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e The potential of UDTs in public engagement for environmental managing visual perception in the built environment.
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<The outcome of the urban dlgltal twin>

Height-to-width ratio

2, \

ii
i__ : = Subjective indicators pergse)p'%i%tr? r;Txllf"letc(iaic':’:tion
-h :: ( A 4 Randor forest N
L | = Visual perception experiment Safety e /\\<
: : E: | 69 Device: Pico Neo 3 Lively i"f;m ‘ {: ki
- - ; : s @ | A paricpants: 120 Eime — svr || (e
: : ' & Scenarios: 100 :;an E\f\ i ; ; 7
tio th |§frtm|t ment,J LB%UM \_ i{\% Y,
£ ; = e N\p | N B The workflow of this study
(A). Photograph of an example location (B). Virtual counterpart in UDT
We demonstrate that renders from the UDT platform give the same e We focus on a 3-kilometre-long linear urban greenway situated
visual impression in surveys, confirming the value of photo-realistic adjacent to the Singapore River as our study area.
renderings of scenarios that are yet to be built for participatory e The UDT platform we developed for weaving human visual
planning. perceptions into the fabric of UDTs to analyze and evaluate the

characteristics of urban landscapes.
o We utilize DeeplLabV3 for imagery semantic segmentation and

<Results of the perception study>
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We illustrate the spatial variation characteristics of the objective and

subjective ir\d:cators. Then, we show the performance of the Random CO N c LU S I 0 N

Forest prediction model.

< Automated perception prediction through » This study contributes towards achieving a ‘true' digital twin for

.. . . . urban planning, and it sets the foundation for automating the
PhOtO-l‘eahSth scenario simulations > optimisation of urban scenarios and enhancing urban
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The primary application of the {g;jgv;;jﬂ * We demonstrate that photo-realistic renderings based on the UDT

UDT is manifested in Bl can replace the traditionally used photos for this use case,
simulating various urban N S — confirming their value in participatory planning.
scenarios, such as modifying |38 -] {J « We conduct a comprehensive comparison and spatial distribution
vegetation density or R e i analysis of the objective environmental features and subjective
introducing new architectural e e e visual perception results of the urban greenway.
elements to the skyline. vz cat e  The integration of public perceptions into UDTs is crucial for
Subsequently, we employed Q_ {1 establishing a bidirectional connection between the “digital
the Random Forest model to ey platform---public perception---physical environment. This
automatically predict Bl {J integration encapsulates a specific manifestation of the sustainable
subjective visual perceptions. ??rfssmg':; urban development concept centred around the public.
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