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1. Color

8%

W

Physiological and psychological effects of color
6.0 £ B DIBAIHR

Color temperature and room atmosphere
BRELHEORESR

Color rendering
e

Color coding
HS5—a—F129

Symbolic meaning of color
.0 KB

What do you think about the coloring of buildings?
REQEMITEESBIN?

(Hundertwasserhaus, Vienna 7u&iLks7os—: N2, H4—)



B Physiological effects of color

- = = = pulse, blood pressure
BOEBHHR.. AR, IE

B Psychological effects of color

- = = = Cold / warm colors
- = = = Space advancement and retreat

BOIDEMHE
e EBRE
RO ERIR

Seattle Central Library (Rem Koolhaas)



B Color temperature and room atmosphere
BRELHEOFTRER
Rooms with low illuminance and high color temperature
(bluish) feel gloomy, while rooms with high illuminance

Blue sky % and low color temperature (reddish) feel hot.
MR AMECE R EATEL (Fo(E0) MR R RICEL . BEABEEEN
B (FRolE) BEEBELCEL SN 3,
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Bot - HoAD FELL
1 2 - 10 20 50 100 200 500 1,000 2,000 =
[lluminance B E Ix Hotel rooms with different color temperatures

BEEDERZLHRTILOEE

A. Willoughby (1974) New lamps: their suitability for interior lighting, Lighting Research &
Color temperatu e @iEE Technology, Lighting Research & Technology, Lighting Research & Technology, Vol 6, No 1,



B Color rendering b Lighting color and appetite

Effect of an illuminant on the color appearance of objects by conscious WY (5 & foak
or subconscious comparison with their color appearance under a
reference or standard illuminant.

HEDNYPEDEDRAFICRITTZEEZ, ERNEFIEEHNIC, BEFFIERELFRTTOR
DRAFELBETEHE,
BX BOLAT BT

Wavelength characteristics of light  stoms#st

D50 (daylight with color temperature 5003K) General neutral white fluorescent lamp LED bulb

fluorescent lamp with good color rendering _
B ORELDE0RETE G — AT B R AT LEDSAH



B Color coding R )

Indicating differences in location and destination by colors
BB MDENARTRRENS,

Different colors of hospital rooms on different floors BEICE->TRAPHEDNE




Tokyo Station  #sUR

B Colorcoding #5—=a—7y
The same color is used for the lines on the railway line
map, the body of the train, and even the shaft of the

elevator that connects the platform and the concourse.

BEREORE. BEIA, FLTHR—LEOQYOA—REDLGECILAR—E—L Y TRET. TRTH
C@fﬁ_éhrb\éo

Platform level
(FR—L)

Concourse level
(a>a—RxR)

Yamanote Line | WF#

Keihinn-tohoku Line

FERILHR

an) ||

Tokyo railroad map =szosEms



B Symbolic meaning of color szozmmsx Types of safety colors

REBDAA(T
. . . Japanese Industrial Standards (JIS) BZA T #iR1&
Ranking by color  &iz&zmEff3 Toilet signs  rrroy 1

" . , , Blue for men and red for wEf L e P
Kan-i-juuni-kai” is a system established in

women in Japan .
i ivi Forbidden #.t
Japap |n'603 that d|V|gI(?s the ranks of AACIEE L% . Ll & ur
officials into 12 and divides the color of the Danger k& B
crown according to the rank.
B+ &L, 603FICEATHIISN-HET. EMLZE & Danger &%
12EXBE(I2 1T, BBfRIZIECTRDEZ R T DTH S,
High | *& —
| INGE ] Caution x& ___f.:_
=
Iz l |
_ 1 Safty z¢
il 7 47 Relief iz EE!
A Guidance s
Xi= P=g=:1 i |
M= BE ] Instruction 5%
ERECR w
NE | ®E
- kB B s Radioactivity ‘H‘l
Low neE | | At i »




B \What do you think about the coloring of buildings?
BEOBRMITEESIEIN?

Peranakan * Houses, Singapore Apartment house, Singapore Japanese famous cartoonist's house
BADFEN>FREROEE

TSFhoOEE. DUAR—IL SUAR—IL DT
Neighbors complained to the court that it would destroy the

landscape and lower land prices, but their complaint was rejected.

BEHE R RBZHMIEL THEATA O TLEIERHIFTIZERZ 1A,
Eiv A (e

* Peranakan culture is characterized by its unique hybridization
of ancient Chinese culture with the local cultures
TS5 ho L DEHIE. HRPEOELR D XL ZE/ N\ T)VRLIZBEFD LD



/2. Texture

TIORF¥—

What is texture?
TIOAFr—LEIE

Examples of various textures
WAWNALGTIRFr—D

B Definition of texture
TIORFY—DESR

Changes in appearance depending on distance
BEREIS LB RADEIL

Classification of textures
TIORFY—DN¥E

The role of texture in environmental perception
TOAFY—DIRBEMBICET5H%E

Texture and environmental design
TORFY—ERETHF AV




B \\Vhat Is texture?

TORAFY—EE?
(From Webster's New World Dictionary)

texture n. [ME < L textura < texere, to weave]
1 orig., a woven fabric mEmizamn

2 the character of a woven fabric determined by the arrangement, size, quality, etc. of
the fabric’s threads =oxoms. xs morssmmot

3 the arraignment of the particles or constituent parts of any material, as wood, metal
etc. as affects the appearance or feel of the surface; structure, composition, grain,
etc. AMOERELGE . FMOHFFRIFERB L OERIIT. READHEOFHMYICHELZEZ 510 1BE. Bal. KBLGE

4 a) the tactile surface quality of a work of art resulting from the artist’s technique
EZMEROREDET. FRODEEICERT S

b) the melodic and harmonic relationships of musical materials sxsnorea=oEE

5 basic structure [the texture of society] =xm# eorsz7v—]
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Surfaces made up of elements

SZHDERNEFOTIEAT HRE
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Surfaces made up of elements

(Floor tiles)
ZSHDER(EFAI3MIL)DAEF->THERTHERM

St. Mark ‘s Basilica, Venice, ltaly #o<agsz A=x San Giorgio Maggiore Church, Venice, Italy (by A. Palladio) #><ans#-woa—L



Surfaces made up of elements (stones)
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Surfaces made up of elements
(Mosaic tile)

SHOER(EVFAIV3MIL) BNEFOTEMT HKRE

Isfahan, Iran «zo7/\>. 145>



Surfaces made up of elements (Three-dimensional truss member)

SHDER BRTFSADEHM) NEF->THRRT IRE
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Crystal Cathedral, California (by Philip Johnson) suzsi-n7r51L (94uvF-Savvoigst)




Surfaces made up of elements (people)

ZHOER(ANR)DEF->THERTHRE
The observation from the far distance allows us to see
a large number of small elements at once, thus we
tend to see massing. In the case of stadium, mass of

spectators form a kind of texture.

EANSDEERTE, NHBEZRZ—EICZHREICENTESLH, EEGLERERSZEICTHS,
RACTLDGE . BROEA—FEDTIRAFry—ERBL TS,

From Wikimedia Commons

From Taisei Kensetsu

New Natlonal Stadlum In Japan azt%ﬁmglws%

The texture created by the differently colored seats makes

it look like there are a lot of spectators.
BEVDY—IEAHTTIAFY—D, I{SADBENNLKIICRETNSD,



Surfaces made up of elements (fenestration)
SMDER (BB N EF->THERT HRE
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Surfaces made up of elements (buildings)
LMDER (BEY) N ET->TERT HRE

= Urban texture  7—/\v772Fv—

\Venice







I\cﬁ')sfs'ierﬁpré‘g‘—arden, Kyoto
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B Definition of texture srzx7v—ozs

« A set of sensory experiences that captures the heterogeneous
(repeatedly changing) stimuli of the perceived object.
MEHROTH B (BYBELEILT ) FHIZ LDV EEEFY DBEIAR
* |t can be perceived through sight, touch, hearing, taste
W RETBLAILNTES

Visual texture

When the interval of brightness variation in the optical pattern is very large, we cannot
perceive the optical pattern as a texture but we perceive it as isolated elements.
Conversely, when the interval is very small, we perceive only a flat surface. In the
intermediate scale between these two limits, we can see the optical pattern as a texture.

AFNE—DEETILOBRBHIRENE KENI—VETIRAFrELTHMRETES  MALLERELTULAMETERGL, HIZMHEREA
FEEITNSNE, FERELTLAMETELGN , CO2DDEED FRBMGER T —ILTIE, KFNF—2ETIOXFVELTRLHIENTES,

ié{z; :'l !i‘ﬂ

X7

Isolated elements  -------mmmmmmmmmmmmooo oo Texture -------=========-- Flat surface
Optical patterns with different intervals of brightness variation
EEZILOMBRNIELLLF/N\F—



B Classification of textures
TORFY—D 54
Classification by perceived surface attributes
MESHAIREDEBNEICESHE
®Chemical texture

Texture due to minute changes (patterns) in the Reflective
properties (reflectance, color, etc.) of a smooth surface

EZEHTIRFv—
FREHHRE ORI (REE, BGE) OBMIGEL HR) LD TIRAFr—

®Physical texture
Texture due to fine shadows created by surface irregularities

MBTHRATF¥—
FEDM K> ToRASAMADLGIREIZKDETIRAFv—

Generally, the visual texture is perceived as a synthesis of
both. For example, in a woven fabric woven with threads of
different colors, the former due to the difference in the
color of the threads and the latter due to the slight shadow
formed on the weave of the threads are combined to be
regarded as one texture.

—RRIZECOMEORELLTHENTIAFy—AMESIN TS, HIZ L £G5S
BOARTHRONEEYTE. ROBDEEICKDATELE, ROMYBICHELIMDE
ERICRDREBEDNDHVNFEOTUEDDTIRAFY—ELTRAOND LTS,




B Changes In appearance depending on distance
_,__.\ BEREICKDHRANDEIL

———————— :

The position where the texture \.\ Perceived as —| solated K
of the primary order can be seen. ' g S
elements &

MIL-EHR ®
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\ — Texture o
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{ : Volls® 8 ,V Large-scale joints . o Flat surface =

} o : The position where the texture of SEMSH é]:.)

‘. l the secondary order can be seen.

Observation distance #z=pas

' Precast concrete blocks with small bits of granite
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Texture of bricks R 3 & 8 * Texture of bild

Textures at three different scale-levels of the same building RCEMOI>DELEZRT—ILLALOTHIRFv—
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B The role of texture in environmental perception

TORAFr—DIIREMRIZETHKE

« Perception of Solid Surfaces
V)YRGREOMNE

« Perception of surface curvature
EhE DI

Detection of objects by texture discrimination
TORAFY—DFAELHE/DEH

Districts identified by urban texture
F—N FHORF o —THAMESN BT AR b

Perception of three-dimensional space
SRTZEMDIE

Effectiveness of visual texture for perceiving spatial
configuration during locomotion

BYPOERBRINEICE THREHNTIAF YDA



« Perception of Solid Surfaces
V)YRGRE DT
Arnheim™* noted that texture plays a role in giving observers a
sense of solidity. Objects appear opaque and solid by means of
texture, which establishes the boundary surface. He pointed out
the textural effect as one among several factors influencing the
figure-ground phenomenon.

T—UNAL*E TORFY—NREEICVIIFRESZ SR EIZE- TSI EEERELT-.
TORFY—HHAHET MRETEATRELGLDICRA  HEREEMRT 5. WL TIR
Fr—DHRZE. MEMDORRIZEEEZEZ DV ONDERADILDIDELTEITT,

(a) (b}
Textural effect on the figure-ground phenomenon
E#IRRITHT 5T IVRFr—HE

Figure (a) shows that texture enhances the figure quality of the disk.
whereas in (b) the enclosing environment tends to lie in the foreground
so that a circular hole appears in the center.

B@TEHTIAFy—AABOEREZSHTLDH. O)TIEABEDERS A FRIIZKHME
mAHY . FRIZHODARDFHANTNSLIZRZ S,

Coarse textures give the impression of solid walls.

*Arnheim, R. Art and Visual Perception. Berkeley: University of California press, 1954. BNTHIRFr—NYYREBEDHNEE 52TV



° Percep'“on Of Surface Curvature The House of Culture is a good example of the

textural effects on perception of surfaces slant or
HEDOHE . .
curvature, in which the regularly arranged square
tiles enhance the curved form of the wall. The
psychologist's findings that the homogeneous
elements in size and shape and regular
arrangement of them provide the "clue" for the
curved surface was fully employed by Aalto
probably without noticing psychologists’ studies.

XIEDRIE, AWML ERAELSERSET, BQRIRMNERSh , REOE
EPHEOHMEICTIRAFY—DEADMRNILENTND KESPHAHET
SRAELKRESN-EZNHADOI FNANMNLDHEVIDEZEORRIL. &
ZoKZDHRICKRINENFEFET— LA REMIERALLI7,

House of Culture, Helsinki, by Alvar Aalto, 1958 AL o x0OXEDR, 77LMEEE 1958 & A hotel in Shinjuku, Tokyo

RE-#HEDHRTIV



< Digression %>

Experimental house

by Alvar Aalto, 1950 =BE=(77/LEDRE)
In his summer house, he conducted an
interesting experiment in which he
attempted to create different textural

effects by applying different manners of
laying bricks.

BORETIK . LVADEHAENWANEEZTTIRAFv—
DHRADEVSEBNEERLITOTLVS,

WL

BEHERME: FTIRENM K



* Detection of objects by texture discrimination

TIRAFr—DEVICLHIYDBRE " AmhonricERETSD

'1
“z *:

A display in which a sharply defined contour
is evident in an immediate impression.

WEAT-OEYRIEIZRZ S

In this figure, spontaneous discrimination occurs even
though the smaller field has the same gray level as the
larger field because the granularity of the two fields is
different. Notice that the granularity is different not only
in size of grains but also in orientation of grains. The
grains in the smaller field create characteristic vertical
orientation while in the larger field there is no dominant
orientation.

COETIE NESVWEDOEABERZEVADODEANRLITL—LANILTH>TH, Fi
RENERZS=OICEBMIZHIRITES HPREE, D KRESFITTEL HD
MELEGHEITERALED MV DOEATIEHM FARBHGEERRZ
Y DITHL, RKEVWFDEAIZIFZERHGELR AL,



» Detection of objects by texture discrimination

Texture discrimination gz

The figure demonstrated that difference in orientation created by a
group of elements is dominant over the difference in shape of
individual elements.

In the figure, an individual upright T (1) is similar in appearance to a
slightly tipped T (2) but is very dissimilar to right angle shape(3).
When these symbols are repeated, however, to form adjacent texture
displays, the order of similarity is reversed. Upright T 's and angles
look so similar that they seem to belong to the same group, while
slanted T’s look so different that a phenomenal contour forms and
segregates them from upright T’s and angles.

It may be that the elements are grouped together on the basis of
equivalences in orientation.

CORMIL. BRDEZDHIKDENLYVEL. EROEFYNEAHT ARIDEVHAXEEHTH
5TELNHMND,

Red, BEILLEZT) EDLIEWT(2) ORIEETNSA ., 7T LB DOLEQ) EFE£GES, L

L. oS YIRS, Y EITIRAFYHRRINDE, FLUDIEFNHERT 5, BEIL
LE=TFRET U VIERILT VL—TIZEBTBEIICRZBIFELTNSA, fOHDTFEDOMIZIE

R-BOHmBAEEEIN, BIALLTFOTUTILOBEERANESNSIFERG>TRZ S,
NE BERORENELTHIEEREITT IL—TIEh TS EEZLNS,

- =)
T o
TTT7 Th-+" r—_J_J_J-J_J

TTTT TR

Target shape: (1) T (2) X (3) _J

From Beck, J.: Effect of orientation and of shape similarity on
perceptual grouping. Percept. Psychophysics, 1, 1966, 300-302.



An artificial object (village) that is the samﬁ color as the surrou gs
(same material) but can be f@d duetot ‘ '
AELRE (RFH) 2792 ‘@;&L\r ‘HENBHA

'/ rence in t 'q ur

'4«
;’,"a,.‘cé

-“."'J 7‘




 Districts identified by urban texture
T—INTHORFY—THANENET1 X)L

Different districts around Shinjuku station, Tokyo =m-HERETOTARR)ZK

(LR




« Perception of three-dimensional space (depth)
IRTEM (BITE)DHE

The role that textures plays in the perception of space was first I Ry T O,
|,| | ||~ R I '.||"|'u'x“'-" fp l' 'I' TSRS L R e T
emphasized by J. J. Gibson. He concerned himself with the ||I||II||'|, .,'lm:'“'l.,‘.l'fl'“ i |::I":':'l'.l "l',ll :| A el
| | | rl | . - =

information available over the entire retlnal image, rather than '!| I 'l||' I NG |'|' : M R R Sk e T8 EE

focusing only local pictures or depth “cues.’ ||| '||I I|I 'I| |'|I
In empirical studies, he has shown that the gradient of (texture) | N || || | | | | ll || | |

density is an adequate stimulus for providing a sense of depth. | | 0 T '. ) . ) . . ,‘
J. J. Gibsonl&, ZEMRICE T BT IRAFv—DHRENEZRANIAFL -, RIL. BETHIAE l. || i | l .l .l i @ o o ® ‘

BE® BATZOTENAY 12 TEL BIRER AN BONHFERIZEB L, I _ _ _ _ _
FEMAHET. (FIRFv—D) BEOARNBITERESZ 2012+ 445kMTHs Texture gradient and the impression of continuous distance (depth)
S&ERLIZ, T7X7’“(’ DI £ HE LR (BTE) DEF

The change of gradient The jump between two gradlents

" s N LU corresponding to the bending corresponding to an edge
The texture of the crops in the field reveals the gap in the ground YMY IHt T 2RO L Tyl ET 220N AEORDS v T

g TORFv—hn, HIEDEENRT . . . —
BOEMDTIAT o~ REAOBELRTRNS From Gibson J.J. The perception of the visual world. Boston, Houhton Mifflin Co., 1950.



* Perception of three-dimensional space (during locomotion)
SRITTZER DT (FBEIRF)

optical flow As the observer moves, the visual image changes fluidly.
The flow of this image is called optical flow.

BRELNBHITIHL. RERBIRBIICEILT 5. COIIBRNERFHTREI LTS,
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From Gibson J.J. The Echological Approach to Visual Perception. Boston, Houhton Mifflin Co., 1979.



Effectiveness of visual texture for perceiving

spatial configuration during locomotion
BBFOERERNRICE TAREMTIAF DAL

We can perceive spatial configuration by detecting occluding edges,
which are the boundary line when the surface placed closer to the
observer covers the surface behind it. An experiment on floor texture and

féf:?‘éla BEE(EVEARSOEEE > TS EEZDEFIRTHIERBZERE T H_LT. ease of detecting difference in level
A X S ZEMT
EHEEHERETHENTED, RDTIRFr—EREDRBOLPTSICETHRER

¥ an

@, ¥, { = OE.

/

Occluding edge

Difference in level L-shaped corridor
KFEEZE L BERT




B Texture and environmental design

TFORF—LRET A

« Texture manipulation

(Selection of material and surface finish)
FORFo—DIRE (RHOBREEREL L)

« Textures inform people the change of place
(through the feeling at their feet)
BRDTIVRAFY—TIHAOEILZELS

« What do you think of fake textures ?
TIADTIRFY—IEEIM?



« Texture manipulation

(Selection of material and surface finish)
FORFv—ORIE  (EHOBREERELL)

Materials without patterns, such as concrete, appear richer as the
finish is rougher, while materials with patterns, such as marble, are
richer as the finish is smoother.

AVD—MEEDBRBRDGEVEREM FRELSENFEESEN T, REALGEDERDHLIRMITREHLED
MRIFEENTH D,

5

RICK L
tuff L . - :
at oak Concrete looks good when finished roughly, but it may not
4 e be effective depending on the viewing distance.
faer Y croh 2~ I £ FBERCRA D A, RABRIS ko TEMBAGLB AN DS,
2 marble
( O-—a %) ¢ Jju:;:‘s’e earther
1L coprer wall
0. n AE———
] g].qu\ :ﬂl \ cocrete
R = \
N e o~ ey
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The relationship between the apparent roughness sy ol but it is d denending on where it 18 used.
of a finish and the richness of its texture Marble looks good when finished smoothly, but it is dangerous depending on where it is used.
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Textures inform people the change of place
(through the feeling at their feet)
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Perception of Gloss  s#romx

Gloss is associated with a lack of surface texture.
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. Specular reflection &t
In case the surface is plane and S

polished, the reflected beam leaves ®(
the surface at an angle from the '"
normal equal to the incident.
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In case the surface has texture, specular
reflection can be considered to take Diffused reflection from a textured surface
place at a great number of very small | 70 AT v =D b BRI & QUL
plane areas oriented in various -
directions, so that the reflected light is
distributed over a wide range of angles.
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Experience In glossy environment  sroszmzcoss

In an environment which is composed of smooth (polished) surfaces, we would feel painfully intense
sensory stimulation produced by sharp contrast of brightness. But as we move around, we may have some
interesting visual experiences that we don't expect.
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‘ A calm atmosphere that we can

experience on a traditional
street rich in texture
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An interesting visual experience
in an environment created with
a glossy surface
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Interesting scenes that change as the viewpoint moves BAOBBTELT S —OEAS



Experience In glossy environment  sroszmzcoss

Interesting people's behavior reflected on glossy surfaces FHRECRLEHEIN A ABOTHOEAS

Reichstag, Berlin (Norman Foster) rsvEL#E®E(/—<-T74R%45—) Cloud Gate (by Anish Kapoor), Chicago 459k4—h(7=vva-h7—7)



Problems caused by glossy surfaces
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Reflective glare due to information board lighting Reflective glare from a bright window facing the picture #&ICELBSZVWENSD RIS HBRY A
RN DRBADIRY A H

| was surprised to find this case at the Museum of Modern Art (designed by
Taniguchi) in New York. | wonder if it is because the priority was given to making
the museum an open atmosphere?
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Color
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Texture
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Gloss /
specular reflection
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Physiological and psychological effects of color &nsmuy-mume

Color temperature and room atmosphere &gEErsHEROZES

Color rendering za&it

Color coding »5—a—5424

Symbolic meaning of color &ngumzExk

What do you think about the coloring of buildings? zzoartitzLs3E5H 2

What is texture? FozxFv—eik

Examples of various textures uana4792xFr—0H

Definition of texture Fsz¥v—nxs

Changes in appearance depending on distance E#ti=&£3Rz0%EL
Classification of textures FozxF7+v—n54

The role of texture in environmental perception FoxFvr—oBEMEIZHTHEE

Texture and environmental design FoxFv—tBEFH>
Perception of Gloss #Romz

Experience in glossy environment #Ro#H2EETORER
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