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~+Outline of today's lecture

Part 1: NHI are the Environment-Behavior Studies?

Part 2: Characteristics of Environment Perception
Part 3: Concept-of ambient vision and its research application - -




Part 1:

What are the Environment-Behavior Studies 2 = =
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———— A discipline aimed at understanc
the relationship between the environment and humbehavior
In order to design and manage a good built environment




Purpose of design of bullt environment (city / architecture)
K  Building an environment that fits the basic needs of users

Three principles of architecture shown I n Vit
4 )
Utilitas| Functional fithess » Convenience, ease of use
(commodlty\ )
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Purpose of design of bullt environment (city / architecture)

Environment-Behavior Studies
(EBS)

ﬁerceptual, cognitive aspecb

Emotional aspects
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Venustas Psychological/ »

(delight Behavioral fithess
\_ / \ /

Social, cultural aspects




Purpose of design of bullt environment (city / architecture)

Environment-Behavior Studies
(EBS)

ﬂerceptual, cognitive aspecb

Providing information to guide
appropriate behavior in a given
situation

Emotional aspects
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Social, cultural aspects




Way-finding Iissues

A largescale underground station where it is easy to get lost
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Shibuya Station, Tokyo

(Fivestory underground station)



Evacuation behavior in an emergency

This study* experimentally examines how the wording of warni
announcements andhstructions combines with nearby spatial
features and signs to influence evacuation behavior at subwa
stations.
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Setring 2: At the end of a platform. near both downward (B) and vpward (C) stairs

From this platform of a underground station has no stairs
upward. Passengers have to go down once to get to the
above ground.

K Design that goes against the inherent
(A) (B) ©) psychological tendency of human behavior

* Effect of Wording of Fire Warning Announcements on Evacuation Behavior in Subway Stations <Proceedings of the EDRAME® Wb weeresit and Orientation in Built Environments, pp-G8® May. 2008.>




Subway station designed in harmony
with human behavior
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Canary Wharf Station, LenddResigned by Norman Foster, 1999 / inatomirai Station, Yokohama Subway, 20!



You-Are-Here map
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OldYouAre-Here map at the entrance of the Tokyo A new campus map that correspond to the actual location.
Institute of Technology Campus Before




Purpose of design of bullt environment (city / architecture)

Environment-Behavior Studies
(EBS)

< )

Emotional aspects

Creates atmosphere, beauty,
and place attachment

4 )
Venustas Psychological/ »

(delight Behavioral fithess
\_ / k /

Social, cultural aspects




Place Attachment

The psychological bond between a person and the environment
in which the person lives is callepléce attachment.

A The nostalgia for the hometown where one was born and
raised is a typical example.

environment, deepen one's awareness, protect it, and
improve it.

A Lack of place attachment in newly developed cities.

A The inhabitants become indifferent to the environment,
neglect to maintain it, and have poor relationships with their
neighbors.




|mp0rtance of place attachment (why is it necessary?)

<Normal >
K Beautiful and safe community

The degree of maintenance of the environment
around the dwelling unit and natural surveillance
over the residents, which are important points of
crime prevention, are promoted by the place
attachment.

<Emergency>
K Disaster-resistant community

For example, immediately after a major disaster occurs,
public institutions such as fire departments and police will
not function, and we will have no choice but to protect the
town ourselves. In such case, the collaboration of those
who have place attachment to where they live is
indispensable.




Attachment to lost places

The Pennsylvania Station in New York, was originally a building with colonnades like a Greek temple.
However, the station building was demolished by selling air rights and became a mundane skyscraper.

Pennsylvania Station

The famous guote aboutNew Penn Station
by Architectural Historian Vincent Scully

One entered the city like a godne scuttles
In now like a rat.




Recent global issues and place attachment

Theplace attachmentof people, who
displaced caused by conflicts makes them
feel great suffering as well as provides a
source of action.

The COVHI® pandemic reaffirmed the
Importance ofplace attachment

Journal of Environmental Psychology

. "‘E-it; A Volume 72, December 2020, 101516
ELSEVIER

Distant from others, but close to home: The
relationship between home attachment and
mental health during COVID-19

Benjamin R. Meagher ® P & &, Alyssa D. Cheadle ®

Abstract

The COVID -19 pandemic has had significant consequencesfor

Americans' daily lives. Many people are spending more time in their

homes due to work from home arrangements, stay at home orders, and
closures of businessesand public gathering spaces In this study, we
explored how one's attachment to their home may help to buffer their

mental health during this stressful time. Data were collected from a three-

wave, longitudinal sampling (n=289) surveyed at baseline, two, and four

weeks after. We found a clear relationship between an individual's

attachment to home and positive mental health. Across all three waves,
home attachment was negatively associatedwith symptoms of depression,
anxiety, and stress. Furthermore, participants' home attachment at

baseline was predictive of subsequent mental health two weeks after,

which suggeststhat one's relationship to their home was particularly

important during the initial onset of the national responseto the outbreak.

Predictors of home attachment included conscientiousness,agreeableness,
and restorative ambience. Over the course of the study, kinship ambience
alsoemerged asa predictor of home attachment. In the midst of increased
mental health concernsand limited resourcesdue to COVID -19, the home

may buffer some individuals from depressive and anxiety-related

symptoms by functioning asa source of refuge, security, and stability .



Purpose of design of bullt environment (city / architecture)

Environment-Behavior Studies
(EBS)
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Social interaction and spatial layout

Humphrey Osmond: Function as the Basis of Psychiatric Ward Design , 1957

Canadian psychiatrist Osmond finds that person-to-person interaction is facilitated
or suppressed by chair layout.

A Arrangements that encourage A Arrangements that suppress interaction
interaction are calledsociopetal. are called Sociofugal'.

Design to promotenteraction sociopetal



Concepts of human-space ecology

Classification of mterpersonal dlstance

Proxemics
The study of spatial distances between individua

in different cultures and situations.
Edward T. Hall :The Hidden Dimension, 1966

Personal Space
An area with invisible boundaries surrounding a

persorQ body into which intruders may not come
Robert Sommer: Personal Space : The behavioral basis of design,1969.
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Temporary housing project considering social interaction

A The conventional parallel rows with norfhcing
entrances make people less likely to encounter.

A After the 1995 Hanshi\waji earthquake, more than 260

elderly people were found dead alone in temporary
housing.

A These solitary deaths were attributed to the typical
temporary-housing design, and could have been
prevented through improvements in temporahpousing.

Tempory housing with conventional north entrance

A Architectural research group of University of Tokyo

proposed facdo-face entrance to be able to feel a sense
of community.

A As the result, the wood deck was used as common space
to activate community building by inhabitants*.

\ *Dr. Kazuhiko Nishide & Mr. RyosukeTomiyasu The effects of communigare

; : housing design on inhabitantsommunity building: Examination of temporary
Temporary housing at the entrance facing each

housing project in lwate prefecture after the 2011 East Japan earthgdka44,
other to encourage interaction among residents 2013



Misfit of reconstruction housing with
foreign aid to the traditional lifestyle

Disaster reconstruction housing built with overseas assistance
after the 2006 Central Java Earthquake in Indonesia.

Traditional Javanese dwelling with porch ,
which provided a place for daily interaction
with neighboring residents




Reconstruction housing with traditional spatial
characteristics by a local architect

Disaster reconstruction housing designed by a
local architect has become established as a
house that suits the lives of residents and the
surrounding environment in just a few yeatrs.

2006FFH185)128128  X&&B TR

Changes in reconstruction housing
over time
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Why should we study EBS?

To minimize loss due to failure in building practices:

A Failure due to ignorance and hypothetical error about the behavior of
users of architectural space

Examplefailure of he Pruittlgoehousing complex in St. Louis



Failure of he Pruittlgoe housing complex

The architect's vision of how the 3rd floor
communal corridor in Pruitt-lgoe would be used

Built in 1955 (11 stories, 2,764 units)
1972 Bombing dismantling

http://www.defensiblespace.com/book/illustrations.htm

The 3rd floor communal corridor as it actually
turned out, and the vandalism that ensued.
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Rapoportnoted, & h y6fShe hallmarksof man-environmentresearchis
the realization that designersand users are very different in their
reactionsto environmentstheir preferencesandsoon, partly because

their schematavaryg

Amos Rapoport: The meaning of the built environment, 1982

Meaning of i s ¢ h e(eylology):

1. Mental structure of preconceived ideas

2. Framework representing some aspect of the world

3. System of organizing and perceiving new information




1. Mental structure of preconceived ideas

K a framework for extracting information from the environment that the perceiver has in advance.

Schema of the driver's license examination site
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2. Framework representing some aspect of the world
K The cognitive map, or image map, of a city

Boston map and its cognitive map

Description and analysis of the image of the city shared by the residents
Five elements that make up the image of Boston

Path, edge, node, district, land mark

Kevin LynchThe Image of the City, 1960



3. System of organizing and perceiving new information.

The schema of the third meaning was used by Psycholdgist Neiser
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Cognition by perceptual cycle

The process of perceptual cycle

The observer hypothesizes that "that is probably XXX" based on the
Modification of schema Pick up information

cognitive framework (i.eSchema) EXDIEE RO
¢2 O2ZYFTANY GKAAZ KSkaKS gAftf al ,/\ Ade

Such exploratory activities as approaching or touching the target
¢ 2LIMGO1 dzLJ AYF2NXN I GA2Y £ D

If the hypothesis is wrong by collating with the information obtained
from the target.

7 =

Exploration

SEED
yslc=]vs
Direct the activity

The observer performs "maodification of schema".
Then, "direct the activity" again using the modified schema
by repeating such a cycle, it leads to correct recognition. Nei s spercedtisl cycle model

28



Why should we study E-B S?

Minimize loss due to failure in building practice:

A Failure due to ignorance and hypothetical error about the behavior of users
of architectural space

Examplefailure of he Pruittlgoehousing complex in St. Louis, USA.
The gap between the environmental designer (architect) and the user
K Need foruser research



Why should we study E-B S?

To minimize loss due to failure in building practice:

A Failure due to ignorance and hypothetical error about the behavior of
users of architectural space

ExampleFailure of he Pruittlgoehousing complex in St. Louis, USA.
The gap between the environmental designer (architect) and the user
K Need foruser research

A Failure due to incomprehension of human behavior in a huge, dense.
and complex built environment

ExamplelLost in underground spagee case of Shibuya station shown earlier)

K Need to understan@nvironmental perceptiof will be discussed next
part






Environment-behavior studies In the design process

Architectural Sociologist John Zeisel describes the general process of
environmental design as a spiral evolution, as shown in the figure.

The design is refined and gradually

converges as the following activities are

repeated.

A Create an initial image based on
various requirements and conditions.

Decision
to build

A Present it as a concrete form. Conceptual

A Testit Saifts Present
- : Initial image

A If there are any inconveniences, formation

change concept and fenage.

This cycle continues until a proposal is
accepted that construction can be Present

undertaken.
Test

Based on Zeisel,J.:Inquiry by Design : Tools for Environment-
Behavior Research,Cambridge University Press, 1981




Decision
to build

Conceptual
shifts

Present

Initial image
formation

(a) Providing information to evokeTan Image

[Research findin%s Present

(b) Providing information for elvaluation
l—} Test

Based on Zeisel,J.:Inquiry by Design : Tools for Environment-
Behavior Research,Cambridge University Press, 1981




Environment
A Systematize the

Architectural

Other project

oehavior studies in the whole construction process®

information obtained by

POE as a universal theo

Environment
Behawor Studies

research
A Perform PORNd reflect the result

or model
\

r

directly in the programming of the
next project.

- -->'
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Programming ,’ Programming
/
Postoccupancy \ N AN
evaluation (POE)
Prelimir_lary design i Preliminary design
altemat've\s “ Next project \
Current oroiect Prediction and evaluation \\ Impact assessment
0 g proj | of impacts; selection of \ 7
se an : \
adaptation best alternatives S o y
\ / B
Design development
Construction

N

Working drawings,

/

S

*G.T. Moore: EnvironmerBehavior Studies, in J.C. Snyde

specification, contract

et.al eds, Introduction to Architecture, p52, NBraw-Hill,

1979 (Based on the work ofZlese] 1975)



Summary of part 1

T __Whatare-the environment -behavior studies (E -BS)?
The role of E-BS in environmental design
How can E-B S be put to practical use?



Part 2:

Characteristics of Environment Perception




Why do environment designers need to learn
about environmental perception?

Architectural / Urban Design
K Designing an experience in the environment

l

{Experience in an environment J

K Depends on what information you receive from that environment
|

The mechanism receiving information from the environment
K Environment Perception




Characteristics of Environment Perception
as contrasted with Object Perception

Psychologist William Ittelson noted that the results of laboratory studies
on the perception of "objects" could not be applied to the perception of
"environment".

Three major characteristics of environmental perception pointed out by Ittelson

(1) The environmental information is obtained througlhsenses

(2) The environment itself ham boundaryin space or time.

(3) The environmental information lies not only in central but also In
peripheral areaof the sight.

s |ttelson, W.: Environment perception, in W. Ittelson et al (eds.) An Introduction to Environmental Psychology, pp. 102-109, 1977x


all senses.ppt
no boundary.ppt
環境情報の並行処理モデル.pptx

Characteristics of Environ

ment Perception as contrasted with Object Perception

(1) The environmental information is obtained through all senses.
A Characteristics and roles of the five senses in environmental perception

Highly developed
in humans 4

Evolutionary process

Vision Strong
Hearing Directivity of attention I
Weak

Olfaction Perceptible at a distance

. Perceptible by contact
Tactile

Taste

Primitive sense


all senses.ppt

A Characteristics and roles of the five senses in environmental perception

Highly developed
in humans o S
Vision trong
Hearing Directivity of aftention I Cocktail party effect
0 (selective listening to speech)
O . Weak
§ Olfaction Perceptible at a distance
c ._____
)
] : Perceptible by contact
< || Tactile P d
<
= || Taste
i

Primitive sense




A Characteristics and roles of the five senses in environmental perception

~ Intellectual understanding of perceived objects
7 Highly developed

Olfaction Perceptible at a distance

. Perceptible by contact
Tactile

Taste

Primitive sense o
Subjective

Strong

Directivity of attention I

Weak

| The five senses with different roles

work together to smoothly receive
iInformation from the environment.



Characteristics of Environment Perception as contrasted with Object Perception

(1) The environmental information is obtained through all senses.
A Environmental design considering multi-sensory perception

Vision Landscape

Canadian composer and acoustic researdheMurray Schafeshowed the ideology of
"Reflection on vision centered modern Western civilization and an attempt to restore
auditory culture."”

Hearing Soundscape (R. M. Schafer)

As with soundscape, phenomenological geographBr Porteousimed to restore
the rich nonvisual experience that is being lost from the urban environment.

Olfaction Smellscape (3.D. Porteous*?)

*1 Schafer R. M.(1977). The Tuning of the World. New York: A. A. Knopf.
*2 Porteous, J. D. (1985). Smellscape. Prog. Phys. Geogr. 9, 3561 378.


all senses.ppt

Soundscape

TheTuningof the World, by Schaferjs a pioneeringexploration
of the sonicenvironment an attempt to discoverwhat it was
like in the past, to analyzeand criticizewhat it is today, and to
imaginewhat mayhappento it in the future.

Examinindnistory,geographyanthropology,andsociologyfrom
a sonic point of view, the book makes an important
contribution to acoustic ecology, which is the study of the
relationshipbetweenmanandthe soundsof hisenvironment

R. Murray Schafer. The Tuning of the World.
New York: A. A. Knopf, 1977



Card boaxd factory
Soundscape survey and design ’\‘

The soundscape survey examines the spatial and temporal
distribution of sounds, and evaluates the totality of various
sound environments that exist in the region, such natural YY)
sounds as wind and water, including artificial sounds. ) ! *’
Soundscape survey is ultimately an attempt to connect to
soundscape design.

Metal factory

1| Ventilation fan in a
' beer factory
. R\‘? shopping'center

\oA ,
\sound of the river

Spatial distribution of sound
Each factory in a Swedish village plays a sound with a different pitch

Temporal distribution of sound

The annual cycle of the natural soundscape of the West Coast of
Villad'Estegarden (Tivoli, Italy), known @s¢ K S {2YAT SNRdza DI NRS y gBritish Columbia. Shows the relative amount of various sounds
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Smellscape

ShinbashiTokyo



Characteristics of olfactory sense:f rom Engenés fiThe Perce

*T. Engen:The Perception of OdorsAcademic Press, 1982

A Smell likes and dislikedDepend on experiencee= Pleasant / unpleasant depending on familiarity
(cultural differences, differences in development process)

A Smell adaptation Sensitivity declines over time= Function to call attention / alarm to change of state

A Smell memory Easy to retain for a long time <= Retaining the experience of harmful foods

%
100

600-color identification experiment

Shepard(1967)

Visual memory drops sharply
50 /

oA
(=

Ei&(1R) Smell memory is retained for a long time

a Q
E IS 80 48 kinds of odor recognition experiment
% g Engen & Ross (1973)
S © 70
adn 5 7 =1 (8)
s ’ 8
@ 5 o}
% OL L L 1 A L A L A 1 A i J
0 | | 01 2 3 4 _ 12 A
5 10 15 Time(month)
Adaptation time (minutes) Relationship between recognition rate and

Decrease in sensitivity over time h0|d|ng time in Sight and smell 51



Application of Smellscape Concept

<Application example 1>

The Viking Museum (York, England) is trying to
recreate the scent of the Norsgominated land
(fish, leather, earth) in the 10th century.
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hitps://iwww jorvikvikingcentre.co.uk
@ JORVIK Viking Centre - a must see attraction in York

Discover The Original Viking Encounter at JORVIK Viking Centre. Explore the sights. sounds
and smells of Viking-Age York!

<Application example 2>

In 2001, the Ministry of the Environment of Japan selected
bvnn SEOStfSyid 2R2NJ LX | OS4&:¢«
of the region to conserve and create good scents as well
as the nature and culture that is the source of them.
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https://www.env.go.jp/air/kaori/index.htm



Smellscapes selected in the Kanto Koshin region (near Tokyo)

Grape field and wine

Smell of rice cracker soy sauce
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Kinesthetic experience
A study on the memory of places by the kinesthetic experience

A When memorizing a place, it may depend not only on visual information, but also on kinesthetic
memory, that is, a sequence of movements to reach the place.

A The gridlike streets seem easy to understand from their simple structure, but the similar
spaces are repeated, so it is possible to mistake the location.

A On the other hand, in the streets created according to the natural terrain, the change in the
kinesthetic sense that are experienced by following the path may guide to the destination.

,A\ -—. a g - -

Flat and monotonous grid road




An experimental study:

Kinesthetic sequential memory as a factor of place identification*

Three experimental routes

This study examind how the

kinesthetic experience of walking
route affects the memory of placegg
along the route.

Each of the 31 participants was
asked to walk on three routes wit
different road configurations
shown on the right, and to
remember the six places on each
route.

After this experience, the
participants were asked to identi
the places bywo types of
memory recall experiments.

*Ohno, R.NakayasuM., Soeda M.: Kinesthetic
sequential memory as a factor of place

identification, J. ArchitPlann Eng., AlJ, No. 569, 2 : = - | .
173178, Oct., 2002. Route I: Norgrid and sloped Route II: Gridike and flat Route III: Norgrid and flat




Two types of memory recall experiments

1) RP experlment CG animation used in CGA experiment
Participants were presented 12 photographs
including the 6 points instructed to
memorize and 6 points other than that in a
random order.

2) CGA experiment

Participants were presented with a CG
animation in which only the road surface
shape of the experimental route was drawn
on the computer screen.




Results of CGA experiment

Vertical axis: the number of participants Correct answer sections
who answered in each section

Route I:
Non-grid and sloped

In Route | (norgrid and sloped), the
participants' answers were concentrate:
in and near the correct answer section.

- . 2| Route I
In Route Il (grid and flat), the participar || Gridike and flat Horizontal axis: the route is
answers were dispersed. é divided into sections of 10 m

222222222222222222
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From this result, it was found that the — B o :
y i 2 5 4 5 6 7 5 o liolis sz 15 1015 solirlio 19 20 22 22 20 20 25|26 v 20 29 30 5u 52 o0 s |35 35 37 a8 s0 o us 42 43 40 25 35 27 45 49 50 52 =2
Route3
A .
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experience of moving along a certain Norkgrid and flat
path reproduced by CG animation.

8 9‘10‘11121314 15 16 17 18 ‘ ‘ ‘ | 48 49 50 51 ‘ ‘ 5666765697071‘72'73“75
Dlstance from the start d|V|ded mto sectlons of 10 m




Type classification by memory clues
Each point instructed to memorize was classified according to the number of correct answers in the RP
experiment and CGA experiments

1) Visual element + kinesthetic memory typdéit the point where both visual and kinesthetic clues were
present, the correct answer rate was high in the two experiments.

2) Kinesthetic memory typeAt the point where kinesthetic clues exist, the correct answer rate was high in the
CGA experiment.

3) Visual element memory typeAt the point where visual clues exist, the correct answer rate was high in the

RP experiment.
%

1) Visual element +

71 kinesthetic memory type
= 1@ Y typ

30

Nongrid and sloped route
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Flat route Number of correct answers in CGA experiment



Ease of recalling memory by type of clue

Percentage of correct answers:
"visual element + kinesthetic
memory type" has the highest,
followed by "kinesthetic memory
type" and "visual element memory

type".

Number of correct answers

The decline in the number of
recalls after one week is greater
in the "visual element memory
type" than in the "kinesthetic
memory type".

—o0n the da

1 week later

This indicates that memories of
Route/place places with kinesthetic
experience are more easily

1) Visual element + 2) Kinesthetic 3) Visual element recalled and r(_etaine(_j longer
kinesthetic memory type ~ memory type memory type than places without it.

The results of the recall experiment on the day and
one week after the memory experiment



an episode about

Memory of the environment by the
sense of movement of the body

The dispersed settlements in the Tonami Plain, Toyama
Prefecture, Japan have undergone enormous changes
dzy RSNJ 6§ KS yIFYS 2F bl INAKOdzZ O

The spatial composition that once followed the natural
water system and the hierarchy of roads has been
replaced by a mechanical, monotonous grid.

After this modification, | heard that an old woman may
have difficulty returning to her home, where she lived
for many years.

This is probably because the potential environmental
information that has been embodied by decades of
living here and has unconsciously led her to her
destination has ceased to work.

1L 411 L] (ke

*Kuronqg H., Kikuchi, S.,: The Spatial Composition of a Dispersed Village from Relationship ;\ﬁ/\,..__ : i ]

between the Village and the configuration of Buildings in the Premises: A special analysis of
dwelling system in Tonami plain Partl2 ArchitPlann Eng., AlJ, No. 507, 1335, May, 1998.

After - Before
The dispersed settlements in the Tonami Plain*




Three major characteristics of environmental perception pointed out by Ittelson

(1) The environmental information is obtained througlhsenses

A Characteristics and roles of the five senses
A Soundscape

A Smellscape

A Kinesthetic memory

(2) The environment itself has no boundary In space or time.

(3) The environmental information lies not only in central but also in
peripheral areaf the sight.
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No boundary in space

and time

Daily travel experience
(commuting) in the city




Multi-sensory sequential experience along with human movement*

THERMAL SPACE

SONIC SPACES VISUAL SPACE

*Thiel, P. People, Paths, and Purposes: Notations for a participaowrotecture University of Washington Press, 1979
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Notation for understanding and designing

the spatial experience in motion
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Space-Establishing Elements

Types
SURFACES SCREENS OBJECTS
Positions
Create a space by covering S;’siff,,, %

SIDE
Create a space next to it pagees

Vg

FANAN

Create a space underneath UNDER

position

i
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"Motaion" that describes things and the
actions of people on a time axis.

Nicollet Mall in Minneapolis is a transit mall designed in 1967 by
Lawrence Halprin.

Moving direction
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Enlarged partial view

When you get up and start
walking, you can see the road on
your right, the bus stop on your
left, and the police officers are
patrolling here.

When you sit on the bench,
you can see the road in front of
you, the streetlights on the other
side, the flowers of the planters,
and the people walking down the
street.




Three major characteristics of environmental perception pointed out by Ittelson

(1) The environmental information is obtained througlhsenses

(2) The environment itself ha® boundaryn space or time.

(3) The environmental information lies not only in central but
also In peripheral area of the sight.

s |ttelson, W.: Environment perception, in W. Ittelson et al (eds.) An Introduction to Environmental Psychology, pp. 102-109, 1977x
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Characteristics of Environment Perception as contrasted with Object Perception

(3) The environmental information lies not only in central but
also in peripheral area of the sight.

Experiment in a moving room*

This experiment clearly showed that we
maintain an upright posture based on
peripheral visual information.

*Lee, D.N. & Aronson, E.: Visual proprioceptive control of
standing in human infants, Attention Perception &
Psychophysics 15(3):5532, May 1974

More about the importance of information from
other than central vision in the next Part 3.

Infant subject standing backwards. His mother is in the same room.
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Summary of part

Characterlstlcs of Environment Percept|

(1) The environmental information is obtained througdlhsenses
g ics and roles of the five senses

T A Soundscape

A Smellscape

A Kinesthetic memory

(2) The environment itself has boundaryin space or time.

(3) The environmental information lies not only in central but alspenpheral areaof the sight.
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Part 3:

Concept of ambient vision and its research application




Visual systems with different spatiotemporal ranges
In iInformation acquisition

Directivity of attention

I Focal vision
Focal vision strong @ R >
| Within fixed field of view & P

Peripheral vision
weak

T ———
- ~
- ~~o
d ~

No directivity

Ambient vision ——| All directions around the perceiver




Impression of a place received by Ambient vision

The impression of a place by ambient vision depends
not only on the scene you are seeing at a certain
moment, but also on the scenes you have experienced
before and cannot see it at the present.



"visual radiation" by ambient vision

Ambient vision receives visual information emitted
from the surrounding environment just as it would
receive thermal radiation.

7

environment

Thermal radiation




Comparison of characteristics of two visual systems

Characteristics

Visual pathways

Perceiver's attitude

Nature of information
processing

Behavioral function

Outcome

|

Focal vision } [ Ambient vision }

T

Points regarding the differences in the characteristics of the
two visual systems that have been discussed in various fields



Comparison of characteristics of two visual systems

Characteristics [ Focal vision } [ Ambient vision }
Visual pathways Via thalamus / visual cortex Via the superior colliculus
(cerebrum) (midbrain)

Parallel processing model

The visual system has been found to have two parallel major neural pathways, each of which
works differently in the processing of visual information.

Parietal lobe
Frontal lobe _‘g]g%
EIEEES
\ == Visual information that is
TRl Visual cortex perceived as visible
REE
retina . . . .
== Visual information that is
Superior Colliculus not noticed as visible

INR A — ﬂué"

Extraocular muscles
Brain stem

Source National Institute for Physiological Sciences, Japan



Comparison of characteristics of two visual systems

Characteristics

Perceiver's attitude

[ Focal vision } [ Ambient vision J

Behavioral function

Conscious / attentional Unconscious / subliminal
Detection / recognition Attention evocation / orientation
of objects Body locomotion

Focal vision is a serial attentive process, which is restricted to a small area of the visual field.
And it detects and recognize objects.

Ambient vision unconsicously extends over a wide area of the visual world.
It is involved in orienting the human in space and guiding its larger movements.



Comparison of characteristics of two visual systems

Characteristics [ Focal vision } [ Ambient vision

Nature of information Perceptual selection Perceptual integration
processing Scrutiny process. Intuitive process

Focal vision perform perceptual selection through scrutiny process.
Ambient vision perform perceptual integration through intuitive process.

Outcome Understanding Global impression/ feeling

Focal vision identifies a specific object in the environment and provides an
intellectual understanding of what it is.

Ambient vision instantly captures the state of the environment and evokes an
intuitive grasp and emotional response to the environment.



Comparison of characteristics of two visual systems

Characteristics [ Focal vision J [ Ambient vision }
Visual pathways Via thalamus / visual cortex Via the superior colliculus
(cerebrum) (midbrain)
Perceiver's attitude Conscious / attentional Unconscious / subliminal
Behavioral function Detection / recognition Attention evocation / orientation
of objects Body locomotion
Nature of information Perceptual selection Perceptual integration
processing Contemplative process Intuitive process
Outcome Understanding Global impression/ feeling
Source of information What are the environmental elements that are the sources of information for

each of the two visual systems?




Two ways of thinking about the composition of the visual space

Two approaches for The visual field is composed by
filling up visual field discrete elemental features (objects)
Object-oriented Approach Focal vision
: N
R -
"GANZFELD"*

minimal stimulus

(nothing can be seen) T

t Actual visual scene

::";?a""'"/”/// Z71TTAVANRNS
: ///“\\\\\l

Gibson's Approach ///////// / [ \\\\\
The visual field is composed by

*The whole field where you can feel continuous environmental features (surfaces)
the brightness but cannot see anything

Ambient vision

Based on Landwehr, K.: On the minimal stimulus information for something to be seen. Paper presented at XXIII Intemagiesslof Psychology, Acapulco, Mexico, 1984



Comparison of characteristics of two visual systems

Characteristics

Visual pathways

[ Focal vision

J [ Ambient vision J

Via thalamus / visual cortex
(cerebrum)

Via the superior colliculus
(midbrain)

Perceiver's attitude

Conscious / attentional

Unconscious / subliminal

Behavioral function

Detection / recognition
of objects

Attention evocation / orientation
Body locomotion

Nature of information
processing

Perceptual selection
Contemplative process

Perceptual integration
Intuitive process

Outcome

Understanding

Global impression/ feeling

Source of information

Discrete elemental features
(objects)

Continuous environmental
features (surfaces)



Description of the impression of a place by
measurement of ambient visual information

From the above discussion:
A The impression of the place depends on

ambient vision.
A The source of ambient visual information is
continuous environmental features (surfaces).

Therefore

A The impression of the place can be described
by the environmental surfaces.




Method for measuring ambient visual information*

Hemispherical projection of a scene

Hypotheses:

A The basic units of the environmental
surfaces that convey ambient visual
information were postulated to be areas
of visible surfaces divided according to
di fferences I n their
meaning for basic human behavior.

A The impression of the place can be
described by the ratio of the area of
components.

A photo taken with a fisheye lens Manually divided into basic components
based on the photo

*Ohno, R. Ambient vision of the environmental perception : Describing ambient visual information. Proceedi@snds thiec22oidtAen&imvironmental Design Research Associc



Development of a computer program for
measurement of ambient visual information

An example of the result of measurement
Hemispherical projection of a scene for the scene by the computer program

Visible area of basic components of environmental surfaces are mee



Principles and processes of measurement

zenhith
A
- anning line (90 deg)
13
"\I\ = {m,n) cell
l \ " . n- """"""""""""""""""""""""""""""""""""" e .
(n:'_,n) ) M - | o
3 3]
g 4 horizortal line
2 o
s ]
-13 . P P I
(-90 deg) 35 -17 L1 p 123, .- m (7 36
(=175 deg) (-90) azimuth () (90) (-180 deg)
Projection sphere Projection spherical surface developed on a plane

A The program identifies the array of visible surfaces of various components by numerous
scanning lines radiating from an observation point in all directions with equal density.

A At the same time, it measures the distance between the surfaces and the observation point.

A The result is recorded in a cell on the projection sphere, which is unfolded on the plane
shown on the right.



Environmental Data

(a) Terrain data (b) Site plan data




Measurement process of the program




An example of measurement result
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* The visible spatial volume is the average value of all scanning lines (1944 lines), and
corresponds to the radius when replaced with a sphere.



Applied study example 1:

Description of sequential experience in the environment

by measuring ambient visual information*
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*Ohno R. Studies on enwronmental perceptlon durmg Iocommtlarlewew of |
empirical studies by the Ohno Iaboratory Jpn Archit Rev. 2018; 42084



Japanese circuit-style garden (katsureRikyy Kyoto)

The Japanese circtstyle garden is designed for visitors to enjoy the shifting
scenery while walking on a winding path around a central pond.
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Garden type classification from the observer's viewpoint

Japan K  Western

Garden to sit and watch French garden

Fixed viewpoint

Moving viewpoint SRR I

Y
% NN
.." .




English landscape garden (stourhead England)
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Appreciation of the garden by the focal vs. ambient information
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