2 T
available online @ www.jcst.icrc.ac.ir s (§0 {’ i

sl ns s .5 s s . Journal of Color Science and Technolog:

sl APA=IFP WAV Y /Sy 559k g pole (i g 33 mm s 49 gt ta L o e

J; /JJJ /;U.’r:k g"u;//

Sy b ogl> gilw oS p (55950

T bl o Soliws T 6 yole oo 13 ool e domo Ao
VEVEO-2OF & gy Bgdio ()l pl eyl (idign 9 S5 (5558 g pole (il dunnge « S5, Sud Ligh 09,5 (5SS (Sezedils )
VEVEO-POY : oy Ggio oyl o5l 5 iy 9 S5, (5,9L3 5 pole cidghy dunge « S0y Su5d sidgh 05,5 boliwl Y
VWAVENY 5l S iSO jgo 4y o yiwd ) WAPNVYY s b VWAFIVIE il e s

B ol Sga (slabi>dle B jsb @ (5 ie b Jpaze bL3)I o g osiidn porde ol (Jgamme So sla Sy LS )0 ol oo
R sode Jlore g Caio line o)lgen wile L e Sl Slagul b g 03,5 (o5 ) Jpame jalls willsn a5 pla by, g o)l
eolFays 4 wiles,S Jpus 1) ol (5, 505lail a5 olrdcgome 1) 4 ol (Guipud (youd U pyle dad dlde ol ) aiies 5 0oy
Sl Olie 4 (il (pmiiage 50 palb Coeal 4 Bl) ol )l il 8Ll la Sy 5l (Glusl S50 (10,5 (85 )3 (xS
W9y S e 4 (PreaeS Sl peizmen g oud o)Ll ptae (b ol b SV ez Sl (6 dne Hliiae Sladsi b cex
009 g 3l (St bt ab sales oolitul Al wlg> 059> )3 Syl pere la Sy (e s pTojluil 5 palls (5 pSojlail sl
SR (s Lasgi gg50 (al 45 ablise o pSo3ll po p ) (il Il (ogr wal)lS g (il (citige y3 IS (5,0l o5l

sl 48518 9 23] 3590 O] Slaasgerme pj 4 S (60l oglx (Gt b

2 (T LS owilS (wisitn (s par 6 B 0ol (S (5B ol 1 galS slaejly

A Review on Quantification of Visual Appearance
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The aesthetic and pleasing properties of a product are important and significantly add to the meaning and relevance of a
product. There has been a strong industrial and academic interest and need to establish hardware and/or software systems in
order to quantify and link appearance properties to their human response equivalences. In this study, we intend to review
models which have been proposed to quantify human perceptions of appearance features. To this end the importance of Kansei
Engineering in appearance is considered. This is a tool for linking consumer expectations of products with valid design
parameters. In the domain of human senses, soft metrology is used as a method for metering and objective quantification of
perceptual qualities of appearance. J. Color Sci. Tech. 12(2018), 135-146©. Institute for Color Science and Technology.
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2- Color attributes

3- Geometric attributes
4- Cesia

5- Caivano

6- Absorption, or absorptivity
7- luminosity

8- Diffusion
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12- Hunt

13- Pointer et al
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1- Translucency

2- Surface texture

3- Colorimetric

4- Hunt model

5- Illumination level

6- Light source

7- The effect of the surround
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10- Specular gloss

11- Reflection haze

12- Transparency

13- Blurred

14- Diffusion effect

15- Objective properties
16- Topological

17- Sub-surface

18- Pattern

Journal of Color Science and Technology(2018)

gz dawy Jlo 50 laJoe 4o 10 Koo psie g0 Jilos
O lasle a5 il o 7 e (S slodiges o ol ogl>
S5 4 a5’ e—oge Dl s S (Y cdslin /S awas
P FEN NI | 7 RO K VEOE PN SR FE T S ERPINK 7S RY
i 45 CIE I ¢ o slgiSs a5 aximn | JolS soims L
o5k g s sllgy e 1y ((di8% awais 5 TO%-° dwain)
Lvol ol ools sloiny

ot glai] WSl as 8y alex 5l OV 5l 5 ke o
oSy JolS (6 LSl 10 connsd BLS 5sd sbrawais ol
(BRDF) ‘g g —wlSasl aj98 @l 5 o3l e
5 55 ol Llgy as crl {0l oliws (s, cpl yo il oo
e oudais gl aygly o 50 1) ouisS canlice

Olysd 5150, Sladiges 5 0lb ogl> 5 Koo oo Jole
358 S5yt 4 ymie diged addsl S Gl il SR L S 2 b
Slgs g az b aiile ool 4Bl v ;0 Slge )50 1O Egbge (pl &S
A8l e 3Ll i3 g Jesee ausle jlog

bl _Y_F
LEY] ) e @ )le (maw o) cudlyy 5| CIE iy s

Lngjﬁ" QT d..]a_..a‘y aS 4w| 6J.bUc o5l? .)L!.a‘ )‘ LFiJ ud_‘)‘).:
S o v Sl plss laie 4 pus mhaw (g9, 5l oad uSate
Dy

S 53 e gl 519 Sl gy 4 atsly S8l S
08 S Sladllas 5l ol glan] g a4 o035 b g (glan]
pocpy Sy el Sl 45 285 4 VA0Y Jlo 3 gy
a8 vl by, eIt S Al e o Sod
iz [FY] 3ls 0 o JS S0 sty wiomig (S5 b))
0db wSaino 455 Hlade poogdle «odly Sy o as cuils ly (s
b oladllae LFF] o)ls ape (i 1 pgal oy mhaw |
il pgmas 50 VAAY Lo o ol i s ol Lasgs g5
aw ol oo P8 pled cudlyy g9 d o sl o plal (5

Ve - q w

9 6‘4_.4‘ wl_iu‘ ¢ )"9—‘4‘ CHB )‘ ..\_by u)l_..c ud_‘)‘).: 85”

1- The effect of local variation

2- Perfectly diffuse

3- Uniform

4- Bidirectional reflectance distribution function (BRDF)
5- Harrison

6- Gestalt

7- O’Donnel

8- Billmeyer

9- Distinctness of image gloss
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1- Grained
2- Texture primitives
3- Pattern recognition

1. R. S. Hunter, The measurement of appearance. Second edition
ed.: Wiley Interscienc, 1987.

2. M. Pointer, A framework for the measurement of visual
appearance. CIE Publication, (2006), 175-2006.

3. J. Hutchings, Food color and appearance 2nd edition. USA:
Aspen Pulisher Inc, 1999.

4. ISO 9001: 2015, Quality management systems. Requirements,
European Committee for Standardization, Brussels.

5. H. Nagano, S. Okamoto, Y. Yamada, Visual and sensory
properties of textures that appeal to human touch. Int. J. Affect
Eng, 12(2013), 375-384.

6. B. G. Rosen, L. Eriksson, M. Bergman, Kansei, surfaces and
perception engineering. Surf- Topogr Metrol Prop. 4(2016),
033001.

7. L. Zhang, Creating a better product experience in organic
cereal packaging design. Graduate Theses and Dissertations,
2013.

8. GT Fechner, Vorschule der Aesthetik (Leipzig: Breitkopf &
Hrtel). 1897.

9. S. S. Stevens, E. H. Galanter, Ratio scales and category scales

G103 )b ogla (5w 05 35090

D51 0929 (6 F o3l (sl 5 b oS Sl S 0¥
Irolass ool wles mhaw b oS

5 5y w3l ig (gnglie b Wl oo LSk & Ll Gy
O3 ke L pdion a5 2 5 553 sanails | (g alsalls
) ul_>b..:‘ Og—d u.:_.éy |) QT c]aw OO¢ )‘OCﬁA 96 ‘Gel.p
Sl sy a8ly [ ailsny a5 el laigSay Sl (5l plas
So ol polie plgie 4 Ll S snims LS slbS ol sl
ol il LS | og 0 5 0 oosl | g5y bl Ygane il
Sl 05 oo )18l (anainl AT 4 pmie K0S, L polic
oalalwl (gob; Juloi g 4525 sloshs ) cgoiabel (ol 4y (o,

Yoz . . . B B
J=od g 4525 5 oSl pelie olulid Jolis b by, (nl 09 o0
s 5l bt —ale slaai s, o a8 wib o livle S
o«bL‘L»_MJ‘ o)_..c 9 ‘ful.».w A_IJJ) ‘wl.w U"—n) ‘L;_w).a uam‘

S S s =0

Ol LT S ool Jlgs 0l el 0355 nl y oStgsy (536
o 1o 0529 0S5 ,Foslasl ) (s pa yallb a5 aKiws el
O 4 Gl oo uldio A gd gy (i ol L 15 Yl
oz e aled J1E L bl coe slag pSojlal g o2d sbaosls

= 5 el Saio 4 gewl wlh (So S Lo 4 sl )l
U s 6,0l soasay STyol 0sl sgame ol (Jeame

B woyls )5 (Hlgy 9 (Sl (oS Jalse 5l slasgorme
J_Alf L)‘Z..SL} S ‘Lg),a:Uo' GL‘M"\?."\?,. 6).:55}‘.AS| 9 &LM:LM [
9t g rsd b sl GRS ey 0 &5 (5 5 65 slaan] |

i atd
for a dozen perceptual continua. J. Exp. Psychology. 54(1957),
377.

10.CE. Osgood, The measurement
IL:University of Illinois Pres, 1943.

11.A. H. Maslow, A theory of human motivation. Psychological
review, 5(1943), 370.

12.R. Mond, Design for product understanding, Stockholm: Libe,
1997.

13.K. Krippendorff, The semantic turn: A new foundation for
design. ARTIFACT-ROUTLEDGE. 1(2006), 51-58.

14.S. Vihma, Products as representations: A semiotic and aesthetic
study of design products. Vol. 14. 1995: University of Art and
Design Helsinki.

15.M. Bergman, B. G. Rosén, L. Eriksson. Surface appearance and
impression. in KEER (Kansei Engineering and Emotion
Research), Penghu, Taiwan, Department of Industrial Design,
National Cheng Kung University, 2012.

16.W. Kohler, Gestalt Psychology, new York, Liveright; #. it. a c.
di G. de Toni. La psicologia della Gestalt, 1929.

17. VS. Ramachandran, EM. Hubbard, Synaesthesia: A

of meaning, Urbana,

Journal of Color Science and Technology(2018)

(YY) 55 6509Ud 9 pole g Sy — sole ay pulis



VoD 9 03l juledoxo Sle

window into perception, thought and language..J.
Consciousness Stud. 8(2001), 3-34.

18.A. Warell, Modelling perceptual product experience—Towards a
cohesive framework of presentation and representation in
design. in Design & Emotion 2008; Proceedings of the 6th
International Conference on Design & Emotion, 2008.

19.M. Pointer, New directions—Soft metrology requirements for
support from mathematics statistics and software. NPL Report
CMSC, 2003.

20.M. E. McKnight, J. W. Martin, M. Galler, Conference report:
Workshop on advanced methods and models for appearance of
coatings and coated objects. J. Res. Nat. Inst. Stand. Technol.
102(1997), 489-496.

21.J. B. Hutchings, The importance of visual appearance of foods
to the food processor and the consumer. J. Food Quality.
1(1977), 267-278.

22.J. Hutchings, The continuity of colour, design, art, and science.
The philosophy of the total appearance concept and image
measurement. Color Res. Appl. 20(1995), 296-306.

23.CIE 1752006 , A Framework for the measurements of visual
appearance.central Bureau of the international commission on
illumination, CIE, Paris. 2006.

24.ASTM D 284 — 05a ,Standard Terminology of Appearance.
Vol. 06.01. 2006, West conshohocken,PA: ASTM.

25.M. E. Nadal, E. A. Thompson, NIST reference
goniophotometer for specular gloss measurements. J. Coat.
Technol. 73(2001), 73-80.

26.J. L. Caivano, Cesia: A system of visual signs complementing
color. Color Res. Appl. 16(1991), 258-268.

27.J. L.Caivano, Appearance (cesia): Variables, scales. solid.
Farbe. 39(1993), 115-126.

28.CIE. Proceedings 6th Session. 1924. Paris: Central Bureau of
the CIE.

29.J. L. Caivano, Semiotics and cesia: Meanings of the spatial
distribution of light. in Colour and psychology. From AIC Int.
Meeting. 1997.

30.R. Hunt, The specification of colour appearance. Concepts and
terms. Color Res. Appl. 2(1977), 55-68.

31.M. Pointer, J. Ensell, L. Bullock, Grids for assessing colour
appearance. Color Res. Appl. 2(1977), 131-136.

32.M. R. Pointer, The concept of colourfulness and its use for
deriving grids for assessing colour appearance. Color Res. Appl.
5(1980), 99-107.

Journal of Color Science and Technology(2018)

33.M. D. Fairchild, Color appearance models. Second edition ed.
Wiley Interscience, 2000.

34.R. D. Lozano, A new approach to appearance characterization.
Color Res. Appl. 31(2006), 164-167.

35.C. Eugene, Measurement of total visual appearance: A CIE
challenge of soft metrology. in 12th IMEKO TC1 & TC7 Joint
Symposium on Man, Science & Measurement. 2008.

36.F. Miralili, S. Moradian, F. Ameri, Derivation of an
instrumentally based geometric appearance index for the
automotive industry. J. Coat. Technol. Res. 11(2014), 853-864.

37.F. Migalili, S. Moradian, F. Ameri, A new approach to
investigate relationships between certain  instrumentally
measured appearance parameters and their visually perceived
equivalents in the automotive industry. J. Coat. Technol. Res.
11(2014), 341-350.

gh Gl iy, ol oglar ( (Al e B sl s ple (STA
oo i 5l la S5y ninke 2 590 sl i (229,095
XUFe OV . ol o lelllas s

g Lo 1Sy, (5,0l og o Ll o B ol e e o5 pole . BXA
—ole i 6,5 ool Gl g Lo g, iped Litu . 09,095
Y-V AOYAY) . K, loo o lelas 2ug,

€9 9 b otz bl jl Aol gl £90g (Shaned (o) (5ol S5
AOYAF) ., (09lis 5 pole i al bl 6 Sogil Sglicta olfis
AY-AQ

41.N. Dekker, E. J. J. Kirchner, R. Super, G. J. van den Kieboom,
Total appearance differences for metallic and pearlescent
materials: contributions from color and texture. Color Res.
Appl. 36(2011), 4-14.

42.CIE, International Lighting Vocabulary, CIE Publ. No. 17.4,
Vienna, 1987.

43.V. Harrison, S. Poulter, Gloss measurement of papers-the effect
of luminance factor. British J. Appl. Phys. 2(1951), 92.

44.V. Harrison, S. Poulter, Gloss measurement of high gloss
papers. Research (London), 1954, 7, 128-132.

45.F. W. Billmeyer, F. X. O'Donnell, Visual gloss scaling and
multidimensional scaling analysis of painted specimens. Color
Res. Appl. 12(1987), 315-326.

(YY) 55 59Ud 9 pole kg4 —pale 4y puds

(B9 d



