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How artificial intelligence, immersive technologies
and nature-based design can drive human-
centered solutions.

Artificial intelligence and immersive technologies hold enormous
potential to help practitioners design buildings that work in symbio-

sis with the natural world, mitigate the climate crisis and better serve
building occupants, particularly when they support the application of
nature-based design. These design methodologies — biophilic design
and biomimicry — are inherently human-centered design, and their
ability to concurrently address the climate crisis and human health is
unparalleled. As architect Michael Pawlyn stresses in his text, “Biomim-
icry in Architecture,” “The biological paradigm, translated into archi-
tecture, means putting people at the center.” While it will demand that
design practitioners embrace new roles in the development of the built
environment, leveraging artificial intelligence and immersive technol-
ogy to expand the ways in which we can apply nature-based design will
result in a profoundly regenerative world.

Designing for Multiple Human-Centered Realities
Psychologist Paul Bloom once wrote, “When it comes to nature, we want
the real thing; we are uncomfortable with substitutes.”? But perhaps
the greatest danger in the rise of artificial intelligence and immersive
technologies is their ability to blur the line between the real and the
unreal. In a comprehensive literary review of immersive technologies

in architecture and design, A. Prabhakaran et al. describe how these
devices create a “reality spectrum” with fully virtual reality isolating the
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user entirely from their physical environment and mixed (augment-

ed) reality technology combining multiple real and non-real environ-
ments into one viewpoint.® In either scenario, the users’ perception and
awareness of their physical world decreases as they fluctuate on their
self-imposed reality spectrum. Social ecologist Daniel Stokols con-
ceives of our interior environments as ecosystems, and he argues that
the rise of technology — among other social, political and environmen-
tal forces — has destabilized the spatial and temporal boundaries of the
many ecosystems housed within our built environment.* Virtual reality
will intensify this effect.

A 2017 national report spearheaded by biophilic design expert Dr.
Stephen Kellert and written in collaboration with DJ Case and Asso-
ciates examined recent changes in the human-nature connection in
the United States. The report found “a profound interest-action gap in
Americans’ relationship with nature.”® The authors cite five distinct yet
interrelated societal forces as major factors in our growing disconnec-
tion from the natural world: the built environment, competing priorities
(time, attention, money), declining dependence on the natural world,
new technologies (particularly electronic media) and shifting expecta-
tions among adults about how much nature is satisfactory. The report
also underscores that “experiences in nature are deeply social” and

recommends emphasizing “regular, recurrent, and routine engagement

with nature, the outdoors, and wildlife” in addition to deepening local
experiences in nature.’
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Virtual reality technology may further disintegrate an already tenuous
human-nature connection and drive us further from one another. The
Apple Vision Pro virtual reality headset is set to hit the U.S. consumer
market in 2024, which will make virtual reality even more ubiquitous.

In its release film, Apple boasts of the Vision Pro’s spatial audio system
that makes sound feel “like it’s coming from the world around you” and
goggles that contain more pixels than a 4K television screen in each
eye, “giving you jaw-dropping, lifelike clarity.”® The features replicate
the experience of being in the physical world with astounding accuracy
without actually forcing a person to engage with the world at all. If one
can pull on a headset and visit the Grand Canyon in the blink of an eye
and see it in three dimensions with lifelike clarity, the motivation to trav-
el there in person logically decreases.

With an uptick in virtual reality usage comes concerns about the health
impacts of such devices. A. Prabhakaran et al. cite health concerns
ranging from unnatural postural and immersion injuries to eye strain,
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addiction and psychomotor performance shifts.? This is in large part
because virtual reality has significant multisensory limitations. In its
current state, virtual reality relies too heavily on visual and auditory
inputs; it deprives users of sensory information that is found in nature
and foundational in biophilic design. Terrapin Bright Green’s 14 Patterns
of Biophilic Design integrate olfactory, gustatory, haptic and stochastic
connections with nature into their framework as a means of improv-
ing human health outcomes. Furthermore, people employ embodied
cognition when navigating through the built environment, meaning we
understand our world through the sensory information we gain from
occupying a body in space. Every physical place we encounter triggers
a multitude of emotions, biochemical reactions and conscious and
unconscious thoughts that shape our behavior. Virtual reality offers us
only a fraction of our typical sensory experience. In such contexts, we
must ask ourselves: How much will our brains and bodies believe?

Multisensory experiences run parallel to the culture-place paradigm
that defines biophilic design. Biophilic buildings reflect and embody
the climatic conditions and native materials of a place and the cultural
identities of its occupants. Buildings embed us in the world, reinforcing
a sense of self that encourages well-being. Immersive technologies
threaten this culture-place paradigm by creating a sense of placeless-
ness and rendering our physical world much less grounding and useful.

Yet there are some cases in which the ability to dismantle one’s sense
of place is helpful. Virtual reality expands the scope of potential posi-
tive solutions for systemically and chronically underserved communi-
ties because it is nearly instantaneous and much less expensive than
construction in our physical world. A headset transports someone to

a new place in a matter of seconds, for a fraction of the cost. Take, for
instance, Studio Elsewhere’s Recharge Rooms, which were developed
for frontline workers during the height of the COVID-19 pandemic. While
the project does not utilize virtual reality headsets, recharge rooms
were branded as voice-activated “immersive biophilic private spaces.”®
The designs incorporated expansive digital displays of calming nature
scenes paired with various potted plants, lighting, olfactory and audito-
ry conditions.

For biophilia aficionados, these spaces are relatively controlled envi-
ronments that lack robust connections with the actual natural world
and a tangible connection to place. There are no operable windows with
natural light; no gardens with birds, bugs or butterflies; no way to
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witness changing weather conditions or seasonal shifts in the land-
scape; no thermal variations or deeply tactile local materials. But stud-
ies have shown that even images of nature produce positive responses
in people. These recharge rooms were implemented where they were
needed most, serving people in dire need of respite and refuge while
occupying spaces that were severely disconnected from nature. These
installations stand as some of the most highly effective Band-Aids we’ve
ever placed on our built environment because of their accessibility,
considered application of digital technologies and immediacy. Virtual
reality technology can fuel more innovative solutions such as these,
reaching some of the most vulnerable populations with solutions that
will improve their well-being instantly, while the logistics of building

in the real world- funding, permits, community buy-in — can be ad-
dressed properly.

Artificial Intelligence, Biomimicry and

Biophilic Design

Biophilic design has the power to return us to the conditions for which
evolution prepared us by fostering our innate connection to the natu-
ral world through architecture. People have done this successfully for
centuries. Now, adding the power of artificial intelligence stands to
boost the rate of biophilic buildings around the world by recalling those
methods. Nikos Salingaros, a mathematician and theorist whose work
on fractals and networks has had an indelible impact on biophilic de-
sign, argues that architects and designers up until the Industrial Revo-
lution had unwittingly discerned and constructed healing architecture
grounded in biophilia:


https://www.studioelsewhere.co/recharge-rooms
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“Historical selection driven by countless design choices — a sort of
Darwinian process among architects and builders — reveals an
unvarying set of configurations that trigger the biophilic effect.
Traditional forms and structures evolved precisely in this manner,
over time, in architecture and urbanism. The biophilic design of
buildings therefore mimics the evolutionary growth and multiplica-
tion of natural organisms. The multitude of potential geometrical
configurations of healthy design, over succeeding generations,
“computes” adaptive solutions that are instinctively healthy and
attractive to humans. Geometrical configurations that possess a
healing effect represent biophilic design’s genetic material. This
information was embedded over millennia into the pre-industrial
built environment.”"

Before the first and second Industrial Revolutions, buildings were inher-
ently biophilic because we built according to our instincts about what
was beautiful and functional in the context of a given climate and cul-
ture. Then, industrialization resulted in the abandonment of an evolu-
tionary design process that reflected the living world around us and our
place within it. The design and construction of buildings took cues from
mass production, machines and standardization. If developed with
diverse data sets about the preindustrial built environment, artificial
intelligence may help architects and designers relearn the language of
healing architecture while taking into account today’s unique climatic
and social conditions.

Artificial intelligence allows architects and designers to operate with
an unprecedented degree of complexity, which in many ways brings us
closer to nature’s complexity. Pawlyn, a proponent and pioneer of bio-
mimetic architecture, acknowledges that “while fascination with nature
undoubtedly goes back as long as human existence itself, now we can
revisit the advances in biology with the massive advantages of expand-
ing scientific knowledge, previously unimaginable digital design tools
and aesthetic sensibilities that are less constrained by stylistic conven-
tion.”” His work examines the intricacies of a camel’s nasal structure as
a blueprint for better water-recovery heat exchangers, the microstruc-
ture of the iridescent Morpho butterfly as a potential way for glass to
color itself without added colorants and whale tubercles as a form for
more productive and efficient wind turbines.

Biomimetic architecture borrows nature’s function, not simply its form,
and applies those functions to the built environment. It requires that
we understand how an organism or ecosystem functions well enough
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to translate and replicate it on a different scale. Artificial intelligence
lends itself to biomimicry because it can “process massive amounts of
data, recognize the pattern, and ... build large-scale statistical mod-
els.”® All projects stand to benefit from the expertise of biologists and
polymaths, but not all have the bandwidth for them. As it advances, ar-
tificial intelligence will help architects gain value from biological exper-
tise and alleviate designers of the burden of data collection and pro-
cessing. Al already has the ability to gather and sort massive amounts
of data about our unimaginably biodiverse planet in the blink of an
eye. Even Al’s text-to-image capability — which many view as a threat
to the architectural profession — will serve as a fountain of biomimetic
thinking because of its ability to embrace the avant-garde. Central to
biomimicry is a willingness to step outside what is possible. As Pawlyn
instructs, “Never start with reality: always start by identifying the ideal
and compromise as little as necessary.”*
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