp:RoundPipe
# . |2] utilcomp:RoundPipe
] @ utilcomp:RoundPipe

/ @ utilcomp:RoundPipe Karlsruhe Institute of Technolegy
' utilcomp:RoundPipe
/ utilcomp:RoundPipe
/ @ utilcomp:RoundPipe

4 utilcomp:RoundPipe
= Unknown GML Class [2]

‘ |Z| utilfeatmat:ExteriorMaterial
8 / utilcore:FeatureGraph
= Unknown GML Class [1]
= o« |2] utilcore:InteriorFeatureLink
= Unknown GML Class [2]
! : @utilcore:Node
: " |2] utilcore:Node
® 12] utilcomp:RoundPipe
@ / @utilcomp:RoundPipe
# . |2] utilcomp:RoundPipe
@ / @utilcomp:RoundPipe
@ / @ utilcomp:RoundPipe
@ , @ utilcomp:RoundPipe

[+

#=

CityGML — UtilityNetworkADE topological concept | T. Becker | CityGML Workshop 20-21st June, Munich
Slide 17



Technische '
Universitat

Berlin

data models
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«feature» l

core::_CityObject

0..* A NetworkComponents
1 «feature»
_NetworkFeature contains

Hﬁfu nction[0..1] 1

[ | i | | ]
«feature» «feature» «feature» «feature» «feature» «feature»
_DistributionElement| | ComplexFunctionalElement| |SimpleFunctionalElement _Device TerminalElement | | ProtectiveElement

AN

consistOf

«feature» «feature» «feature»
_Pipe Cable _Canal
+isGravity : gml::boolean = No | [+crossSection : double +profileName
+exteriorWidth : double +isTransmission : gml::boolean = No +isGravity : gml::boolean = No
+exteriorHeight : double +isCommunication : gml::boolean = No +exteriorWidth : double
+exteriorDiameter : double +exteriorHeight : double
Z} +exteriorDiameter : double
| | | +Slope : gml::QuantityExtent
«feature» «feature» «feature» 4
OtherShapePipe RoundPipe RectangularPipe I |
«feature» «feature»
SemiOpenCanal ClosedCanal
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« common framework for multi-utility modeling including
multi-utility network hierarchies

e Integration of infrastructure into urban context (CityGML ADE)
« dual representation: 3D topography and functional modeling

e In contrast to other existing models each feature is
represented by a FeatureGraph

« different networks can be easily connected to each other
by using the NetworkLink (modeling neuralgic points)

 allows network modeling from a very rough point of view to
a very detailed point of view (Station as a node / Station as
a collection of nodes and edges)

CityGML — UtilityNetworkADE topological concept | T. Becker | CityGML Workshop 20-21st June, Munich
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« common framework for multi-utility modeling including
multi-utility network hierarchies

e Integration of infrastructure into urban context (CityGML ADE)
« dual representation: 3D topography and functional modeling

e In contrast to other existing models each feature is
represented by a FeatureGraph

« different networks can be easily connected to each other
by using the NetworkLink (modeling neuralgic points)

 allows network modeling from a very rough point of view to
a very detailed point of view (Station as a node / Station as
a collection of nodes and edges)
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Linking networks
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