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2.1 ms%’ui’a‘%’mﬁmmugué (Human Visual Perception) MEM
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Tudauuesd Taoiia1wea T (x) A [0,1] Fai3on31 degree of membership V94 vl
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< Linguistic Expression >:= <Extended term> | <Basic term>

< Extended term> := <Extended> <Basic term>
< Extended > = many | somewhat | few
< Basic term> = red | orange | brown | yellow | green | blue |

purple | black | grey | white

wonmiloninmasimualiensaliNomivayumsaiie Semantic rule udGIdoe
pfuna lnnenginmans lumsinazvaiaeg luduuuvesddisudoe matamaI
Tvaoisdaoiu dfina1uda Tasii3tineudnastanguidnyauzainuiiunim
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NHY Intensity, Luminance, Brightness, Simultaneous contrast, Mach bands, Transfer
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2.2 Color Perception
4 Ao @ @ L4 v o w 3
ieannnmaianududoulumssuivoyudunninined daiy
k4
nsfnydnyuzyanvesnmasuiiuanuduilu Taveguuitugiuves Color stimulus
é o 3 =) é S @ a (Y U
cmgnﬂmuﬂ‘lum@mm SED (Spectral Energy System) 9 C(A) ¥aUanyUSIAYINUA
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MIunuUMT152NOUAIY brightness, hue 1A saturation 1ABT brightness N1N0HINTTVS

o ' { @ z 1 4
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' . L Y] = o Y o1 A A
Iﬂﬂﬂﬁwfﬂliz‘ﬂ'ﬂﬁ light waves maaawaiwsfluamnmssugmumma Mool 1o YUY
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minedsddvadudu mssufludnifusunanty cone WMIYsMIaIu
simiTnves intensity ludaduiimingavesnuiiudSinalunssuivewyud
m‘zmumiﬁandnmmsmmu"lé’fﬁ'wwqyf]mﬁuiﬁﬁﬁﬂﬂh tri-stimulus theory NH)
flofiuh dilsnglumssuie HsV szneudaviled 3 Uszinnitswuudaee
Ui spectral energy distribution 1A® 3 ﬂﬂ%ﬂﬁgﬂuﬂmﬁ'ﬂymzi’: Usznoudln dnyue
Y0IFRIT0n D primaries TnoRidnuaRTudvdn (dominant color) ABUAY 1F7 uaz Ty
Usznoududaunauiionii additive color i Maps AuAwing uazdswiu Gihidusy
1987) HAANTINNIIHANTEN I dominant 11 additive color (38171 color subtraction
aynfefudazdiszneudirnendnuainnamsidines 3 mdaiinaranuds nowi
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m RGB s 0 - 255 MmC MY Kifiet 0 - 100%

RGB Color Model CMYK Color Model

Magenta Yellow
R=2556G=08=355 R=255G=255B=0
H=300°5=100%L=100% H=60°5=100%.L=100%
C=0% M=100%.Y=0%K=0% C=0% M=0%.Y=100% K=0%

2
e

White
R=255 6=284 B=265
H=0°5=0%.1=100%
CuOe M=0%, ¥ =00,

K=0%

<0OIR

Black
R=0 G=0B=0
H=0"5=0%L =0%
C=0%.1=00%, *=0%,
Cyan K=100%

R=0, G=255, B=255
Blue Green H=180°,5=100%.L =100%
R=0.G=0,5=255 R=0,G=255 5=0 E;gg?%.mm%.vw%
H=240°.5=100%L=100% H=120°,5=100%,L=100%

C=100%M=100%_Y=0%, C=100%6 M=0%,Y=100%,
K=0% K=(r%

M 2. waaanmduueen i laeldnguFuuy RGB daumsuansfvounsosiunly
NOUHTUVY CMYK

HLS Color Model

oy, A eI, anududag

Top View Front View

NN 3. HLS (HSV) Hue A9AU99TUUUASY 9ULa3087 71 Hue 921079098

Wavelength A1U09 Value H30019{38n71 Brightness ¥13® Lightness (A21U@719) 1Az
g

Saturation H399i38771A1 Chroma ABAIANUDIUAIVOIT

10



Hue, Value and Saturation

Below: Colors of similar hue, value and saturation will harmonise Jjust as will musical notes one
octave apart. The colors must for they are the equivalent!

Below: Colors of similar value and hue (but different saturation) will harmonise. Any of these
‘harmonies' can be utilised in a painting as either major or minor accents (chords).

Below: Colors of similar value (but different hue and saturation) will harmonise. This would
describe a painting of colors with no value difference. No forms would be discernible Just hues.
We define a high key painting as one with the ‘majority' of the painting surface painted with
high value colors. Some years ago a particular paint manufacturer produced (modular) colors
labled with their value so artists could more easily harmonise their color schemes!

Below: Colors of similar hue (but different value and saturation) will harmonise. This would be
equivalent to a painting done in sepia tones.

MmN 4. 1WSouidfisy Hue, Value agSaturation Tuszduaes iy

e

LCH form

L (lightness) %
L =100 = white
L =50 = gray
L=0 = hlack

C (chroma) %
0-100

H (hue) angle 0-360°
0= red
0 = yellow
180 = green
270 = hlue

0 60 120 180 240 300 360

Mnn 5. vaasdluszauaieves HSV
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2.3 A33NZUVVAGIIASS (Fuzzy Logic)
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= Y v a ::’ =1 9 L] 2 A
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Ay oA A ' Y} A X o o
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Partial True
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: 1
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Taotinuuuiadaae et muadluauninnudud sz 80 Alansy Fudlums i
Heui lunaaadaveuanuiuou
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anvazmwe ldnnfensuanuiluaingn

1. (x)" X >[0,1] a7

>

=t X

1) 1) ;gm}{wqm1
+ +ot = ————{

X . Xy X, 5.9

4’ - * = E
denawl u,(x)/x. i=12....n mnedswmamndumnga g,(x) voex luwa 4 ua:

&4 B, 2 .
(ATOIHINGUIN "+ MIeDYUIU (union)

= o @ «3 a 9 Y
nouiadansunsaudilymideiifaveuwauuuaudnld Taviastsnoonly
-0 =1 =) A 1] v 1
fiamseansvoannuiluauFn (degree of membership)  FIAAIAIWAIRNAVTLH I
A a Y [ 4 =< [] a =
0 uwaz 1 niewowiludadnu [0, 1] Tav 0 nueds iidluaundnluauaz 1 naneds
Y
a [ [ ) a 1 o 1 S o Y
Fumndnluma wazaisznang 0 fu Liluaaindouednluwa  mshusuil ild
a = Py 4? P (] a [ P=1
annusuGsulumsasunaiuiuenesa leglusavessingndie g Taedl

@

d @ a o v oA S .
WINFUAUIBN (membership function) Wuiladdudaiion (mapping function) mq“lu
o 0 a a o [
Tawulaqaunse Wilumnnuduansnluflsdaald Tasanuduaindndmsy
a Ao @ a v JdAM v A [ 3 1 =2 &
HAadea T8nauszauanuiumndntiueiud femaoitioalugisdam 0 D 1 49
ATOUARUNIMNUATINTALLLRTY HOZFAUUURTUNTOIBANINY (crisp set) 3HMUA

AUAIAUNT

I, xed

L &
Ha (%) 0, xgA L

e A SlumauuuatonSemwauuunite x umndaluae g, duswnuiluaingn
d @ a
Twarauag ,(x) dlufanduanudlumindnlume A
d v a
2.3.3 Hanruanuiluaindn
Y a = . du Aa o Y

Waﬂ%ummﬁﬂuﬁuwn (membership function) ﬁ‘luﬁaﬂﬂﬁummimwuﬂsmu

anutluandnvesdwlsndesmslydan  Tassunamsunuidudumnuniiaig

@ N a
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Tidanu Tinivuou tazaquinse Fuiludwiddydeguauiansemsduiumsves
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=) v @ a 1 a
W% mizgUsvesiladduanuiluaundaiinadenszuiunsaauazud luilym

Y a ] @ @ =]
Taoilanduanuiuainsnee liaumnassunSoaumnasiunnlszamsnla

a d o a
yiHavesWanyuaNnuiuainsn
a d @ a a 3 o = a ' d‘dy v 2 a
°1f‘lm‘11?]QﬂQﬂ‘Iﬂ‘!ﬂ’ﬂmﬂuﬂ’lﬂ"]fﬂ“n(l‘lf»ﬂu‘ﬂ’.]ll‘l]ll‘l’iﬁ'lEHf‘L!ﬂ meluwm:nanmmmma 6
a d' Y a Yo A
yran [wtoul¥nune
d 1 .
f. ﬂmwmumﬁﬂu (triangular membership function)

d = a c:’ a o
Asnduaumasuiiniua 3 wisiiwesae {a, b, ¢}

0 3 x<a
—a)/((b- ; a%x =
Triangular (x: a,b,c) = Sl e i ...(4)
\ (c=x)(c-b) ; b<x=<c
0 ; x>c

o N
K. ﬁanw?rmﬁaummg (trapezoidal membership function)
k4

dou A ~ a o
HanFudmaoumeanylinaun 4 Ws1nesae {a, b, c, d}

0 : x<a
(x—a)l(b—a) ; a<x<b
Trapezoidal (x: a,b,c,d) = 1 ;. b<x<c ...(5)
(d-x)(d-c) ; c<x<d
0 ; x>d

d <
f. WanTumaden (Gaussian membership function)
Jd v Jd a a g a IA 2 2 1 =
WINFUINTFOULNINUA 2 WIS1UNO5AD {m, O} ¥I m HUIWOIAUNAY LIAY
O Muone AndouuuIATIIY

(x—m?)

Gaussian (x : m,0) = exp(—————) P ()
(o3

da v o
3. Hanvuszaaah (Bell-shaped membership function)

J o @ o a :/:: =
Handugilszalsnhlinslnesvianua 3 A1Ae {a, b, c}



Bell-Shaped (x: a, b, ¢) (7

. ﬁaﬁ%’ué’hma (Smooth Membership Function)

o @ a a u':: 1A
Handugidneaiinaiiwmesianua 2 Ao {a, b}

0 B x<a
2
z(x—bj : a<x<a;b
S(x:a,b) = b—ab g 1 ...(8)
1—2("“ ) . %0 vk
b—a 2
G x>b

dau @
2. HanvFuauwa (Z-membership function)

Y @ ! a 5‘3 1A
Handugilduralinsinesianua 2 MAe {a, b}

1 ; x<a
2
1—2(2_bj 2 anSa;b
Z(x:a,b) = ;az - ...09)
2(x_ ) : e <x<b
b-a 2
0 : x2>b

@ a
ﬂTi&af)ﬂ‘ﬂﬂﬂ‘vu%ﬂ@ﬂﬂm{]UﬁNW‘lﬁﬂ ﬂzﬁﬂﬂlﬁﬂﬂﬂﬂlﬂ’ﬂmﬁiﬂ%ﬁilﬂ’ﬂi]
Y d' [ 9 d‘ % Y [ 4‘1 Y o a
ATBUAQUUDIVDYAN IS I VLV TﬂUmu15aﬂ‘numeunuma'lwmimmmm
= A o a ' @ a { 14 9y
UL Y mmmms{luammﬂwmﬁﬂﬂﬁ uazﬂqﬂ%uﬂamvﬂuam%mﬂauuuﬂamﬂ"lﬂw
o Ao o a wva A 9/ aw 3 dy £ Jd @
mllmﬂﬂﬁu‘ﬂﬂTﬁﬁﬂ{]UﬂﬂUﬂ5@@111ﬂ’311]@]’€)\3ﬂ15 ﬂ'li’Ji]Uﬂi\iH%%‘VlﬂﬁfJ\‘lIﬂﬂi%ﬁﬁﬂ‘b’u
v

o A - o v Yy Ayve ¥ ~q Y
M6 LLUULW@@'ﬂ'J'IiJlWiJ'\ZﬁNIﬂUL‘ﬂU‘UﬂUﬂTﬂ'J']?JQﬂ@ﬂﬂﬂllﬂﬂﬂ‘llﬂll"a‘lgﬂ‘ﬂ‘l%iuﬂ'ﬁ

NANDY (Supervised training data)



24 aanimmn (Linguistic variable)
wauuufsdmusnlszgnaldlunsesuieavesdusisufenusau
@y s U5z Ton “gaungiilureudu” M “ou” FusainlduaaalSunmgungi
Tumagihio eunsodon 1didu YSumugungil Tures iy n3e “Temperature_ Quantity
is Cold” @113 Temperature Quantity Wudulsamn (linguistic variable) é&tﬂu
wRafidgannluassnzuuuied galsnaedmuamuesdsfinzesuienaly
inmniw Taoldmotinimn dinguistic term) uaglugisinu Taoldiedduanuily
1130 (membership function) FWITAINNUVBIVBATANLLTHHT worfnwnfuld
dmSumsuaauaiauazessaimdlumsdemsveaunud duilaiduniuniiy

a a E{ @ v a ~ a o
ﬁiJ"I“Ifﬂil'lJﬁ%Iﬂ%ualuﬂ'ﬁ%ﬂﬂ']iﬂ‘Uﬂu‘V!ﬂ‘Vllﬂu%ﬁ]iﬂl‘m"lﬁﬂﬁmﬂ

Highly comprehensible membership functions

o
o
v

o
P

Membership degree

Complete fuzry partitiomng

MU 9. fo13awlsnm

@ @ @ v @ 4 e 3 @

dulsmmilumisdseneuiuvesiu)sdaydnust (symbolic variable) 11aze 7

a 3 R @ [ @ v W L4 ' '
11/515 1A% (numerical variable) fat1adulsdydnual i <gilse iy
= J o [ {! L% d' < U w v (]

N39N32UBN" (Shape = Cylinder) A131 “3U319” iudunlsivendaglsisvesing A10819

A sFuay 1By “ANugumiU 4 Wa” (Height=4)  aautlsgsdnaveziilnulu
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AVNNUMUINGIANAAT IAINTTUNAAS ATALNAAS MSUNND Lazdu q daudnls

@ w =) o w a o @ a J v a Y v

dyanvaiinnuding luinomsnenuilyglszavguazmsaadule mslgauls
@ a o @ @ v v o @ { @ 1

mvuilumsswdulsFdueududuls dydnuaididon i 9 uaasidiaume

Al niurveuaailas 1éun Extremely Low, Very Low, Low, Medium, High, Very

High tta¢ Extremely High

=
ﬂ{]ﬁﬂicﬁ (Fuzzy rules)
=3
£ 3
=3
-
3
- .
— o> H
low X high
B ;

- Xy

a @ v @ U =
MNN 10. Fve131uuumsvangualoilacy

v
=

v 10. awsadowiiunglugihlse Toaniw @il

ngde 1: §1 x A1 low uaz x M low uda Yoya (, x ) Wiungu ¢
| 2 1 2 1

ngYe 2: 1 x 3R low uay x TiA1 high ud Foya (x , x ) ilungu €

1 2 1 2 2

nQie 3: 81 x 1A Aigh uag x IA1 low udd Yoya (v, x ) 1ungu C

1 2 [ 2 3

v Yy e o y v '
ngUe 4: 61 x A1 high waz x A1 igh 1d2 Yoya (r, x ) 1ungqu ¢
1 2 L2 4
4 @ aad @ aaa 4
o x Wudnnlsnmwlubad 1, x Wudulsawnluidian 2, ow uag high Wunninm
1 2

(linguistic terms), ¥03a (x , x ) Wugdwuvesingiidesmidangu uaz ¢, C, € uaz ¢
1 2 | 2 3 4

Wunqudoya 1,2,3 uaz 4
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Crisp Crisp

A A

2NN 11. M3Yszaanany s

druiulasdunana liionlaouilunssunanuudulslad (Fuzzification)

wiolugluumailadnsoiSoniuiluduilsnimn (Linguistic variable)
! {o o v

$1UA3 (Knowledge base) ifluduiidaniusiuswaaug lumsaiugu

Uszneuy 2 dIufe §1ung (Rule base) Hazg1u4oya (Database)
[ ° as 2 Y Y

31U40g (Rule base) AIUY0INMIAMUAITMIAIVAN 3 Ao nAFImey Ty

gﬂuumawﬂ%y‘mmum;]eummm (Linguistic rule)
y @ a ] o A A 9/ o

7oy (Database) iilumsiamioudruiduiuionz 1 lunsfmuangms
AR LAZMITANIITOYAVDIATINANEAI HYF

IA30401HUNTONTANIY (Inference Engine) tiuduiivhninfasadou
Yy a a ] 9 a ] ° @ y Y
Yoinvvsauazag e lylunmsAnnununara milouna lndmsuaruqumslaanuilu

Y 3 o a a 4 °
msud lilgm sawismsfimuaitmsvesmsannuemmaey
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' A o d v (] 4 X " o
duiimsnlaseanalieglurreitmungauy (Defuzzification) Tasins

wlasdoyaiegluguuiladIvifumnagnanienmsniugussuy

ad d v ad a a
35MIMARUEINI3 (Central of Gravity: COG) WuATmsmAgwan laanns

= A a 9 o " Ay Yy o d 1 kY
annunmg Aol luilegtiu ainldssduingaguinlslassmazmiannms

v
UszanaumanaunIsail

1 v =) o d’l
Tasavesdulsmeluaunmsiianunuieasil
[ d
COG unuUMYDIARUYNI (Central of Gravity)
v ]

N UnUMALARIHUIN 1 DI N

' = d A o oA b
a, wnumideFvouiana Iudada b i

J dy ~q Ys ¥ s o oA .
wo unuaMNUN 1A Tnave sl uruan i

!

a o
%uﬂﬂlﬁﬂi%ﬂﬂﬂﬂﬁ"lﬁ“ﬂ
Fuzzy Rule-Based Model
Nonadditive Rule Model Additive Rule Model
Mamdanm Model TSK Model SAM

< B
MNN 12. Uszinnveang o
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G d o P =t a

Tumstlszanaailansdy (function approximation) 3zuUngHeEN1HT 3 %tia
Tngy 9 Toun (1) 3UuUD Madani (2) 31uuD Takagi-Sugeno-Kang (TSK) 1oz (3) 3y
Standard Additive Model (SAM) ngﬂtmu Madani 3IUHAN1IBYNIU (inference) YOING

add Y & ] £ =)
At A3dousiu (superimposition) 1nAgHA1E q 4o e liiflunuuuandu aGenszuy
v

HUDHIUIY non-additive rule model A§ S TSK 1Az SAM UM IDYUIULDUIINA
:’ @ . A 9y 9 KX a dy'
117N (weighted sum) 1n¥iay 9 ag esniludeasgaie JaSenszuuuuuin
additive rule model M3vANANYBIsTUUNQUUABTUTAslunmW 12 Nu3Tensailezly

JUuvves TSK

2.5 Image Retrieval Based on Fuzzy Color Semantics
msdudugi Taserdoatss dinnylugiliundunag 1191 (CBIS : Content -Based
v v
Image Retrieval v Taona 11)ez 19 visual feature 154 color, texture, shape Q¥ spatial
[ v v
feature HARIOIMAT NANUABINTYDIMI FUAUTUIZAIBGULANLADINT TUIFS
Y Jd 1 @ 4
anurmelumssuiveauypd nnnsueluanyuzeInlsznouves feature vector
o ! 9/ a V) P 9 o Yo ¥ ¥ & a
Ananudesns luFamssuiveauyudnldiu 198191 semantic concept %4 1av1nd
o ] a 2 A = oy A4 g
1Nz 190 BI53509@ (M WYEY : NLP) Tuns@odinmiaedns msauaunInen
a Jd o @ a
udoyanionndumesiiia (Berk etal., 1982) Suiludosordunmisysannmismaiia
#199N19A14 IR (Information Retrieval) n’hn1‘ﬁaﬂﬁnﬁuﬂ1sﬁ’n%gaﬁtﬁu low level
& v v
1 @ [ @ o Y 1 wva
sawfuanuiluduvesmssudvoayuduisluduvesguanifvesdoyaiily

@ A 9y

] N ) 4 2
SNUUZUINTITUAD semantic feature FI3AIUTIU high level feature UHHUIYANTUAING

U

& v & ‘ﬂ =~ P A qyvq ¥ ¢ A q
AUAUABINITUUL uaﬂym$u11]ﬁﬁillclﬁ'L’f’]ll’]iﬂﬁ'ﬁ](lﬁlﬂnclﬂﬂjﬂﬂ'ly']111{145 LWﬂiﬁﬁz‘UU

v [
@

4

Y
f
Y Ao w

Auiueinsadudu ldnnniwntesnsenouiu low level feature Taymindrdgylu

=
au

=< A dydd a 2 1 ' ' aa . o
MIANYUT0IUNADMINUNATANDYATDII195E UMW IUNANINDY (visual data) N

aad a a S '
amluiiagniduesdduamuzvesdoyaluneuiiunesnonii low level feature (Convey
' v
1992) Zhao W Grosky (Zhao and Grosky,2007) ldvinsnysesiilayldimatiania
ADA Latent correlation TUM5a319FURUTAINTEN 14 low level feature A1) high level
§ Y a . & o @

feature 1o IiRaTu semantic concept Favh I 1Famsoduduninldlavedy

b4
semantic based ummﬂumsﬁﬂmﬁ ﬁmﬁa%'nﬁnﬁuﬁmwszmw visual features LA

: ) v g . Ay ydae w ,
semantic features AIAN3ZHUNAIM semantic N 1S Tanunsa lmivayuludiuves
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v Ay VY A oA o - 4 @ o 1
m3ldmulumsdudulddromanan ndadianusinannasy lumssanmsiudagmi
fimsfinunswazidealudiuved high level semantics iNoNazi A ivayulums

7 @ U :/l a & 9 9 1 - & A o kY
uAflymidnan susismsuimainduqdunlfisy fuzzy semantic Wenazi v
STUVAI 0 FUAUAIWA A VA N semantic concept ( Haslam et al., 2007) 31UV
(Qingyong et al., 2009) Tavinsanun ludauves global fuzzy color semantic description

v
FAIUNINTHUINDUNAUAYDY Neural Network H’hmma‘lumsaﬁmm color semantic

v
Qv A

feature vector paNIN1Fu Taverfumsmiuayueaisns Fuzzy a3dedilddoyann
Corel Image Set 1@ IY9IN 1M (Regier and Kay, 2009) 11§ lumsdudufionnsangy
Amssmuaiu linguistic variable 1/52n®UN basic concepts Taen511871471 Basic
Term ¥3N0A4 Linguistic Value Set iilauinlumai ligunsauandes 188n ludmves
A1umine Wvsiziidan Extended Terms MINORusAv0Y Linguistic Value Set i
am«?ﬂmﬂ“lugﬂa%ﬁyumﬂ basic term MUV IUAUAGINUANIINTE (Syntax rule)

alsnglumsian 1

13190 1. LEag Linguistic value for color semantic

Basic term Extended term

Red Many red, Somewhat red, Few red

Orange Many orange, Somewhat orange, Few orange
Brown Many brown, Somewhat brown, Few brown
Yellow Many yellow, Somewhat yellow, Few yellow
Green Many green, Somewhat green, Few green
Blue Many blue, Somewhat blue, Few blue

Purple Many purple, Somewhat purple, Few purple
Black Many black, Somewhat black, Few black
Gray Many gray, Somewhat gray, Few gray

White Many white, Somewhat white, Few white

)

= Y @ a o (] =y 3 ) 9 a 1 dy y
mumwmiﬂﬂmwmﬂenmmmalumummaumw"lmi‘lumuﬁ Ltﬂiﬂﬂwu§1ullﬁ3

Qe

wyudisEnsofvua¥ed 18 sz 10 -20 iy (Bhoyar and Kakde, 2009) T
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AUYDINIANYUTOI Color Naming Models Nidamv09n13 19 Numerical Color Space N
aa X

mmﬁm15ﬂ“lumiuﬁmummmmwuwﬁ'wmyungyﬂuu Berk et all.( Berk et all.,

1Y B 2 ¥ a %y v PP
1982) l81er1e Color Naming System (CNS) ¥usn 19 lasfiszuviitszneudowadn

v
Uszneualed red, orange, brown, yellow, green, blue, L% purple UBNINNTINNTHUIN
] A . v L= A0 1y ] adg
achromatic terms A9 black, gray, white Lm"lﬂﬂn'dmmGlummmamﬂanma e lunin
A0 basic term set  1U91UYDA (Qingyong et al., 2009) 111 CNS 111% Tagvonomsdnuilu
' A a o o a au a9y

damvesnmsadengiiaunungues lonssintvesd suidedils Hsv iy color
model 11AZ 319 semantic rule Tums mapping 910 low-level feature Tugs high —level
fuzzy semantics T Tao T (x) foAl membership ARANUNLIEUDY T 1T linguistic value

=1 dw 9 =1 =1 =)
(t) msﬂﬂm‘lmmuh ANN HUVUIATIIUAD 3 layer perceptron LUINWNITANYIND

v

3319 operators UUNUFIUYDA fuzzy set UM basic term LAIDININIANUA operators
19411 extended terms ANUMING aei lveswanad1efie t Mo linguistic value ay
M f1® semantic rule Y94 linguistic value t HUIB4 AIAIBIIUFU A1 ‘many’ fvualmily
m operator 18151 m(x) = {M*(x)|xeU} Tavh M(x)e[0,1] 1uminoanuin m
920AYUIAYDIAT membership ¥AAUNTHN membership HAUMAD 0 50 1 Tunsdives

f191 somewhat N3NIMUA s operator UsNHA 5(x) = {SIN(M (x)* 7 | x € U}

'

=

b4 14
1193910 0< M (x) <1 Al s(x) €[0,1] faviu s 921 19A1 Y11AUDS membership 1A%

.
o @ =1

filvunad fuge Siaaasluvazi §1 membership Fufiszduthunarseziniy Fain
TWaeandostuanumnolunuiild 91435 (Bhoyar and Kakde ,2009) H1nsdny
Tudiuves Fuzzy Color Semantic Tao1% RGB color histogram 1 Neuro —Fuzzy L‘ﬁ’e’)ﬁ1
msueniszinnuesdvesuyud anrilavnnsuues ANN 7ild fie three layer feed forward
Tavdl 3 neuron in put layer , 45 neuron in hidden layer 140 11 neuron in output layer
dauﬂaf‘{%uﬁ“lci’ﬂumimm membership fio Bell shape Lﬁauﬂaman dark , somewhat

dark Q¥ bright

1

fli,a,b,c) = — ;> Whereiis the intensity of RGB component of the

X:—C
e
a

color pixel

fi121 Dark A1 a, b, c=(46,2.5 -7.5)
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f171 Somewhat Dark A1 a,b,c=(27,2.2,70)

A1 Bright 4A1  a, b, c = (45,2.75, 245)

Y

NOUTNMILUNAD red, green, blue, yellow, purple, orange, white, brown, pink, black,

o))}

Yy ¥
@ @ ' v a o
gray nudaya 25 A10619 wamananes ldngiedu 64 ng wadnsvesnsnaaes aons

)

Y o

[ ' y
JuAuAI8RII1 mostly green , AND somewhat red 91ne 1w Tammvesgt laminanugndes
o SouaL 48.4675 ,20.5572, 19.8203 MUY MIANYIS0I¥DYRIF I UNUYDI Weijer
UazWIN (Weijer et al., 2009) H1n1511501UMo V52119 Chip based color naming A1 35

o & =) ' [ 1 [
color naming from real world ¥4 Id3U@nan1zINAd DU AU IWUANBUZNADY 1
s l& 1 4 d ' LY a o dy d'
ndoe Usinamaailudu Fedawaldmsltdeduandisdull enddeildgadufunn
Google $1191 250 31 TaofiFoveadswunidlu 11 Fouaz 14 Probabilistic Latent Semantic
Analysis TumsAny1 1Age 1AL IMYOS Yanei 11a2 Barnnard (Yanei and Barnnard,2005)
&0 o a Ca = @ o @ o [ o '
FINNIAATZHAV0T Tasodumnufniiunuanyue (feature) Y8331 TasAuauen
Entropy wamimamﬁugﬂmw 4 152N (car ,shoes, dresses, poetry) 1daunasniny
Y Y awv 1 ~ o [ o 9 a9y o
ANABY 3880% 95.4% NUITEAe N ludnazyeinmssuundlsddronmuiuypdly
ATTNAANNFUNIBIBINGY MBS AFe (Shamir , 2007) 64 hitimsadreunundludnyue
T % ;’f = A dy ° kY v o w a q.: wva

U Ine asiumsanyusesti i s lduuimemsmidunmdnuuse Tuialae

TdanumunevesdTugduuuinduummd lunnn

d o
2.6 9andsznauvaam lumuing
o { o = (= o = [ a
frunundudlunu Ineuduas 7éu Tdumsiinaisnunalaslddiinse

1 A 4 Q/ 0/ Q/ dy
U “ON” “uny” 99" Fellnnuvanedieeunuasnguai

[LEXITRON : http://lexitron.nectec.or.th/2009_1/]
8 (1) - V — embezzle
9U (1) - V - hide
UNN - V - attach
Syn. :: WHUH3 UNU#]

v
Def :: USNYUNIING 2 1136AA 10310
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r-§
iwiaau (2) - ADJ - glassy

Def :: MapunwnansEnuLaaunaedadwddunioy

Example in Thai - viatiaunayiavuiuliudmaen qaauinn
d .
139 (1) - ADJ - impure

A {3 Y T a q’

Syn. - wo#l, luuial, Tunsgndal

Def - rdmtioulszauas lludumn i szautuiy, amutlndldnuveunad
120 (2) - V - mix

Def -: iamtiauilszavalludmmndszauuiy, autladldnuveunad

o o o a ' dy ) a A o 9 A 9
msmmmmmzmﬂimmmu"lﬂﬁiNmmmwaumﬂmmiuﬂmﬂ‘wﬂ Iﬂﬂﬂ'l'iﬁﬂﬂu
o ' dy o 1 d’l ' = a L) ' 1 @ o
AUNAIUDIN Google W'Uﬂ“ﬁa11&‘1‘14ﬂTiﬂaTJﬁQﬂTiuﬁﬂﬁﬁilﬂﬂﬂQ‘UE]QﬂWl’J’E)EJ'NL‘]iu “G]W‘l"lﬁﬁ
= Y % % v a A ;7 v = e .
FduouLAa (Reddish Orange Sapphire) “ , “Hunuduasoudy », A Inuduasoudy » ,»Tans
=4 Y i‘_l = A A 4 wya A n o aA L, 2
Lﬂ‘le'J‘L!TH%‘L!L UALAUIDH DY ,”ma"lnmmmﬂumam , CHANAUNIVADILNULAIL” B
A Y 9 @ o w @ 1 i 4 o Y dyd
ﬂTiﬁﬂﬂu(ﬂ6361ﬂﬂﬂ15ﬂWﬂUﬂ'\H"Iﬂ‘ULMﬁZ?Jﬂﬂ’JH‘JJHHU m‘lwﬂizmumsmammmn
:/I :/l o w z 9 9 1 s v Y 4' 9 d A
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