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Local Digital Twins
for Engagement and Evidence-
based Decision Making

Presented by
Dr. Mani Dhingra, Smart Cities Digital Twin Manager, Dublin City Council
Ms. Aleksandra Kocon, Smart Cities Technician, Dublin City Councill
Ms. Grace D'Arcy, Engagement Programme Manager, Smart Docklands
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SMART DUBLIN

An initiative of the
FOUR DUBLIN LOCAL
AUTHORITIES to
engage with smart
technology providers,
researchers and citizens
to solve challenges and
Improve city life.
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Digital Twin Programme @ DCC
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Unlocking Tomorrow's Possibilities with Digital Twins
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Digital Twin projects at DCC

S

Smart DCU Digital Twin

Dublin Fire Brigade models

Docklands SDZ models

Smart Tourism using AR for engagement




1. Smart DCU Digital Twin
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» Smart DCU (Dublin City University) — a university
campus as a microcosm of the city, ideal for piloting
smart city innovations

= Smart DCU Digital Twin project launched in 2021 as
a collaboration between Insight SFI Research Centre
for Data Analytics at DCU, DCC, Bentley
Systems, KTU

= Phase 1 funding ensured that all campuses had 3D
models built and some very light IoT data overlaid.

= Phase 2 collaboration to ensure integration of 4D
analytics, real-time sensors, internal models and
Immersive technologies for engagement to create
DCU Immersive Real-Time Digital Twin

= Autism Friendly routing planned

Project’s vision: create a cognitive Digital Twin
that can make decisions to improve the
operational efficiency and the experience of
people who live, work or visit the campus.
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2. Dublin Fire Brigade D-TER (Digital Twin for Emergency Response)

Brief;

Dublin Fire Brigade (DFB) has generated reality
mesh models of multiple sites in the city

using drones. Some of these sites include Trinity
College, Christchurch, St. Patrick’s
Cathedral, Poolbeg, Hugh Lane etc.

The models are used for emergency pre-
incident planning and personnel training

by the DFB officials especially for the ones which
are considered as high-risk zones.

i. BOC Gas project

Implementation:

Drone surveys were used to develop photogrammetric models of
selected sites and Bentley’s OpenCities planner is used to
visualize 3D models and few GIS spatial layers.

] SURVEY FORMS -
Syl flom—
Officer and Premises Survey Form @

ii. St.Patrick’s Cathedral project

DFB projects screenshots from Bentley OpenCities Planner
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3. Docklands SDZ models 7
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Docklands Strategic Development Zone has multiple 3D ,////

models created for different purposes -

1. Block model - Approx. 5 sgq.km block 3D model
with varying level of details in fbx format (LOD2 using
facemapping, few buildings with LOD 3 and BIM level
details) — subset of this model was released on
Dublinked for 2019 3D hackathon event (many
researchers have used it for digital twin work at
TCD)

2. VR model operable in Unreal’s Twinmotion for
Immersive experience

3. Reality mesh model available in OpenCities Planner
(drone capturing and mobile mapping utilizing
LIDAR technology)



https://www.youtube.com/watch?v=eCdehJ2VTAo

| T
E!li@.l!l

o EEN G A MY S ey

_Illllllililn
) 1nlﬁ ¥ .‘«,‘1 !

- —

A=

TR
-

|
x
M‘

,
Ll




4. Smart Tourism using AR for engagement

DCC Smart Tourism Programme, supported by Failte
Ireland, develops solutions based on Augmented and

Virtual Reality for immersive engagement.

Dublin Discovery Trails hosts ‘Doors into the Docklands’
and ‘DiscovAR’ apps for DCC area

DiscovAR’ — utilising 3D
Google tiles the app allow
users explore Dublin from
anywhere in a word, learn
about interesting places and
take a part in a quest.

<>

Download the app today

& Appstore Jll P> Google Play

www.dublindiscoverytrails.ie

‘Doors into the Docklands’
app - visitors to the
Docklands are brought on a
tour of the historic areas
via GPS-enabled walking
trails enhanced with
AR/VR experiences that
users can undertake at their
own pace.

CONTINUE
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ACADEMY
s:NEARFUTURE

Empowering young people to tackle 21st-
century city challenges
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CBS Westland Row - Letterto Leadership

Planting initiative in St
Wolstans Secondary
School

Active Travel initiatives
in Assumption
Secondary School
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Future Directions

Foster cross-departmental

collaboration between
various planning agencies Allow scenario planning  before
implementation, reducing the risk and
increasing the public trust

Explore innovative solutions for urban
planning activities in a controlled
environment that mimics the real city

Provide accelerated feedback
loops to make designs and
construction more precise

Viable tool for storytelling and
communicating plans, policies,
and outcomes to citizens

Include people with diverse digital
literacy levels in decision-making using
visual learning, less complicated and
more relatable data

Equips consultation team with more
tools to answer and demonstrate
solutions to public through interactive
and immersive simulations




o® ,
oy ) ® Connected to : :
o ® ) 2D/ 3D ) static data, Enrich model Two-way Al driven

Realitv captured raw data model with real-time integration with decision-
o metadata and . : :
Py ° ... °° systems BIM systems data physical twin making
Mapping Target Users and Types of Digital Twins
<@ " " m e e NN RN RN NN RN N RN RN NN NN NN E N A NN A R E R MR A M E A RS NS RN NN EE RN R AR EE A EE A AN SN NN NN NN NN NN NN NN AN AN NN AN NN NN NN NN SN EEEEEESEESEEEESEESEEEEEEEEEEEEEEEEEE >

What is the core

Local Councillors/ public representatives
objective of digital twin?

> Public bodies and city councils
What level of data

v S
Xﬁ ¢

g bl g
4 N . R
TPl s s

-
I
I
I
I
I
I
I x
Il »
1< integration is required? 7)) ' A
1 2 a5 Geo-referenced and Conmocted G1S-based
I @ Planning allied departments navigable platform ="
I 2 Py > g p (e.g., 3D Web-GIS) environment
: o What information is >
1+ relevant? +— _
[ L Research and academia

@)
= i =
I @4 : : I ©
| = HOGN slieLie '”TorTZ‘E;O“ I+ Public networks / community-based
! pis SCOREERESEE organizations |

| - -

: > Where is the value of : Immersive technologies Geo-animations and
| digital twin — visual I Public and communities (AR/VR)using _ simulation
! communication or data [ communicative simulations environment
L insights? |




Use Case Type | : Visual and Interactive Twins

Target Audience- Public/Citizens

Purpose -to engage with non-technical target groups

Examples
v' Smart DCU digital twin for autism-friendly navigation
v" Prototypes of Docklands digital twin for community engagement
v' Complementing the process of public consultation for DCC projects
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Geo-animation for Santry River Restoration and Greenway | | Docklands modelfor citizen feedback



Use Case Type Il : Dynamic and Intelligent Twins

Target Audience —technical or semi-skilled stakeholders
Purpose — informed planning decisions and situational awareness

Potential Partnerships

v" Digital Twin for Engagement (Dublin City Council’s Smart City approach) with ICHEC under EuroCC2 Digital
Innovation Flagship using Open Data and Docklands 3D model

v Multi-thematic planning use case for Smart D8 (a health and wellness district) by identifying planning
relationships between different datasets such as air quality, parks and green area density, health and social
services, active travel routes, housing, noise, community initiatives and other infrastructures

v" Digital twin for emergency response by Dublin Fire Brigade for personnel training
v Exploring Citizen Science and Feedback for Digital Twins

(ICHEC iy  con

Irish Centre for High-end Computing
Engaging Content

Engaging People

ECT  Insight




Broader Impact
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ol®
s

Proof of Concept

Trial and Test LDT use-cases

-Ethical and Governance
Framework for design and
deployment phases + Evaluate

€ JUST and GREEN transition LEAVING-NO-ONE-
BEHIND in Digital Age ??

9 New Opportunities

Future partnerships
- EU funding calls and work with

9 Capacity Building

Build a Collaborative Ecosystem
-DT Interest Group @ DCC
-Local Stakeholder Groups

private enterprises
-EuroCC'’s DIF call

Community of Practice

........................................................................................................................................................................................................... >
A=, CITY
LIVING-IN.EU! (07" nnovaTors | CitiesTod
" LU ‘“‘m *.;-" oy The Innovaiors Farum L‘:I. g =. . .......... :J' . = 4 l J i es 0 Ei},-‘
- o CITIES COALITION N
Cm L B - ., . FoR -~ Bloomberg
I| EURO @@@ @@@ a _..._.;__.D:{GfT{L TS « « Philanthropies
sl CITIES  gmomieswmones -2 cimmmdain %+ @




Thank you!

Visit Homepage - Smart Dublin to know more.


https://smartdublin.ie/
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