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What motivated us?

* 3D Modeling techniques
* Variables specifications (in/out)

Our Approach

*  Why CityGML? Why BIM as an input?
*  Generic Workflow

Proposed Model “ADE-Valuation”

e UML - Variables Model
e LADM-VM vs ADE-Valuation

What’s next...
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What Motivated Us? ;;g; U

Sunlight Exposure 3D price variation Viewshed Analysis (V|ew Quahty) ‘

3D Modeling techniques / Variables

Property Valuation Models/ Variables Assessment



What Motivated Us? G

q,{.\/i Real estate Valuers/RICS
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Outdoor variables -

3D Property-units Value
- As Conceived-



What Motivated Us?
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-CityGML-

Outdoor variables

IFC-

Indoor variables



) % hours that
Simulate hourly illuminance receive enougl
1rough each floor plate of interest daylight to cour
individually. Calculate floor- towards the floc
wide Spatial Daylight Autonomy wide sDA metric
(SDA,,+,) based on annual — B
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Property Cost

Variables simulation (ex. Daylight, etc.)

Cost estimation

loise propagation

KA.

Indoors variables into outdoors environment




Why CityGML?

Generic Standard
for Urban Environment

-3D Spatial Analysis
-3D Simulations

Extensibility
ADEs

-NoiseADE
-EnergyADE etc.

Different levels of
Information content

-Hierarchy
-LOD Concept

ADE-VALUATION

Better
Interoperability



Our Approach G W

Generic Workflow

New ADE

CityGML

........... » M
Existing ADE-VALUATION
ADEs 3ppB *

ETL Process

Thanks to mapping
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Variables identification

3D Variables Technical Specifications Variables Requirements

Variables classification (Ifc/CityGML)

Property Valuation Model

Mapping (Existing ADE, CityGML)

Develop CityGML ADE-Valuation

Propose “ADE-Valuation”

IFC/BIM integration Model

Implementation Phase Model Validation

Variables Simulation Tests
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Variables identification

Solar potential

Physical

noise road segment

property noise segment

Reflected Noise

AQ_property level
Spatial daylight Tactor |_property

Noise level

3D Variables Ar qualty
fO r (AQ)

Property-unit Environmental
value

Daylight autonomy

Quality of view

Viewshed Area

‘ Living View quality | Viewshed %

Quality

Indoor nois:

View Angle
Indoor Airflow_VV

Sunlight

exposure
Dist to Pub. Transport Sun exposition

Locationnal \ Solar Radialion

(attnbutes) Sunlight duration time
Effective Sunlight
Direct sun hours

Distance to workplace
Distance to road Cumulative sun radiation

Distance to view 12



Variables Examples

Sun exposition

Solar Radiation
Sunlight duration time
Effective Sunlight
Direct sun hours

[T T "N N Ry iy [ [ T

solar radiation (Helbich, 2013)

Peter van Oosterom ¢ j Siham El Yamani
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lenovo

marian

Abdullah Kara

©) % hours that !
Simulate hourly illuminance receive enough
through each floor plate of interest daylight to count |
individually. Calculate floor- towards the floor-)
wide Spatial Daylight Autonomy wide sDA metric. |
| (SDA.WW{') based on annual — — |
L. _ Muminancevalyes. _ _ O_ _ _ _ __ 100%
Daylight value for property valuation, I.Turan, 2020 13



Variables Classification } cityGML ADEs gg;g;
Sunlight Exposure B
< CIM/CityGML

Noise Level

Environmental e

_ i

Property Elements

View Quality

Physical

= CIM/CityGML

e

E
:
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Il

Dis To Workplace N

Dis To Center

Locational

Dis To Transport

Dis To Indusiries

4 14

Dis To vegetation
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[Clexisting ADES Class
[_] New ADE-Valuation Class

+delimits zfeatureTypes 0. 1
——4» EnergyADE:: a - «featureTypes N «featureTypes «featureTypes
ThermalZone | Building::_AbstractBuilding 17 CityGML_Core::_CityObject < CityObject::_CityObjectGroup
0.1
sfeatureTypes| |«featureTypes [
Bldg:: Bldg::
Buildin BuildingPart
. g g «featureTypes «featureTypes
<ADEElements ) \lf 31 Transportation::Road LandUse::_LandUse
IndoorDaylight
featureType
«ADEElements :EnergrA!E‘]pE:? +Contains «ADEElements Q $
IndoorNoise UsageZone |~ . PropertyUnit
ADEElement ADEElement
ol EEETE . cfeature Iypes 5 AQ—AT)ITI;:: ' —= : AQ—A‘IEJITI!Z:: '
IndoorAirflow e airQualityTransportation Segment airQualityl andUse Segment
|
+HntzrforRoom afeatureTy pe=
- Building::Room «ADEElements
T ReflectedMNoise Segment
«ADEElements
SolarPotential O Q
sfeatureTypes L RU;;%EF;:;"E"::M o «featureTypes
1. EnergyADE:: g SolarRights::ObstructingBuildings
ThermalBoundary
«featureTypes Q/_E _— anEEIe_-menl» <
Bldg:: - OpenAirQuality Segment
RoofSurface
«featureTypes «ADEElements IS Gﬁﬁiiﬁaﬂzrgf‘es
Building:: Qﬁ ObstructingVegetation Barriers
<featureTypes _BoundarySurface
Bldg::
WallSurtace | CEEIEEES «ADEElement»
Building::AbstractOpening 5
OpenSunlight «featureTypes
Legend SolarRights::Obstructing Shadowinﬂ—
[ citysmr ciass «ADEElements
OpenViewQuality
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Sunlight Exposure

wfealureTypes

Bullding:;_Opening

eADEElements

Opan uniight

0

Destination

Obstacle

wADEElements

Obetructingvegetation

Source
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Qutdoor Variables
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LADM-VM Vs ADE-Valuation

VarsionedOtjeci] VersioneaObjec N L\:::T:‘anmcr
aealureTypex ¥
Party:LA Party [T vaiustion Modulei: [ Uebuation Borhda::
VM Valuation

i ) I‘n—
¢ Jo- | o Lt VersnedOujecl———
VersianedCibject |
L2l L) 0. Valuation Module::
afgatureTypes
Administrative: =] VersioneaObjeer]1 g - _YM_TransactionPrices
LA SAS ot elealureTypes
Valuation Module :VM_ValuationUnit 7
[
| o for | (E
ateatireTypen
Spatial Unit::LA_SpatialUnit

Valuation Module::

Spatial Unit::
|LA_LegalSpaceBuildingUnif

VM _Condominium Buildi

LADM-VM, A. Kara, P. Van Oosterom, 2019

How far these two models could be connected ?
ADE-valuation potential to the existing LADM- Valuation model?

VM_ValuationUnitGroup

o b1

wlealuETypes.
Spatial Unit::
LA_SpatialUnitGroup|
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What’s next?

IFC/BIM integration Model;
Model Validation;

Implementation Phase (ADE/3DCityDB...);

Next Publications :

- 3D Technical Specifications - variables
- First outcomes of the model (ADE-Valuation)

Eventual Collaboration? ©

19



Thank Youl!

Any Questions?
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