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ABSTRACT
Can architecture prompt the body into more
complex actions? An active body is a joyful body,
and our sedentary behaviors are inhibiting the
delightful encounters of spaces. Architecture
should, in fact, inspire active and engaging
experiences.

ichni is a playful exploration into how spatial
devices can increase the body’s potential to act
through the use of interactive technology; an
investigation in generating affective feedback
loops between surrounding objects and the
body through a physical-digital system. Through
developing “choreographic devices” — playable
structures embedded with physical sensors —
and a virtual projection overlay, the physical
forces of movements are captured as data points,
then translated and projected back into the
environment, heightening the awareness of our
actions to affect the manner in which we move
through a generative environment.
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Space; Movement; Affective Feedback; Physical
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1 Introduction

An active body is a joyful one. Accordingly, a joyful architecture
is one that encourages the body into more actions. One need
not look far to find proof for this: the playground. The untamed
scene of kids climbing and running about is often accompanied
by the discordant din of their shouts and laughter. Amongst the
sweat and despite the scraps, it is hard to find an unhappy child
in a playground.

By adopting a Spinozist attitude which associates joy with
active effort (or conatus), an Architecture of Joy describes
spatial encounters that increase the body’s potential to act'"!,
The architecture of Shusaku Arakawa and Madeline Gins and
William Forsythe’s works (Fig. 1) are examples of such Spinozist
architecture, with spaces that maintain the body in a state of
active tension. Marcus Vitruvius Pollio declared that the three
principles of good architecture are stability, utility, and delight'”.
If joy and delight are fundamental to architecture, and action is
fundamental to joy, we can thus conclude that it is essential for

architecture to facilitate actions.

2 Architecture’s Verb Form

“The objects which surround my body reflect its possible action

upon them.”

— Henri Bergson™

We have grown accustomed to the formal appreciation of
architecture. Architecture discourse is primarily confined to the

4 EES(chniBiT
I=F5)]

4. Dancers performing
with fchni
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language of static solids, shapes, and lines, often with no relation

to the body other than its anthropomorphic fit. It is high time
we conceive of an alternate architecture vocabulary that consists
not of nominative terms that limit spatial appreciation to the
formal; one in which action — and interaction — is the form.
Juhani Pallasmaa observes that architectural images have less of
a noun form than a verb form". Rather than thinking of a door
as a panel with a knob, we can think of it in its suggested act of
entering and exiting; instead of thinking of a chair as a surface
supported by four legs, we can think of it in its implicit action
of sitting. Architecture then can be conceptualized in terms of
its solicited actions instead of its physical attributes. Spatial
elements thus function as a condition and facilitator for human
life, or as Pallasmaa describes, “promises and invitations” for
actions"’,

According to psychologist James J. Gibson, affordances
define as the “action possibilities” offered to an animal by its

© Isabella Ong, Alexandra Niaka, Marianna Chrapana
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environment'®, He distinguishes between the physical properties 3 ichni

of an object from its implicit actions — noun versus verb

form. The suggested actions of material surfaces can be what
we, the animal, perceive as “climb-on-able or fall-off-able or
get-underneath-able or bump-into-able”'®. By adopting an
affordance-based definition of architecture, we perceive spatial
elements not by the physical delineation of their surfaces but as
cues and triggers, ensuring the non-disassociation between body,

behavior, and environment.
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A device built using
Arduino and an IMU to
measure the oscillation
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A piezoelectric sensor
is attached to each
rope, detecting when it
is activated.

Ichni is the Greek word for “traces,” and it encapsulates
both the concepts of passing movements and notational
markings. Physical movements, which are usually so fleeting,
are captured into data points, translated and visualized to create
an affective feedback loop between the body, devices, and the
environment, altering the way we behave and cueing the body
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Ichni investigates how complex, unpredictable movements
can emerge from an interactive physical-virtual system, with
an emphasis on how conscious awareness of our movements
affects our actions and causes us to negotiate with the material
environment differently. The research took the form of a mixed-
reality play installation, composed of playable, metal sculptures —
“choreographic devices” — and virtual projections. These
sculptures are choreographic in the sense that they invite actions
from the users and elicit forces to be acted upon them. Each of
these devices is embedded with physical sensors that measure

and capture the physical movements, which are procedurally
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translated into digital visualizations that are then projected
back into the environment. This makes visible the effects and
propagations of the movements and amplifies users’ kinesthetic
awareness.

Pallasmaa proposed to communicate architectural images
in their verb instead of their noun form'. This, however, still
reduces the range of actions to the limits of language. By
translating the captured physical forces into visualizations, it
opens up the active form of the object beyond linguistic limits
and accommodates the richness of movements afforded by the
material environment. Objects then become descriptive rather
than prescriptive, with the virtual projection operating as a
viewing scope through which users can perceive the physical
beyond Pallasmaa’s noun-verb dichotomy.

The designs of the sculptures were kept rudimentary to evoke
open, playful interpretations of their use and were constructed
with their affordances as references. For example, two curved
rods held parallel by horizontal bars hint at the actions of rocking,
swaying, or oscillating, similar to that of a seesaw (Fig. 2). There is a
particular intuitiveness for active participation in playing objects.
In Robert Morris’ 1971 exhibition (recreated three decades later
in 2009) at the Tate Modern, he challenged and expanded the
notion of what a sculpture is by designing a series of “action
sculptures” to intentionally include visitors’ participation in the
works. This proved unexpectedly effective as visitors took the
invitation to play a little too enthusiastically and went berserk,
with many hurting themselves in the process.

Although developed as a research investigation, fchni
was tested as a scenographic tool where dancers — people
exercising certain mastery over their movements — were invited
to perform within the system. The architecture became an
instrument that the performers could “play” by using their body
movements to manipulate the digital projections (Fig. 3, 4).

The research apparatus thus became part of the performance.
It will be interesting to gather further insights by expanding the
application of this installation to include a range of body types,
from professional performers to the amateur, clumsy bodies,
from older folks to young children. fchni can take the form of
an interactive playground, a theater prop, or an immersive art

installation.

4 Technology Is the Answer...

The embedded sensors of the choreographic devices were
built using Arduino and various inexpensive sensors such as
piezoelectric sensors and IMUs (an accelerometer and gyrometer

combined), which read the analogue inputs of users” movements
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through a range of values (Fig. 5 ~ 7). In the example of the
seesaw, a 6-axis IMU sensor was attached to measure the
acceleration, direction, and angle of the oscillation (Fig. 8, 9).
These values are transmitted via Wi-Fi to a Processing sketch
on a computer, which uses the readings as data points to
procedurally generate geometrical visualizations and particle
behaviors that are projected on a screen (Fig. 10 ~ 12).

In the last few decades, many artists and designers have
started to incorporate creative computing as part of their design
praxis. Hitherto software and hardware coding have always
been confined in the labs of scientists and engineers with their
supercomputers due to the complexity and computational
power required. But personal computers becoming more
powerful and programming syntaxes less esoteric engender the
democratization of new technologies, lowering the barrier of
entry for non-experts to adopt them.

Programming IDEs (Integrated Development Environments)
like Processing are created by artists, for artists, and are
specifically produced within the context of visual arts. The
intersections between art and technology have spawned
a diverse range of art categories: interactive installations,
digital art, procedural / generative art, Internet art, virtual
and augmented realities, participatory art, etc. Physical
computing is also rendered more accessible for people with no
background in Electronics or programming with companies
like Arduino making plug-and-play microcontrollers. As such,
interaction design starts to break out of the screen and seep
into the hardware of our everyday spaces, into the domain of
architecture.

5 ... But What Was the Question?

In 1966, Cedric Price posed the rhetorical question,
“technology is the answer, but what was the question?”" With
technology becoming more accessible, there is the temptation of
overemphasizing the tool while ignoring the problem. Elizabeth
Grosz writes,

“Although technology is in a sense made by us and for our
purposes, it also performs a transformation on us: it increasingly
facilitates not so much better action but wider possibilities of
acting, more action.”!®

Contemporary spaces often fall short in serving the body:
they require little from the body and do not aspire towards
delight and joy. Underlying all, these is the absence of action.
The participatory nature of human-computer interaction,
when embedded into our material environment, presents the
opportunity to demand a greater involvement of the users,
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facilitating a more intimate interplay between body and
space. During the dance performances of Ichni, a generative
choreography emerged from the physical-digital system as
the performers progressively find complicities between the
mechanics of their own bodies, the sculptural devices, and the
environment.

Going back to fundamentals, such as play and joy, we should
utilize new technology to challenge the basics: how we walk, sit,
act, and move. Our embodiment of technology should inspire
active and delightful encounters in our everyday architecture.

The question is simply that. LAF
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