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am a researcher with a PhD in Architecture and six years research experience, specializing in the integration of digital and
prefabrication technologies to foster sustainable and inclusive design in the built environment. My work focuses on how
advanced technologies — automation, robotics, computational design, and simulation tools — can transform architectural
practices to address critical global challenges such as housing crisis, sustainability, social equity, and climate resilience.
Since 2024, I've been an Associate Researcher in the Digital Living Spaces group at ISTAR-Iscte, where | continue to develop
research in robotic construction and AR/VR simulation environments. I'm also a researcher on the GreenCity4Aging project,
co-developing the Experimental Protocol for the Ethics Commission and leading the project’s experimental phase. This
phase involves creating a VR-based user simulation to collect heart rate and eye-tracking data from elderly citizens, which
will contribute valuable insights into designing inclusive, elder-friendly urban spaces.

During my PhD, | explored cutting-edge construction technologies, particularly robotics, and their application in both
design methodologies and construction planning. My research developed innovative VR/AR simulation tools to enable
human-robot collaboration, specifically in construction environments where workers interact with robotic technologies,
including drones. These tools are designed not only to integrate real construction workers with these emerging
technologies but also to assess their reactions and readiness to collaborate with robotic systems.

| am an expert in digital technologies applied to construction and architectural design, with a focus on robotics, virtual and
augmented reality simulations, and human-machine cooperation environments. In 2015, | obtained my bachelor’s in
architecture from Universidade Lus6fona in Lisbon. | then graduated in 2017 with a master's in architecture from Iscte-lUL
and completed my PhD in Architecture in September 2024, also at Iscte-IUL. My passion for architecture and technology
research led me to begin my PhD journey while awaiting my final Master's presentation. My doctoral research focused on
robotics and VR/AR simulation methodologies, culminating in the defense of my thesis titled "Advancing Construction
Technologies: Integrating Human-Machine Collaboration and Drone Robotic Construction in a Comprehensive XR-
Simulated Environments Methodology," under the supervision of PhD Sara Eloy and PhD Ricardo Resende.


mailto:Nuno_Antonio_Silva@iscte-iul.pt

Early in my PhD, while awaiting an FCT PhD scholarship, | was invited to join an architectural studio where | worked on
integrating parametric design and coding for BIM environments into practice. Since 2018, however, | have been fully
dedicated to research as an Assistant Researcher and PhD Candidate at ISTAR-Iscte, where | benefitted from the center’s
multidisciplinary approach and its encouragement of industry collaboration. These experiences enabled the development
of real-world prototypes and applications, bridging the gap between theoretical research and practical implementation in
architecture and construction.

A pivotal collaboration during my PhD was with NexusUAV, a partnership that formed the basis for my experimental
research on drone automated construction. Leading an interdisciplinary team of five, | fronted the research, development,
and execution of real-world drone construction experiments. This partnership secured 80% of the funding needed to
acquire the necessary technology for the real-world construction experiment, further underscoring the real-world potential
of my research.

Areas de Investigacao

Emerging Construction Technologies
Automation in Construction
Construcdo Robotizada

Robotica

Drones

Robotic Arms (RA)

Prefabrication and Robotization
Construction Materials
Human-machine cooperation

Social impact of automation
Artificial Intelligence (Al) for construction and Architectural Design
Virtual reality

Augmented Reality

Advanced VR/AR Technologies

Simulation Development

Qualificacdes Académicas

Universidade/Instituicao Tipo Curso Periodo
ISCTE-Instituto Universitario de Doutoramento Arquitetura dos territérios 2023
Lisboa - Centro de Investigacao em Metropolitanos Contemporaneos

Ciencias da Informacao Tecnologias
e Arquitetura

ISCTE-Instituto Universitario de Mestrado Integrado Arquitetura 2017
Lisboa - Centro de Investigacao em

Ciencias da Informacao Tecnologias

e Arquitetura



Escola Secundaria José Saramago Outro tipo de Artes Visuais 2012
qualificacdo

Atividades Profissionais Externas

Periodo Empregador Pais Descricao

2017 - 2018 ADDForward Portugal

Total de Citacdes
Web of Science® 7
Scopus 20

Publicacoes

e Revistas Cientificas
- Artigo em revista cientifica

Ng, P., Eloy, S., Raposo, M., Fernandez Gonzalez, A., Silva, N. P. da., Figueiredo, M....Zuberi, H. (2024).
Challenges and opportunities of using metaverse tools for participatory architectural design processes.
Virtual Worlds. 3 (3), 283-302

Silva, N., Eloy, S. & Resende, R. (2022). Robotic construction analysis: Simulation with virtual reality. Heliyon. 8
(10)

- N.° de citagdes Web of Science®: 7

- N.° de citagBes Scopus: 11

- N.° de citages Google Scholar: 14

e Livros e Capitulos de Livros
- Capitulo de livro

Eloy, S. & Silva, N. (2021). The Robotic Dance: a fictional narrative of a construction by drones. In Sara Eloy,
Anette Kreutzberg, loanna Symeonidou (Ed.), Virtual Aesthetics in Architecture Designing in Mixed Realities.:

Routledge.
- N.° de citagbes Scopus: 1

2 Gomes, J., Eloy, S., Silva, N., Resende, R. & Dias, L. (2021). A Quasi-real Virtual Reality Experience: Point Cloud
Navigation. In Sara Eloy, Anette Kreutzberg, loanna Symeonidou (Ed.), Virtual Aesthetics in Architecture

Designing in Mixed Realities.: Routledge.
- N.° de cita¢Bes Google Scholar: 2

¢ Conferéncias/Workshops e Comunicacoes
- Publicagdo em atas de evento cientifico

Silva, N. P. da., Eloy, S. & Resende, R. (2023). Drone robotic construction: A methodology for simulating the

w
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https://ciencia.iscte-iul.pt/publications/challenges-and-opportunities-of-using-metaverse-tools-for-participatory-architectural-design/105189
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https://ciencia.iscte-iul.pt/publications/a-quasi-real-virtual-reality-experience-point-cloud-navigation/81683
https://ciencia.iscte-iul.pt/publications/a-quasi-real-virtual-reality-experience-point-cloud-navigation/81683
https://ciencia.iscte-iul.pt/publications/a-quasi-real-virtual-reality-experience-point-cloud-navigation/81683
https://ciencia.iscte-iul.pt/publications/drone-robotic-construction-a-methodology-for-simulating-the-construction-performed-by-drones-using/97793

construction performed by drones using virtual and augmented reality. In Dokonal, W., Hirschberg, U., and
Wurzer, G. (Ed.), Digital Design Reconsidered - Proceedings of the 41st Conference on Education and Research
in Computer Aided Architectural Design in Europe (eCAADe 2023). (pp. 781-790). Graz, Austria: eCAADe

(Education and Research in Computer Aided Architectural Design in Europe).
- N.° de citagdes Google Scholar: 1

Silva, N. & Eloy, S. (2020). Robotic construction: experiments with robotic arms and drones for the building
construction industry. In Rodrigues, H, Gaspar, F, Fernandes, P, Mateus, A (Ed.), Sustainability and
Automation in Smart Constructions. Proceedings of the International Conference on Automation Innovation

in Construction (CIAC-2019). (pp. 97-109). Leiria: Springer International Publishing .
- N.° de cita¢Bes Scopus: 8
- N.° de citagdes Google Scholar: 1

Da Silva, N. P. & Eloy, S. (2018). Will drones have a role in building construction? . In 4th International

Symposium Formal Methods in Architecture. Porto
- N.° de citagdes Google Scholar: 3

- Comunica¢do em evento cientifico

10

11

Pereira da Silva, N., Eloy, S. & Resende, R. (2023). Drone robotic construction: A methodology for simulating
the construction performed by drones using virtual and augmented reality. Digital Design Reconsidered -
Proceedings of the 41st Conference on Education and Research in Computer Aided Architectural Design in
Europe (eCAADe 2023).

Pereira da Silva, N. (2023). A Comprehensive Approach to Robotic Construction: Drones construction. Aula
Aberta.

Pereira da Silva, N. (2022). Ph.D Research: A Comprehensive Approach to Robotic Construction. DATMC: UC
Projeto de Investigacdo em Arquitetura dos Territérios Metropolitanos Contemporaneos.

Pereira da Silva, N. (2021). Ph.D Research: Drones in Robotic Construction. DATMC: UC Projeto de
Investigacdo em Arquitetura dos Territérios Metropolitanos Contemporaneos.

Pereira da Silva, N., Eloy, S. & Resende, R. (2019). Robotic construction: experiments with robotic arms and
drones for the building construction industry. CIAC 2019.

Eloy, S. & Silva, N. (2019). A quasi-real virtual reality experience: point cloud navigation. Artificial Realities:
Virtual as an aesthetic medium in architecture ideation.

Silva, N. & Eloy, S. (2019). Robotic Construction in Architecture: Design Simulation and reality . eCAADe.

Pereira da Silva, N. (2019). A Comprehensive Approach to Robotic Construction. eCAADe Grant for PhD
research Conference.

Silva, N. & Eloy, S. (2019). Robotic construction: experiments with robotic arms and drones for the Building
Construction Industry. International Conference on Automation Innovation in Construction (CIAC-2019).

Silva, N. (2018). Building with Drones - Drones and Robotic arms in the building construction Industry. ISTAR-
UL Winter School.

Silva, N. (2018). Building With Drones - Drones and Robotic arms in the building construction Industry.
Apresentacdo PFA.
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https://ciencia.iscte-iul.pt/publications/phd-research-a-comprehensive-approach-to-robotic-construction/106084
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https://ciencia.iscte-iul.pt/publications/phd-research-drones-in-robotic-construction/106083
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https://ciencia.iscte-iul.pt/publications/robotic-construction-in-architecture-design-simulation-and-reality-/68039
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Silva, N. & Eloy, S. (2018). Will drones have a role in building construction? . 4th Formal Methods in
Architecture conference.

Silva, N. (2017). Building with Drones - Drones and Robotic arms in the building construction Industry.
Encontro Nacional de Investigacdo em Arquitetura 2017.

e Qutras Publicacdes
- Working paper

Pereira da Silva, N., Eloy, S. & Resende, R. (N/A). Robotic Construction Analysis: Human-Machine Simulation in
Augmented Reality. Robotic Construction Analysis: Human-Machine Simulation in Augmented Reality.

- Outras publica¢des

Gomes, J., Eloy, S. & Silva, N. (2019). A quasi real virtual reality experience: Point cloud navigation. The 5th
edition of the Lisbon Architecture Triennale.

Eloy, S. & Silva, N. P. da. (2019). The robotic dance: A fictional narrative of a construction by drones. Artificial
realities: Virtual as an aesthetic medium for architectural ideation. 8

Silva, N. (2018). Building with Drones - Drones and Robotic arms in the building construction Industry.
Extended abstract | ISTAR-IUL Winter school .

- Dissertagdo de Mestrado
Pereira da Silva, N. (2017). A Construcdo Robotizada em Arquitetura.
- Tese de Doutoramento

Pereira da Silva, N. (2024). Advancing Construction Technologies: Integrating HumanMachine Collaboration
and Drone Robotic Construction in a Comprehensive XR-Simulated Environments Methodology.

Projetos de Investigacao

Titulo do Projeto Papel no Parceiros Periodo
Projeto
Realidades Artificiais: o Bolseiro de ISTAR-Iscte, NMBU - (Noruega) 2019 - 2020

Doutoramento
virtual como meio estético

na ideac¢do arquiteténica

eCAADe Grant for PhD research Conference (2019)


https://ciencia.iscte-iul.pt/publications/will-drones-have-a-role-in-building-construction-/47486
https://ciencia.iscte-iul.pt/publications/will-drones-have-a-role-in-building-construction-/47486
https://ciencia.iscte-iul.pt/publications/building-with-drones---drones-and-robotic-arms-in-the-building-construction-industry/53068
https://ciencia.iscte-iul.pt/publications/building-with-drones---drones-and-robotic-arms-in-the-building-construction-industry/53068
https://ciencia.iscte-iul.pt/publications/robotic-construction-analysis-human-machine-simulation-in-augmented-reality/106081
https://ciencia.iscte-iul.pt/publications/robotic-construction-analysis-human-machine-simulation-in-augmented-reality/106081
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Organizacao/Coordenacao de Eventos

Tipo de
Organizacao/Coordenacdao

Coordenacdo geral de evento
cientifico (com comissdo
cientifica) no ISCTE-IUL

Coordenacdo geral de evento

12

nao cientifico

Membro de comissao
organizadora de evento ndo
cientifico

Membro de comissao
organizadora de evento
cientifico

Membro de comissao
organizadora de evento
cientifico

Titulo do Evento

Building the Future - Robotic Construction

Simulation with VR/AR

Building the Future - Robotic Construction

Simulation with VR/AR

Participatory Design in the Metaverse:
Sustainable Habitats &amp; Housing

Customisation

Symposium Artificial Realities: Virtual as an

Entidade
Organizadora

Formal Methods in
Architecture 2024

eCAADe

CAAD Futures 2023

ISTAR-IUL

aesthetic medium in architectural ideation

Exhibition Artificial Realities: Virtual as an

ISTAR-IUL

aesthetic medium in architectural ideation

Actividades de Difusao

Ano

2024

2024

2023

2019

2019

Tipo de Actividade

Coordenacdo de evento de
difusdo do conhecimento

Comunicagao/Conferéncia
em encontro publico de
difusdo para a sociedade

Comunicagao/Conferéncia
em encontro publico de
difusdo para a sociedade

Comunicacao/Conferéncia
em encontro publico de
difusdo para a sociedade

Comunicagdo/Conferéncia
em encontro publico de
difusdo para a sociedade

Coordenacdo de evento de
difusdo do conhecimento

Comunicagdo/Conferéncia
em encontro publico de
difusdo para a sociedade

Coordenacdo de evento de
difusdo do conhecimento

Coordenacdo de evento de
difusdo do conhecimento

Titulo do Evento

Visita ao ISTAR de um grupo de alunos
de arquitetura da Universidade
Technische Hochschule Lubeck,
Alemanha

Ciéncia'22 - Encontro com a Ciéncia e
Tecnologia em Portugal

Portugal Smart Cities Summit 2022

Portugal Smart Cities Summit 2021

Ciéncia'21 - Encontro com a Ciéncia e
Tecnologia em Portugal

Portugal Smart Cities Summit 2020

Ciéncia'20 - Encontro com a Ciéncia e
Tecnologia em Portugal

Ciéncia'19 - Encontro com a Ciéncia e
Tecnologia em Portugal

Portugal Smart Cities Summit 2019

Descricdo da Actividade

Apresentacdo do trabalho de
doutoramento e
demonstra¢do das solugdes
digitais desenvolvidas no
ISTAR

Apresentacdo de Poster
sobre tese de doutoramento
em curso

Apresentacdo de video sobre
tese de doutoramento em
curso

Apresentacdo de video sobre
tese de doutoramento em
curso

Apresentac¢do de Poster
sobre tese de doutoramento
em curso

Apresentacdo de video sobre
tese de doutoramento em
curso

Apresentac¢do de Poster
sobre tese de doutoramento
em curso

Apresentacdo de Poster
sobre tese de doutoramento
em curso

Apresentacdo de video sobre
tese de doutoramento em
curso

Ano

2023

2022

2022

2021

2021

2020

2020

2019

2019



Comunicagao/Conferéncia Symposium Artificial Realities: Virtual as A robotic dance: Presenttion 2019

em encontro publico de an aesthetic medium in architectural of the AR experiment
difusdo para a sociedade ideation developed within the PhD

thesis
Comunicagao/Conferéncia Ciéncia'18 - Encontro com a Ciéncia e Apresentacdo de Poster 2018
em encontro publico de Tecnologia em Portugal sobre tese de doutoramento
difusdo para a sociedade em curso
Comunicagao/Conferéncia Ciéncia'17 - Encontro com a Ciéncia e Apresentacdo de Poster 2017
em encontro publico de Tecnologia em Portugal sobre tese de doutoramento
difusdo para a sociedade em curso
Produtos
Tipo de Produto Titulo do Produto Descricdo Detalhada Ano
Instalagdo/Exposicdo/Perfor Porifera Suspended Topologies (Ar For the exhibition I've worked 2019
mance de Arte Development) on the AR Development for

the Porifera Suspended
Topologies project developed
by loanna Symeonidou
[University of Thessaly],
Effimia Gionnopoulou, Pablo
Baquero [Faberarium]

Instalagdo/Exposicdo/Perfor A robotic dance This project presents an 2019

mance de Arte Augmented Reality (AR)
simulation of the flight of
drones when assembling
bricks to construct a wave-
like wall. The performance of
the robotic building process
is visualized by using the
simulation of the
construction with an AR
optical see-through device
(Microsoft Hololens). Besides
the technical function of
drones while constructing the
wall, the study aims to
explore the aesthetic means
of AR to simulate a building
process and anaIKze the
consequences it has to
architecture design. The
sense of realness is given not
by photorealistic
representation of the built
wall, which uses basic graphic
design, but by the position of
the virtual wall and the
surrounding real elements
that allows the wall to
continuously grown without
touching any real element.
The audio stimuli that
accompanies the visitor all
the way when using Hololens,
referring to a drone’s flight,
empowers the feeling o
realness.



Instalagao/Exposicao/Perfor
mance de Arte

A quasi-real virtual reality experience:
point cloud navigation

n this project you can 2019
navigate in a point cloud by
using an immersive reality
device. The project aims at
exploring the possibilities
brought by recent
technologies to visualize in a
quasi-real way an existing
building survey. Todo so a
3D scan survey was
Eerformed to an existing
uiIdinF and the resulting 3D
point cloud model was used
in an immersive Virtual
Reality (VR) environment
during the rehabilitation
design for an existing
building. The use of
immersive VR to visualize
point clouds enables a type
of experience of the “real”
building not possible by any
other mean. Indeed, VR
provides designers with an
incredible source of
authentic building elements
that allows them to have a
quasi-real experience of the
building. The visualization of
such point cloud in
immersive VR enables to
transport designers to a new
dimension where not
everything from the existing
building has a place but just
the main essence of it
levitating in a virtual world.



