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 Combining technical and social sciences
to make a difference in society

* Most entrepreneurial university

* Cross-disciplinary way of workin
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DIGITAL TWIN GEOHUB
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DIGITAL TWINS

Real-time

data Q

Continuous
data update

2D/3D city model
User
requirements
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DIGITAL TWINS

To answer major societal question to solve
wicked problems
with strong geospatial relationships:

« Climate change

» Urbanization

« Disaster management
« Land rights, equality

« 3D valuation/taxation

* Improved living conditions

« Pandemics
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DIGITAL TWINS FOR CLIMATE RESILIENCE

Cloud Computing

Sensors and platforms
3D Database P

Simulation of real systems

Climate adaptation and mitigation |
Data 2D maps
from Al open data

Predictive analysis and decision support

Optimization of resources

Interactive and collaborative tools

3D point
clouds

Thematic
maps

Orthophoto

Geo-Information
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How Digital Twins can help? | e
* How photogrammetry and RS can help? ﬁi’i
* How geospatial innovations can help?

N THEGLOBALGOALS
- How Al or VR can help? PSR
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DIGITAL TWIN - ENSCHEDE
URBAN HEAT ISLAND
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DIGITAL TWIN - ENSCHEDE
URBAN HEAT ISLAND

Body Temperature = Ext. T°® +

INnt.T® + Sweat + clothing

Male 35yo, 1.75, 75kg, cloths =0.9,
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METHOD

A standardized Physical Equivalent
Temperature urban heat map at 1m spatial
resolution to facilitate climate stress tests in
the Netherlands

PETgyn=-13.26+1.25T,+0.011Q; — 3.37In(u3)+0.078T,,+0.0055Q; In(u11 2)+5.56sin(¢) -
PET 0.0103Qs In(u;2) sin(¢)+0.0546By+1.94S,f
PETshade, night=—12-14+1.25T - 1.47In(u;2)+0.060T,,+0.015S5,/Q4+0.0060(1 - Sy)o( Tq +

273.15)4

(Koopmans et al., 2020)


https://www.knmi.nl/home

DIGITAL TWIN
PET CALCULATION FOR UHI MITIGATION
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Cardenas, I. L., Morales, R., Koeva, M., Atun, F., & Pfeffer, K. (2023, August 31). Digital Twins for Physiological Equivalent Temperature Calculation Guide.
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https://doi.org/10.5281/zenodo.8306456

DIGITAL TWIN
GROUND WATER TABLE MONITORING

v Peilbuis kiezen

MEASUREMENTS

REAL TIME DATA
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DIGITAL TWIN
GROUND WATER TABLE MONITORING
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DIGITAL TWIN
WASTE MANAGEMENT

Test Map
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Kilberry

- Colbyn
-] Eastclyffe
Lisdogan

Park

Arcadia

Persequor

Hatfield X
Brummeria

Random accumulation of waste in Sunnyside
each container location

University
of Pretoria .

Accumulated waste

Time: 23 June 2823 14:49:21

//servicesl.arcgis,com/fpPKDLI3n8eBtezb/arcgis/restservices/Collection_Point

ervicesl.arcgis. com/FpPKD1I3n8eBLEsh farcgis/ restfservices /Hat Field Naste H

. . " F
Saturation of each container i Twaite\Rbsearch\GDBNscrat chiktuork. template. ml

Real time start time; 2023-96-23 14:49:29.387155

Extension able
SRC: <geoprocessing spatial reference uuje‘ct coject at 9xPOBBEO2502F58D305>
Ketwork created

ok C:\Users\logueiOneDrive - University of A
Lukasrand Twente\Research\GORY scrat ch . gobi Netuork /Hat Field_Network v

Brooklyn & = ===zz=zzzzzzzz=z ELAPSED TIME: 9:988:38.447659=====
Values set to 8 e

==== ELAPSED TIME: ©:95:47.824888=====

Simulating 12 hours

. EMOG " NFeUw sy TN :RERY it —

Esn Community Maps Contributors, Esri South Africa, Esni, HERE, Ganmin, Foursquare, METWNASA, USGS

Average container Saturation

178.5

()2
containers need collection Kg of WaSte

Cardenas, |, Koeva, M., Davey, C., Nourian, P. (2024). Solid Waste in the Virtual World: A Digital Twinning Approach for Waste Collection Planning. In: Kolbe, T.H., Donaubauer, A., Beil, C. (eds) Recent Advances in 3D U N IVE R S ITY

Geoinformation Science. 3DGeolnfo 2023. Lecture Notes in Geoinformation and Cartography. Springer, Cham. https://doi.org/10.1007/978-3-031-43699-4 4 0 F TW E NT E
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DIGITAL TWINS
FOR ASSET MANAGEMENT

Data collection

® (Cameras on Service Trucks
* Semi-Automatic Recognision
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DIGITAL TWIN
GROUND WATER TABLE MONITORING & TREE ROOTS DEVELOPMENT
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DIGITAL TWIN
TREE ROOTS DEVELOPMENT

Crown Diameter
e |

IRoot Depth

—_—,t
1.5-2m Minimal root diameter = 1.5-2m

[——]
Protection zone diameter

o | G
Optional _ e TR
LOD ROOT.sprd ROOT.vol ROOT.vtype ROOT.realistic

(Ortega-Cordova, 2018)

The available tree points per neighbourhood in Enschede



DIGITAL TWIN
GENERATIVE DESIGN FOR WALKABILITY

3D View of Base Walkability Score of Second Neighbourhood, Lozenets

based on Comfort Dimension
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Legend:

Workflow
Implementation

Health Care Category

School Category

Public Transportation Category
Parks Category

Retail & Entertainment Category

High Walkability Residentials (70 - 100)

Average Walkability Residentials (40 - 69)
o e _ Linear Scale (in km)
D.eCISJ'on Low Walkability Residentials (0 - 39
making Process
B DPcdestrian Street Network

¢ Kumalasari, D.; Koeva, M.; Vahdatikhaki, F.; Petrova Antonova, D.; Kuffer, M. Planning Walkable Cities: Generative Design Approach towards Digital Twin Implementation.
Remote Sens. 2023, 15, 1088. https://doi.org/10.3390/rs15041088

*  Kumalasari, Dewi (2022) Generative Design for Walkable Cities: a case study of Sofia. (Master's thesis, University of Twente).

*  Generative Design for Walkable Cities: A Case Study of Sofia, Kumalasari, D.; Koeva, M.; Vahdatikhaki, F.; Petrova-Antova, D., SCSD 2022 0 F I W E N I E
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Al FOR 3D BUILDINGS NEEDED FOR DIGITAL TWINS

Test area

* Kenzhebay, Meruyert (2022) Planar roof structure extraction from Very High-Resolution aerial images and Digital Surface Models using deep learning. (Master's thesis, University of Twente). U N I V E R S I TY
* Golnia M. (2021). Building outline delineation and roofline extraction: A deep learning approach (Master's thesis, University of Twente).
»  Wufan Zhao, Claudio Persello, Alfred Stein, Building outline delineation: From aerial images to polygons with an improved end-to-end learning framework, ISPRS Journal of Photogrammetry and Remote Sensing, Volume 175, 2021 0 F TW E N T E
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Al FOR 3D BUILDINGS NEEDED FOR DIGITAL TWINS
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Al FOR 3D BUILDINGS NEEDED FOR DIGITAL TWINS

MODEL TRAINED ON MODEL TRAINED ON MODEL TRAINED ON GROUNDTRUTH =
ENSCHEDE SOFIA ENSCHEDE+SOFIA )

GROUNDTRUTH
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