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Behavior-aided Design: A Translational Approach to Persuasive Architecture

Richard Buday, FAIA, Archimage, Inc. Houston, Texas
Tom Baranowski, PhD, Baylor College of Medicine Houston, Texas

Introduction: Architects strive to design functional and fashionable buildings, but they struggle with subjects beyond their
expertise—such as anticipating and influencing how users respond to built environments. This knowledge gap is significant
because the world's most serious design problems are behavioral,[1] not architectural—from climate change to crime to hunger
to illiteracy to preventable death and disease. Architects' unfamiliarity with behavior science limits the profession's ability to
create societally meaningful buildings. Even with the aid of psychologists and neuroscientists, though, the influence of buildings
on users and communities is difficult to predict. It is prohibitive to construct a project, observe people's actions, conduct focus
groups, analyze results, and then renovate or rebuild if the building doesn't perform as intended.

A combination of ancient and modern place-making technologies offers a solution. First are stories. Narratives have been
shaping people's behavior since the dawn of humankind.[2] Humans are hardwired for stories, which deliver hi-fidelity learning
experiences without the danger of trial and error (what doesn't kill you makes you stronger, but it could kill you). So important is
narrative to civilization that, up until the Modern Movement, architecture was saturated with foundational metanarratives,[3] i.e.,
stories that provide structure for a society's beliefs. Pre-modern buildings were behavior change agents.

Second, games are a time-tested means of shaping behaviors, and particularly suited to training simulations.[4] Third, video
games have grown into a medium that combines the power of storytelling with the skill-building experience of role-playing.
Finally, architects' computer design tools are compatible with narrative-driven video game software. Thus, computer games are
potential sandboxes to study and develop persuasive architecture —buildings designed to improve human behavior.

The investigators have undertaken substantial qualitative and quantitative research on behavior modification using storied
virtual environments. Studies include video games and narratives that promote new behaviors,[5,6] emotional responses to
simulated worlds and background narratives,[7] training behaviors, the use of prose fiction as narrative companions to virtual
environments,[8] and adapting behavior-inducing worlds to a target population's needs. Based on twenty years' experience, we
present opportunities to translate persuasive video game research into persuasive architectural design theory.

Background: Science suggests how, when, and why people modify what they think and do. Some of these psychosocial
algorithms apply to architecture. Social Cognitive Theory (SCT) asserts environments and personal factors (some of which are
under an architect's control) are interrelated with behavior (Fig. 1).[9] Self Determination Theory (SDT) argues intrinsic
motivation (activities that are self-motivating because they are fun or exciting) is the most potent factor in behavior change.[10]
Narrative Transportation Theory (NTT) describes story and game immersion as inherently fun activities (and, therefore, self-
motivating).[11] NTT is supported by Theory of Mind (ToM), which reflects people's innate ability to read others’ mental states.
The Theory of Planned Behavior (TPB) posits people's actions are products of perceived subjective norms,[12] which can be
portrayed in stories and games and encouraged by architecture. The Transtheoretical Model (TTM) describes behavior
modification as a sequential process that begins with changing minds and leads to new or modified behaviors (Fig. 2). These
theories can scaffold into architectural experiences (Fig. 3).

Behavior-aided Design Methodology: A narrative-based building can be computationally pre-tested for behavioral impact (Fig.
4). During the schematic design phase (Fig. 4a), a three-dimensional model is created using common design software (e.g.,
SketchUp, Revit, AutoCAD, 3D Studio Max). The model is then imported into a video game engine such as Unreal or Unity 3D,
and populated with artificially intelligent, anthropomorphic, non-player characters (NPCs) programmed to represent cross-
sections of the building's intended population (i.e., age, gender, abilities, schedules, and goals). NPC simulations are run to
identify traffic flow, herding behavior (the practice of unconsciously imitating what others do), and way-finding. Through multiple
iterations, gaps and deficiencies in a building's behavioral performance are identified and design refinements made. In each
cycle, machine learning allows NPCs to increase their knowledge about the environment, permitting them to react to conditions
autonomously and ever more accurately.

During design development, the building's metanarrative is converted to prose (vignette, short story, novella, etc.) (Fig 4b).
Story and building are then tested with actual building users, who navigate and interact with the proposed environment within the
game engine using conventional screens, mouse, keyboard, gamepad, or augmented or virtual reality headsets. Test results
refine building design development.

Discussion: Narrative immersion is a proven means of shaping behavior. Early architects understood the power of embedding
stories in their buildings.[13] For example, the Parthenon’s east elevation depicts the birth of Athens. The Parthenon in 430 BCE
literally and literarily immersed visitors in a story about divine democracy, imparting and reinforcing Grecian society ideals and
wisdom. Gameplay, once a purely physical activity, has grown into a massive digital industry, with video game sales now
surpassing movie ticket and music sales.

Behavior scientists have recognized the value of combining story with spatial experiences in a genre of video games called
"Games for Health" (Fig. 5).[14] Today's architecture has similarly been reborn digital, and its new life is bi-directional: virtual
buildings mimic physical building experiences with increasing fidelity.

Although architects lost their persuasive sKills during the Modern Era, the profession's newfound embrace of potentially
persuasive technology offers opportunities for architecture to reclaim its historical role of transforming society. Turning architects'
models into laboratories to test behavioral concepts during design may also spur new lines of interdisciplinary research between
architecture, psychology, and neuroscience.

Example: Mommio® Food Fight is a first-person, role-playing, smartphone video game designed to improve the food parenting
behaviors and skills of young mothers. The game is based on the romance novel, Totally Frobisher, which is part 2 of a three-book
series. The Mommio game appears in each story as a plot device. The game itself incorporates free-roam virtual environments, such
as a small house, residential neighborhood, family car, downtown environment with a grocery store and fast-food restaurant. Players
take on the role of "Mom,” who can free-roam throughout the game environments, all of which are interactive. For example, the home's
kitchen is fully functional, with a working oven and stocked refrigerator. Characters portrayed in the story reappear as NPCs in the
video game (Fig. 5).

Mommio was designed by architects working with a team of behavioral scientists, physicians, dietitians, video game developers, and
creative writers. Environments were made in SketchUp and 3D Studio Max and imported into Project Anarchy (Havok/Intel, Santa
Clara, CA) and Unreal Engine 4 (Epic Games, Inc., Cary, NC). [15]

Targeted to mothers of 3 to 5-year-old children, Mommio is a
series of novels with plots linked to a video game.

Readers can navigate the story-based game world and interact
with NPCs and the built environment.

NPCs respond to player input, self-navigate, responding to
personal goals, and environmental conditions.

Al-driven NPCs self-navigate, respond to personal goals, and
changing environmental conditions.

Figure 5. Mommio® Food Fight behavioral intervention (Archimage and Baylor College of Medicine)

For information: Richard Buday, FAIA RBuday @ Archimage.com 713-523-3425
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Personality and location decision making: Mapping the

distribution of big five personality traits inside built designs

by Kevin Bennett, Ph.D. Pennsylvania State University, Beaver Campus
Email: kib48@psu.edu Academy of Neuroscience for Architecture, September 2016
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COMPARING PHYSIOLOGICAL RESPONSES
TO MODES OF SPATIAL REPRESENTATION

BACKGROUND

Architects design with a range of 2D modalities including rough sketches, precise line drawings,
and renderings from digital models. The resulting built works are new configurations of spaces and

forms, which humans respond to physiologically. But how does the built work compare with its earlier
‘epresentations? This project aims to relate physiological responses in the embodied experience of
the built space with the responses evoked when looking at architectural representations. Our research
questions include: Do viewers consistently respond, physiologically, to the same modalities?

Can physiological responses to a drawing predict responses to the built space?
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“The image is not to be
confused with something
tangible: The image of a
pipe is not a pipe.”

-Rene Magritte
1961
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METHODOLOGY

This project has produced two pilot studies investigating the relationship
between 2D representationsof 3D spaceand physiological response. Building
on the research paradigm of Scene Perception (Rensink, 2000), researchers
have been interested in how designers look at scenes. Experiments typically
present the scene on a computer screen, allowing for a high level of control
over variables of the scene (Holmavist, 2011). Our initial pilot studies follow
this methodology. Our first pilot study was a comparative study, in which
architecture students at UNC-Charlotte and Harbin University in China were
asked to look at two modalities of representation: a perspectival line drawing
and a photograph of the built space. Optical tracking recorded eye movement.
A second pilot study attempted to replicate this with architecture students
at Cal Poly, and collected EEG data in addition to eye tracking data.

OUTCOMES

Results suggest that there are statistically significant differences in how the
spaces are looked at in a drawing as compared with a photograph. Results
from both pilot studies show that participants spent more time looking at
the area of the drawing with the greatest graphical complexity (density of
linework), while they spent more time looking at the area of the photograph
with the greatest spatial complexity. This study helped us to determine the
equipment appropriate for data collection, and to develop a protocol for both
the study and the data analysis, utilizing a MANOVA method.

Arnheim, R. 1977. The Dynamics of Architectural Form, Berkeley: University of California Press.

Blume W., Kaibara, M., & Young, G. 2002. Atlas of adult electroencephalography (2nd ed.). New York, NY: Lippincott Williams Wilkins.
Buzsaki, G. 2006. Rhythms of the brain. Oxford, UK: Oxford University Press.

Gibson, J.J. 1986. The Ecological Approach to Visual Perception. New York: Psychology Press.

Holmqvist, K. et al. 2015. Eye Tracking: A comprehensive guide to methods and measures. New York: Oxford University Press.
Kaufman, L. & Richard, W.: 1969. Spontaneous fixation tendencies for visual forms. Perception and Psychophysics, 5, 85-88.
Rensink, R.A., 2000. The Dynamic Representation of Scenes. Visual Cognition, 7(1-3), pp.17-42.
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FURTHER RESEARCH

We will be conducting an expanded study where we will attempt to
answer the following questions: What role does architecture play in
experiences of awe and wonder? Is it the quality of light, the materiality,
the scale, orthe embedded meaning ina work of architecture that elicits
powerful responses? What is the physiological difference between
physical immersion in a space and it's visual representation?

To find answers, a two-part study will be conducted: the first, a lab
study whereby participants are shown photographs of a variety of
sacred spaces, and the second, a field study where participants are
fully immersed at the site of a sacred space. In both studies, we will be
collecting psychophysiological data from a portable EEG, eye-tracking
hardware, electro-dermal conductance, and heart-rate variability
hardware. By analyzing the psychophysiological effects of viewing and
experiencing sacred spaces, we can identify architectural factors that
contribute to experiences of awe and wonder as distinct from (and
independent of) cultural or religious associations.

Below are examples of photographic perspectival representations of sacred spaces that participants will view while we measure responses.

KUOKKALA CHURCH,
FINLAND, 2010

All photos by Bryan Sh elds except Alhambra, by wanderlustgranadatours com.
Graphic design of this poster by Wood Cheng.
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T ~Nc20o g | — - *  unrecognizable buildings, drawn according to Following this assumption architectural perception evokes different emotional you should not 25 loas ariliar Se!“ag,“c and
ﬂ ﬁ (ﬁ) \? ? O] the decorum rules. responses depending on its position inside a cultural/archtectural ranking. ignore the traces -'_a_a Sk
Stimuli-development-system | . N left by a couple of .
The ,buildings” were generated by repeatedly projecting different design Comparing e U2 N 1000 years of high-ranking
features onto certain basic shapes. The ranking of the basic shapes follows architecture, cultural evolution o demanding: more activity in
roughly Albertis suggestions and the develpment trough time itself: reality & = | and the emotions S ore famiiar - semantic and
. . . . - gh-ranking Sy episodic memory
Gate, order of columns, rising sacral building, horizontal palazzo, private house. celebraties. they are able TS
: to evoke. -
. culture dependant effective across cultures
—J it seems that
| | R culture allows
m 4 ) the individual
| emotional il — 0 N
naal | access (o his vext: Different culture, same problem?
| 77 % ) P population. — 80 L 60 Now it is of significant interest to get to know architectural ranking systems from
Bl e \ S e An emotional : o o different cultures to be able to experiment if participants distinguish between
home for the those High- and Low-Ranking buildings too.
Examples: High-ranking buildings, refernce item, low-ranking building social being that we are.
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ABSTRACT

Over the next 10 years, the City of Amsterdam plans to
develop major housing schemes to provide 90,000 new
homes within the existing urban fabric. At the same
time, an urban renewal program is being launched to
revitalize the most deprived neighbourhoods. Together,
these challenges call for more evidence based design-
principles to secure liveable places. Recent development
in neuroscience, provides innovative tools to examine
in @ measurable, cause effect way, the relationships
between the physical fabric, users’ (visual) experience
and their behavior in public spaces. In neuroscience,
eye-tracking technology (ET) complements brain and

behavioral measures (for overview see Eckstein et al.

(EYE)TRACKING USERS’ PATTERNS:

VISUAL EXPERIENCE AND CHOICE BEHAVIOR
IN TRANSITION ZONES OF AMSTERDAM-SOUTHEAST

the weak social-economic status. The commonly used
design principles are validated (Alexander et al. 1977;
Gehl 2011, 2014; Pallasmaa 2012) and the consistency
of ET is tested, alongside (walk along) interviews and
behavioral observations. In the next phase, the data
will be analyzed by a panel of applied psychologists and

urban designers.

The initial results provide valuable lessons for the use
of eye-tracking in urban design research. For example,
a visual pattern analysis offers more accurate images
of the spatial key-elements that matters when moving

through transition spaces. More sensory-based city

CASE STUDY H-NEIGHBORHOOD

Fig. 2C Resolving barriers in
the transition zones through
technological, programmatic
and spatial interventions,
increase spatial cohesion
and unlocks the urban
renewal potential for the
wider area.
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2017). ET is already used to evaluate the spatial orienting design research is needed to gather a full understanding

of attention, behavioral response and emotional and
cognitive impact in neuroscience, psychology and market
research (Popa et al. 2015). ET may also radically change
the way we (re)design and thus, experience cities (Sita

et al. 2016; Andreani 2017). Until now, eyetracking pilot
studies collected eye fixation patterns of architecture

using images in a lab-setting (Lebrun 2016).

In our research project Sensing Streetscapes, we take
eye-tracking outdoors and explore the potential ET

may offer for city design. In collaboration with the
municipality of Amsterdam and the local community,

the H-neighborhood is used as a single case study. The
main focus for urban renewal lies in the “transition-
spaces”. They connect the neighborhood with the rapidly

developing adjacent areas and are vital for improving

TRANSITION ZONE

PRELIMINARY :FINDINGS

; Fig. 3A Buildings with
L windows and in particular
balconies, catch the eye.

Amsterdam University
of Applied Sciences

-
e 6 6 0 o ¢ ¢ o 9"

of the relationships between the configuration of space,
users’ (visual) experience, behavioral responses and in

turn, perceptual decision making.

North

New-West
H-neighbourhood

Southeast

Fig.1 The 34 neighbourhoods designated for urban renewal
in Amsterdam. AUAS active alongside action-research in three
neighbourhoods including the H-neighbourhood in the Southeast.
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Fig. 3B Interestingly,

a large black flagpole
shaped object was left
unnoticed. One reason
could be that the black
colour worked as a blind
spot due to the colourful
buildings in the back-
ground.
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Fig. 3 Research set-up in one
transition zone, at the exit of the
subway station and entrance of the
H-neighborhood. Participants
consisting of residents and visitors
are randomly selected. Participants’
eye movements are tracked for 30
seconds at one single viewpoint
using eye tracking technology.
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Fig. 3C The underpass to
the coffee bar including the
signboard above draws the
attention of several
participants.
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Fig. 3D Traffic such as
pedestrians, cars and cyclists
crossing the street deliver
the most eye fixation.

Dr. Frank Suurenbroek
Prof. of Spatial Urban Transformation
Leading the research-track Inclusive Area development

f.suurenbroek@hva.nl
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Fig. 2B The advanced
existing network of
footpaths (green) and
planned redevelopment
projects (yellow), offer
potential to improve the
poor quality of life
conditions (in red).

Fig. 2A Railway and
elevated roads are barriers in
socio-spatial interactions
between H-neighborhood
and adjacent areas.
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NEXT STEP

Currently, the meta-data output
consisting of eye patterns,
behavioural responses and user
perceptions, are analyzed by a panel
of experts such as urban designers.

The research is taken forward to
investigate opportunities to enhance
human centred urban design through
eye tracking research where urban
densification continues.

Therefore, we are seeking for
researchers from universities, research
institutes and practitioners to join
forces in this new field of research.

Dr. Gideon Spanjar
Project manager action-research in H-neighborhood
Senior Researcher Inclusive Area development

g.spanjar@hva.nl
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Using the embodied language of space
to develop stress assessment tool for architectural experience

Andrea Jeli¢*, Lars Brorson Fich | Department of Architecture, Design and Media Technology, Aalborg University | *anje@create.aau.dk

l. Aim and the 3 foundational frameworks

The aim of the present project is to investigate the link between the
embodied reaction and aesthetic (conscious) experience of architectural
spaces, and the possibility of capturing this relation through a semantic
rating scale, in order to assess the impact of architectural environments on
people’s stress response.

The expectations of the project are twofold: 1) to test the advantage of
using the embodied language of space in a questionnaire aiming to capture
people’s judgements of architectural environments and potential stress
reaction; and 2) to contribute to the broader need for developing
methodological tools specifically aimed at addressing architectural
questions in scientific context, in order to facilitate information exchange
and usability of research results in architectural design.

l.1. Enactive approach and anticipatory aesthetics

Following the enactive-embodied cognition theory [1,2], the way in which
humans perceive, experience, and engage with architecture depends on
the particular kind of body we have and skillful action-oriented knowledge,
which structures the possibilities for body-environment interactions.
Accordingly, aesthetic experience of architecture is conceived as: 1) being
dependent and having its root in our embodied interactions with the built
environment as a socio-material landscape of affordances [3,4]; and 2) as
an evaluative process that facilitates sense-making and influences the
anticipation for agents’ interactions with the environment [5].

l.2. Embodied language (of space)

A rich body of work within the fields of cognitive linguistics, semantics, and
neuroscience on the role of embodiment in language emphasizes the
fundamental connection between linguistic meaning and range of
embodied experiences (sensorimotor, affective, social), as well as mutual
links between spatial language and spatial cognition [6-8]. The nature of
language as embodied and situated indicates the crucial role of the
environment — and thus potentially architecture - in acting as a scaffolding
in language acquisition and understanding of linguistic meanings.

l.3. Kiiller's Semantic Environment Description

The Semantic Environment Description (SMB) was developed by
architectural psychologists in 1970s in Sweden as a standardized tool
(based on semantic rating scales) for systematic description of physical
environments, later used as part of Kiiller’s emotion-based model of
environmental assessment [9]. They identified and validated 8 dimensions
based on variety of factor analytical studies: pleasantness, complexity,
unity, enclosedness, potency, social status, affection, and originality.

[—

“The dictionary will inform anyone who consults it
that the early use of words like sweet and bitter was
not to denote qualities of sense as such but to
discriminate things as favorable and hostile”.

John Dewey (Art as experience, 1934, p.15)

Il. Stress assessment tool: a hypothesis

- the enactive approach to aesthetic experience in architecture -

sensorimotor sense-making (anticipatory) process

emotional

social

embodied aesthetic

: embodied judgements
experience = f--————-————————————-
language of architectural
of space o spaces
affordances
(socio-material
environment)
phenomenal

measurements of assessment tool

physiological stress
responses

dimension of
aesthetic experience

(semantic rating
scales)

Following up on previous experimental studies by Fich et al. which
showed that features of the spatial setting - presence or absence of
openings in the room - influence participants’ physiological stress
reaction (measured as cortisol levels) [10] and the 3 theoretical
frameworks outlined here, we hypothesize that:

1) the aesthetic experience of architecture is an anticipatory process
of making sense of a situation at hand and hence, at least partially
a kind of a risk assessment process which might predict the
physiological stress reaction in a given space;

2) by virtue of experiential, embodied, and spatial grounding of
linguistic meaning, it is possible to use this space-body-language
relationship to obtain better targeted descriptions of people’s
aesthetic judgements of spaces;

l1l. Word selection methodology

The process of developing an assessment tool to capture and predict
users’ aesthetic experiences and their anticipated stress reactionin a
specific architectural space, unfolds in 3 phases:

1) compiling a set of descriptive words (adjectives) in English and Danish
following a system of selection criteria (see below);

2) testing the semantic scales based questionnaire in different
environments, including virtual reality and real-world settings;

3) validating and refining obtained factor analysis results with
physiological measurements and cross-linguistically.

l11.1. Selection criteria and procedure

In contrast to similar existing tools designed to describe aesthetic
experience and emotional impact of built environments, in this project
particular emphasis is placed on the systematic selection of adjectives,
following state-of-the-art ideas on embodied language: e.g., embodied
metaphors, normative studies of abstract and concrete words, accounting
in particular for psycholinguistic variables such as imageability, affectivity,
multimodal and sensory experience properties [11,12].

Therefore, selection criteria and compiling procedure include:

1) compiling a larger initial set of adjectives (~400) in English from
previous similar studies, from Corpus of Contemporary American
English (COCA) and controlling for word frequency and common
collocations with space, environment, place, architecture, room etc.

2) group of experts/researchers is asked to rate the words based on 6
criteria: to what extent does the adjective evokes or describes spatial,
emotional, and (multi-)sensory experience, (im)possible action or use in
space, social situation or social atmosphere in space, and imageability/
concreteness.
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Using Biometric Software to Understand the Architectural Experience
and Improve Design

This study used 3M’s Visual Attention Software (VAS) to measure the unconscious visual responses people have to houses and streetscapes. Results suggest new parameters

for understanding the human experience of place and, more broadly, how biometric tools provide ways to predict our experience of architecture and can help designers build
better places attuned to our nature.
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he  that attract most attention in a scene are outlined showing thei oftware makes * " which glow brightest where people likely ook most in first & he program delineatesthe - the

Conclusions
g

" Implications for Architecture + Planning

® Biometrics gives insight into which elements capture attention:

© Enabling editing of designs before construction;

Blank facades don't; & "Fixations anve exploration” - we see here how sireet lined with porches provides | e Designers can study popular structures or streetscapes to learn the fixation points that drive

the requisite points for easy ambulation, while a back parking alley does not. exploration in those locations.
¢ Punched windows and porch columns atfract the eye; e This makes walking on street at left easier and engaging. ® Biometric tools can help assess + improve walkability, way-finding and overall design.

e ‘Seeing' the unseen gives new insight into what makes developments successful
and suggests ways to improve existing ones.

This study supported by the Devens Enterprise Commission, Devens, MA; Neil Angus, AICP, Planner, Peter Lowitt, AICP, Director
For full report: http://www.devensec.com/news/Eye Tracking Devens 1 11 18%20report.pdf
Author contact: annsmail4@gmail.com; justin.hollander(@tufts.edu




Monitoring of User Experience in Controlled Spatial Environments:
Bibliotheca Alexandrina as a Case Study 139

Sara Ebrahem. instructor/M.sc. College of engineering and technology, Arab Academy for science, Technology and Martime Transport, Alexandria, Egypt.

i _ _ e o Will in some point in the future
Introduction 2 Multi-sensory and emotional re- 3 Sensory substitution (Phenomenonpath- O the architectiral Space can be
Phenomenology of perception is the interpreter sponse iC res ponse) sensory substitutive

of the architectural spatial environment. It translates
the swilling forces of spatial physical energy into an
architectural experience happening in the brain. The
senses act as gate ways, in which the spatial environ-
ment channels through into the user's psyche. Neuro-
scientists assure upon studying images of the brain in
action that the five senses are the fuel of emotions.

Major advances in neuroscientific multi-sensory inter-
action studies, show that multisensory regions ac-
count for sensory spatiotemporal integration, sensory
substitution occurrence, supramodality, crossmodality,
emotional and behavioral response, exposing that
most, if not all neural processes are in some form
multisensory

The Methods

On an interdisciplinary common ground between
architecture and neuroscience, the research takes a

Orbitofrontal cortex OFC stimulation: mediat-
Ing between sensory inputs, emotions, bebe-
havior, and The PFC area in the brain

OFC in general plays a distinctive role in reward feel-
Ing, emotions, decision making, environmental Adap-
tiveness, behavior. The OFC is an integration center
for emotional content coming from other areas of the
limbic system, and tinting decision attributes. it is Re-
sponsible for intuition or gut feelings. OFC inhibits
motor responses, giving behavior adjustment accord
iIng to environmental changes (Krawczyk, 2002).

The Regions of the OFC are densely connected with
many regions including the basal ganglia, amygdala,
and other prefrontal areas, which allows the OFC to
receive perceptual and emotional information. Its as-
sociation with the DLPFC and ventrolateral PFC,
place the OFC in mediation between emotion and
coghnition (Krawczyk, 2002).
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Experimental design of the self-powered multi-percep-
tion electronic-skin. Source: (Fu, et al., 2018)

Conclusions &

Discussion

T score 1. The verification of the multi-senso-

ry phenomenological nature of the ar-
i Audio-visual sensory substitution due to various tasks conducted using y .p g C e
chitectural experience, giving intrigu-

sighted, blind, and congenitally blind subjects in two situations: pre- train- _ o _
ing, and post training. Source: (Murphy, et al., 2016) ing indicator on the.exter)q of impact
of each sense and its ability to create

‘ingulate | \ \ . emotional inclusive and sensory sub-
A " stitutive experience.

speculative method, aiming to empirically determine | ' e e
the extents, in which phenomenological perceptions . . e
allow users to experience architectural spaces, over-
coming the intellectual cognitive blindness through
channeling the selective attention of the brain mecha-
nism.

. insula

The entry spaces Bibliotheca Alexandrina are taken
as a pilot case study, verified by a subsequent case
study. Following a predetermined procedure based
on neuroscientific-architectural findings, users are
navigated through the spaces in interactive walk-
throughs.

4 Multi-sensory empirical study at the Bib-

i - 2. Extract S lative Ratio of Th
liotheca Alexandrina xtract Speculative Ratio of The

Influence/Impact of Each Sense on
People’s Spatial Experience.

fMRI Brain activation to painful, pleasant and neutral touch of
the human hand, shows the activation of ACC and OFC in
painful and pleasant feeling, and the insula activation in neutral
feeling. Those the brain areas are shown to be activated by
smell and taste in the following studies. The activation of OFC
shows a relation to emotional and behavioral response.
(Rolls, 2010).

1 Multi-sensory interaction reporting to
PFC (DLPFC & VLPFC) of behavioral
response and spatial memory

Amygdala O Caudal OFC O
Operculum

Y=.

Sucrose +
Strawberry

3.The Sensitivity to the non-visual
senses is much higher when vision is
excluded, but still retain the same

ratio to each other.
35

Sucrose

Left: A depiction study of the flow of information from differ-
ent sensory modalities to each other and to the PFC area in
the brain, which is divided to main parts. The DLPFC, sug- ;
gested to be essential in spatial working memory and divided review

Strawberry | ‘,-

Part of the Bibliotheca alexandrine empirical study mcludlng part|C|pants following 30
predetermined procedure, based on neuroscience, and architectural literature

attention. The VLPFC is responsible for integration of com-

Left: shows the activation of four different brain regions to - 25
munication signals and action-related processing in the pre-

odor-tasteless solutions: The orbitofrontal cortex (OFC),

motor cortex”. The overlap of sensory domains modalities

Amygdala, operculum and ACC, which are close to supplemen-

& 20
in the PFC is indicative of multisensory processes of the tary motor cortex (SMA). The activation of the OFC and the |
brain. Source: (Klemen & Chambers, 2012) amygdala show a close relation between olfactory activa- q

tion, emotion and behavioral response.Source: (Araujo, i3 15
Right: A neuroscientific review of a Multisensory cortical Rolls, Bach, McGlone, & Philips, 2003) T s [
brain areas, showing a direct relation between multi-sen- 2 Yo : \"/J,",, ',;v //ﬁ -
sory interaction and spatial perception motion, behavior Right: shows the activation of specific brain areas due to acti- ' i EERA ’/’///(q
responsible areas; Primary visual, Auditory and Somatosen- vation of (taste-odor) stimulus, believed to be responsible 3 a4t
sory cortices,in the IPS: integration-for-action and spatial at- for consonance and pleasantness feeling in the brain. (A) X , | g 5
tention sites, MT/V5:motion sensitive area, LOC:object sensi- shows consonance in activation of the medial part of the anteri- Verification of the Bibliotheca Alexandrina empirical study results
tive area, STS/IPL: biological motion integration sites, FEF: or OFC. (B) pleasantness and consonance of the activation of Part of Secondary study in the Maritime simulator space at the AAST, Alexan- . ]
audio-visual attention and eye-movement control. Source: nearby medial part of the anterior OFC. Source: (Araujo, Rolls, dria, Egypt. Including participants following the same predetermined proce- X - & &
(Klemen & Chambers, 2012) Bach, McGlone, & Philips, 2003) dure. @\V\) ,\00(’ $©\ &\C‘\
s> S <@
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Emotions & Senses
. the relation between architecture, emotion and perception

Same religion,

different architectures,
Do they evoke the same
emotions and feelings?

My

NOTRE-DAME CATHEDRAL DOM BOSCO CATHEDRAL

“We don’t have bars, we have
windows, you feel like a human, not
an animal.” Linn Andreassen.
Architecture for punishment or
rehabilitation?

HALDEN PRISION, NORWAY

“Awareness of your surroundings
occurs only when sensory inputs
violate expectations. When the world
is successiully predicted away,
awareness is not needed because
the brain is doing its job well.” [5]

EMOTIONS

Etymology: act of moving.

FEELINGS

Emotions are part of the machinery that help

biological regulation. EMOTIONS

Emotions happen in the whoie body.

Feelings happen in the brain, they are mental
experiences of body states, which arise as the
brain Interprets emotions.

Everyone is hardwired to have emotions, they are
innate reactions of the brain that are expressed
through facial expressions, body language and
attitudes [3].

There are six universal emotions.

While feelings might have some cultural
influence; emotions, are universal {3]. New
Guinea natives that live isolated show the
same facial expressions as americans.

The bullt environment Impacts behavior. Neurosclence applied to
architecture has proved that different environments can evoke emotions
and influence brain processes. Can a building arouse negative or
positive emotions? If individuals feel different, will that change their
behavior?

The brain is hardwired to provoke emotions in response to stimull from
outside and inside the human body. According to Damasio [1], emotions
are generated in the brain and experienced by the whole body. These are
innate reactions of the brain that are expressed on faclal expressions,
body language and attitudes [3]). They affect the way people feel
(consciously or unconsciously) since feelings are mental experiences of
body states, which arise as the brain interprets emotions [1). That, in
turn, triggers changes in behavior and wellbeing.

But what environmental features will change emotional states? And how
does it happen? The brain uses the information brought by all senses to
create its own perception of reality. And it is hard-wired to respond to
some stimull with emotions to help survival. Sizes, shapes, colors,
proportions, temperatures, smells, movements, sounds, body states,
those are some of the features that alone or combined can induce the
brain to react generating a specific emotional state.

As a result, under the influence of the emotion generated, people tend to
change their pattern of behavior. If the emotion aroused Is fear,
individuals tend to act in a more selfish and attentive way, less social
and creative, If the emotion is anger, individuals might act in a more
impulsive and aggressive way. Such emotional states will not only
impact on externalized behavior, but memory formation and learning
might change as well. Even If individuals do not feel such emotions
consciously, the changes on their body states make them act differently
without necessarily noticing it.

What is even more interesting is that such changes In emotional states
will also change the way people perceive the environments and
situations surrounding them. A person feeling joy might notice the space
as more beautiful, even more colorful than a person feeling sadness. As
affirmed by the neuroscientist David Eagleman, “our perception of
reality has less to do with what's happening out there, and more to do
with what's happening inside our brain™ [5].

In conclusion, the relation between senses, emotions and the experience
of architecture and behavior Is a complex and two-way path. Although
the space is the same, emotional states can change perception of
architecture. On the other hand, architecture can be perceived by the
senses and arouse different emotional states that alter behavior and the
very experience of architecture itself.

architectural
experience

Optical Ilusions like the lliusory Motion or the auditory
Hlusion Tritone Paradox are examples of how peopie can

Built in the 1950's, nearly
abandoned in the 1960's and
demolished in the 1970’s.
How could "an oasis in the
desert”, as it was considered,
deteriorate into a decaying,
dangerous, crime-infested
neighborhood in less than 20
years?

projects been a great success?
What emotions are generated by the

Why have Alejandro Aravena’s housing l
possibility of space customization? i
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What feelings architecture of
power invoke on the
powerful ones? What will be
the feelings evoked on those
that do not feel that they
belong there?

SENSES

~ Senses are faculties by which the body perceives an external stimulus.

Perception is constrained by our biology.

The brain integrates all the information brought by the senses and ¢
reates its own perceptions of reality.“Instead of reality being passively
recorded by the brain. it is aclively constructed by it” [5].

Some senses can alter perception. The color of a place can make
people feel tastes differently, for instance.

have different perceptions of the same reality.

6”""?\ Visual perception occupies a great portion of the cortex. But
@ . there is also a direct pathway to the amygdala that mediates
rapid non-conscious processing of salient information.

The sense of smell detects various stimuli, from hazards to
3 pheromones, as well as food. it is the only sense that connects directly
with the Limbic System (involved in memory formation and emotion).

emotions SeNnses

‘Audition is the only sense that can have a direct impact on brain waves,
inducing specific mental states. Sound is involved in spiritual connections,
and emotional engagement.

D)

The somatosensory system detecis changes at the surface or
inside the body. Touch is extremely important to generate
connection (with other individuals and with the environment), as
shown by Harry Harlow's experiment in 1958 (infant monkeys
had two arlificial surrogate mothers, one had a bottle of milk
while the other one was covered with cloth; they bonded with the
cloth mother even though it lacked a source of nutrition).

Emotions exist to help social beings
qualify things and/or situations and make
decislions to survive In a complex world.

- =

DETECT~» REACT—> BODY~5COGNITION —» DECISION
SENSES T

EMOTIONS INFLUENCED 8Y

EMOTIONS AND

Mammals have emotions, but feelings are FEELINGS

unique to humans. They offer more
flexibility to the decision-making process.

Andréa de Paiva
Master of Arts in Architecture
Professor of Neuroarchitecture
at Fundacao Getulio Vargas - Brazil
andrea.paiva@fgv.br
neuroarquiteturaeurbanismo.com

The systems thal generate primary emotions {innate emotions) “ :
are located mainly in the Limbic System. Secondary emotions -
(those Influenced by experience) involve processes In the
prefrontal cortex. People with lesions in the prefrontal cortex,
like Phineas Gage and Charles Whitman, showed great
changes in behavior and decision making.
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ABSTRACT

Neuro-Test for Architecture (NTA) supports research in neuroscience applied to concrete situations in the fields of architecture and urbanism.
It assess the brain's reaction to built space when visual contact occurs with virtual or built environment. Depending on the brain response, we are able to conclude
whether the space created by the architects corresponds to the architectural programme they had initially conceived, or not.
NTA is an evaluation tool for projects at: either final avant-project stage, where NTA, using 3D digital images, helps clarifying the correspondence of the design
against a requested architectural programme; or at completed stage, where NTA helps to precisely visualise where the critical points of perception are in an existing
~ architectural or urban configurationl. Brain responses to visual stimuli of the built space have become measurable with the advance of the neuroimaging procedures.
Based upon existing experimental research, NTA refers to the behavioural neuroscience of visual processing of 3D VR/AR digital images of architectural renderings and
with the brain response within a real built environment.
Aesthetics, planning and engineering of the architectural/urban projects have an impact on neuronal and psychological factors that influence us and our wellbeing.
Indeed, the brain is the most active part of our body involved in perceiving the built space and ourselves, therefore in creating our experience of the world around us.
Nevertheless the architects can often be absorbed by overwhelming technical, environmental, legal, and contractual demands throughout project process and end
up with finished buildings to which people do not respond to as expected and planned. Sometimes suppositions, even when based on proper methods of
architectural analysis, can be deceiving. Sometimes having the real spatial experience during a long amount of time within an inappropriate built environment
can make living there a nightmare. In response, he brain gives an immediate feedback of spatial perception when contact with such spaces. It is thus legitimate
to ask whether an architectural or urban configuration (rendered as 3D virtual image of an architectural concept) or a real built space subject to transformation
(conversion, layout, optimisation) corresponds to our real needs:
is a tool designed to answer to this question. |
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Every architecture programme has a specific approach in domains with all range of functions including cultural, residential, commercial,
leisure and civic projects, as well as master planning and urban planning projects. Programmes describe the requirements that need to be
reconciled and accommodated by a building or other structure, developed first as a design which is submitted for approval, and subsequently
constructedl. As a statement of a client's requirements, a programme has a clear set of instructions setting out the overarching goals and
detailed requirements that will emerge which form the starting point of the architect's designs and will be continually tested against, as
design progress.;NTA is very useful in complex projects, where the architect's design will need to acknowledge the different design responses
to be made and where the critical aspects of the brief/programme could be simplified by using an eloquent test referring to the human factor,
meaning the users and their wellbeing.

NTA could be highly helpful for critical facilities, where the design against the brief/programme meets difficulties, and the report that shows
how and where, the design meets the brief find difficult to be validate by the architect's tools and knowledge. It helps to split all the services
or functions to be accommodated, decomposing these functions to activities that will be listed for analysis by a specific number of subjects
belonging to the targeted users of the building. According the studies in neuroimaging, EEGC techniques are fast enough to measure neural
function down to 100th of a millisecond, which corresponds closely to brain processing speed2. Such fast recordings allow very clear functional
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measurements of brain performance with regard to thinking and processing visual information.

Following the analysis' results in healthy individuals, the NTA test branches out in three protocols:

1. First protocol/ NTAuO: A check test of

healthy individuals selection among the targeted public of the architectural scene in discussion, the test will determine where, also why the
brain is not functioning properly, in correspondence with the architect suppositions related to a specific programme;

2. Second protocol/ NTAul:The second protocol shows the degree of discomfort in the brain when the eye gaze sees the 3D visual or real image;
3. Third protocol/ NTAu2: Finally, after detailed interpretation of NTALUO and NTA pl data and subsequent corrections of the architectural design,
the project is submitted to the third protocol in order to observe whether the initial stressed or inadequate brain response at NTAu1 has shrink
or has entirely disappeared as a result of the corrections.

Architects will use NTA to verify, as well as assure that the project is correctly adequate to their clients' requested commission.

Experiencing a real environment or a virtual image thereof produces an instant

neuronal feedback which can specifically target pathways resulting in discomfort to the observer.
NTA aims at identifying and correcting in detail the elements that cause stress at visual contact, so
the brain response of distress is lowered. That way, the brain activity is improved by restoring the
brain response into healthy ranges (i.e. EEG green conventional response), thereby reconnecting the
neural pathways that had been previously disconnected. The result is an improvement in brain
regulation according to a better architectural design.
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Thesis: In the history of creativity and thinking, the roots
of paradigm shifts are deeper than expected. Traditional
ways of interpretation of the history of art are focused on
formal appearance of works of art and architecture, or their
symbolic meaning. Such approaches are however
inadequate to the task of understanding of art as a creative
process of interaction of senses with the intellect. Inspired
by a rather provocative hypothesis by Gilles Deleuze
identifying a fold as a key shape of birth of Modernity 1n
the Baroque Leibniz mathematics we are studying some
other stimuli of changes in cultural history of Baroque. We
believe that this these can be interpreted in the context of
neurosciences, mathematics, architecture and biology.

Theme: In the centre of our attention 1s a network of
attempts of the intellectuals of Baroque time to understand
science and art as something much more complex than are
only 1solated disciplines of creativity and knowledge.
There were much more significant motives of Baroque to
develop a manifolded cultural discourse consisting of
interactions and penetrations of artistic and scientific
disciplines than use to be taken in account in the majority
of approaches to Baroque art in the history of art since
19th century up today. Athanasius Kircher's concepts of
Museum Kircherianum, Giambattista Vico's role of poetic
wisdom 1n Scienza Nuova, Blaise Pascal meditation on
two meaning of geometry, Cesare Ripa's emblemata
together with Amos Comentus Orbis pictus are some of
the cases of interacting disciplines and areas of Baroque
discourse.

1) Pilgrimage Church of Saint Johann of Nepomuk, Green Mountain in Zdar nad Sazavou, Czech Republic; 2) Geometrical forms in the ground-plan of the Pilgrimage Church of Saint Johann of Nepomuk, Green Mountain in Zdar nad Sazavou, Czech Republic; 3) Pilgrimage Church of Saint Johann

TOPOLOGICAL ANTICIPATIONS OF
MODERN PATTERNS AND VISIONS
IN BAROQUE PERIOD

Case study: the Santini-Aichel's works of architecture as a
subject of an interplay of divers knowledges and skills, as
well as 1n architectural and mental construction of shapes 1n
mind and space, in the combination of cabala-mathematics
and linguistics, in the combination of the new, or personal
architectural elements together with vocabulary of the
historical manifestation of architectural language and
visions, particularly with Gothic art. This analysis does not

just 1nvolves genius loci and history account but the whole

mind set and socio-economical setting of middle Europe in
transition from distant past towards future. The subject of
Santin1 Aichel architecture calls for an 1nnovative
topological approach thus revealing the latent, processing
structure. This kind of research may be as well interesting
from contemporary scientific point of view and undertaken
deconstruction of the whole cultural context.

Jan Blazej Santini Aichel: Chapel of St. Anne, Panenské
Brezany, Czech Republic (1705 - 1707) and Church of Saint

Johann of Nepomuk, Green Mountain in Zd’ar nad Sazavou,
Czech Republic (1720 - 1722)

Santini found a task to built a new pilgrimage church in
Green Mountain as an opportunity to introduce his concept
of architecture as a case of fascinating visual
representation. In his work, a combination of divers
paradigm came together which originated in different
modes of geometry starting with euclidian background and
continuing with cabala, conic section up to other basic
inventions. The same concerns the matter of construction
and statics when he was achieving symbioses full of
tensions and paradoxes.

Santini’s style made the work of architecture a case of
interplay of various elements and meanings using
transitions of the visual (particularly elements of gothic
and baroque orders) into invisible (as well as abstract,
verbal, spiritual). He developed a powerful interplay of the
apparent architectural fragments with hidden geometrical
patterns and with different style connotations, all together
as a challenge for pilgrims and visitors mind to participate
on his blessed creativity and imagination. Santini's
architecture contributed to new tendency of late baroque to
connect separated Cartesian categories of res extensa and
res cogitans and to make architecture a matter of emotions
based 1n a dynamic interplay of abstract, mathematical and
verbal patterns with spatial affects, percepts and visions.
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Threat-Based and Positive Awe

What is awe?

* Afleeting but powerful self-transcendent
emotion?!, awe is an emotion experienced
when confronted by something so vast that it
challenges one’s current representation of the
world?.

The sublime and ‘dark awe’

* Empirical work on awe has recently shifted
from treating it as a purely positive emotion to
focusing on a darker side of awe, one elicited
by a threatening stimulus®.

* Unlike positive awe, which has been
demonstrated to produce cognitive, social, and
physiological benefits3-8, threat-based awe is
associated with more negative outcomes, such
as greater fear and feelings of powerlessness,
lower self-control, and increased physiological
arousal®.

* Despite these divergent outcomes between
threat-based and positive awe, both forms of
awe result in admalldensedfdelf in the face of
a vast stimulus® 19 11,

Awe in Architecture

The current study

e Although the vast majority of empirical work
on awe has relied on nature imagery to evoke
awe, the built environment, being socially
meaningful, holds enormous significance for
behavioral effects of awe.

 We present data from a replication of effects
distinguishing threat-based and positive awe
using videos of natural scenery®.

* Building on our past work on awe in
architecturel?, we seek to extend these
findings to the built environment.

 We predict the same results using videos of
positive and negative awe-inducing
architectural settings.

Figured. Stills from the videos used to induce positive awe (left) and threat-based awe (right). The control video was an instructional video on fence building.

Method

i

L —

100 Amazon Mechanical Turk workers participated in an online study. Our final sample consisted of 53 participants (M age = 33, SD = 11; 37.7% female).
* Participants viewed three videos, indicated whether they felt threat-based or positive awe, and rated howdmalldheydelt and howgowerlessdheydelt
as they watched each video.

Results
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Conclusions

* Both positive and threat-based awe led to a
smaller sense of self, compared to a control
condition, replicating previous work.

* Both forms of awe led to greater feelings of
powerlessness, as compared to feeling no awe.

* Although previous work found that threat-
based awe resulted in feeling more powerless
than positive awe, we found no difference in
powerlessness between these conditions,
perhaps indicating more overlap between
these forms of awe than currently theorized.

Future Directions

e Future work will investigate social effects of
feeling threat-based and positive awe in
architectural settings.

* This project has implications for how we
understand awe-eliciting structures, from those
in which we might experience positive effects
of awe — such as cathedrals and opera halls — to
those in which we may see a darker, more
negative effect of awe — such as prisons or
other institutional buildings designed to effect
emotional control.

Figure®. Structures that may evoke positive or
threat-based awe. Religious monumental
architecture has been theorized to facilitate
religious experience through evoking awe?3,
Skyscrapers have been found to produce
behavioral freezing'4, a common defense
response.
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The United States has the most incarcerated individuals of any
country (Rich, Wakeman, & Dickman, 2011: Wilper et al, 2009). At the end of
2014, the United States held an estimated 1,561,500 prisoners in
state and federal facilities (carson, 2015). Among incarcerated adults,
rates of mental illness and suicide are at least double compared
to the general population (Cropsey, Binswanger, Clark, & Taxman, 2012).

Many inmates also suffer from substance abuse disorders,

with prevalence rates four times as high as that of the general
population (Cropsey et al, 2012). Even though half of U.S. inmates have
a psychiatric disorder, and they have prevalence rates of major
depression and psychotic disorders four to eight times as high
as the general population, only 22% of state prisoners receive
treatment while incarcerated (rich et al, 201). While inmates with
severe mental health conditions are routinely treated, those
with more subtle conditions are usually not treated until they
decompensate and the conditions worsen (Anno, 2004).

Prisoners become members of their community when released
(Ha & Robinson, 201). If we do not treat inmate's medical and mental
health conditions while incarcerated, they will bring those
conditions right back to their communities.

$15 b'“' Is the estimated cost of incarcerating inmates with
I |0|1 severe mental health disorders annually (Kinsella, 2004).

Over 50 percent of the incarcerated population suffers from

symptoms of a psychiatric disorder and between 10 percent and

25 percent suffer from a serious mental health problem such as schizophrenia, as compared
to an estimated 10 percent and 5 percent of the general population, respectively wviacmad. 2015

Incarcerated Population with Mental lliness

10-25* 50

General Population with Mental lliness
5-10*

METHODS

The purpose of this literature review was to shed light on the healthcare
process and settings for prison inmates with mental illness, and to generate

“recommendations for the future. A systematic review of the literature was

conducted, including key word searches of several relevant databases, title and
abstract reviews, and full text review of 169 pertinent sources.

The information presented comes from a larger literature review of healthcare in
prisons, where two researchers qualitatively analyzed the records and engaged in
an iterative process of review and identification of themes relevant to provisions
of space. Themes included: operational models of care, costs of care, inmate-
patient demographics, inmate-patient transportation, potential partnerships,
current state processes, criminal justice policy, technology, training, and
inmate-patient outcomes.

PRISMA FLOW DIAGRAM
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* Focus on jails,
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prisons, not
domestic prisons
* Focus on correctional
healthcare policy or
administration, not
care delivery

per inmate per
day to house a
mentally ill inmate
in prison . 000

95*

of inmates will
eventually be

released back into
their communities.

(Fraser Hale, Brewer, & Ferguson, 2008; Trestman,
Ferguson, & Dickert, 2015; Wang et al., 2014).

per patient per day

$60 for community mental
health programs

RESULTS

Two public policies adopted over the last 30 years have been the catalyst for the
increased number of mentally ill persons in the U.S. who are now incarcerated
in prisons (Abramsky, 2003). First, a lack of funding, support and direction for the
community mental health system, after the “deinstitutionalization” of the 1960s
(Abramsky, 2003). Second, the embracing of a punitive anti-crime agenda including
the “war on drugs” (Abramsky, 2003). These policies dramatically. expanded the
prison population, the number of people sentenced for non-violent crimes, and
the sentence length (Abramsky, 2003).

There are three times more mentally ill people in prisons in the'U.S. than
there are in mental health facilities (Abramsky, 2003; Reingle Gonzalez & Connell, 2014).

MENTAL HEALTH & RECIDIVISM

Inmates who were diagnosed with any mental health
disorder were 70% more likely to re-offend, than

an inmate without a mental health diagnosis (Reingle
Gonzalez & Connell, 2014).

50-230"

Among former prisoners, the
recidivism rates of inmates
with a mental health disorder
are 50-230% higher than
inmates without a mental

health disorder
(Reingle Gonzalez & Connell, 2014).

DIFFICULTIES FOR THE
MENTALLY ILL IN PRISONS

The mentally ill are more susceptible to
victimization from other inmates such as, assault,
sexual assault, extortion and exploitation (abramsky,
2003). Mentally ill prisoners will also find it difficult to
consistently comply with prison rules (Abramsky, 2003;
Reingle Gonzalez & Connell, 2014).

19% Although mentally

ill prisoners account
for only 19% of the
prision popultion...

41% They account for

41% of the disciplinary
infractions. (Abramsky, 2003).

DISCHARGE PLANNING
Many times, mentally ill inmates are released
back into the community with as little as a one-
week supply of medications (Abramsky, 2003. This is
frequently not enough medication to hold them over
until an appointment with a community provider can
be scheduled (Abramsky, 2003). Thirty-four percent of
adult correctional facilities do not provide discharge
planning services, and for those that do, the extent

and quality of that service is unknown (Abramsky, 2003).

SEGREGATION

Mentally ill prisoners are typically housed in
segregated units, even though the isolated
confinement can cause psychiatric breakdown
(Abramsky, 2003). The prison system then is not only
acting as a warehouse for the mentally ill, but
they are becoming an “incubator” for worsening
illnesses and psychiatric breakdowns (Abramsky,
2003. An unfortunate cycle exists where mentally
ill inmates are transferred from segregation to
inpatient psychiatric centers, only to be released
back into segregation once they stabilize (Abramsky,
2003). This process puts them back into the same 13x more likely to die than

facility that caused the deterioration to begin with the general population

(Abramsky, 2003). At the time of their study, Abramsky b .
129x more likely to die
of a drug overdose

(2003) noted that courts are now starting to rule
that it is against the Eighth Amendment to house

(Dumont, Brockmann, Dickman, Alexander, & Rich,
2012 Macmadu & Rich, 2015; Rich et al,, 2077).

During the two weeks after
release, inmates are...

mentally ill inmates in segregation.

Because of this paradigm shift in the U.S., many people now get their inpatient
mental health treatment in prisons (Lamb & Weinberger, 2005; Reingle Gonzalez & Connell,
2014). In fact, Los Angeles County Jail, Chicago's Cook County Jail and New York's
Riker's Island now house more people with serious mental illness than in any

of the nation’s psychiatric hospitals (Macmadu & Rich, 2015). The lack of adequate
community mental health resources shows a.direct link to the number of
incarcerated individuals with a mental illness (Abramsky, 2003). Thousands have been
prosecuted for crimes they would have never committed if they had access to
adequate mental healthcare in their communities (Abramsky, 2003).

LACK OF
COMMUNITY SERVICES

Society has been reluctant in recent years to fund
new, or even maintain, existing mental health
treatment services (Lamb & Weinberger, 2005). Because
of this, it is unfortunate that prisons may be the
only remaining institution where quality psychiatric
care can be received (Lamb& Weinberger, 2005). The lack
of adequate community mental health resources
shows a direct link to the number of incarcerated

individuals with a mental illness (Abramsky, 2003).

THE MENTALLY ILL
& LAW ENFORCEMENT

Because people with severe mental illness who

are now living in the community are not getting
adequate treatment, it increases the possibility they
will interact with law enforcement (Lamb & Weinberger,
2005). In such cases, law enforcement may not
recognize they are dealing with someone with a
mental illness (Lamb & Weinberger, 2005, Reingle Gonzalez & Connell,
2014). Once entered into the system as an “offender,”
a mentally ill person will be considered a criminal

by both law enforcement and possibly the courts
(Lamb & Weinberger, 2005). As more interaction with law
enforcement happens, the courts may be influenced
more by their “long criminal history,” than their
mental illness and thus send them to the corrections
environment (Lamb & Weinberger, 2005).

ALTERNATIVES TO PRISON—
DRUG COURTS &
DIVERGENT CENTERS

Mental health courts are designed to decrease
the criminalization of the mentally ill, by hearing
cases of people with mental illness who have been

charged with crimes (Lamb & Weinberger, 2005) These courts

collaborate with mental health practitioners to create

a treatment plan that includes medications, therapies,

housing, and rehabilitation (Lamb & Weinberger, 2005)

Addiction and mental health treatment programs are
more humane, cost effective, and better alternatives
to incarceration for addressing the underlying
problems of these conditions (Rich et al, 201). Though
these programs have proved successful, many
policy-makers have not supported these approaches,
as they did not want to be labeled as "“soft on crime”
(Rich etal,, 2011
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A study in Connecticut noted
that the cost of offenders who
were diverted into drug
treatment programs was
about a third of the cost of

those who were not
(Abramsky, 2003).

Prisons were never intended to be care centers

for the mentally ill; however, that is one of their
primary functions today (Abranisky, 2003) Prisons

have been described as “toxic” environments for
the seriously mentally ill by many mental health
providers (Abramsky, 2003). They are overcrowded

and tense places where all prisoners struggle to
maintain stability, despite the presence of violence,
the lack of privacy, limited family contact, and

few, if any, educational and work opportunities
(Abramsky, 2003). In addition, mentally ill prisoners-are
typically housed in segregated units,-eventhough
the isolated confinement can cause psychiatric
breakdown (Abramsky, 2003). Law enforcement.and legal
and mental health professionals are concerned that
prisons have become the main treatment option for
people with mental illness (Lamb & Weinberger 2005). Even
where good quality care, provided by mental health
professionals, is being provided in prisons, it still
doesn't solve the issue of treating the mentally ill in
an environment designed for punishment and not
treatment (Lamb & Weinberger, 2005).

CONCLUSIONS

The U.S. prison system is at a crossroads. Funding was never provided for
community-based mental health services after the deinstitutionalization of the
1960s. Because of this, thousands have been prosecuted for crimes they wouldn't
have committed if they had access to therapy, medications, and assisted living

in the community (Abramsky, 2003). Law enforcement, the legal system, and mental
health professionals do not want prisons to be the primary provider of mental
healthcare services (Lamb & Weinberger, 2005); however, that is what they have

become today. There has to be a complete paradigm shift, from incarcerating the
mentally ill, to providing services and care in the.community, and therefore de-
criminalizing mentalillness. By filtering funds to community-based mental health
treatment, in lieu of prisons, the U.S. can: lower the population of its prisons, and
provide much needed care to a marginalized population, save on correctional
health care costs, and provide the proper mental health treatment in a setting
designed for healing, in lieu of punishment.
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7] UNIVERSITY OF WATERLOO Place, Peripheral Vision, and Space Perception: A Pilot Study in VR

FACULTY OF ARTS Jatheesh Srikantharajah’, Dr. Colin Ellard’, Robert Condia, AIA2
Department of Psychology

University of Waterloo!, Kansas State University?

_ « Two models of connected, equally-proportioned public squares were designed, with  The environments presented a greater challenge to process
one in a classical style and the other in a modern style in the absence of peripheral vision

Effort by Environment Legibility by Environment

* This study investigated the mechanisms through which the
visual experience of the built environment affects people

* Due to the structure of the visual system, information is
processed differently depending on its location in the visual field

Mean Rating
N

* We aimed to identify whether central and peripheral vision
serve different functions in processing architecture

Effort expended (left) and legibility (right)

_ » Participants viewed a series of snapshots taken at different locations designed to e =
give the impression of movement through the squares

 Central vision comprises the central 10 degrees of the visual
field, while peripheral vision involves everything outside of that

* In the retina, there are many more photoreceptors in the
centre than the periphery of the visual field

 Peripheral vision plays an important role in processing and
reacting to architecture

 For architectural design, information in the visual periphery
may have a substantial impact on observers’ experiences

* In a second study, people possess reliable affective

« In the central and peripheral conditions, a filter was overlaid on top of the impressions of rapidly presented scenes in the periphery

snapshots to limit the viewing area to either the central or peripheral visual field

 Peripheral vision may be important for first impressions

L{;J o L‘.ak —\—(-r‘}-‘ l-r | ‘.VD _
n 8 =
A 9 Be= ' o
é

Depiction of the resolution of an image in the retina, decreasing with distance

from the centre. Image is inverted due to the curvature of the eye. ‘I—Liﬁ : ::::::::::::::::::::: E“"’“" - * Investigate the temporal dynamics of processing

Snmununm ~._;J_3‘7:7 ,“_.:;_; ny ]””““!“I“ﬂn . . . . .
information from the central and peripheral visual fields

« Central vision is specialized for tasks involving processing

: . : .y A general floor plan (left) and cross-sectional drawing (right) of the model. The shaded circles are chrome eggs used as points of interest in  Peripheral vision is specialized for rapid processin , and
mlnute detallsa SUCh as COlOUF and ObJeCt recognltlon the public squares. In each drawing, the classical square is in the left and the modern square is in the right. p . p . . p p g
may be more important when first viewing a scene
 Peripheral vision is responsible for understanding the gist of U | d studies t derstand h ral and
a scene and processing its layout se real-world studies to understand how central an
peripheral vision interact in the experience of architecture
* Recent theory argues that peripheral vision is important for « Across both the modern and classical designs, perception of the public squares
processing the atmosphere of the surrounding environment was more positive when viewed through peripheral vision rather than central vision _

Pleasantness by Environment Interest by Environment . Larson, A. M., & Loschky, L. C. (2009). The contributions of central versus peripheral vision to
scene gist recognition. Journal of Vision, 9(10), 6-6. doi:10.1167/9.10.6

« Rooney, K. K., Condia, R. J., & Loschky, L. C. (2017). Focal and ambient processing of built
environments: Intellectual and atmospheric experiences of architecture. Frontiers in Psychology,
08. doi:10.3389/fpsyg.2017.00326

Condition Condition

N
1

. We aimed to isolate central and peripheral vision to test their
influence on the experience of architecture

Mean Rating
Mean Rating

« Rosenholtz, R. (2016). Capabilities and limitations of peripheral vision. Annual Review of Vision
Science, 2, 437-457 .

"y
1

« Participants were presented with two models of public
squares through a VR headset for 82 seconds each §

Environment Enrenment We would like to thank Richard Marion, Andrew Huss, and Eric Blair for programming the virtual

« Participants were in one of three conditions: central, | . | .
. . . i i i _ environment and constructing the models of the two environments. This work was supported by
perlpheral, or full vision RatlngS of p|easantneSS (|eft) and Interestingness (I’Ight) grants from the Social Sciences and Research Council of Canada and the Driehaus Foundation.



SUPPRESSING THE VISUAL SENSE

What is the problem?

What is spirituality?
Humanity has evolved so much throughout history. What we have that other beings don’t W*““'*”','J’""""*'Ii
have is a spirit. Spirituality is a universal human experience. It is when our mind, body
and spirit come together. Spirituality is connecting to your core and focusing on
the meaning and purpose of your existence. Connecting to our spirituality is

something that all human beings long for, whether we like to acknowledge it or
not.

With a dominance of the visual sense, people are losing connection with themselves. If
one sense is predominantly used, that experience is limited. There is so much to learn
about the world and about one’s self. Design can encourage the use of all of the

applicable senses and encourage a deeper connection to one’s spirituality.
Imagine a space where the

sounds are repetitive and Imagine smelling something
help you focus on you. that reminds you of your
favorite memory.

The problem today is that there aren’t too many spaces that encourage
spirituality because of the distractions of the visual sense. If our eyes

It is important for humans to connect to their spirituality because are constantly wondering, we limit the time that we spend pondering.

. . : Imagine that there is one i - icn ai . . . . . .
when we are one W|th our splrltt not only do we become one with ight Sgource and it helps you ad%;:e%eaggﬁstoof |m?i§|irr:e ;asat;gftthsucrr;sk?naur Being in touch with our spirituality requires thought. It requires
ourselves, but also with the environment and the people around us. see yourself rather than see  [ENEEHEETICRTRYIYY SHAIE agaliizty | experiences that challenge us to learn more and grow - to grow as
We become the peaceful beings that we were created to be. We the space around you. waves of the sea, yet spiritual beings. As humans, we are so powerful, and if we can

pass over the mystery
of themselves without a
thought.
-St. Augustine

seek meaning and purpose over material things and focus our
attention on who we are meant to be rather than who others
want us to be.

use this power with love of self, love of neighbors and love of
environment, we can create a better future.

Imagine walking in refoot. —
EEE agine walking into a space barefoot Appreciation e Lo | TASTE
g The temperature of the floor, the : . HEAR |l || owceew || TEMFSRATURE
| ' texture and the noise can bring you 1S n.Ot.JUSt. thought,. o SMELL M
i closer to your core. appreciation is perception. i SR — L
\\\\\“ Yy, TRRACTIRY

Perception, through our senses,
is important to differentiate from
thought and language. We need to notice

things to appreciate them. We register
consciously only a small percentage of what

we perceive. We learn to filter; we learn
what is important and tend to disregard the
rest. To build appreciation it is critical to
adjust our filters so we perceive more,
what makes us feel good, and not
just what we need to know to
survive.

Senses
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S
D
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How do we connect to our What is the solution?

,® Others
spirituality?
Spaces should invite people to look into the world,
not just with their eyes, but with their whole
body. Spiritual spaces that are designed so that
the userisinspired to feel, hear, smell and taste
will encourage the suppression of vision. When
the architectural experiences are more than just
visual perceptions, the user unites with the space
and the environment, thus leading them deeper
into their spirituality. “Good and thoughtful
design can not only awaken our senses, but
reconnect us to place and to ourselves.” -David
Darling

The way that we connect to our sprituality is
through the experiences that our mind and body
go through. It is important to recognize that our
mind processes the experiences that our body
goes through and feeds it to the rest of ourbody.
Our mind and our body work together to shape The
who we are. way we come
to know ourselves
Because we spend 90% of our time in the built is through the people
environment, our experiences in spaces have a big around us and the environment
impact on our lives. These experiences can aid or we are surrounded by. An
hinder our connection to our spirituality. exchange between oneself and the
environment, oneself and another
and oneself with his/her spirit
is necessary for one to get an
understanding of who they
are. Humans are not
made alone.

Environment

The solution is to provide a setting where people
can have experiences that lead them closer to their
spirituality.

In order for us to understand anything, we have to
understand ourselves - to get a perception of our
sense of self.

How do we experience spaces? The Approach

Be ONE with YOURSELF

By suppressing the visual sense, the other senses are
invited to the experience. By using the other senses, we
are learning more about ourselves. When we learn more

Humans have five main senses in which are used to
understand themselves and the world around them. The

. . . The way spaces feel, the
visual sense has dominated over the other senses, especially e

il s sound and smell of these )
in architecture. If on[y one sense is being used, how much is the ) A Rl places has equal weight to about ourselves, we tend to reflect more and question our
. : : . . . ‘ — R the way things look.
human experiencing? Design should interact with a collaboration S e Bl purpose.

of senses to enhance experiences. When we enter a space that gives
us opportunities to touch different textures, taste different foods,

smell different scents, see different sights and hear different sounds, we
become very engaged and we can find ourselves becoming one with our

surroundings. We start to learn more about ourselves and the things that we
like and dislike.

It has been proven that within 20 seconds of being in nature, our
heart rate decreases and we become more relaxed. If this happens
within 20 seconds, without even fully experiencing a space, imagine

how much more a space can impact us. Not only do our heart rates
change, but also our mood and our health.

Be ONE with OTHERS

There have been recent findings in the neural systems and the complexities of
the brain that highlight the impact of multi-sensory experiences to our behavior,
mood and knowledge of one’s self. In a spiritual space, by providing a multi-sensory
environment, where the senses are introduced in a collaborative and subtle way, the
user can connect to themselves rather than being distracted by their environment. The
environment becomes the teacher, but the answers are all within the self.

Senses create experiences | Experiences shape reality.

F

‘ experience

Spaces are experienced through the senses. Sensual qualities of architecture have been
forgotten. There are different qualities of a space that help individuals perceive a space. Such
qualities are textures, volumes, materials, temperature, scents and sounds. This is what should give
individuals a complete multi sensory experience and help people learn more about themselves, their
environment and other people as well. With the use of other senses, new perspectives arise along with more
absorption and awareness of surroundings.

i SENSES & SPACES TO ENHANCE THE EXPERIENCES OF SPIRITUAL SPACES




Individuals’ Visual Attention to Interior Elements in the Audio-visual
Context of the Lived Experiences

Jain Kwon, PhD, University of Georgia, USA, & Juyeon Kim™, PhD, Soongsil University, Korea *Corresponding author: kjy@ssu.ac kr

ABSTRACT

Sensory experience in built environments 1s highly complex, Each experiment was conducted through the following

and the multimodality of human perception plays a crucial
role in interior occupants’ spatial experiences. This study
explored how visual attention to the interior elements of
commercial settings was affected by auditory stimuli,
involving eye-tracking experiments and semi-structured
interviews. The participants consisted of 13 females and
seven males (ages 19-23). Three photo 1mages of coffee
shops were used as visual stimuli (Figure 1). For data
collection, a SMI-1ViewRed eye tracker (with a sampling
rate of 30 Hz) was integrated into a high resolution 27-inch
1920x1080 pixels widescreen monitor. As auditory stimuli,
two songs 1n different genres were used: soft pop (music 1)
and dance-pop (music 2).

procedures: 1) each photo was displayed on the monitor
while the two songs played consecutively, for 60
seconds/music and with a 10-second break in between
songs; 2) this procedure was repeated three times, paired
with the three 1images displayed in a random order; 3) a 20-
minute, semi-structured interview followed. To determine
fixation count and dwell time, each 60-second associated
with one music was broken down into six 10-second

segments (from T1 to T6); the averages of fixation count
and dwell time with music 1 (M1) and with music 2 (M2)
were compared. To sufficiently explain the details, this
abstract 1llustrates specifically the findings from data
analysis using image 1.
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Figure 2. Procedures of participants’ eye tracking experiments

The averages of fixation count (FC) and those of dwell time
(DT) showed the opposite patterns from each other: e.g.,
FC-M1 lower than FC-M2 in T1, T3, and T6 while DT-M1
higher than DT-M2 in the same T-segments. The averages
of fixation count (FC) per AOI with M2 appeared higher

Fixation Count Average

20 7800
195 7600
4
9 7400
7200
18.5
7000
18
6800
17.5
6600
17
6400
16.5 €200
16 6000

T1 12 T3 T4 T5

~Music 1 (M1) —-—Music 2 (M2)

16 T1 T2 T3

Figure 3. Comparison of the averages of fixation count and dwell time — with M 1

versus M2
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Dwell Time Average

—~Music 1 (M1) —-Music 2 (M2)

than with M; FC, DT, FC per AOI, and visual attention
count showed little differences between M1 and M2,
particularly in T2 (Figure 2 and 3). The fixation frequency
averages by T-segment showed little differences, except in
T6— significantly higher with M2. Fixation duration with

Visual Attention Count
4.5

3.5
2.5

1.5

0.5

T1 12 T3 T4 T5

—~Musicl (M1) -Music2 (M2)

T4 TS T6

the data) in category I — with M1 versus M2

T6

Figure 4. Visual attention count (highest 10% of
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Table 1. Exemplary comparison of the patterns of two individuals’ fixation sequence, with M1 versus
with M2 in the first 10-second segment (T1)

Participant 1 (P1) Participant 2 (P2)

with Music 1 (M1) with Music 2 (M2) with Music 1 (M1) with Music 2 (M2)

T1

T2

T3

T4

TS

T6

M2 were longer in T5-T6 and shorter in T1-T4 (Figure 4). Despite the individual
differences of scanpaths, general patterns were also found: with M1, sparse distributed
fixations; with M2, densely distributed fixations, higher fixation count, and longer dwell
time (Table 1). The participants gave their visual attention to the overall interior elements
while slow and soft music was playing; their visual attention to signs, objects, and retail
clements was noticeable while fast and intense background music was playing. The
findings from the semi-structured interviews provide explanations of the various
influences on and motives for such patterns and specific attentions.

Fixation Frequency Average Fixation Duration Average
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T1 T2 T3 T4 T5 T6

T1 T2 T3 T4 T5 16

—--Music1(M1)-Fixation Frequency Average[count/sec] —Music1 (M1)-Fixation Duration Average [ms]

—Music2 (M2)-Fixation Frequency Average[count/sec] —Music2 (M2)-Fixation Duration Average [ms]

Figure 5. Comparison between M1 and M2: Fixation frequency and fixation duration
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Environmental Factors

(3) Plan Configurations X (4) Color Schemes

Color Scheme 1

Color Scheme 2

Color Scheme 3

Color Scheme 4
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<Objective measurement> Experiment

Spatial Knowledge

| Wayfinding |
| Performance

Sketching Error

<Subjective measurement> Self-report

Color Contribution

Simplicity
Differentiation
Describability
Memorability
Orientation
Systematic layout

Differentiation by Color
Orientation by Color
Systematic Layout by Color
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Navigation Error

A. Objective Performance

1. Spatial Knowledge Acquisition (SE: Sketching Error)

i

Survey knowledge

Configurational knowledge,
integrating routes and guides
high-level decisitions for route
selection and general direction

Route knowledge

Procedurlal knowledge,
connecting distinguish-
able landmarks

Landmark knowledge

Identifying one’s own po-
sition and relevant navi-
gational choice points

360° View Route learning with movie. Select the correct map.
" @
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2. Wayfinding Performance (NE: Navigation Error)

sz — min. Wt

s — x. Time Std. W, = -
N T start max. W, — min.W
Y -—1[ -I-x = Average Speed P
X M { 7 Redundancy Standardize the variables from 0

R s w Hesitations (the best result) to 1(poorest result),
- Backtrackings and Navigation error can be
Cfish Wrong turns an average of these variables.

B. Subjective Perception

Table. Questionnaire items of legibility (from 1: strongly disagree to 7: strongly agree)
* Negative items were scored as 1->7, 2->6, 3->5, 4->4, S->3 6->2, 7->1.

L!;usrmellﬁf.iy ~ The spatial structure and layout was simple and easy. | (©)
lcandescrlbeﬂ\lsspacetoothers easily (+)

1 could not figure out ! space. |G
I could not orient myself w the destlnatlon easlly )

I could easily remember the structure and layout of the space. (=)
| could easily remember the spatial elements and scenes. (+)

~ The spatial layout was systematic and easy to understand. ~ (+)
Colors helped to differentiate repetitive zones. (+)
2 §6nﬁ§9__ - Colors helped to understand the spatial structure and layout. ~ (+)
3. Orientation Colors were helpful for spatial orientation (+)

RESULTS & DISCUSSIONS

1. Environmental Legibility

57 ANOVA

§ 6 » Main Plan Effects

3 S o -> Notjsi'gniﬁc,ant_

g 4 A?é —=p " Main Color Scheme Effects

'.g 3 - -> Significant (p < .05)

2 » Plan X Color Interaction Effect
g ; -> Significant (p < .05)

Colorl  Color2  Color3  Colord

In perceiving environmental legibility, there were significant main color
effect and interaction effect of color schemes and plan configurations
(p < .05). This means color schemes affect legibility and it differs to the
geometries of plan configuraitons.

2. Correlations

Table. Pearson correlations () between objective and subjective measures

Objective

Performance

Subjective
Perception

NOTE * p< 05, ** p< O

There were significant, yet very weak correlations between sketching/
navgigation error and environmental legibility perception (p < .01). How-
ever, the perceived color contribution was significantly correlated with
navigational error only.

Color schemes contributed both to objective performance and subjective
perception, and these two measures significantly correlated each other
except acquiring multidimensional spatial knowledges. These results in-
dicate very weak correlations of objective performance and subjective
perception.
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Inside the different places in the city, every human experience involves
the “system of seeking”, from which spring several background feelings
of anticipation (1,2).

Background feelings

04/
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There is an intertwining among the Phenomenological Essence of the
human experiences PE in interior spaces, the Sensori-Motor Programs
SMP and the Background Feelings BF (9,10,13).

/ SCHOOL
PE /s to grow - SMP jump
Background Feeling of /ightness,

/ HOUSE
PE /s to restore - SMP lie down
Background Feeling of relaxing,

\S\MP dive

/ TOWN HALL
PE is to belong - SMP hug
Background Feeling of warmth,

STATION

/ HOSPITAL
PE /s to regenerate - SMP stand up
Background Feeling of surging,

/ OFFICE
PE /s to create - SMP dance
Background Feeling of excitement.

An architectural setting (of a particular topology, geometry, proxemics, lighting, or rhythm) can activate analogous signals belonging to a specific sensorimotor
program, involving proprioceptive, vestibular, and visual dimensions (12,15). Negrar School.
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Within the experience of a particular place, this bodily perception enacts
(through the process of embodied simulation) the gesture associated
with the anticipated feeling. This coupling - the “nesting mechanisms”
regulated by more ancient parts of the brain - focusing the attention
enhances cognitive processes, and produces wellbeing (10,12,14,15).
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This recognition of bodily gestures is transformed into an attunement of
iInput signals from the environment with output elements of memories
related to the anticipated feeling (12,15).

Architectural settings

Awaited emotions

Director with Sarah Robinson and Alessandro Gattara of the new
architecture magazine 'Intertwining' for Mimesis International. Author with Vittorio
Gallese of "Tuned Architecture'for 2016 Overview Publisher Padovaand of 'The
architecture of differences' for TArch Edizioni 2013 Padua.

He has written and edited collections of essays, coordinated the editorial board
of Anfione and Zeto and organized seminars and conferences. He has carried out
public and private construction projects and participated in International
Competitions.

03/

Alongthe evolution, each body gesture created cortical maps featured by
their particular relationships with space, by their development phases in
the time, and by the flow and direction of the light perceived.(3,4,5,6,7,11).

ENERGY
RELEASE

RELAX

Organisms are driven by evolution to seek quicker and more efficient
ways to attain homeostasis. The awaited emotion or background feeling
acts as afilter and catalyst. It encourages the recognition and selection
of architectural environments able to embed emotional, sensorimotor,
and visual components proper to the bodily gestures related to the

awaited emotion (12,14,15).
e

Architectural settings

Background feelings
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INTRODUCTION

The increasing process of aestheticization of reality in the present society, from production
to politics, has fueled the interest in the atmospheric dimension, as a catalyst for aesthetic
experience. We are living a real ‘atmospheric turn’

The atmospheric experience springs, immediately and synthetically, from an emotional res-
onance with the environment — built or natural — by which the human action is surrounded.
Atmosphere is «not simply a space but a combination of space and activity — something pro-
duced by the people within the space».2 The point of view is subjective. It is not a subjective
matter of opinions, but a sensual subjectivity intrinsically attached to the sense of time and
place. This survey drifts to a subpersonal level of explanation, set up on biological elements,
observable with a neuroscientific approach. Human beings are dynamically influenced by
their growing social and cultural context, but come into the world genetically determined. «The
brain, the body, and the environment are in effect codetermining of each other and therefore
coevolving».?

THE EXPERIMENT

Background and Aims

Through its inherent spatial presence, the architectural action instills an emotional potential in
the physical environment, shaping the ground for the architectural atmospheric perception .
The term ‘atmosphere’ defines a state of resonance and identification (sensorimotor, emotive
and cognitive) between an individual and his surrounding built space. Human subjects can
feel empathy for inanimate rooms when they interiorly establish an embodied simulation = of
some architectural features as form, proportions, rhythm, materials, light and shade, temper-
ature, sounds (that is the so-called ‘generators of atmosphere’®7).

Performing an experimental test, we propose to verify the existence of an empathic reactivity
in subjects put into contact with architectural settings, loaded by variable arrangements of at-
mospheric tension. The aim is to determine which architectural features ignite the atmospher-
ic perception, based on emotional sensitivity, and if this supposed empathic performance
is shared among subjects and gradable as model in architectural theory — according to the
scientific principle of objectivity and replicability.

Materials and Methods

The test was based on observation of reproductions of architectural settings designed about
their atmospheric skills. These settings, modelled in VR, were showed to engaged subjects,
who had to draft a self-assessment questionnaire, aimed at analyze the multicomponential
nature (emotive and cognitive) of the architectural atmospheric perception. The sample was
founded on 205 individuals, of mixed sex, aged 20-35 and collected from the same socio-
cultural milieu. Their dispositional empathy was preliminarily examined by a brief form of the
Interpersonal Reactivity Index (B-IRI).2 Every experimental session employed a series of 21
digital settings, composed by a standard element (baseline) and 20 variations on the theme.
The case study was the spatial unit of corridorZ, inflected with 5 categories of design param-
eters: each one was composed of 4 subcategories (see images below). In the questionnaire

Standard element

baseline

Typical corridor

in private

residential buildings
Width: 1,20 m;
height: 2,70 m.

With smooth finished

concrete walls,
floor and ceiling.

Variation of horizontal
surface treatment

category

Case no. 3.1
Colored flooring (blue).

Valter Scelsi Anna Fassio
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the first questions rated the subjective measure of the atmospheric emotive component, using
a self-report visual analogue scale (VAS), based on arousal and hedonic valence. Following
questions explored the cognitive dimension: we asked the participants to describe with an ad-
jective the emotional experience lived, extracting a tag from a prearranged set of ‘atmospheric
features’ (emotive qualities) ' and ‘objective features’ (physical and geometrical properties).

Results
Architectural conditions
baseline | category 1 | category 2 | category 3 | category 4 | category 5
arousal 4,37 +1,73 | 5,96 =1,29 | 6,53 #1,23 | 5,83 +1,17 | 6,32 =1,15 | 7,07 +1,05
valence 4,70 +1,44 | 4,57 +1,06 | 4,90 +1,23 | 5,69 +1,11 | 5,28 +1,28 | 6,74 =1,11

Table 1: Mean subjective evaluation + standard deviation (arousal and valence) of stimuli in the different categories

Regarding arousal, statistical analysis showed that the ‘condition’factor is significant (F(5,1020)
= 168,770 / p: 0,0001). Post-hoc analysis showed that all the categories are significantly dif-
ferent from each others (p always < 0,004), except for cat. 2 which is not different from cat. 4
(p = 0,07). Precisely: baseline received the lower scoring, followed by cat. 3, cat. 1, cat. 4 and
cat. 2. Finally, cat. 5 received the highest scoring (Figure 1). Furthermore, statistical analysis
showed also that the significance of ‘condition’ factor is influenced by gender (F(5,1010) =
2,715/ p: 0,019), but not by age (F(5,1010) = 1,605 / p: 0,15). In particular, post-hoc analysis
showed that gender influenced significantly only cat. 4 (p: 0,045), with females who gave a
higher scoring (6,45 +1,20) than males (6,13 +1,05), as showed in Figure 2.

Also for valence, statistical analysis showed that the ‘condition’ factor is significant (F(5,1020) =
133,586 / p: 0,0001). Post-hoc analysis showed that also for valence all the categories are sig-
nificantly different from each others (p always < 0,02), except for cat. 2 which does not differ from
baseline (p = 0,23). In details: cat. 1 received the lower scoring, followed by baseline, cat. 2, cat. 4
and cat. 3. Finally, cat. 5 received the highest scoring (Figure 3). Regarding the effect of age and
gender, also for valence the significance of ‘condition’ factor is influenced by gender (F(5,1010) =
5,642/ p:0,0001), but not by age (F(5,1010) = 0,559 / p: 0,73). Notably, post-hoc analysis showed
that gender influenced significantly baseline (p: 0,019), cat. 1 (p: 0,013) and cat. 4 (p: 0,043). In
baseline condition males gave a higher scoring (5,00 £1,50) than females (4,50 +1,37); also in
cat. 1 males gave a higher scoring (4,80 £0,99) than females (4,41 +1,08); on the contrary, in cat.
4 females gave a higher scoring (5,48 +1,30) than males (5,00 £1,22). See Figure 4.

At the level of cognitive analysis, when all the subcategories were compared with baseline, evalu-
ated ‘not atmospheric’ by 64% of the sample, it emerged that the number of atmospheric adjectives
attributed to cat. 1 and to cat. 5 was not different from baseline (p always > 0,05). Regarding cat. 2,
two subcategories resulted less ‘atmospheric’ than baseline. On the contrary, all the cat. 3 and cat.
4 subcategories were evaluated significantly more ‘atmospheric’ than baseline (p always < 0,0001).

Finally, it was observed that there is a statistically significant correlation between the B-IRI values
and those of arousal (cat. 1, cat. 2, cat. 3 and cat. 4) and valence (cat. 3 and cat. 4). They were al-
ways direct correlations (as B-IRI scoring increases, the arousal or valence one also increases).

Variation
of plan layout

category

Case no. 1.2

‘L layout
with right-turn.

Variation of vertical
surface treatment

category

Case no. 4.1
Colored walls (blue).
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Figure 4:Valence mean scores
adding gender as covariate.
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Variation of section

category

Case no.2.4

Trapezoidal section
with sloped walls.

Variation of light
and shade layout

category

Case no. 5.1

Zenithal
and scattered lighting.

Giovanna Lagravinese

Ph.D.
Post-doc fellow

Department of Experimental Medicine (DIMES)
School of Medicine
University of Genoa, Italy

— giovannalagravinese @yahoo.it

CONCLUSIONS

The significance of the experiment per-
formed lies not in the single and partial re-
sults obtained, but in the overall process. It
suggests the real opportunity to study the
atmospheric perception (as an expression of
architectural experience tout court) by a neu-
robiological investigation. The experimental
method tested has proved to be scientifically
valid and applicable in architectural research
as model to detect emotional and perceptual
mechanisms. The cognitive analysis should
be reviewed. We contemplate validating the
results here collected with neurophysiology
and/or functional neuroimaging techniques.
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Ambiance in Spiritual Spaces

Examination of themes of light and nature in student design proposals
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This research is concerned with ambiance in spiritual spaces.
For the purpose of this abstract, ambiance is described as spatial
and sensory qualities that shape a phenomenological experience. In
the broadest of terms, spiritual spaces embody the metaphysical to
deliver a higher order experience. Such experiences vary widely,
ranging from a sense of connection, to a quiet moment of
contemplation, to enlightenment. From a neurological perspective,
the goal could be described as reseting one’s mental and/or
emotional state.

The method for exploring ambiance in spiritual spaces is to
analyze conceptual design proposals produced for a 2018 IDEC
Interior Design Student Competition titled Fundamental
Atmospheres: Designing for Spatial and Spiritual Experiences.* The
brief was purposefully broad, asking student designers to provide
for the empowerment of users to grow intellectually, spiritually,
mentally, or metaphysically. The program could be a religious
practice (traditional or emerging), a secular space of reflection or
mindfulness, and/or places for commemoration. The students were
to define the specific use and to develop an atmospheric
intervention. Furthermore, they were encourage to engage
experiential and primary research methods and to use light as a
material of design.

The top 25 projects (out of 155) were examined to uncover the
presence and potency of two architectural themes that link
ambiance to known neurological outcomes: light and nature. The
human relationship to light is partially biological: humans are drawn
to light and fear the dark. Moreover, daylight is critical in regulating
our circadian system and therefore our well-being, performance, and
mood (Edwards & Torcellini, 2002). More significant to spiritual

ht

Many spaces are designed to collect and
distribute natural light; ideas include filling
interiors with light and inviting human use.
Design investigations range from massing models
to diagrams to digital solar studies. Design
precedents include buildings such as the
Pantheon.
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