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Abstract

In recent years, experiment-based urban planning has emerged as a powerful tool for creating smarter, more responsive
cities. Urban laboratories have become essential spaces for testing innovative solutions to complex urban challenges, playing
an increasingly important role in urban studies. Among these, virtual reality (VR) laboratories represent one of the most
impactful and cutting-edge developments, offering numerous advantages over traditional urban design and planning methods.
This review study aims to examine the concepts of urban experimentation, urban laboratories, and their various types, with a
specific focus on virtual reality laboratories and their role in advancing urban studies. Employing a developmental approach,
the research utilizes document analysis and case studies to explore the potential of VR laboratories in urban planning and
design. Virtual reality technology allows designers to experience their plans in a fully immersive environment, as if they were
physically present in the space. This capability facilitates collaboration among designers, planners, and other stakeholders
while also increasing public participation in the design process. VR laboratories enable more accurate visualization of cities
and living environments, allowing professionals to virtually test the impacts of various urban policies and development plans
without the need for physical alterations. The findings of this study demonstrate that VR laboratories effectively enhance
urban environments through innovative methods, facilitating the development of creative solutions to real-world challenges
in urban settings. By providing a platform for precise visualization and experimentation, VR laboratories enable data-driven
decision-making with greater accuracy, ultimately improving the efficiency of urban systems. Moreover, VR laboratories
can significantly increase public engagement in urban planning processes. By offering rich and realistic experiences, they
empower citizens to participate more effectively in urban planning and development. This increased stakeholder involvement
leads to more inclusive and representative urban designs that better reflect the needs and preferences of the community. The
integration of VR technology in urban planning also offers cost-effective solutions for testing and refining urban interventions
before implementation. This approach reduces the risks associated with large-scale urban projects and allows for iterative
improvements based on virtual simulations and feedback. Furthermore, VR laboratories contribute to the development
of smart cities by enabling the integration and visualization of complex data sets. This capability supports the creation of
more sustainable, efficient, and livable urban environments by allowing planners to optimize various urban systems, such as
transportation, energy, and public services. In conclusion, this research highlights the transformative potential of virtual reality
laboratories in urban studies and smart city development. By providing immersive, interactive, and data-rich environments
for urban experimentation, VR laboratories are poised to revolutionize the way we plan, design, and manage cities. As this
technology continues to evolve, it promises to play an increasingly crucial role in addressing urban challenges and creating
more resilient, sustainable, and inclusive cities for the future. The continuous advancements in VR technology will enable
urban planners to better anticipate and mitigate the effects of rapid urbanization, climate change, and social inequality. By
integrating VR laboratories into the urban planning framework, cities can become more adaptive and responsive to the
dynamic needs of their populations, ultimately fostering environments that promote well-being, equity, and innovation.
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6. Urban living lab 9
7. Design lab vy
8. Gov lab o
9. Impact Labs j
10. Innovation lab )
11. Design for Social Innovation and Sustainability Lab (DESIS) o
12. FabLabs o
13. Sobre FabLab Sevilla ¥
14. Reality Lab f
15. Urban Virtual Reality Labs (UVRLS) -
16. EuroCities
17. Urban Co-Creation Lab
18. MIT Media Lab
19. Virtual Reality Lab of Urban Environments & Human Health (UEHH)
20. XR Lab - Virtual, Augmented and Mixed Reality Laboratory (VR/AR/MR)
21. The City Form Lab at MIT
22. Future Cities Laboratory
23. Urban realities laboratory university of waterloo
24. Center for advanced studies in urban science and design
25. Virtual reality and immersive visualization group
&lw

- Alam, M. T., & Porras, J. (2018). Architecting and designing sustainable smart city services in a

living lab environment. Technologies, 6(4), 99.
- Ali, A. (2017). Identifying Urban Laboratory as a New Method for Tackling Urban Development.

In 1st International Conference on Towards a Better Quality of Life, Technische Universitéat Berlin

Campus El Gouna, Egypt.
- Anderson, D.M., & Edwards, B.C. (2015). Unfulfilled promise: Laboratory experiments in public

management research. Public Management Review, 17(10), 1518-1542.
- Bulkeley, H., & Castan Broto, V. (2013). Government by experiment? Global cities and the

governing of climate change. Transactions of the institute of British geographers, 38(3), 361-375.
- Caprotti, F., & Cowley, R. (2017). Interrogating urban experiments. Urban Geography, 38(9),

1441-1450.
- Caragliu, A., Del Bo, C. & Nijkamp, P. (2009) Smart Cities in Europe.Serie Research Memoranda

0048 (VU University Amsterdam, Faculty of Economics, Business Administration and é

Econometrics). 2
- Center for Advanced Studies in Urban Science and Design. (2024). Center for Advanced Studies %

in Urban Science and Design - University of Groningen. Retrieved February 25, 2024, from 1

https://www.rug.nl/ ,'3‘
- Concilio, G. (2016). Urban living labs: opportunities in and for planning. In Human Smart Cities: _13

3

Rethinking the Interplay between Design and Planning, (21-40). Springer International Publishing.

- City Form Lab. (2024). City Form Lab at MIT. Retrieved May 5, 2024, from https://dusp.mit.edu

- Cross, W.M. (1989). Waste: Power and Pluralism in American Cities: Researching the Urban
Laboratory (Book Review). Rural Sociology, 54(3), 470.

- Culwick, C., Washbourne, C.L., Anderson, P.M., Cartwright, A., Patel, Z., & Smit, W..(2019)
CityLab reflections and evolutions: nurturing knowledge and learning for urban sustainability
through co-production experimentation. Current opinion in environmental sustainability, 39, 9-16.

o laSis yol
23S s sloo

Sty dnmgi )3 (55l Cupadly slaolKiulesl i



-
<

\f“f)l{,} . f7 O)LA.X;'J . MMJLA

RSB s soolaalel usd pivamsST 5 (6950

Siadigh dngd )3 (§5lme Cumably lrolKinlel s

Siko b yuol

Del Campo, G., Saavedra, E., Piovano, L., Luque, F., & Santamaria, A. (2024). Virtual Reality
and Internet of Things Based Digital Twin for Smart City Cross-Domain Interoperability. Applied
Sciences, 14(7), 2747.

Evans, J., Karvonen, A., & Raven, R. (2016). The experimental city: New modes and prospects of
urban transformation. In the experimental city (1-12). Routledge.

Frantzeskaki, N. (2019). Seven lessons for planning nature-based solutions in cities. Environmental
science & policy, 93, 101-111.

Fablab Sevilla. (2024). Sobre FabLab Sevilla. Fablab Sevilla. Retrieved November 26, 2024 from
https://fablabsevilla.us.es/

Franz, Y. (2015). Designing social living labs in urban research. info, 17(4), 53-66.

Future Cities Laboratory (FCL). (2024). Future Cities Laboratory. Retrieved June 2, 2024, from
https://fcl.ethz.ch/

Haderer, M., Dannemann, H., & Bliihdorn, 1. (2024). Revisiting the promise of eco-political
experimentation. Sustainability: Science, Practice and Policy, 20(1), 2296722. https://doi.org/10.
1080/15487733.2024.2296722.

Hassan Z. & Bojer M. (eds.) (2005). The Change Lab Fieldbook, p.5.Available at <http:// social-
labs.org/wp-content/uploads/2014/12/Generon_Fieldbook _V2.0.pdf> [Accessed 15.03.2020].

Hernandez-de-Menéndez, M., Vallejo Guevara, A., & Morales-Menendez, R. (2019). Virtual
reality laboratories: a review of experiences. International Journal on Interactive Design and
Manufacturing (1J1DeM), 13, 947-966. doi:10.1007/s12008-019-00558-7.

Hirvonen-Kantola, S., Ahokangas, P., livari, M., Heikkild, M., & Hentila, H.L. (2015). Urban
development practices as anticipatory action learning: Case Arctic smart city living laboratory.
Procedia Economics and Finance, 21, 337-345.

Karvonen, A., & Bylund, J. (2023). Small measures, large change: the promise and peril of
incremental urbanism. In Haste, The Slow Politics of Climate Emergency (155-157), UCL Press.

Karvonen, A., & Van Heur, B. (2014). Urban laboratories: Experiments in reworking cities.
International Journal of Urban and Regional Research, 38(2), 379-392.

Kemp, R., & Scholl, C. (2016). City labs as vehicles for innovation in urban planning processes.
Urban Planning, 1(4), 89-102.

Knapp, S., & Coors, V. (2007). The use of eParticipation systems in public participation: The VEPs
example. In Urban and Regional Data Management (93-104). CRC Press.

Kullman, K. (2013).Geographies of experiment/experimental geographies: A rough guide.
Geography Compass, 7(12), 879-894.

Lanza, V., Tilio, L., Azzato, A., Casas, G.B.L., & Pontrandolfi, P. (2012). From urban labs in the
city to urban labs on the web.In Computational Science and Its Applications—ICCSA 2012: 12th
International Conference, Salvador de Bahia, Brazil, June 18-21, 2012, Proceedings, Part Il 12
(686-698).Springer Berlin Heidelberg.

Leminen, S., Westerlund, M., & Nystrém, A-G. (2012). Living Labs as Open-Innovation Networks.
Technology Innovation Management Review , 2(9), 6-11.

Lissandrello, E., Sgrensen, J., Olesen, K., & Steffansen, R.N. (2023). The ‘New Normal’ in
Planning, Governance and Participation: Transforming Urban Governance in a Post-pandemic
World. Springer International Publishing.

Marvin, S., & Silver, J. (2016). The urban laboratory and emerging sites of urban experimentation.
In The experimental city , Routledge, 47-60.

MIT Media Lab. (2024). MIT Media Lab. Retrieved February 10, 2024, from https://www.media.
mit.edu/

Nambisan, S., & Nambisan, P.(2013).Engaging citizens in co-creation in public services.IBM
Center for Business Development, Collaborating Across Boundaries Series.



Nordic Edge. (2024.). Change Lab: A Place for Creativity and Participation in Urban Projects.
Retrieved July 12, 2024, from https://nordicedge.org/

Portman, M., Natapov, A., & Fisher-Gewirtzman, D. (2015). To go where no man has gone before:
Virtual reality in architecture, landscape architecture and environmental planning. Computers,
Environment and Urban Systems, 54, 376-384.

Schliwa, G., & McCormick, K. (2016). Living labs: Users, citizens and transitions. In The
experimental city (163-178). Routledge.

Scholl, C., Eriksen, M.A., Baerten, N., Clark, E., Drage, T., Essebo, M., ... & Wilasak, P.
(2017). Guidelines for Urban Labs. URB@ Exp Project 2014-2017. JPI Urban Europe.

Shahzad, F., Javed, A.R., Zikria, Y.B., Hassan, S., & Jalil, Z. (2021). Future smart cities:
Requirements, emerging technologies, applications, challenges, and future aspects. TechRxiv.

Shakibamanesh, A., & Ghorbanian, M. (2016). Using advanced approaches in urban design
research: A mutation from 3D digital models to virtual reality. In Mobile Computing and Wireless
Networks: Concepts, Methodologies, Tools, and Applications (2281-2308). IGI Global.

Sondal, J., Hellquist, A., & Balfors, B. (2024). From pilot to practice: navigating pre-requisites for
up-scaling sustainable urban solutions. Urban Transformations. https://doi.org/10.1186/s42854-
024-00063-5.

TechCrunch. (2018). Facebook’s reality lab. TechCrunch. Retrieved December 20, 2018, from
https://techcrunch.com/2018/

Urban Environments & Human Health (UEHH). (2024). Virtual Reality Lab of Urban Environments
& Human Health. Retrieved March 8, 2024, from https://www.arch.hku.hk/researchcentre/urban-
environments-human-health-lab/

Urban Realities Laboratory (URL). (2024). Urban Realities Laboratory - University of Waterloo.
Retrieved March 20, 2024, from https://uwaterloo.ca/

Virtual Reality and Immersive Visualization Group. (2024). Virtual Reality and Immersive
Visualization Group. Retrieved April 30, 2024, from http://www.vr.rwth-aachen.de/

\Voytenko, Y., McCormick, K., Evans, J., & Schliwa, G. (2016). Urban living labs for sustainability
and low carbon cities in Europe: Towards a research agenda.Journal of cleaner production, 123,
45-54,

Wiltenburg, R., Mendoza, F.R., Hurst, W., & Tekinerdogan, B. (2024). Virtual Reality for Spatial
Planning and Emergency Situations: Challenges and Solution Directions. Applied Sciences, 14(9),
3595.

XR Lab. (2024). Virtual, Augmented and Mixed Reality Laboratory (VR/AR/MR). Retrieved
April 12, 2024, from https://xrlab.berkeley.edu/

COPYRIGHTS

Copyright for this article is retained by the author(s), with publication rights
granted to Journal of Architecture and Urban Planning. This is an open-access
article distributed under the terms and conditions of the Creative Commons
Attribution License

(https://creativecommons.org/licenses/by/4.0/).

DOI: 10.30480/AUP.2024.5393.2164
URL: https://aup.journal.art.ac.ir/article_1372.html

Ao gyl 5 gl 030

Loy sl oo 9 S o0l i o (50,500 (A i ( OLb B e el ielaSis
Cepaly Slooliolegl 283 5 0SBl 0t srolRitalogl gd pitnssS] 2 (5590 -(1F4F)
SAYE AT (g5l 5 gy loro doli sode Lolilad.aioingd drwgs )5 (55lme

-
>

\\cof)l.e‘_) o fF o)l..o..;": ° p.bmJL..:

folog] 98 witasST 2 (5950

Sty dnmgi )3 (55l Cupadly slaolKiulesl i

o laSis yol
23S s sloo





