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Designing the Future:
Immersive Technologies

transforming architectural learning

Interview with Georges Kachaamy

In the realm of immersive architectural
education, The Metaverse, coupled with
Virtual Reality (VR), unlocks a realm

of transformative possibilities. In this
captivating virtual landscape, architecture
students transcend physical constraints,
finding themselves transported to virtual
classrooms that redefine traditional learning
environments. Here, they embark on
interactive learning journeys, immersing
themselves in lifelike simulations and
practical scenarios that revolutionize
architectural education.

Immersive virtual classrooms offer
architecture students a remarkable
opportunity to step inside their designs
and experience spaces in ways that
traditional flat pages cannot rival. VR
empowers them to visualize and interact
with three-dimensional models, fostering
a profound understanding of spatial
relationships, proportions, and design
elements. This hands-on approach ignites
creativity and critical thinking, empowering
students to manipulate and experiment
with architectural concepts in real time,
cultivating practical skills alongside
theoretical knowledge.

Beyond the boundaries of physical reality,
the Metaverse becomes a gateway

to architectural wonders of the world.
Architecture students embark on virtual
journeys, traversing renowned landmarks,
walking through ancient temples, iconic
skyscrapers, and celebrated architectural
masterpieces. This digital exploration
enriches their architectural vocabulary and
historical knowledge, inspiring innovative
design ideas rooted in the wisdom of the
past.

Design critique and collaboration assume
new dimensions within these immersive
virtual environments. Architecture students
present their projects in VR, facilitating
dynamic discussions with professors and
peers. Here, they explore alternative design
solutions, iteratively refining concepts,

and receiving real-time feedback in a
collaborative setting. This interactive critique
process fosters a profound engagement
with the design process, nurturing a deeper
understanding and honing architectural
visions through collective insights.

Furthermore, the immersive virtual realm
becomes a canvas for architectural
experimentation, empowering students

to create and personalize virtual spaces.
These virtual environments serve as
extensions of their architectural identity,
acting as showcases for design portfolios
and envisioning future projects. Architecture
students can even extend virtual
invitations to potential clients or employers,
showcasing their skills and creative vision
with an immersive and impressive impact.
The seamless integration of VR in
architectural education empowers students
to transcend traditional boundaries,
elevating their leaming experience to new
heights. This synergistic fusion bridges

the gap between architectural theory and
practice, enabling students to explore and
comprehend architectural concepts with
unprecedented realism and immersion. As
these technologies continue to evolve, the

future of immersive architectural education
holds the promise of shaping a new
generation of architects equipped with a
profound understanding of spatial design
and an unwavering passion for pushing the
boundaries of architectural innovation.

VR stands for Virtual Reality, which is a
computer-generated simulation of a three-
dimensional environment that can be
interacted with by using special equipment,
such as a headset, controllers or gloves.
VR is designed to simulate the user’s
presence in the environment, creating a
sense of immersion and allowing them to
interact with the environment as if it was
real.

We are meeting with Dr. Georges
Kachaamy, Director of the Center for
SAAD Research, Innovation and Design
(CRID) and Professor of Architecture at the
American University of Dubai to ask him
some questions on this topic.
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Immersive Futures: Dr. Georges
Kachaamy on AI and Architecture

Jumana Abdel-Rz

Insight

Contributing writer Jumana Abdel-Razzaq visits the
campus of the American University in Dubai to explore the
work of Dr. Georges Kachaamy, a celebrated architect and
academic who is redefining the boundaries of architecture,
and how his research in emerging technologies and
artificial...

AlMusalla at the Islamic Arts
Biennale 2025

John Hill | 03.02.2025

Building of the Weekl

The second edition of the Islamic Arts Biennale opened to

Studio Visit: Dabbagh Architects

Jumana Abdel-Razzaq | 02.09.2025

Insight

Dubai-based journalist Jumana Abdel-Razzaq recently
visited the studio of Dabbagh Architects, one of the Middle
East’s most celebrated architecture offices working within
the region’s cultural space today, learning about architect
Sumaya Dabbagh’s background, the firm'’s philosophy, and
some of...

Anything Is Possible Under the
Canopy

Vladimir Belogolovsky | 13.02.2025

Insight

Following the success of the much-publicized inaugural
2023 Islamic Arts Biennale in Jeddah, Saudi Arabia, its

Spotlight Arabia

Studio Visit: T.ZED Architects

azzaq | 24.06.2025

Jumana Abd

nsignt|

Dubai-based journalist Jumana Abdel-Razzaq dropped by
the minimalist studio of T.ZED Architects in Dubai for a
tour with founder Tarik Zaharna, getting a closer look at the
practice ahead of what’s shaping up to be a busy few years.
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Immersive Futures: Dr. Georges Kachaamy on Al and
Architecture

Jumana Abdel-Razzaq | 14. October 2025
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Contributing writer Jumana Abdel-Razzaq visits the campus of the American University in Dubai
to explore the work of Dr. Georges Kachaamy, a celebrated architect and academic who is
redefining the boundaries of architecture, and how his research in emerging technologies and
artificial intelligence is reshaping the field.

I first met Lebanese architect Georges Kachaamy earlier in the year at a swanky Dubai eatery for a
luncheon on a sunny January afternoon. As sunshine flooded the bustling restaurant from floor to ceiling
windows, a group of us discussed, among other things, his time in Japan, life in Dubai, and his innovative
work in the field of architecture. We would meet later in the year at the American University in Dubai,
where he has been the Director of the Center for Research, Innovation, and Design (CRID) at the School
of Architecture, Art, and Design for 15 years. The conversation was just as fruitful.

What really struck me on both occasions was Dr. Kachaamy’s passion for architecture, particularly in the
field of emerging technologies. He spoke extensively on the potential of virtual environments on

enhancing creativity, spatial understanding, and emotional engagement in the design process.




“My life began amid conflict. I am a child of war, born and raised in an environment marked by
uncertainty and unrest,” he says of his early life, raised during the tumultuous period of the Lebanese civil
war. “Those early struggles taught me to value peace, clarity, discipline, and, most importantly,
compassion. In searching for that sense of calm, I found myself drawn to Eastern philosophy, meditation,

and the idea that space isn’t just something we live in.”

As a result, the architect was naturally drawn to Japan, where he continued his doctoral studies from the
University of Tokyo as a recipient of the Japanese Government Monbukagakusho Scholarship, after
earning his D.E.S. in Architecture from the Académie Libanaise des Beaux-Arts (ALBA).

“My path has taken me across geographies and ontologies, beginning in the turbulent environments of
Lebanon, moving through the contemplative serenity of Zen temples in Japan, and arriving in the
dynamic, future-oriented cityscape of Dubai. Each context has left a distinct imprint on my overall

architectural journey,” he says.

it
i
Wi

“Emptiness: The Experimentation”

One of the pivotal moments in that period was the development of a spatial experiment titled “Emptiness:
The Experimentation,” conducted at the Institute of Industrial Science under the mentorship of Fujii
Laboratory in Japan. Before being constructed, this design won the Union Internationale des Architectes
(UIA) TIM international award. Part of the experiment was to engage 166 participants in an architectural
experience designed to explore how spaces could affect the emotions of users and how it would influence

their well-being.

The results demonstrated that space, when composed with specific features and intension, could evoke

al stillness and elevate the human condition.

That period profoundly shaped my thinking about space as a vessel of inner transformation,” Kachaamy
This empirical and p hical insight laid ¢ dwork for wh 1d later develop as
e (GDA), a design paradigm
ctuaries.” Prototypes of GDA were exhibited in Venice and

“My relocation to Dubai marked a turning point

|

ty Defiant Architecture

brofessor of architecture, a registered architect, a certified VR
a VictoryXR certified VR

an affiliated men the UA!

g his many accolades, Kachaamy
i trainer, a ch

of the American of As

But his work at AUD, a quaint universit
business centers right in the middle of the bustle e to expl
perspectives in technolo; ghted and showeased in architectural

publications and at e

‘There is a unique energy in this city that encor
in Dubai (AUD) felt like

which I could unify r

t what it has been,” Dr. Kachaamy explair

k beyond

As the previous Chair of the Department of Architecture, Dr. Kachaamy led the program through NAAB
accreditation, reinfol the university’s commitment to international standards. He continues to
explore the intersection of speculative architecture and immersive technologies through several
groundbreaking projects—one of which is the development of Virtual Reality (VR) and Augmented
Reality (AR) courses at the university that helps students design from within a space rather than “about

“Through these immersive platforms, future and virtual architecture has become more than a conceptual

vision; it is now an experiential framework for reimagining arch asaph logy of sensory,

cognitive, and even spiritual dimension.” he says. “The overwhelmingly positive feedback collected from
multiple iterations of the courses revealed the potential of virtual environments to enhance creativity,

tanding, and emotional in the design process,” Kachaamy adds.

rchitectural pr
g together human ideas and algorithmic s produce
results neither could achieve alone. In this oach, intelligence com: jus code, but from
the way human thinking and computer proc work together, he explains. “In my classes, students
use Al to discover new design patterns that traditional methods might miss.”

»

m DREAMSCAPES: Exploring the Future of Design & Architecture ..
Share

architecture could become, not

This philosophy found full expression in an iniliative Kachaamy led at the CRID, titled D
Envisioning the Future of Dubai with AL" which was developed in collab with UAE

conglomerate Majid Al Futtaim, Dubai Culture and Arts Authority, and the American University in Dubai.
Embedded within the academic currieulum, this competition ¢ 0 faculty members and over 150

students, culminating in more than 250 speculative artworks that imagined Dubai years into the future.

1 using advanced Al applications and explored critical themes such as cultural

ability, ot g, innovation, and architect storytelling,” Kachaamy explains

e result was not me tion of artifacts, but a pedagogical shift, one that re

ring busy is an understatement, as he

rehitect, Kachaamy designed

that we sat in during our meeting
stone in crafting spaces that respond

cing the user experience.

interprets the r ght, spa d human exper rough a
f five distinet volumy o nsparent circ and social areas,” he expl
Iy to me. Strategically le E t of the campus, the EMBA buildi
seamlessly with its surround ala stwveer 1 learning spaces Lhal fosls

and open atriums thal invite nery, and fuid social interaction,

The design of the building features fl ms, breakout rooms, an innovation center,
that extend into outdoor terraces, elevs e mic environment through an adaptive and
minimalist de asa . nd T couldn't help but agree. At its

d experiences of its users

TQUS. which T initiated while residing
ation on the boundless cosmos and the

pic and the infinite.

s

es, each piece emerges in a
a ¢ wides the hand. The serics. with
over a hundred picees, encourages viewers to openly discover meaning for themselves. This picee has
hibited internationally, from Venice and Munich, to Dubai and Londan, and embodies both a

rsonal journey and an artistic expression for the architect

1 picked the architeet’s brain on his opinion of the state
of the industry in the Middle East. “The architecture industry in th s advancing with remarkable

speed,” he says. “Yet, amid this momentum, a fundamental question must be asked: Are we build

Through his many ventures, from architecture and art to immersive experiences and literature,

stently placed the human condition at the center of his work, while seeing great
opportunity in lez lobal movement rooted in spatial well-being. “By embracing this intersection of
innovation, technology, de 1t itself not only as a hub of
architectural excellence,

the future lies in cre




Building the Future: How
Emerging Technologies
are Revolutionizing
Architecture

Dr. Georges Kaachamy of the American
University in Dubai highlights the potential
of emergent technologies.

JULY 15, 2024 | By CHADRIALP

BluPrint

Traditionally, architectural design relied heavily on
experience, intuition, and artistic vision. While these
qualities remain essential, Al is poised to become a
powerful design partner. Dr. Georges Kaachamy,
renowned architect and educator from the

(AUD), highlights the potential

of these emergent technologies.

“Al can significantly enhance the design process by
analyzing vast amounts of data to generate optimized
design solutions, predict structural performance, and
even suggest innovative design alternatives,”

Kaachamy shares.

Dr. Georges Kaachamy of the American University in
Dubai.

BluPrint

The world of architecture is in the midst of a
transformative era. Emerging technologies like
Artificial Intelligence (Al) and Virtual Reality (VR)
are fundamentally changing how architects design,
collaborate, and envision the built environment.
Advancements in educational approaches also play a
crucial role. This digital revolution offers new
possibilities and a renewed focus on user-centricity,
sustainability, and human well-being in both physical

and virtual spaces.
Al: From Data-Driven

Design to Sustainable
Solutions
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BluPrint

Exciting VR Applications

Virtual Reality provides an immersive experience that
lets architects and clients visualize and interact with a
space before construction begins. This enhances
decision-making by offering a realistic design preview,
helping identify issues and make informed
adjustments carly. VR also boosts collaboration
through virtual walkthroughs and design discussions,

regardless of location.

At AUD,
(CRID) offers over 40 courses that use
emerging technologies, training students how to use

generative design software and other VR applications.

BluPrint

how spaces are used and experienced, leading to
designs that prioritize human wellbeing and comfort.
Furthermore, the ability to iterate quickly and explore
multiple design scenarios in a virtual environment can
foster creativity and innovation in architectural

practice.”

Designing Virtual Worlds:
Architects of the Metaverse

Educational institutions like AUD incorporate VR
courses and programs focused on designing virtual
spaces.

BluPPrint

Equipping Architects for
the Future

AUD’s students using VR systems to create virtual
models.
This rapid pace of technological advancement
necessitates a dynamic approach to architectural
education. While students should still be trained in
the fundamentals of architectural design, it’s just as

crucial to learn how to use these powerful tools.

According to Dr. Kaachamy, “Architectural education
must evolve to keep pace with the rapid advancements
in technology... The integration of emerging
technologies requires a faster shift in both curriculum

and pedagogy to prepare the next generation of
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Watch on (£ YouTube
Eight virtual design projects by the American University in Dubai b

(£ DDl Tinl t ] AUD Center for Research, Innovation and Design spotlights eight

virtual design projects

Seven Deadly

“The project co

“The central qu
“This immersive experience is not only a testament to the creative potential of virtual
i i 1 Student: Da

Course: DD!

are seldom visualised in such a vi

Chamber of Secrets by Mehak Minocha
“This project is inspired by thy

e Togges, a delightful 5D

Student: Mchak Minocha
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Nine design projects using virtual reality by students at the American

University in Dubai
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Skyseape by Sahar Nami
th Dubai's futuristic skyline lies a journey for tourists to experience.

ySeape is cxe iy desifg a
city's beauty from the perspective of dreamers.

-amic views capture the city's essence and integrate time and space, where
s between reality and fantasy blur into a tapestry of wonder.

2 design, ling an entert:
combined technologies and acrodynamic systems.
“c car sesthetics and that canbe
arich, where the sky i not just the limit - but the
beginning of an cxtr adventure.”

Acrodrop Patrol by Hanin Daryanavard

“Inspired by U
both speed 2

dynamic shape, 1 teardrop, the Acrodrop Patrol prioritises

It 4 or the sky

“The sleck de by the continuous curve of the vehicle and the
bladel s

movement
e for any secu s at an optimal time.

e Acrodrop Patrol transforms the way officers navigate
while also settinga new standard for futuristic policing *
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Virtual Designs
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AUD students design animal-friendly urban furniture through emerging
technologies

Lf DDl lin] t]

Dezeen staff | 15 March 2026

Dezeen Sehool Shows: outdoor scating with bird feeding points and a “nesting zone”
is among urban furniturc designs from the American University in Dubai.

Also included is an outdoor pl:
structure of a Lree.

round designed for cats and seating informed by the

American University in Dubai

Institution: American University in Dubai

School: The Centre for Research, Innovation and Design (CRID), School of
Architecture, Art and Design (SAAD)

Course: DDFT 373 - Virtual Designs

Tutor: Georges Kachaamy

School statement:

"At the School of Architecture, Art and Design at the American University in Dubai,
DDFT 373 Virtual Designs explores the integration of artificial intelligence, virtual
reality and mixed reality within contemporary design practice.

“Developed and led by Georges Kachaamy at the Centre for Research, Innovation and
Design, the course positions immersive technology not as a 'y tool, but as
a primary spatial and conceptual medium.

"At the Center for Research, Innovation and Design (CRID), students worked within
fully immersive VR and MR environments using generative Al tools, Gravity Sketch
and Twinmotion applications to translate speculative ideas into refined three-
dimensional prototypes.

“Upon completion, participants received certification from both CRID and Gravity
Sketch, recognising their immersive modelling competencies.

”A central component of the course was a design brief developed in collaboration with
Dubai Culture and Arts Authority and Livescale. Students were challenged to design
animal-friendly public furniture that functions simultaneously as human seating and
as a feeding station for a chosen urban species.

"Students proposed multi-functional urban interventions that promote ecological
awareness, utilise advanced digital fabrication workflows and remain adaptable for
replication.

“Through this initiative, CRID continues to expand the boundaries of design
education, cultivating a generation of designers fluent in Al-driven processes and
immersive spatial thinking, and prepared to operate within an increasingly hybrid
physical and virtual design landscape.”

‘Wingfold by Marieh Khalighinasab

“Wingfold s ban refuge that shifts between two
states: open for movement and shade, and folded for shelter and care.

“Alifted y like a wingin flight,
shaded se

“The lower e
exposed. An integrated water

where people paus feeling

P
feeding tray and plant pockels invite pigeons in
gently, turning everyday wildlife from background noise into shared presence.

“Wingfold is not a sculpture. It is a small habitat that makes coexistence feel natural.”

ing. and shading,while plyful

Bayt al-Hammam (The House of Pigeans) by Asstha Yadgouda

‘Inspired by traditional bird towers of Isfahan and Egypt, Bayt al- Hammiam

arger openings allow poople to feed and interact with them, encouraging
coexistence. Built
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eacher, artist, and author. What drove you to pursue such diverse

Sanctuaries of Serenity with Georges
Kachaamy



https://www.almadeluce.com/blog/georges-kachaamy-architect-magazine-archi-and-design-interview/

sum. my architectural vision is 3 loom that weave meditation practices, the

nature, innovati and creative design: lbeiny

HC: Can you share with us 2 defining moment from your career 25 an architect that had a profound impact on your

journey and why it was so memorable to you?

G i essence: ray sreh alioueneylanot

HC: In the field of architecture, when you pleting your gr at Tokyo 13 years ago,
You conceived research that consisted of 2 series of free-floating buit environments. Can you provide an overview of your

concept that utik ! resources to How did you p with this innovative idea?

@ thdeed

HC: As an architect who is also involved in teaching, can you share where your passion for architecture and education

stems from? What experiences or influences have shaped your love for these fields?




HC: You are the first and only Certified VR Sketch Instructor and Certified GRAVITY SKETCH Instructor in the MENA region.
Could you elaborate on the potential power of immersive education as 3 progressive learning method?
@:Harne ecof P—

g methoc. This not only ensures a well-
rounded view but also contributes to the growing body of knowledge on immersive education.

HC: In your experience as a certified instructor, what specific benefits have you observed in students who have engaged in

immersive education? How does it contribute to their overall learning and skill development?
GK: By le

HC: As 2 professor, how do you inspire and encourage your students to push boundaries and strive for excellence in their
architectural endeavors?
T

cevelopment of ‘Airborne Architectare, .1 show my students the myriad of
possibilties that lie ahead of them




HC: As an artist, you refer that each drawing is “created using a fusion of automatism technigues and meditation
practices...". Can you share with us what this method consists of and what its purpose is?
GK: | 3tarted the artwork 35 residing in Tokyo. 1t i 3n ever-evo

34127172, you are actively surrendering control to your subconscious.

HC: What advice would you give to aspiring architects who aspire to success in architecture practice in their careers?
GK: For aspiring 2 ng to flourish in their caree

HC: In your book “INCARNATIONS: at Immortality’s Threshold,” you aim to invite readers to reflect on the eternal evolution

Firstly, establish a profound connection with the universe that surrounds us, 7 2

and expansion of our collective consciousness. How do you believe architecture can play a role in facilitating this reflection

and fostering a deeper connection between individuals and their surroundings?

GK: Certain

Secondly, grasp the power of compounding. 1 5 25

Lastly, embody patient resifence. e 3t 1o
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‘Rising Oases’ project imagines a city of airborne
architecture

Kieron Monks

3 minute read - Updated 11:
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Floating architecture

40f9

Kachaamy has been developing prototypes for floating architecture
working with models of around two meters.

r five years. The first iteration was just a few centimeters long. He is currently

(CNN) — One of the downsides of living in a major city is the lack of space.
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An Exploration of Future Environments that
Focuses on the Poetics, Innovation, and
Potential of Airborne Architecture

future environments
gravity defiant
airborne architecture
sustainable futurism
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Teaching & Research

Explaring Academia — From Practice to Publishing SKYSCAPES: VIRTUAL AIRBORNE CITIES OF UDDE 607

Authors:
GEORGES KACHAAMY, AYAH ALBAUMY, ABDULLAH SHAKIR, FAHAD AL
MUSALAM

% Affiliation
AMERICAN UNIVERSITY IN DUBAI, UNITED ARAB EMIRATES

INTRODUCTION

In response 1o the challenges of overpopulation, climate change, aud resource depletion, the concept

of a Sky Island emerges as a speculative yet visionary architectural paradigm where an airbome.

gravity-defiant city exists beyond ter

strial constraints in both a virtual and or physical realm. This

rescarch investigates the urban, societal, and technological implications of such a future, where

humanity evolves in a self-sustaining elevated habitat. By integrating narrative-driven urban de:

2n.

1 inspired by literature about cities in the skies, generative artificial intelligence (GAI), and immersive
virtual reality (VR) modelling. this study conceptualizes and critically analyses the feasibility of

Skyscapes. Situated at the intersection of research, teaching, and emerging technologies, this study

ts how AL VR ground abstract architectural ideas in experiential human contexts. To translate these speculative
e with speculative urban

reflects on the evolving role of urban design education in the digital age. It highli

and virtual modelling are reshaping the way we design, teach, and e

visions into tangible forms, generative artificial intelligence (GAI) tools such as Midjourney were

55 environments, bridging the gap between academia and practice, The case studies done in UDDE 607 3 T
= 4 3 serve as both a pedagogical tool and a research framework. demonstrating the blurring boundaries used to create a plethora of visual ideations based on these narratives. This iterative loop between text

discourse on the digital turn in academia, questioning how immersive technologies and Al-driven
hodologies are redefi 1 1 pedagogy. interdisciplinary . and the furure of

the built enviromment. The process culminates in architectural visualisations, offering a images was chosen for further refinement. By using upscaling and expanding tools. improved

| between research, practice-based leaming, and digital experimentations. It aligns with the broader and image enabled a dynamic development of spatial concepts. atmosphere. and architectural
} 2

language. Through enhancing the prompts and resulting visuals, a selection of the most relevant

comprehensive exploration of this speculative urban paradigm. The methodology taught in the course iterations of the chosen images were made to develop greater details as seen in Figure 1. This process
! incorporates multidisciplinary frameworks and follows a structured design-research-technology . 2
. 5 allowed the focus on the main design elements and atmospheric moods, resulting in more refined and

approach. The findings explore how digital mmovations. Al-driven urbamism, and virtual . ;
environments can redefine human habitation, positioning Sky Islands as new typology of sustainable visually compelling images that represent the students’ concepts of their airborne cities. After
i urban futurism, one that transcends: conventional architectural boundaries and offers altemative enhancing the overall architectural design, materials. textures, environments, styles, and quality, the
4 pathways for post-terrestrial evolution. - . o . ;
i / - final vision of the elevated city has come to life in a series of images that served as a visual blueprint

AIRBORNE CITIES, SPECULATIVE FICTION OR VISION OF THE FUTURE? for the design implementation
The realm of speculative scenarios has long been an interesting ground for exploring the possibilities

of future urban landscapes, and the coneept of airbome cities has captivated the imaginations of

— authors and readers alike by uncovering the rich cultural and environmental diversities embedded 19
within these visionary uban constructs. There are many visionary narratives from renowned authors 3 :
i such as Italo Calvino, Selim Omarovich Khan Magomedov, and Paul Dobraszczyk. that have Al
impacted our understanding and appreciation of plausible futuristic environments. These imaginative R
2 S

& . 4
<
Figure 1. Al Developed Images using Midjourney

Then VR was employed as an immersive design medium where the construction of the cities were

ahso ensuwed an experienti

done in an immersive three-dimensional environment that enabled real-time spatial exploration ata 1

d tn both individual

itical veflection. Encl pr —

to 1 scale using VR Sketch application. Designing inside VR enhanced the ability to assess scale,

swstaassbility. cultural identity. aad techmolog

SKY ISLANDS CASE STUDIES proportion, and the phenomenological experience of exploring airborne cities as seen in Figure 2. The

integration of GAI and VR was conceptual, representational. and experiential, serving as an

experimental virtual immersive environment into the future of architecture and urban design

B

L
Figure 2. Students modeling in VR

ider d
e Aland VR students ace peovided with 2 sobust frameork

rounental challenges throagh experientil learuing. This Following the creation of a fully 3D virtual models, the work was transferred to a real-time rendering

e and visualisation software. In Twinmotion, the integration of realistic lighting, textures, environments,

e wnics an ivegular, piselaied

and animated elements brought the airborne city to life. This workflow with more than 50 hours inside

overnent and istersctioa. For
ridesble dones, all
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FROM METAVERSE TO HYPERREALITY: THE ROLE OF
IMMERSIVE TECHNOLOGIES IN SHAPING VIRTUAL
ARCHITECTURE

Author:
GEORGES KACHAAMY

Affiliation
CENTER FOR REASEARCH, INNOVATION, AND DESIGN (CRID), AMERICAN
UNIVERSITY IN DUBAI, UAE

INTRODUCTION

The advent of immersive technologies. particularly Virtual Reality (VR), Augmented Reality (AR)
and Mixed Reality (MR). is poised to revolutionize the concept of virtual architecture, propelling
virtual worlds and the current state of the “metaverse™ toward a state of hyperreality. This research
explores how these technologies enable the seamless integration of virtual spaces and objects with the
physical world, leading to a blended reality where digital and real distinctions become increasingly
imperceptible. The study begins by examining the foundational principles of VR, AR, and MR
highlighting their roles in creating immersive environments. Through a comprehensive review of
current technological advancements and practical applications. we analyze the potential of these tools
to extend beyond isolated virtual experiences, facilitating interactions that overlay and augment our
physical surroundings.

A key focus is the concept of hyperreality. where the virtual and the real converge to a point of
indistinguishability. This merger is anticipated to redefine spatial interactions, architectural design.
and user experiences in unprecedented ways. The study suggests scenarios on how virtual objects can
be projected onto physical spaces, creating a combined and unified environment. This paper argues
that as immersive technologies advance. they will drive the evolution of virtual spaces. transforming
them into a hyperreal domain where virtual and real coexist seamlessly. The findings underscore the
need for a multidisciplinary approach to haress the full potential of these technologies, ensuring
ethical and sustainable integration into our daily lives. This research contributes to the ongoing
discourse on digital and physical world convergence. providing insights into the future trajectory of

virtual architecture stepping outside the metaverse and creating a new reality. a hyperreality existence

THEORETICAL FRAMEWORK OF IMMERSIVE TECHNOLOGIES

One of the earliest attempts that aimed at providing an immersive experience was of Morton Heilig’s
Sensorama. The booth-like device was intended to fully immerse the individual in the film and
synchronize sight. sound. smell. and movement to create for the user a multisensorial immersive
experience.! While Heilig’s work was halted due to financial limitations, many other attempts, and
experimentations took place in the time span that lasted 55 years before HTC released its HTC VIVE

SteamVR headset in 2016. This is considered to be the first commercial release of a headset with
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Figure 3. Samples of Virtual Architecture Created by Students for the GAMIFITECTURE Design Brief

The design brief of this course was part of a competition in collaboration with the Dubai police and
one of the biggest developers in the UAE (Majid Al Futtaim) that tasked students to design the future
flying vehicles. In this full semester course students as well spent 50 hours inside VR to create their
designs where they utilized Gavity Sketch as the main application for design process and creation
(Figure 4). students adeptly transformed two-dimensional concepts into complex three-dimensional
models, mastering scaling, manipulation, and the application of materials, colors, and lighting to

elevate their creations to a professional standard."
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Figure 4. Students at the CRID working in VR utilizing Gravity Sketch Application

The design proposals covered a large variety of topics that allowed students to not only refined their
virtual reality modeling skills but also contributed meaningfully to the discourse on sustainable and
futuristic design solutions. For instance, SkyScape by Sahar Nami. offers tourists an immersive
journey beneath Dubai's futuristic skyline and presents panoramic views that capture the ciry's
essence. This design combines advanced technologies and aerodynamic systems, drawing inspiration
from contemporary automotive aesthetics to enhance national tourism. Aerodrop Patrol designed by
Hanin Daryanavard draws inspiration from the aerodynamic teardrop shape. One of the main aspects

1s to prioritize speed and stealth. The design features a continuous curve and a new type of propellers
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acdition 1o the survey, the smadenss paticiped ia 3 irformal discussion relarive fo the r cxparioness
with VR, Sorra addirional insighes anc camments were cistilled “rom these maarings and inclided in
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Survey Results

112 survey shared with the studenrs swh partie pated in 2 differant ferarans of DIDF I 474 provided
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(VR) IN ARCHITECTURE EDUCATION AS A TOOL FOR CREATIVITY

Virtual Reality (VR) systems have been used in design lields for nearly twa decades in varying
formats and iterations.” The fechnology has had broad applications in other arcas beyond the design
disciplines, such as in medical fields.” education,” tourism, ™ and industrial design and athers.
These applications vary in the lype of VR systems they use and the levels of immersion.” While the
technolagy has been around for a long time. recent advancements in hardware and software have
ide it widely accossible, ulTordable, amd mor rabust. This hes inereased s presence, sspecially in
the archirecture and design disciplines

A standard definition for VR remains somewhal elusive, wilh ditlersnt schalus and practitionzms
providing soveral descripti ing the

ieblighting imersive, interactive, and human
sensary eaperience included by these systems ', Oximan * describes VR as a system where the user
has a purc virtual prosence, which seerms to encapsulate all the different definitions, nd

capabilities ol these packages, newer VR ecosystems allow interface well with most design sollware
and uct a5 a unilying mdiom for the designers, especially in a collabortive studio cnvironmenl, The
VR systems also enable non-designers fo be part of the design process, therefore allowing for
stakehalder feedback and community engagement with relative ease " The later aspect is extremely
impurlanl nal only in the architeelu: profession hut alsa in The ancas of urbunism and lmdscape
architecture.™

DDFT-473, PROCESS, AND OUTCOME OF IMMERSIVE VIRTUAL ENVIRONMENTS
The course "DDFT 473 - Virtual Enviromnents” was introduced 45 a professional clective technology
course under Digital Design and Fabrication Technology courses within the bachelor of architecture

program in the summer af 2021, The course was influenced by the digital emphasis af’ the School of

VR from ather farms of computer-hased virtwal simulations, such as Mived Reality (MR) and
Augmented Realily (AR» The Jatker two syslems, whike immersive, provide o hybrid mix of virusal
and real worlds.”

VR Tws reeenlly spread widely within archifectural practice and wlucation. The availabilily ol
affordable, and lightweight Head-Vounted Display (HMD), such as the H7C - F/FE and the Ocudus
Riff etud Qreess, amdl other necessry hurdware s enahled users 10 have mare imimersive experiences
without the need for dedicared VR labs.'® L he widespread of these systems has also allowed a better
inlegration with industry-standard solisare packages. " While the widesprend use ol these systems
has increased, most of it appears to be in the larer stages of the design process - or

clients 1 "visualize” the linal product. VR is becoming more important as a callabarative ool dug 1
ifs inherent collaborative abilities and interfaces with Building Information Modcling (BIM) sinee
BIM is at the core of the con n industry nowadays

While significan! rescarch is svailable rekiting 1o e use of VR in visualizing and experiencing (he
design process, less academic research examines the role of VR on architectural studio creativity. ©
Croativity s u coneept is dilTicull o quaniify or deting, spevially in the design elds™ S0, as an
attempt to betrer understand creativiny. especially conceptual stages, several factors seem to influcnee
his, process within design studivs. These include yposial whifity, immersion levels, and mosivation.
Digital design, in general, and VR systems, in particular, as rools for design appear to complement
these elements and therelore help hoost this creativity.  In @ study by Yang.* the authors indicate
that using an immersive VR systom in the carly dosign process boosted students' ercalive activity and
allowed them more freedom in design. Therefore, VR enabled more out-of-the-hox thinking
compared 1 2D conceptugl skekhing. The (eehmology also allowed for more conceplual development
and provided students with a more holistic concepmal design. ‘The authors areued thar VR allowed for
vudically dilerent designs since the shudents could see the dilTeren clements From new’ viewpaints,
Assisted by advancements in VIR hardware and betcer network infrastrucrure, another potential benefir
O VR in edncation i the ability w collaharate simulimenusly amongst many designers. Car example,
different students could cngage in the design process. ‘Lhis collaboration could boost creativity in
design as il allowes for the instanl exchimge of ideus. 2" Vducatars could help guide and critique desigos
collaborarively and in an immersive and real-time cnvirenment, Lo and Schnabel 2 further argue thar
the use af collahorative (sacial} VR in education yielded an increase in elliciency and improved
communication hetween [he designers, Overall, the use of newer VR applivations in the design
puacess appears 1o be breaking free fram the traditional linear design process and affording design
ik students snd

students and professionals exlended opporlunitics for more creativity in design,
designers are usually comforrable with specific software packages and are therefore limited by the

o, the Tty airoed

31, This wverwhelmingly positive reponse coulé be

expoctod. a5 for rear'y al’ partcipan.s, his was the first s tn e VK exersively. This, cousled

wilh a1 whitectums) dosien briof that pravided s udents with mere freedo v desian, solential s

explains these evarshelvingly pos tive resclts,

Fgurs 7. Soncapiisbiong Spve

Ant, and Design, within the university and by the impact of digital proscnce as
experienced by students and faculty ducing the covid-19 pandenic. In essence. the course introduces
students 1o the principles of VR madeling methods, where they acquine passive and active learning
techniques fo provide them the opportunity to 3D desigm while fhey are inside VR (Figure 11, The
conrse boosts studencs' design creativity and introduces them to imeersive architectural design free
ol the tradilional linear process. The course uses VR Skelch, un extension w SkeschUp, und combines
multiple twining coursework cxerises inside VR with « single design project following a specilic
design briet.
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Figure 1. Top: Center for Rescarch. innovation. and Design: Boftom: tmmersive Virtial Eavironment
(Collaborative Editing Mode in VR Skefch)

In each course atfering, the design brief focused on a specific aspect relaring to the technology's usage

and 2 tpic deemed relevimt o influente both the students’ provess and autcome, One briel facused
on ereating free space, and another rackled the relationship berween virtual spaces and fhe senses,
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CONCLUSIONS: IMPLICATIONS FOR STUDIO PEDAGOGY AND FUTURE RESEARCH
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This article focuses on the content.
process, and outcome of the design brief
itied virtual phenomenology under the
professional elective course DOFT 473 -

virtual reality HMD and controllers as tools
allowing students the possiblities to create
virtual spaces inside virtual reality. Students
spent mare than 50 hours inside the virtual
void trylng o correlate and ignite specific
senses in relation to each created virtual
space. Despite the tremendous researches

Sketch application and how the usage of VR
technology affect and empower the creation
of virtual spaces through the senses rather
than focusing on a traditional 20 Iterative
method of creating architectural spaces.

Throughout history technologies
have augmented hurman physical
and mental capacities. Immersive

virtual reality and augmented
reality head-mounted display)
provide immersive three-
dimensional virtual environment
experiences that have greater
impact than that of non-immersive
tools (e.g., 2D computer monitor,
mouse and keyboard). Inside
immersive virtual environments,
users can experience powerful
emotions and feel psychaologically
as if they were present in these
environments (Adams, 2004;
Blascovich & Bailenson, 2005).

In an experiment done on
students in immersive VR or
via a self-directed Power Point
slide show, the results showed
that students reported lower
maotivation, interest, and
engagement ratings when
viewed in non-immersive way
{Parong, |, & Mayer, R. E., 2018).
In addition, virtual reality has
enhanced students’ learning
experiences by providing them
with a highly interactive simulated
virtual environment (Kung Wong
Lau & Pui Yuen Lee, 2012).
The consensus abtained from
many researcnes done an the
use of virtual reality in learning
environments demonstrates the
positive impact of this technalogy
on the ability of lzarners to solve
problems, discover new concepts,
increase motivation, and offer a
high level of interactivity among
others (Geris, A, & Dzdener, N,
2020). This paper will discuss
the relationship between the
wvirtual realm and the senses
using virtual reality HMD and
controllers as toals to allow
students the possibilities to
create virtual spaces inside virtual
reality. Then it will focus on the
selected process and outcome
that specifically highlights the
sense of taste and how students
attempted to manifest a virtual
pustatory space inside virtua
reality. The paper will discuss how
design process and outcome has

allowed for both a final virtual
space which stimulated the senses
when experienced and the use of
VR as a tool to design a st

s empowered by a specifi

The utilization of immersive
technelogies has provided the
OpPOrTUNITy T0 experiment with
many existing theories and
bringing them to the virtual
realm: many of these studies
tackled different topics such as
the study on the feasibility and
benefits of using immersive
virtual environments where
presence level was higher in the
IVE compared to the still images
experiment (Birenbaim, A, et al.,
2019). Another work specific to the
usage of VR in higher education
showed that the interestin
immersive VR technologies for
educational purposes seems to be
quite high (Radianti. )., et al,, 2022).

While many papers and articles
have tackled the notion of
phenomenology in their studies,
a lot less included the impact
of immersive technologies on
such notion due to the fact that
advancements in these tools
are recent. Daniel O'Shiel in his
boak the phenomenclogy of
virtual technology has dedicated
a chapter where he writes an the
changed selves and the values
in VR, AR and MR technologies
(0Shiel, D., 2022). At the School
of Architecture, Art, and Design
of the American University in
Dubai, the Center for Research,
Innovation, and Design (CRID)
is well equipped with state-of-
the-artimmersive technologies,
hardware, and software that
provided the students the
oppartunity to experiment and
explore such a notion. Certainly,
the sense of presence in a virtual
classroom (Fig. 1, where each
green capsule is representing
one student) required a physical
presence (Fig. 2, where each
student is using a VR HMD in
order to control the green avatar
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inside the virtual classroom) in
aspace that can allow students
the & degrees of freedom where
they can design any form, shape
and space out of the thin air. The
application used to make that
callaboration plausible is done

by VR Sketch, that is a plugin of
SketchUp. The software allows

for both individual engagement
and design for a single user or a
collective cne for multiple users.
It also allows a direct connection
between the SketchUp file and
the work that is being created in
VR Sketch. In addition, it provides
a clear, simple, and efficient way
to design accurately architectural
spaces with a friendly user
experiences characteristics that
are not present in other software.
One of the design briefs of the
“DDFT 473 - Virtual Environments”
course titled "Virtual
Phenomenology: Five senses Five
Spaces” requested students 10
create virtual architectural spaces
that can celebrate the human
experiences and challenged them
0 connect these experiences with
the human sense perception.

In addition, the brief not anly
highlighted the impartance of
taking into consideration the
philosaphy of phenomenalogy but
also added the significance of how
to reflect it virtually and related 1o
the virtual space.

The brief emphasized that
students must connect three
out of five senses in a sequential
manner dedicating one sense
per each space to be created,
designed, built, and explored
inside virtual reality for virtual
reality experiences. It was
mandatory for students to spend
maore than 50 hours inside virtual
reality in order to accomplish this
task throughout the three-and-a-
half-menth-long semester. Many
students find it more challenging
o correlate virtual spaces with
specific senses; for example,
the sense of hearing (Fig. 3} in
contrast to the sense of touching
(Fig. 4) and the sense of smelling
in cantrast to the sense of seeing
One of the students described her
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SAMPLE SENIOR FIFTH-YEAR
STUDIO SUPERVISION
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WATCH THE VIDEO


https://www.youtube.com/watch?v=ady_UqHcBaY
https://www.youtube.com/watch?v=ady_UqHcBaY
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GROUND LEVEL
SCALE 1:250
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Sprayed

From GRAFFIT| to Urban ART

Second Floor
Scale 1:250







North Elevation
Scale 1:250
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movement
&

animation

Fedestiian ¢

‘DissocIAToN

INTIGRATION

Masks are elements worn on the face in order to hide, protect o
impersonate. They have the development of
'hl'lh_l’\ time. They are a direct re \\»ﬂ on of the people. But one

s certain; the univ rsahty of masks is s"H unknown to many. T" aim
ot the project
around for cultural exchange and social interaction: a Masquerade
Hence, the notion of Oth d. The concept of masking is
creating a second face. But the depth of masks lies in the intricacy of
the connection between the inf ind the exterior, the fisrt and the
second face, the original and the invented.

Trmsat\ g this notion into architecture is accomplished by amplifying
ill surrounding images into performing backgrounds for users
essary 10 create an unobstructed link between the
elements of an already dynamic site through 3 subtle and def
structure that is the mask

Movement is a crucial element in the animation of masks. In fact, while
watching masked performances, and cue to the limitation of the facial details,
the audience tends to tum to the body movement for a clearer understanding
of the real identity of the actor. A paradox is born. The face is valued as the
most important part of the body, and yet when the gaps are to be filled as to
determine an identity, the bodly takes control and the face comes nex.

Hence, the notion of movement is demonstrated in different ways in the design
The process that leads to the final twisted form of the building skin, as wel
as the pedestrian circulation are crucial to the design of this performing art
center. With live performances happening in dedicated stages o in the open
redefined public space, the building is constantly animated and alive.

AmAPTATION

selection
&

rationale

After looking at the different layers that constitute the performing identity of Dubai and their location, we can
dentify a main area of interest for the site selection. With the growth of Dubai away from the seasicle and into
the empty lands, the center of the city is moving away from the historical Center, and donning the coast mainly

for residential purpose

urj Al Al

spatial program
&
partitioning

The spatial partitioning of this performing art center is
based on the process that would glorify most the elements
of masks. In order to fully understand a mask, a sequence
of 3 concepts is to be  understood: the substance, the
meaning and the spifit. Hence, the program is divided
into the sectors of creation, education, and exhibition
respectively.

However, in order to answer the public/private dissociation
of space, the sequence of the sectors starts from the top
down; giving the ground floor, mezzanine floor and st
floor access to the performing locations, the 2nd floor
o workshops and studios, and finally the 3rd floor to the
open library and other functions to educate the visitors
about masks

CATEGORY ZONE SPACES

Performance Centers

With the growth of Art Performance

appreciation, many spaces and
s are prasent <o encourage this

branch of the Seven Arts. They are

scatered around the city and provide

different experiences to the aucien

A majonty of these perorming space
a0 opon to a dversty of interprotat
el s, Schves DUCTAC DTG,
Madinat Theatre and others. H

only few recent ones (Dubai Gpers
snd La Perle) are purpose buit

stages.

Art Hubs

Colebrating  masks  strts

pprecisting the. technics <
herce

been home for artis™s and de: gne‘s in
Dubal, providing workshaps, studios
and galleries for thair craativity, such
as the Dubai Design District, Tashkeel
Dubai, Al Quoz Industrial Area and
others,

their presence s still ve

expanding lands.

The Performing City
From the moment Dubai
growing inte a global
performance has been key
dontity +

of Dubai and its ur

afe to say that

for :er{omar:es at diferent
anging from the grandeur of the Suq
Khatla o the dyramism o the Metra

line, o the expans on of the ground to

with the Palm, and the dance of
the Duba skyiine, the city i a craative
performing whole.

Substance
Primary stage that consists of creating
the mask, varying according to culture
and geography.

Meaning

Intermediate stage that helps
understand the mask, its function and
its symbolism.

Spirit
Ultimate stage of embracing a mask,
and consisting of the incamation of
another.

Library

Rehearsal Room.

Lecture Hall

MEANING

Groun |Lecture Roam

Classroom

Workshap
Studio
Chiliren Playhouse

SURSTANCT:

[Workshap

Temporary Exhibition Hall

Permanent Extubition Hall

Interactive art Installation
[Museum Shop

Princeriian

Princeriam Foyer

NOH Stge

NOI Staze Foyer

Main Lobby/Entrance Hall

[Banquet Hall

information Desk

Ticketing Office

Restaurant

Acess to workshops and
building studios.

Access to library, lecture halls
and classrooms

Performing Floors with access to
stages and interior open space

Dubai Water Canal Promenade
Proximity to Water YES

Proxemity 1o oublic YES
n

Cutral

Site location

Exploded View

i
]
1
1
1
1
1
1
1
52
N




ng v
it embraces, embodies and filters, offering the visitors
b|A 4 1 3 \ _ 30 different exp es throught the visit.
ublic space ... % X A x oo The North Facade has a strong statement laoking towards
P p Lkl fagd i i Mass vs Void the Dubai Water Canal, as the are cantilevered

(owaﬂs Ih( water. A r

stage typologies Proscentur i facade design Each facade of the bu
& 2

concep
Seatc (Exniotion Hally and dynaric (Staged) performances
are celebrated accross this facade; and a contrast is created
between the solid boxes and the twisting skin that holds
them.

Although masks are very different all around the
viorld, one common clement celebrates them
a5 animating objects: performing locations or
the main solid volun
structure follow a typology of
ces required for masked performances; and
they can be divided into 3

Following the stro

that answers the ong pedestrian

flow towards the interior, another elament is

eated on its inner surface. A grand staircase
the 2 performin

latforms (intruck
g an audience from the top

2 Exhibito

v North Clevatior

|

Vertical Circulation  Exhibition Areas Proscenium Vertical Circulation NOH Stage Vertical Circulation

facade design @ The South Facade has the opposite. Inspired by the bui[ding structure

primary way of crafting masks, a juxtaposition of single line
. schematic representations of masks from around the world
Mass vs Void o the pattem for the perforations. Opening to the
fined public performance space», and with the play
of the sun exposure, spotlights encourage self expression d structure (trusses) that c
on the designated intruded or extruded platorms. addition, when it comes to the canti
designed as a steel structural frame sitting on a concrete
v Sun Analysss support.

Transversal Section
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Dubai Circys

The Ringmaster




Dubai Circus E»
The Ringmaster

American University of Dubal Depariment of Architecture  ARCHS02  Spring 2019
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Art In Motion Studios
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ROUND FLOOR PLAN
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NESTHESIA Library of the Senses
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‘Project Special Elements i < t Site Plan

Pasy T SR e
& 1I|o( ‘Monorail Bullet Capsule e K
AH'\e end of the Joumey, a Bullet Capsule with 3 stations: 1 at v
' the entrance at JBR, | at the parking core, and | atthe *

‘contemplation space, shoots the visitor back for a quicker retum t
§ \

:

[

Ramp - The Fool’s Journey

Jhe Major Arcana of Tarot, an inspiration for Esoteria, tells of
the "Fool's Journey" through the story arc of Tarot. It is an
expression of the hero's journey - the culmination of curiosity;
quest, challenge and growth before returning home, altered
by the journey itself. The Ramp winding throughout Esoteria
represents the visitor's very own Fool's Journey

Tl S

Jee “ h
-

Contemplation Space

. At the end of the Joumey, the contemplation space is
completely removed from Mundania - or the everyday world - as
it dips below-the sea’level and funnels wafer in b surdund the « o —
meditator in a'wondrous waterfall and thé clear sky dbove i

[




South 3D section
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North Elevation West Elevation South Elevation Section B-B




2nd Level Floor Plan

South Axonometric'

4th Level Floor Plan

N

5th Level Floor Plan &th Level Floor Plan
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6.3 Design Research | Functions’ Layering 6.3 Design Research | Multi-Functional Scheme

An important aspect of The Social Pier is its Longitudinal Section wich a diagram showing

ability to host the 8 socl groups & provide the breakdown of each zone and the potential

an inclusive neework of versatile spaces where activities that take place in that zone over 24h.

they could congregate. Noaacs

To do so, the spaces need to defy the .

conventional - single-use spatial occupancy, AT

and adopt spatial typologies that are able to ——

Interchange Functions on a continuous 24 Il
hours  cycle. I Il ‘umxst Ml

The scheme on the left shows how the project
achieves that based on the researched activities [/ PARK
of the 8 social groups, organized over Time and
Space.

77 i

Wich chis understanding, we deduce that The
Social Pler s a product of 3 overiaps:

I. User Overlap

=
BUSKERS

! HEATER
These overiaps allow for flexible spaces that
are continuously shifting in function in order
to accommodate the sockl groups’ different
needs on a 24h cycle. e | NIGHT MORNING NOON AFTERNOON EVENING

Scenario: Conventional Scenario:
active hours space occupied ‘
market morning Ss1 ! [ N ] !
eat (F&B) noon/evening s2
The Social Pier Scenario: i interchange of ions on the pier zone over 24h
workspaces afternoon Ss3

theater/events late evening sS4
.
=  TheSocial Pier

night morning noon afternoon evening
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SCAN ME
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Dr. Georges Kachaamy
Director of CRID & Professor of Architecture at AUD - VR | AR | Al

Architect | Artist | Scholar

LINKEDIN

WIKIFEDIA

PINTEREST



https://linktr.ee/georgeskachaamy

