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Rapoport is Professor of architecture and anthropology, and
one of the founders of Environment-Behavior Studies. His work
has focused mainly on the role of cultural variables, cross-
cultural studies, and theory development and synthesis.
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INTRODUCTION

The purpose of this paper is to discuss the change and constancy in Japanese
houses wunder the impact of westernization and industrialization of society 1in
the past 100 years. The discussion treats change and constancy in behavioral
aspects 1n wider house settlement system as well as in design elements and their
spatial organization within the house itself.

The basic assumptfon in this paper is that the characteristic pattern of be-~
havior in houses, and the design elements or their organization which are rooted
in che core part of their culture are rather constant under the impact of other
cultures. Figure 1 shows a conceptual model of the assumption underlying this
paper. Observation of the constancy may, in turn, help to understand the core of
the culture and thus provide a guide for the direction of future change. The
constancy, of course, 1s relative. Even the core element of culture is not
permanently constant but changes very slowly. It may be more appropriate to say
persistence under change rather than constancy. In this paper, however, the
terms 'constancy" and "change", which indicate two ends of the continuum of
different degree of change, are used for the sake of simplicity,

SR TRE
1987 7 International Symposium on Traditional Dwellings and Lifestyles

Constancy and Change in the Japanese House
AADEENOFREEE L

%
&
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Figure 1.
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INTRODUCTION

Judging from the groving number of papers presancted at the annual
conference of the Architectural Institute of Japan, architec:s and
architectural researchers' interest in environmeatal psychology is
steadily increasing (Inui,1982). However, many of these papers, par—
ticularly dealing with environmental perception, lack solid theoretical
background. It may be partly because researchers can utilize an avail-
able '"package" of existing psyctological research tools with computer
prograns for analyses, For irstance, multidimeasional, or mulci-

OBJECT -ORIENT ED | [
APPROACH ‘
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RIKAZ eeaesd ‘ e
© “GANTIFRLT" | ” l
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gz S f* 17'%6%% Figure 1. The differences of two approaches in vays to abs:ract

the visual field (after Landwehr, 1984)
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Directivity of attention

o i ) S Focal vision
Focal vision — EEOEAR - strong &R . ()
y-¥=E ) ‘&5 N
| Within fixed field of view S P " Peripheral vision p
B AT i a2 !
Perlpheral vision weak
EEpuk:]
BRI D B B R No directivity
I
Ambient vision ____| All directions from the view point
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Visual pathways
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Perceiver's attitude
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Nature of information
processing

1TEIRIE 1% E

Behavioral function

EES

Outcome

TEHIR

Source of information

2DNDHEZRDLELER

Comparison of characteristics of two visual systems

ERW

Focal vision

e

Ambient vision

R /AR T2 (Khind) #% B

Via thalamus / visual cortex (cerebrum)

+ % (A i)

Via the superior colliculus (midbrain)

SRR EHERBEEIRY

Focused attention / conscious / active

HLERER EEE B

Dispersive attention / unconscious / passive

MERImDER

MEFMOME

FIERRSTAER BEREMGETAER
Perceptual selection/ Scrutiny process Perceptual integration/ Intuitive process
St DI SRAN FEOWE., FE / BARBE

Detection / recognition of objects

Attentlon evocation / orientation
Body locomotion

Xt RO E AR

Understanding

ERMENROIEE . FETE

Global impression/ feeling

2ODMEVATLODENENDBRREGDHIREER I[N ?

What are the environmental elements that are the sources of information for each of the two visual systems?
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Two ways of thinking about the composition of the visual space

RMEBOERIZOLNTD2DOOF7TO—F

Two approaches for filling up visual field — gespayamse (ypp) The visual field is composed by

TSNS discrete elemental features (objects)
Object-oriented Approach Focal vision
WiERILOT7TO—F £ 528
. Ng
- ————
"GANZFELD" c 4 .
. minimal stimulus
(nothing can be seen) YN
PHSGBLTHES | el
Rz 2RE sz NN 5 //f/////,/u\\\\\ 1 Actual visual scene
B ( ......... ot / Ambient vision
Gibson's Approach R T ////////// H\\\\\ IRIELR

FITIVOTITO—F  mewpmpEpizyy  The visual field is composed by
(RME) THEREND continuous environmental features (surfaces)

*Based on Landwehr, K.: On the minimal stimulus information for something to be seen. Paper presented at XXIII International Congress of Psychology, Acapulco, Mexico, 1984
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Comparison of characteristics of two visual systems

[ £ 1547 J [ 1 J
Focal vision Ambient vision

R FRR/REE (KiK) #H £ g (R fx)
Visual pathways Via thalamus / visual cortex (cerebrum) Via the superior colliculus (midbrain)
MEHDIDENER SPHNEE EEEREEIRY e ER BRI  ZERY
Perceiver's attitude Focused attention / conscious / active Dispersive attention / unconscious / passive
E ¥R D A R MR IFHRDER MBEFEWDIRE
Nature of information FEFECKRATAOt+EXR BERMLZTOEX
processing Perceptual selection/ Scrutiny process Perceptual integration/ Intuitive process
TEIT AR E SHE DR, F240 AR OWGE, FE / FAREE
Behavioral function Detection / recognition of objects Attentlon evocation / orientation
Body locomotion
FER TR DRI B IEAE SRR OIEE &I
Outcome Understanding Global impression/ feeling
TR HEMEROEY (WK E AR D (RE)

Source of information Discrete elemental features (objects) Continuous environmental features (surfaces)
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The model of a visual simulation system
developed in this study
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Description of the impression of a place by measurement of ambient visual information

B DEERM S

- BRTOMRIIRERIIKEFT D,
« IRIBROFHDY—AF, BGHFIREDOHH (RE) THS.

From the above discussion:
. The impression of the place depends on ambient vision.
. The source of ambient visual information is continuous environmental

features (surfaces).
Lf=HA'>T
« BEATDOMNRIL, REOKRAICL>TERER T HIENTESD,

Therefore

. The impression of the place can be described by the environmental surfaces.
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Method for measuring ambient visual information™

TFROFEEKIEE.  Hemispherical projection of a scene

ﬂi_"
RRERECET HDEREBEAIE, Thi
0)r777j-—’5l/7<J DEYEKRMLZARBD
ITHDEKRDEWVIZH>THEISNT-AI]
i’%ﬁ(:u/‘l'\ IR DEBTHDHEEZ D,

o BRTOBRIE. AV R—RFOEBD LR

TRI ENTES,
Y\
\
\.\ . grass b g’ass/ / Hypotheses:
\ // N/ /
\ ; pavement «  The basic units of the environmental surfaces that
\\ convey ambient visual information were postulated to
ST be areas of visible surfaces divided according to
differences in their “affordance”, or meaning for basic
AELVATCIEELE-BE BEZHEICFEETRERIVR—RUL human behavior.
(25 &l » The impression of the place can be described by the
A photo taken with a fisheye lens Manually divided into basic components based on the photo ratio of the area of components.

*Ohno, R. Ambient vision of the environmental perception : Describing ambient visual information. Proceedings of the 22nd Annual Conference of the Environmental Design Research Association, 1991
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Development of a computer program for measurement of ambient visual information

Hemispherical projection of a scene #gntmkiEg
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A photo taken with a fisheye lens
BELY X TRFELEEE

on the photo
BEEZLEICFEETERIVR—RUNMIHE

Manually divided into basic components based

AVEA—3T7AT S LIZKSERDBIEFER DA

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

Xvp= 655
Yvp= 995

components T NS
P NS

Visible area of basic components of environmental surfaces are measured
BREREOEAZEROAREEZTAE
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The program: basic principles
zenith
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EEM (R

scanning line (90 deg)
13
W\

R

...................................................

o
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L

...................................................

horizortal line

Projection sphere #i¥skim

altitude (z:)

P

nnnnn

-13 :
(-90 deg) -35 -17
[-175 deg)

(-90)

gt
azimuth (B)

(30)

Results matrix

36
(-180 deqg)

FHEECERRASNIIREIRE

Scanning lines (lines of sight) are emitted from an observation point until they reach the
environmental surface

The program determines the component type and distance of the surface
The results are displayed in matrix form

TOUSLE BARLSTRTOARIZFLWVEETHRITPKICEASSHOERRICL T, SESFHZAVKR—R UMD AIRE
DEHNZHA T B,

FRFC, RECBARDEDEMERET 5, BRIL. BREKXLOIVICEHZE SN, ENAERISTT EFERICBALTR TSNS,



The program in action

7093 L0OERBRE

Process is repeated after rotating the

section line by 5 degrees BORT:0M0M. 1 Yvp= 693.6 Yvp= 188.3 Hvp= 0 deg=65
B ERESERESE . COTAOERERYIRT Building
/ scanning line

Trees

e
Observation point

L J L L L4 L - . L4 v . - v v LS

Section

Section line

l{ °’ ﬂf.l

R -
e —

e i —— e T =~ -
r =

Observation point Plan

1

Record of determined components in matrix format 29



Summation and results

Finally, the program counts the number
of cells of each identified component to

Ratio of visible determine its ratio within the whole.
OmMpone HE : 5 REIC. TATSLIIBESN-ERS DL EEF$Z . TDLER
\ E i ERDD,
i ,,” st sttt The top figure shows the distribution of

visible components over the environmental
surface, with the ratios of the different
components listed on the left.

; LR RERELOFARES DS MERL, ERIICERS DL
. cl C O C > E 2. oo ﬁﬁﬁaﬁéhéo

- : : e i The bottom figure shows the distance

4.5 = between the observation point and each
portion of the environmental surface. The
L average of these distances represents the
“visible spatial volume.”

THE, BARSREREOSHIEDERERL TS, chbD
IRRED /A “AIREMBIR"TH D,

30



A result of measurement by the computer program
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Applied study example 1:
R 1

Description of sequential experience in the environment
by measuring ambient visual information®

REREROAEICKIRERETD—I IR KREEDER

N L ¥
' 4
B MV. l

‘4 ".' o 33 G’% 1‘,4 mbkf
ﬁ‘

*Ohno R. Studies on enV|ronmenta1 perce,ptlon. d.urlng Iocomotlon —a review of -'i
empirical studies by the Ohno Ia.boratory Jpn Arch|t.Rev 2018; 1 194—266 -



Procedure of computer
analysis of a Japanese
circuit-style garden
Bt =t BB DB SRS RO 5HEIFIE

This is a measurement process
that was carried out to examine
the impression of traveling
around the Japanese garden. By
preparing (a)terrain data, (b)site
plan data and (c)tree data and
inputting (d) observation point
data on the garden path, various
visible components seen from
that point can be measured.

NE. BREREES W -EEDHMRERARL=DH
DAETAERTY, (#ET—4. (b EER
T—3. (OOBKRT—EZ/ERL. (d)3EELDEA
RT—REANTEHIEICEY  ZIMBRE-EFES
FHAERDZH BT DHIENTEFY,

(a) Terrain data #fs7—% (b) Site plan data BERT—% (c) Tree data jx57—4

l
(d) Observation -
point data Vo= 240.5
HREAT—4 DIRECTION=-

Measurement of
ambient visual STO
information around an TRE
observer o

BRATOYDHEERED DT

An example of the analysis results & :
AREOFARER ENGTH OF UISUA



Changes in ambient
visual information
(visible amount) in

the Japanese garden
BAREEICEITDRERFR(AIEE) DXL

This figure shows the ratio of each
visible component of the garden at
a series of observation points along

the path.

COEIF. SERRICBST-—EDEHBRTD
FEROAHEEDLLRZRHOLTLD,

We are trying to explain the
change in atmosphere as we walk
through the garden by this method
of describing ambient visual
information.

CDIIIIRIEREREZEL BT HIETE
EHCEENFRRDEILFHBALESIEL

TWh%,

Observation point Q)
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Observation point
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Profiles of measured visible components

BIESNFE-AREZDOZEIETOT7MIL
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Applied study example 2:

ARG 2 . . . .
Influence of ambient visual information on
people's behavior in the circuit-style garden

RERERIEEXBARERTOTERICELETEZE
In this study*, we attempted to reveal how ambient visual
information affects behavior in a Japanese garden.
AARTIE, RERERNBARAEER CTOTEICRIFTEZEEZHLNITEHIEEHA -,
Experiment

* The 21 participants were asked to walk freely on the garden
path one by one.

* The points where the behaviors such as stopping, changing
the walking speed, and looking around were recorded by a
video camera.

21 B DHWEREFIC. SR EIADDERICHENE . FLE. SITEREOERE. R
BILGEDITEZE TAHASTRELTHOH LI,
Measurement of Sensory Information
To analyze visitors’ behavior in the garden with objective data,
the computer programs explained above was applied to measure
ambient visual information along the path.

ECOHMEDITEERHRNGET —2THNT 5012, LTHRBALEZTOTSLE
BALT, ARDPDEICHE>THREITHEEDREANTRIEL -,
*Ryuzo Ohno, Tomohiro Hata, Miki Kondo: Experiencing Japanese Gardens: Sensory
information and behavior, in J. Demick, et al. (Eds.), Handbook of Japan-United States
Environment-Behavior Research, Plenum Press, pp. 163-182, 1997.

.
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The results of the experiment  =B&#XR

The figure above shows the zones where the

participants slowed down, and the points where they

made a stop. In this figure, each horizontal line shows

each participant’s behavior. The thick line indicates the

zones where participant slowed down, and the small

circle indicates the points where they made a stop.

From this figure, we noticed the circles form several

vertical lines or clusters. This indicates that the places

where these actions tended to occur are fairly common
among the participants.

FORIE., BERENHELS — & WRENEILLIRAUMERL TS,
COETI, BEKFERIBTHEREDITEBZTRL. ROMRISEERENBELZY —
VEINSTEAIEEERE N ELLIZRAURERLTINS,

CORET /AN ODNDEERE(FITRAFZI—EHBELTNSIENL, CD
TENRYDLEBFINEERE DR THEYLBELTLSIEALND,

The figure below shows the viewing directions of

participants by arrows on the map. The length of the

arrows indicates the number of participants who

viewed the same direction from an observation point.

From this figure, it is also noted the tendency to choose
similar places to stop and look in a certain direction.

TOHR EDKRENIHREDRBARMERL, TOXNORS(E, HARAHND

ALARERBBREORETL TS, CORMND. ALESHBHERATL
LIEFY. ALARERDEALBI_ED DD S,

participants
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Each participant’s behavior concerning where they slowed down

and made astop.  BWEBREMNBELIZY—2 &, BIELIZIRAUMERT

The stopped points and viewing directions
BEBREOELUNELR-AM



Correspondence Result of the behavioral e e

experiment
between measured = BB O i

ambient visual
information and

--: slow walk zone
o: stopped point

behavior Measured profiles of

TERBROEREIREREFRD
sHAIFER LD IG

It was found that the point
where the participants stopped
on the garden path was the
point where the space volume
increased sharply, and also the
point where the visibility (solid
angle) of the architecture and
the water surface increased.

WEREN SR CIbIEF oA (X, ERIBHE
NRFEML-haTHY., T-EVWEKED
AIfRE GLIAALL) A EmMLI-thm TEHDHE
Nohot=,

the ambient visual
information
IRIBEMAIBHROTAER

Spatial volume
AIRZERESE

visible components
IRIEEREAIRE GLIAALL)
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