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1 PROBLEM DEFINITION

a m�rrored representat�on of real
objects or processes �n real t�me 

updated v�a data through real system
l�fe cycle****** 

DT responds as a phys�cal tw�n, l�v�ng or
non-l�v�ng objects �n real

env�ronment****** 



1 PROBLEM DEFINITION
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DT
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 *R�os et  al . ,  2015,  p .  657 
**Sacks et  al . ,  2020,  p .  16 

Ma�nly d�g�tal models comb�ned
w�th s�mulat�on, and

corrected/updated w�th data and
exper�ence from earl�er DT of

s�m�lar products.
IIO IIO  IIO IIO IIO

DT more and more

des�gn process

There seems to be a paradox: How can we make a DT �n des�gn
process, when there �s no phys�cal object of wh�ch to make DT?

�nform�ng
des�gn and
development of
new products

We are not so
far. Yet, we see  
potent�al of  
DT.

DT �n des�gn process  Progress�ve states of
d�g�tal tw�ns: foetal, ch�ld, adult** 



How can d�g�tal tw�n technology be used �n des�gn process?

Are foetal and ch�ld d�g�tal tw�ns useful for des�gn �n process towards adult d�g�tal tw�n?

1 QUESTIONS
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2 DIGITAL TWIN TECHNOLOGY *Khajav�  et  al . ,  2019
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2 DIGITAL TWIN TECHNOLOGY *Deng et  al . ,  2021
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2 PROGRESSIVE STATES OF DIGITAL TWIN*Sacks et  al .2020 L�fecycles of phys�cal and d�g�tal tw�ns development
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2 PROGRESSIVE STATES OF DIGITAL TWINPrototyp�ng w�th DT and PT through the des�gn phases *Em�r  Is �k  and Achten,  2022 
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3 DESIGN PROCESS HYPOTHETICAL SCENARIO USING DIGITAL TWIN

D�g�tal tw�n technology development layers (DTTD)

*Lu et  al . ,  2020,  pp.  5 by Em�r  Is �k  and Achten,  2022a,  p .  49
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3 DESIGN PROCESS HYPOTHETICAL SCENARIO USING DIGITAL TWIN

Value of DT + Act�on ꘎ Serv�ce layer

 Expected Propert�es + Des�gn and Process Evaluat�on ꘎ Serv�ce layer

 Prov�s�onal DT + S�mulat�on ꘎ Data/model �ntegrat�on layer

 Cr�ter�a + Synthes�s ꘎ D�g�tal model�ng layer

Funct�on + Analys�s ꘎ Data acqu�s�t�on layer+Transm�ss�on layer

agency

mon�tor

senseactuate

pred�ct

s�mulate

*Em�r  Is �k  and Achten,  2022,  p .  57 

DIgItal twIn desIgn process (DTDP)
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3 DESIGN PROCESS HYPOTHETICAL SCENARIO USING DIGITAL TWIN*Em�r  Is �k  & Achten,  2022 
**Burry and Burry,  2016

Prototyp�ng w�th a DT



Can des�gners des�gn a bu�ld�ng us�ng a d�g�tal tw�n: dev�sed scenar�o?

What �f we already started to use foetal and ch�ld phys�cal and d�g�tal tw�ns through prototyp�ng?

Hybr�d prototyp�ng tools can �ncrease connect�v�ty of d�g�tal tw�n. Many prototypes are produced dur�ng des�gn process, but
what �f add�ng more sensors makes �t smarter? 

3 HYPOTHESIS 



L�terature rev�ew and collect�ng data sets
Surveys w�th end-user and experts 
Analys�s results
Proposals
Case study: Create a DT of a --small bu�ld�ng or a --real�zed part of structural prototyp�ng for exper�mentat�onMethodology

State of art
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4 RESEARCH
2021-2022 2022-2023 2023-2024 2024-2025

Th�s future
t�mel�ne are all
�ntent�onal at
the moment!!

L�terature rev�ew
and collected
data sets, stud�es 

Create a d�g�tal tw�n
appl�cat�on for
exper�mentat�on and
collect�ng data of
env�ronment 
Survey of end-user
and expert 

Result,
proposals,
and end of
study

t�mel�ne

Create a d�g�tal
tw�n model by
us�ng Un�ty-
Arduıno-C#
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New �ns�ghts �nto generat�ng d�g�tal tw�ns �n arch�tectural des�gn of bu�ld�ngs:

Benef�ts of d�g�tal tw�n des�gn manager �n arch�tectural des�gn process

Catalogu�ng and us�ng prev�ous d�g�tal tw�n databases for the same bu�ld�ng type �n the �n�t�al des�gn phase

Ut�l�z�ng data sources for future des�gn �mprovements

Cost-effect�veness and eff�c�ency of us�ng d�g�tal tw�ns �n des�gn process

Prototype-connected ch�ld d�g�tal tw�ns can enhance est�mat�ons

Future work should focus on hybr�d prototyp�ng to measure actual �mpact of d�g�tal tw�ns on des�gn process

Ut�l�z�ng ex�st�ng prototypes to advance the use of d�g�tal tw�ns �n des�gn process

Study�ng models by �ncorporat�ng d�g�tal tw�ns at progress�ve matur�ty levels �n des�gn process

Progress�ve states of d�g�tal tw�ns: foetal, ch�ld, and adult d�g�tal tw�ns (Sacks et al., 2020, p. 16)

Trad�t�onal des�gn approaches and �nnovat�ve processes w�th d�g�tal tw�ns

4 CONCLUSION
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