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Abstract 

This research aims to investigate the characteristics of keywords from images 

derived by generative Al, develop methods for extracting image features to generate 

new keywords, and compare the efficiency, accuracy, consistency with image 

characteristics, and precision in determining keywords from Al-generated images. The 

sample group consists of 1,000 images created using the generative Al tool Copilot 

Designer. 

The study examines original keywords and extracts features to create new 

keywords using image processing techniques and generative Al. Thirteen features were 

analyzed, including color (comprising color name, color aspect, color scheme, color 

effect, color psychology, and color temperature), balance, texture, contrast, brightness, 

lighting, and art form. The research then generates reverse images from both the original 

keywords and combined keywords obtained from merging original keywords with newly 

extracted keywords. Keyword efficiency is measured by comparing the similarity of 

generated images using Euclidean distance, cosine similarity, and histogram similarity 

measurement. The performance in image search and categorization is evaluated using 

sensitivity, precision, and Fl score. 

Results show that images generated from combined keywords have a higher 

similarity to the original images compared to those generated from original keywords 

alone. Combined keywords demonstrate high efficiency in capturing important image 

characteristics and details, enabling the creation of new images that are more consistent 

with the originals. Furthermore, combined keywords exhibit a greater ability to extract 

accurate keywords and have higher precision, resulting in more efficient data 

management and retrieval processes. 
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1.1 A113JbU'U111,,el.:J'UCU\11 
QI 

d 
'U'Vl'VI 1 

0 

'U'Vl'U1 

'U(Yq)Tth:::~~jb-U-!li;'1{1-:ii;'l'farl (Generative Artificial Intelligence : Generative Al) bth.1 

b Vlfl 1 'U 16'1ffi 'Ui;'l16/J1'Uqjqj1'U1:::~~jvfl "ITT6fl11b~tl'Uj61JeN bfl~e:l-!lb ~e:Ji;'f 11-!l6Ue:ll_!6'11 'Vl~~fl~1tlfl~-!lfl'U6Ue:ll_!6'1 

~1e:icl1-:ifmni;'le:J'Ul.J11m~w1~~e)-!JlJfl1';j1'LJ1bbm1Jci1-:iV1ih (Enjellina et al., 2023) 1'U61Jru:::~ 

'UqJqJ1'tJ1:::~~jvi'11-tJlYmi::: 1 "U611wf'U-:i1'U~b~tl1n'Ufl1';Pil1bb tJn'tJ1:::bflV1 fl1TV11'U1f.l V11e:im1~~~'U l:u 
,i:Jrnn 11tJ1:::~~~ib 'U-!li;'l11-!Ji;'f 'j';i rl~-!lb 'Ll'U 1 tJ~fl1';ii;'f11-!l"Uel1Jt'l 1 'VI~ 1~tl 1 off-VeJ1J6'1~iie:icJ b ~ e) 1 'Vl1i;i' ~t'JJ~fi\,111] 

g~n~ cQ I\ 'U 'U 'U 

fl111Jf e:J-!lfl116/Je:l-!lrJl off 'Uqj q)1'U1:::~~jb 'U-!li;'1{1-!li;'l';i';irl~fltJ11 '\J'\J1:::~n1,11 'UL 'U-!l1'U~'Vl'11fl'Vl'11tl b 'U'Ufl1';i 

i;'1{1-:ib'i1e:i'Vl1 m~ bati-:i bb6'1:::1mei (Bhanushali & Kajal, 2024; Bird & Lotfi, 2024) bbt'l:::m1'\J1:::f.Jfl\11 
' 

vi1-:ii;i'1'Ufl1'a?lfl~1 bbt'l:::?i6'1'tJ::: (Gu & Li, 2022; Lee et al., 2023) 

-ururu1'\J1:::~~'5b"8-!li;'1{1-!li;'l';i';ifli;i'1'Ufl1'ji;'1{1-:i1'tJm~ b 'U'UbVlfl 1 'U 1t'l~~iim1i~'U1el81-!l';i1~b ~1 1 'U 
QJ QJ ~ 'U 

'U'<il'<il'U'Ui'.i'U1~Vl'Vl'11tlbb ~-:ivfl Vl'U1fl1'ai;'1{1-:i1'tJfl1~'<il1flrl1eJTI'U1tl b -U'U 11l 1r11"1leJ'V'l'Vl (Microsoft) 1 off 1r1 
' " 

1~t'le:JV1 m6llb'Ue:J{ (Copilot Designer) 1m~'Ube:i1e:i (Open-Al) 1off bb'llVl~~yj ~Ji;'I (Chat-gpt plus) bb6'1::: 

~'U 61 B fl 1~mr1~ei-:inm'Vlci1di;'1{1-:im~ 1~tl 1 m1lb~6'l'Uqjqj1'U'a:::~~j~bb\,Jfl~1-!lfl'U vi11 m~ J'Ufl1~~ij 

6"n~ru:::bb6'1:::flUJfl1~ 1~b'Vli'jeJ'Ufl'U 'Ue:lfl'<il1fli1fl111 offr116"-:i~bb\,Jfl~1-!lfl'U 1 'Ubfl~e)-!Ji'jeJ b~tl'Jfl'U 'Vl~elfl111 -iJ 
' 

r11i-:i b~tllfl'U 1 'Ubb~6'1:::r1f-:i '<iJ:::61-!l~ t'l 1 m~J'Ufl1~~1~ b 'Vli'iel'Ufl'U~1tlb ~el-!l'<il1fl 1m~t'l'Uqj qj1'U';i:::~~j'<il::: 

i;'1{1-:i.m~1'Vl~Vlflflf-:i zj-:iv'h1vfbn~fl1';ii;'1{1.:immnnrn"U'11'U1'U1J1flel81-!l';i1~b~1 zj-:iij~6'1m:::Vl'U~G'l1Aru ' " ., 
~el m1 ~~fl11-Uell_!6'1 bb6'1:::m1~e:ii;'l111 'U fan~~'Vlt'l'U'<il~'U'Ufl 1~~i;'1{1-!l'<il1fl'U qJ(Y1'U1::: ~~j (Ai-generated 

image) i1?111J1WtJ11'\J'\J1:::~n1,11m'U'Vl'11fl'Vl'11tl-!l1'U b-U'U fl1';i?lfl~1 fl1'ae:le:lflbb'U'U~'U~1 fl1';i?1{1.:im~ 

6"ruJn~ru bbt'l::: fl1';ii;'l11-!lfl1l"l~m.J::: m11 off-ururu1'tJ1:::~~€l 'Ufl1'ji;'l11-!l'j'LJfl1~?161'U:::-d1mi;'l11Jfl111Ji;'l'U h 
ILi Q,I Q,I dJI 'U 

1 'U~t'lu:::J11'U~~'Vl'1 bb'1::: Ltl~ 1mni;'l1 vf ~~mA:u~'1U:::?\1lJ1';if;)file)fl1i;'li;'l-r1-:i~m-:i1tJ?imJ::: 1mviti 1~ 
" 

'11b U'U~ei-:iilr1111J'il1'U1(Y'Vl~eiv(n~::: bul"11::: 1 tJ~1'Um1Pl n~1m1?1{1-:im~~1 f.l'UqJ qJ1 '\J1:::~~ji;'l1m';it1 

1 'UL 'Ufl1';i 61'U'Ui;'l'U'Ufl116111-!l fl111Jb "V11 '<il 1 'Ui1-U eJ~i'Usff eJ'U fl1';i61{1-!l';i'U bb 'U'Ufl1';iP!fl~1~'Uel flb 'Vl'Uel '<il1 fl 
' " 

vfei-:i b~tl'U 'UeJfl'<il1fli1cJ-:ib6111Ji;'1{1.:im1b~t1'U{~tl161'U h bbt'l:::ilr1rum~ b~1Jm';iilG11tJi11J6/Jei.:it1n b~tl'U 1 'U 
" ' 

n 1:::'U1'Ufl1';i b~ti'U{ bb"::: b ~1lfl111l b -v11 '<il 1 'Ub de:iV11 m1 b~tl'U~1'Ufl1~~6111.:i:fi'U '<il 1n-ururu 1'\J1::: ~~i ( Lee 
'U QI Q,I d.!i 

et al., 2023) 

bblJ11fl111 offuru ru1'tJ1:::~~ib 'U-!li;'1{1.:Ji;'l';i';ifl1 'U fl11i;'l11.:l';i'Ufl1~'<il:::il-uei~ b 'U'Ufl111J ?11m'ati 1 'Ufl1 ';i 
CL,/ 'V d.,!J 'U 

i;'l11-!lfl1~~'Vl'11fl'Vl'11tl bbt'l:::ilr1rum~i;'l,!J 1~mh-:111~b 11 e.J81-:! 11n1,111J fl1';j6/JfJ1tl~16/JtM"Ve.JlJ6'1fl1~~1'Ul'U 
' " " 

1J'Vl1131161 ~bn~tmnnm:::'Ul'Ufl11i1 vi11Vlfl1';ifl1';if11'Vl'U~rl1~1~qJ (keywords) '11'Vl1'Ufl1';i~~bf7'U fl1';j 

~~'Vlm~'VI~ Lb"::: m1fi'tJV11ml"I nm m 'U'Ufl111l'VI 1vi 1 t1~1A ru~~ei.:i 1i;i'1'U m1i ~'U11 vf ~r1111Jrm f e.J-:i Lbt'l::: " ., " 



2 

?fe.JV!fl~e.l..'lll'U~f1~UJt"tle.l..'lfl7'V'llJlf1('1..J (Amur et al., 2023; Bengamra et al., 2023) ~bb~f11Pl7..'lli!7f1 

m'V'lcil t1i11 tl'Vl~e.l.lll'V'l~?fi7 "lli11tl 1 tl11,1,miim1vJn bb 'U'Ui"lb~lJ 1vi tlbO'V'l7tfl17lJi'U6lle.l'I..J"tle.l..'leNfl'LJ'jtf1e.l'U 

mmbl;'lt~ n~rut~bb 'Ul;'lf1 L 'V!l.J zj..'le.ll:U~?fii t:-J?f7'1..J~n~ru~-ue.J..'l'V!mE.Ji'~fl 'V!l;'lltl'U~'U'\11 'V!~el'V!l;'l7E.J1tl bb 'U'U ' .., 
Pll;'ltl~b-U71i11tlll'I..J (Papia et al., 2023) vi11im1n1'V!'UV11°17'17AqJG17'V!,r'Um'V'lb'V!"7iJ ~eJ"l1im1iiG11Aqi 

i"l1 'Ub~"lbi1eJ'Vl7 bbl;'lt'U~'U'\11-Ue.l..'l.lll'V'l hJ b'Wtl..'lbb(,lf171elfi'U7tl'J~~~tl11nn 1 'I..J.lll'V'lb'Vllt!'U (She & Cetinic, 

2022) 1 tJ'U:U:U'U'I..Jl5f171?fi1..'lfi1~1Arubb'U'Ui"lb~ii bb U..'le.Je.Jm iJ'I..J ( 1) m1n1'V!'Uv11"11'11Aru 1vit1ii-u~tl 
, QI QI q 

(manual tagging) e.l7P!mJlm'I..Jf17'jfl7'V!'I..J\111°11'17AqJ~7lJfl17lJb"U7Lli!"tle.l..'l~'Ubel..'l bbl;lt (2) m11-iht'U'U 

eJIJ1L'U~~-H~'I..Jlb\1ltlL-B'f171:U\1llil711J1~L'I..Jfl7'V'l (object recognition-based tagging) 1-ffb'Vlflb'I..Jbl;'l8f171 

b~tl'U1"tle.l..'lbfl~el..'l (machine learnin°) 1 'Uf1711t'Ubbl;l~fl1'V!'U\1lbb 'Vine!tJ1 b'I..J~ bb~1715f171b'V!"7iJ'\1~61!1tJ .., ) ' 
L 'Uf171?f 17..'lf17~7Aqj'17'V!fofl7'V'l bli1 bb~~..'lfl..'llJ"Ue.l~lll\11~G17AqJ bli1 bbfl 

1. 'Y.11~fl1111a111T:U:l lum-aiu~n~ru::b~.:ia'IJ\ll~a::'tlv~fl1'V'l 1~'U'Ul:11'1..J 1 'Vlruif mJ..'l b'Ll'I..J 1 tl~ f171 . ., ' 
1J111:u~'U1~fl 1 'I..Jfll'V'l b -tl'I..J ~'U 1~'V!~mbm bblPlllJ?11ii11f11 bm1t~e.1-ifit11tne.1'U~ivne.1'1..J b -tl-u 1 'Vl'U 

' 
~ (color tone), el..'lfl'U1tf1el'U~m:i (composition), 'V!~e.le.l71l.lru-Ue.J..'l.lll'V'l (emotional 

impact) bli1elV7-lbbl.J'UcJ7 

2. flt1111 l1ia~1ba1rn 1 un1-an11J1u~fi1ihAru 1~a11u~u fi'1'11An 1~iiw~tln1'V!'I..J\1le.J1'oJiJ 
QI ff II)~ , 

m1ii1-1l;'l 1v1 bl-I ~el'U?f..'l bbl;lt bb~n\Pl1-i n'I..J 1t11J11iiu1t?f'Um1ru'V!~eiiiiiiim-uei..'lbb(,ll;l t'Uflfll;l vh 1 i .., . ' 
-u1\1lm~1~1'1..J~ bb t1t.1ei'I..J bbl;l~e.ll:u bfl\1l'U qj'V!1fl7G11Aqjml.J?fe.l\111-l~ el..'l n-u 

3. f11111iu&Ue>'IJ'tlv~f11-wviv1~vi11 ~fi1ihAruvia~1.:if u 11ifll-ae>u fll~iJ .n1'V'l~?111..'lti11t1 
~ . 

tlru ru1tl1t ~~iii'niJe.1-iritl1t ne.1'\J~ ~?Iii ~?f l'Ufl'UeJ v1..'litJsii'm..1bbl;'lt 1,1, tll;'ln 1 'V!l.J 611-'l1t'U'U:U v1~1 ., ., ... 
1~m1, 'U'U b~l.l ei1:u 1lJ ?11ii11fl~'U~ n~ruti"l'VliJ\11-Ue.J"lm'V'l bli1e.J Vl..'lfl n~ei..'l . ,, 

b ~ei bbnl -u-uei'oJ1n\11 b'V!ci1d ~1btl'I..J~ei..'l-H~'I..J11tm11 'V!l.J~ ?11ii 11f1?111..'lfi'1a1Aru 1 i1-11ei'U1-1l;'liii"l 
• ., ' 

~n~ru~b~..'lf17tlfl7'V'l"tle.l..'l.lll'V'l (physical attributes) bbl;'lt ~n~rutb-U..'l~'I..J'Vl~mml;'lt'U~'UVl"tlel..'lfll'\'IJ ., 
(aesthetic and contextual attributes) b61!'U ~ (color) vl-u~1 (texture) 1-117lJfllJ61l\11 (contrast) 

fl11lJ?flJ~l;l (balance) fl17lJ6117..'l (brightness) bb?f..'l (lighting) bbl;'l~JUbb'U'UPll;'ltlt (art form) f17161fl\11 

f!UJ~ f1~UJtfl7'V'lb 'V!ci1d b ~e.l 1-ff b tl-ufi'1a1A rui1ii \I tvil 1 W,li)fl1a1AtU~bli1lJ?f tVlel'I..Jt1..'l bi! e.l'Vf 1 bbl;lt~ n~ru~ 
' V V 

"tle.l..'lfll'V'le.lVl..'l bb Vl\l~..'l f171-H~'U7 15f171?ffl\1lfl1a7Aqj b\1ltl 1-B'f1711bfl11~~~ru~ n~rutfll'\'IJ bb'U'Ub "U..'l~ n ~e.l 

b 'U'I..J bb 'I..J1Vl7..'l~ b VllJl~ ?flJ b ~e.ll;l\11-if e.J'o.Jlfl \11-Ue.l..'l bb 'I..J1Vl 7-'lb~lJ bbl;l~ b ~:IJU1~~'\llfifl 7'V'l L 'Uf171~\1l'V!:IJ1\1l'V!~ bbl;l ~ 
~'U'Vf 1 fll'V'l ~ ?I 11..'l li11 E.Jtl ruru 1tl 1~ ~~;fl iX 1,1,lJ-uc11 ~ ..'l~tJ ., ., ... 



1.2 'llJlt1'lh~a-!lt1"lle1-!ln1,-1iEJ , 
1. b~el~fl'l31~fl'l3t1.!t'7Jel.:Jf11'11~ qj~1flfl1'V'l~G1{1.:i~'JcJ'Uqjqj1'U1t~'l3_j1b :a.:iG1{1 .:J'1111-i 

2. b~el~\lll'U115fl11?1{1.:ir11'11~qj~1flfl1'V'l~?f~1.:J~'JcJ'Uqjqj1'U1t~'l3_j1b'8.:JG1{1.:iG111rl~'JcJfl11 

?f fl (ii fltl.! ~ fl '130.I t fl1'V'l 
' 

3. b ~e)b'\J~m.J bvim.Jtl1t~'Vl6fl1'V'l fl'J1:lJflfll>)e),:j fl'J1l.JG'iel\ilfl6iel.:JflU~fl'13t1.!tfl1'V'l bbi;ltfl'J1:lJ 
'lJ 

ml'Utl11'Um-an1V1'W\ilr11cl1Aqi~1nfl1'V'l~?f{1.:i~1cJ'UqJqJ1tl1t~'13j1b:a.:i?t!1.:i?1111-1 

a, Ji 
1.3.1 'tlel\Jb"tl~\il1'Wb'Wel'Vl1 

.:i1'U1 ~ cJ-d' b tl'U fl 1-a?tf 1-:ifi 1 '11A qi l:17VI -ru m'V'l~?f ~1-:i ~1 cJ'U qiqi 1tl 1t ~'13j1 b -8.:i?1{1.:i '111 i-i ~1 cJ fl 11 

?f 17\il fltl.! ~ fl'l3rut m'V'l L\il cJ'Vl 7fl 1111u11ii m'V'l~ ?ti 1-:i ~1 cJ'U ru ru1 tl1 t ~ '13i ?f n \il bbi;l ti bfl 11t ,,;-rre:iii mt 1 A ru 
ft QJ Cl.I d.11 \I a., 

~\lll'U1r11cl1Aru1vi~~7flflt1.!~fl'l3rut'7JeNm'V'l 'Vl\il?feJU mht11ii11bfl11t,,;1,1,l;lttl1tbiJ'U'\J1t~'Vlfifl1'V'l ., ' 

1.3.2 'lh::,nm tb~::ni'iiJ~1mh:iv1t<tiifoti1 • 
1. fl1'V'lt11cJ~G1!1.:i~1mfl~eNile:i-ururu1tl1t~'l3ib:a.:i?t~1.:iG1111-1 Lfl 1 'V'li;leJ'Vl ~i161ltlb'UeJ{ ~1fl ., ., "" 

b1U161ll9l Pixited (Pixited, 2024) zj,:i1,tJ'Ufl~.:Jfl1'V'l~;\Jvfi;lbbUUbtl\il?f1l.J11flU1l.J11-U'\J1tbcJ6lltl~1'U 

m1~n'l311~ ~7'U'J'W 1,000 m'V'l i.:i-d'i'.h1u 161ll9l~el'4qJ7~ 1 vi1-iffl1'V'l~G1{1.:i~1fl-uqiqi1'\J1t~'l3_j1VlmcJ 

1,1u161lw; 1,1,~1 'U.:J7'U1~cJ-d'~ei.:im-amu~:w'U~~cJ 1 tl11,1,mii-uqiqi1'\J1t~'13j1ffi -uG1~1.:iitJ ~.:ib~eJfl 1-ifm'V'l~7fl 

bb V1ci.:Jfl1'V'l~1tUbfl~eJ.:JiJeJm -UeJ ~1-:J"U\il b ~'W b ~el 1 iX.:i7'U1~ cJijfl11:lJ'U1b zjeJneJG'i.:J?f \il 
' 'lJ ' 

fl1'V'l~be.JcJbb'V'l'aL'Ub1U161l~ :wi.:iVl:l.J(il 32 5:l.J ~1'U1'W 40,741 fl1'V'l ~1fl 10,609 b'V'l?f (B1.:JB.:J 

-ueiiii;l~1fl1'W~ 15 ~.:ivi1fl:w 'V'l.131. 2567) 1'W.:i1'U1~cJ-d'~1~cJ-w~11ru1m'V'l1uil.J~i'.ie.i'1flw'VlulPie:ia.:ifl:w ~ 
'lJ 'lJ 

?11mw~.:ie.i'11 iX1,n\il;\lu~'U1m1V11.:i~i;ltlt~bb'Ui;lfl 1 ,,,~ 1,1,~1 u"Urutb~mnuiim~rie:i 1 iX1,n\ilfl11l.J~(il'V'li;l1(il 

fl11:Wa'U?f'U Vl~eJl-111:lJb"LJ1h~(il 1~ Vl1fl 1~nfl11bbcJflbbcJt fl11eJ1.:JB.:J bbi;ltfl11~'W~'Wfl11:lJ'i()~,:j (hJtl1m'V'l 

fl'W~.:J l,l,i;ltfl1'V'l 1,viile:ium 1 'tl b'V'l11teJ1~~t 1 '\Jmt'VlUVl~elbVlilel'Wfl1'V'lUflfl'1~1.:J) 1,1,i;l~ 1,~e)fl~1flfl1'V'l~:W 
' 

rn-ff.:i1u?f.:i ~.:i1,~einu1tbfl'Vl"Uei.:i-Sl.lm'V'l~1u1u 10 5l.J ., i;l~ 100 m'V'l A\ilbD'W 1,000 m'V'l 'l.l-a~ne:iu 
"' "' I 

~1EJ6:lJfl1'V'la~1 (Animal) 1\lll'W'B'a1:lJbb'1tl311'1'W1 (Culture & Religion bb'W'W~16iJ (Fantasy) eJ1Vl11 
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(Food) 'l.l-at~\311?1~4 (History) fl11bb'V'l'Vl~ (Medical) e.i~~.nrusvi (Products) eJ'"Jfl113lbb'1~161l1'Vl (Space 

& Sci-Fi) b'Vlfl 1 'W fa~ (Technology) bb'1~1?f~bb'U'1fl (Unusual Materials) 

2. bfl~ei.:iileit111G1!1.:im'V'l~'"JcJ'Uqjqj1'U'at~'l3j Lfl1'V'l'1eJ'Vl ~161lb'WeJi (Copilot Designer) -fim~ii 

'U.:J ~:lJl,:lJ~ l°l~belb'VleJ4 (Bing Image Creator) b~el.:J~1flbU'Ubl°l~el.:JileJm-ift:w1,(ili;l Dall-E 3 zj,:i1,tJ'UL:l.Jb(ili;l~ 

:W'U'a~~'Vlfifl1'V'J'1~ 1 ufl1'a?f~1~fl1'V'J hJ b~tl~116U~1tl 1 'Ufl1'a 1-if ~1'U L 6U.:J1'U~1'Ub 1tlu111 b61leJ4ci.:ie.J6'1 L ,xm -ii 
'lJ 'lJ 

b"LJ1~~fl1d 1-ii.:i1'U 1~~1tl :wrn 6Ufl11.:J'7J17.:Jvl'1 LG'lfl ?f1l.J1'aflfl1Vl'U\ilf11cl1Aru~1flm'V'J bb'1t?f~1~fl1'V'J mfo~1fl 
'lJ ., 

r11~1Aqi1~ 



.... .... .., 
1.4 n<ae>'ULL'IJ1fl~n1<a1'1a 

fl1eJ'Ubb'W1~~fl111~tli1i11IPl~'\J1:::?1-:ir1b~B'W~t.11fl11?1{1-:ir11G11~qi'17flf17'V1~?!{1-:i~1m".lqiqi1'\J1:::~~j 

1~tl 16llfl1';j?f fl~flrua fl~ru:::f11'V1 bb~:::1~'\J1:::~'Vlfii11'V1"1JeJ-!lfl1&'11~UJ~?!{ 1-!I 1~ fl';je)'IJ bb 'l.11~~ fl 1';il~tli1i'.ilil1 
• u 

bb'U';ilil-:ti1 

lillbb'U';i~'U: 15fl1';i?ltl~fltUafl~ru:::m'V1'11fli11'V1~?!{1-:i~ltl'Uqiqi1'\J';i:::~~_;i 

lil1bb'U';i\P\11J: 'U';i:::~'Vlfii11'V1"1JeJ-:ir11~1~qi~?!fl~'11flfltUafl~UJ:::m'V1 

fl1111a11-wu1h:::vrh-:i lil1 bb '\J1: m::: u1u m1?1{ 1-:if11V1~ ?1{1-:i ~1 tliJqi qi 1'\J1::: ~~j b tl 'Ulil1 n 1i1u~ 

&'11~ qi L 'U fl1';i?f tl~fltUa fl~ru:::.fl1'V1 .a-:i'1:::'W11 '\J~fl1';i?f {1-:ir11G11~qi 1 'l,1l.J~iifl111la'11'W'UfitlUfl'1.l~fl~ru::: ., 
bi1~1iJ'U 

mV1~?1{1-:i~1tliJqiqi1'\J1:::~~j -> m1?1n~11ru"'fl~ru:::mV1 -> r11G11Aqi~1ii 1 i1lJ 
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fl1';j1~ tl b~1l~'U~1tl fl1';jbf1'U';i1U';i11li11'V1~?!{1-:i'11fl'U qiqi1'\J1:::~~jb -B-:i?!{ 1-:i?f ';j';jf) bb~::: L "llbfl~eJ-:ii'.leJ 

iJqiqi1'\J1:::~~jb~B?1{1-:ir11~1Aqi"1JB-:tmV1t!t.1 1 '17flt!'W~fl~1rJU.1~fl~ru:::f11V1~?111111t1'll1111?1n~r11 

&'11A qi 1 Vll.J \Pl';i1'1?!eJUfl111l~ fl~eJ-:ibb~::: bbl.J'Utl1"1JeJ-!lr11~1Aqim~mneJ'Ui11J1i1 bb~:::r11G11Aqii1111 Vll.J~ltl 

15m1?1{1-:imV1fl~U'11flr11~1Aqibi1~1t!u bb~:::1~'\J1:::~V1fimV1~1tlfl11b'U~tlUbvitlum1iifl~1tlfl~-:i"1JB-:i 

mV1~?1{ 1-:i 1~ 1~tl~'11';iru11 'Ubb~m111~ fl ~B-:i bb~:::m1ii bbl.Jt.1tl1"1JB-:tfl1V1~?1{1-:i~1tir11G11Aqi~-:i?1B-:i bb uu 

mB'U bb t.11~~ fl1 ';i1 ~tii1lJ-:i b iJ'U fl1';j'Vl ~~ B-:t bb~:::'\J 1::: biJu'\J w ~'Vlfi mV1"1JB-:i1i m ';j?f n ~ r11 G11A ru 1vt111~ tJ fl 7';i 
• u 

b'U~tl'U b vi tl'U nu fl1~1Aqi~'Uu'UU bb~::: fl1';j 1 "ll'U';i::: 1ti'll'U'11 fl rJ'1.l"'fl~ru:::"1JeJ-:ifl 1'V11 'Ufl1';i'W~'W1r11&'11Aqi 

1 Vfl.Je) ~1-:iil'\J1:::~'Vlfi mmb~::: bbl.J'Utl1 lil-!lbb?f ~,:j 1 'Ui11'V1~ 1 

t 
I 

Fi1fi1Aty11111Jvillf11il'l1n 
c:iruli'n1:tru~n1'l'i 

i11'V1'Vl 1 fl';ieJ'U bb 'U1\"1111lfl ~"IJ eJ-!1 fl 1';i1 ~ tl 

111VivlllfNlol11JiJiyq.111.lif.Gll:t~'l1n 
1. Fi11hi:\'iyr.iu,nl1J~1111~:11nilcyiy11.l1zG\1:t;f 
2. Fi1thA(\1'1"11J~tGi-:nnn1~11fi'A1'lfllAm:tcu:, 

t 



1.5 'U~~ teJSU'U~fll1fl'l1~~Lfli'tJ 

-:11'U1'iijcJ-0'oJ~b tl'Utl1~ Lcl"ll'U1'U~l1'U\911-:!6] \9\e) 1 tl-0 

1. n1'atl½'t1tl'a~tl'a~fl'Vlfiil1'V-IL 'Un1'aifln1'a'llel3.J~Il1'V-I fl1Tl~'~'U1 b 'l'lfl'Ufl 1 'Ufl11?f11-:lrl1 . ~ 

rl1fi' fY 1 '!Xnt1fl1'W~?1{1,:i~1 cJ'U'1jfY1tl1~~~i'oJ~61!1cJ b ~l.Jtl1~~'1'lfifl1'W 1 'Ufl1';i'iij\9lfl116Ve1\ja.fl1'W 1 '!Xii 

i.ht~'l'lfim'Wmn-fi'U L\9lcJn111-ur'hrl1fi'ru~C1n?1~1-:it'Ue181-:iiitl1taV1fimYl ., "' 

2. n1'afl 11~ th a1f\' ruiili'.iR Nil1'V-lfl~ L\91cJfl11tl1 b?f 'U e)b 'l'l fl'W fl fl1';j?f fl \9lflt\.!"' fl~ru~m'W 
~ 1 V , 

e:i 81-:ia ~ bB cJ \91'.Jt "li1 cJ 1 ~rh rl1fi''1) ~ ?1{1-:it'Uii r111l.l?f e1 \9lfl6"e:i-:i nt1 b d m111 bba~ "'n~ru~"IJ e:i-:i m'W e:i 81-:i bb vf 'oil 1-:i 

'VI 11 ~fl1';ifl'UV!1 bba~ fl11'iij\91 fl11 fl1'WJi'1cJrl1rl1~fY b U'U 1 '\.)e) 81-:!iitJ1~a'l'lfifl1'W 

3. n1'aL'Vtl'a~1£1"lf'lJ1Wl1'Ufl11~Il1'V-leJV1.:lfl3.Jth r\'1rl1~rum~'oJ1flfl1';j?ffl\9lfltU"'fl~ru~ . ., ' 

m'W ~~61h t11 ~-:iTwi~ tJ~ bM t11 num1?1~1-:i.n 1-w~1 t1'Ut1Jt1JT1.h~~~jih.bdh15.n 7'V'l m~~i1r111lJ 
.., 

-J1m.1hlJ1n-liu 

4. n1'a'U1 ltllmu.:i1'lJ~1'Un1'aAn'l.oJ1 fl1';j~~'U1b'l'lfl'Wfl 1 'Ufl11?f11-:lr11rl1~fY"IJ€l-:l.fl1'W~ 

?1{1,:i~'lcl'UfYfY1i.h~~~im'oJiifl11tl11 'IJ1 m 'U?f(l1'U'Ufl1)~fl~1 b "lj'I.J fl11?1{1-:ir11'11~ry b ~e)"lj'J cJ 1 'Ufl1) 

?t{ 1-:lb i1e:JV11fl11 b1 cJ'Ufl1';i?fe)'U~:rifl11lJV!a 1 fl Vim cJ bbat'U1?f'U 1'oJlJ1 nt'U 'Ue)fl'oJ1fl-0cJ-:!?f1lJ11C11 m 'Ufl11 

?1{1,:i bb a~ 'iij \91 fl1')~1'U6V Bl.la fl1'W~ii 1°11 e)fitl 1 cJe) 81-:!iitl W a'l'l 5 fl1'W ~ 1wrt1fl111.-if-:11'U 1 'U fl11?f e)'U bba ~ 
"' "' 

fl1';j~fl~1 
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,:I 
'U'Vl'VI 2 

QCU dd II 
rnn~1·nta ~.:J1'U'l'1f.l'VI mu11.1e1.:i 

2.1 ilruru1tl':i~~~tL1i.:iai1.:ia':i':iA (Generative Al) 
QI QI dS 

'Uqj qJ 1'LJj~~'l!fi b 'U.:J?l-r1.:ia111-1 V!1elb :Ub 'Wm 1'VivJ be) 1ei fiB'Uqjqj1'U1~~'1!fj~a1in1t1ai1.:i b'i1BV!1 

1vil.l 6') 1vi'ei~1.:JVl6'11flV!G'l1cJbb'U'UB~b'Wwi b"U'U 1-rra-r1.:i-ueir111:1.J 1'Ufl1'V'I b'V-16'1.:J 1mei "16'1"11(,)tJfl11b~tJ'Wi 
I " " 

:u1n-irm.J6'l~iieitj~1tim11 -il'b 'Vlfl 1 tJ16'l~fl11b~tJ'Wjb~.:J~fl (Deep Learning) bb6'l::: 1-il'ei.:if'ir111:1.Jjb vi~1'1uin 

ai1.:ii:.J6'16"l'V'IITT vilJ 1 ~\,le),:jfl1j b:Ub 'I.Je)b 1'VivJ be) 1eiiiVIG'l1tJ'LJj~b.f1'Vlt'WBtjfl'U15fl11a-r1.:ibi1BV11 bb6'l~'U1~ bfl'Vl 

"UB.:J b'i1BV!1 i1J.:ifl11'Vl1.:J1'Ufl'U"UBr111l.J 1'Ufl1'V'I b~tl.:J lmB fl1'1!f11 'U1bbfl1:l.Jr1Bl.J~')b~B{ b'U'LJ!,1'1.J l 'U 
'U 

.:J1'1.J1',ijtJi.1:u~lJ.:ib'W'U 1 'll~fl11'Vl1.:J1'Ufl'U1'Ufl1'V'I 
' 'IJ 

'Uf!,Jf!,l1'U1~~'l!fjb-8.:ia-r1.:ia111-1~1ui'llm'V'I (Generative Al Art) b'U'Ubr1~mifo'Uf!,Jf!,J1'U1~~'l!fj~ 

1 -ff ai1tm'V'l:u1n-ueil.J6'l~iiei ~ 1(,)tJfl111 -u-uei:1.J6'lm'V'lvi1ei-ueim1:1.J~iiei~ b tlu~u;nu 1 um1a-r1.:i i:.J6'l.:J1'W 
'\I '\I '\I 'U dJI 

~6'l'll~ 1 mJ vh 1 ~bn(,)n11a-r1.:in1'V'l:u1nr111l.Jfi(,)a-r1.:ia11r11 V1l.i11(,)t.Jl'llm'V'l~a-r 1.:it'U 1 VllJi.1:u~ 1 .ff 1-1111 

"m'V'l~ai1.:i1(,)t.J'Uf!,Jf!,l1i.J1~~'l!fj (Al-generated image)" m1ai1.:iii.Jm'V'l~1t.J'Uf!,Jf!,l1'll1~~'l!fi b~l.Jl,l'W 

~1t.Jfl11l-U6UBfl11:!.l~b~t.Jfl11 "i"l1BUVI (prompt)" b'U'U"UB~m~:!.Jl,l'U i"l1B:1.J'Vlb'U'Ufl1B5'U1tl~'U 1 ~ 
B5'U1tlt1.:J~,:j~\,le),:Jfl11l~1~'U'U'1-r1.:i 1(,)t.Jfl1jj~'lJG"lfl'l!ftl.J~"l)e),:Jfl1i"l~\,le),:Jfl11b~'U b6V'U l-11Bfi'U1t.J"l)B,:Jfl1'V'I 

' 
bi1BV11 am'U~ V11mb 'U'JA(,)~1,1ei.:im11 ~i.J11fl!J 1 'Wm'V'I 1~'UtJ:u~ 1-u'V'l1B:1.Jvib~Ba-r1.:im-w~1l.Jvir11viuvi H 
1(,)EJ'VJ1 t ~bfl(,)i;.J 6'16"l'V'lfi~~1.:i~1l.Jm1:1.J 1,1a,:im1bb6'l ~fl(,) b ~.:i?li1.:i 6'1111-1"Ua.:irn -rr 

'IJ 

1m(,)6'Jv1tit.J:!.l H1 'Um1a-r1.:in1mb6'l~b 'U'U 1:1.Jb(,)6'11 u~r1 bb 1n 1 fia 1mvi6'lbb'll'U~16'lB.:Jb ~.:i 

i.J1~~'V15fl1'V'lbbf1'U (Generative Adversarial Networks: GANs) b'U'Ubb'U'U~16'1B.:Jb:ii.:i,J1~~'Vlfifl1'V'll'U 

fl11b~tl'U1"lJB.:Jbfl~B.:i~ffir11.:ia{1,:i~,J1~flB'U~')t.J?lB,:i~1'UV!G"lf1 fim!?l11.:i (Generator) bb6'l~~,J1~d}w 
'IJ 'IJ 'IJ 

(Discriminator) J.:iam~1'Ui.1vi'1,:i1ui1:1.J fl'U l 'U1~'U'U'1B.:J ~,:j~~m¾'n'U b ~e) b~t.J'lJ1 bb6'l~iJ-!tJiJ1.:in 11?l-r1.:i 
'IJ 'IJ ' 

6UBl.J6'l 1 Vil.lb ~iir111:1.Jr1611tlfl~,:jfl'LJ6Ue):l.J6'1:U1.:JlJ1flv1?l(,)b vh~b'U'U 1 i.J1~ ~?li1.:iiiviu1~6'i-r1.:iieil.J6'l 1 V!l.)~f1611t.J 
'\I '\I q 'U '\I 

nu-ue1:1.J6'l:U1,:i:1.J1nvi?1~ 1\,lti'Vl1,:i1u 1~tJ-rtJ-uB:1.J6'l~:1.J:u1 m ~.:J'V'l11rubrn~?1i1.:im-wV1~B-UBl.J6'l l VllJm:1.Jbb 'U'U 
'\I q 'U q '\I 

~f1'1!ftl.J~"ll ei,:i{Jel:!.J6'l :U1 ,:iv1ifo ~ ~,J1~ d'1'UiiVl'W1v1iJ1~ b:W'UV!~el i1bb 'Uf1116Uell.J6'lv1°fo b"U1lnb 'U'U"Uell.JG'l:U ~,:iV!~el 
'\I '\I '\I '\I '\I 

6Uel:!.J6'l~?l11,:it'U:u1n era-r1,:i 1(,)t.J'V] 1 fl 11bbt.Jf) bbt.J ~j~V!'J1,:j"Ue):!.J 6'l:U1 ,:j bb6'l~"UB:1.J6'llJ6'lel:!.Jel ~1,:j(l f) \,)e),:j 'V11 l ~ 
'\I 'U '\I 'U '\I 

i:.J6'lG"l'V'lfi~1~iir111:1.JtnG1bAtJ,:inuie1~6'l:u1,:iinnt'U ~eimiim16'111,:i 1:1.Jb(,)6'l~'U 1 ~eimBn fiei ~vJ(,j~l.J 

(DeepDream) U11B6'l a1~~ 'V111'U?lbvJei{ (Neural Style Transfer) belfY'U (AICAN) 

ii'6'l B (DALL-E) 11\ilJ'U1fl11"lJB,:i 1l.Jb(,)6'lfl11a{1,:im'V'l~1t.J'Ururu1,J1~~'l!fi bbi;1(,),:i1'Um-w~ 2 
V V "9 



GAN (2014) Neural Style Transfer (2016) 

DeepDreams (2015) A1CAN(2017) 

DALL·E & CUP (2021) 

■ 
■ 

m';iv\'1-:i1'U'UeJ-:iiJqiqi1i.h~~'l!fjb-8-:ia·h~a';i';i1-11,11'UJum~,J';i~fleJi.Jv11cJV1~t1 3 eJ~1-:i~-:iil 
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1. fl1';ib~cJ'Ujb:U-:J~fl (Deep Learning) b'U'Ui5fl1';ib~cJ'Uj'UeNLfl~eJ-:i~m (machine learning) ~ 
1 -uhJL(i)rt 1m-:i'U1cJU';i~a1'VlL~mJ (neural network) ~i1-;;\'1'U1'Ui'UV!rt1cJ1 i'U 1 'Ufl1';ib~cJ'UjLLrt~a11-:i 

fl11l.JL 'LJ1 h 1 'U'UellJrl 1(i)cJ 1 <ctL'Vlfl'Wflfl1';iL~cJ'UjLb i.Ji.Ji1~aei'U (supervised learning) V!1el 1lii1~aei'U 

(unsupervised learnin°) b~el 1 mlJL(i)rta1m';ifPil1bb'Uflbbrt~U';i~l.Jlrt ~rt'Uell.Jrt 1vi'LeN 1(i)cJ 1lJ~eJ-:J';i~'U 
~ 'lJ ' 

flrual.l~'UeJ-:J'LJeJl.lmb\>lrt~6lJ(i) i1u';i~ 1cJ6lJ'U1 'Um';i'<iJ(i)-;;\'1';iU bL i.Ji.J bLr1~1Lfl';i1~~-rrm.Jr1~i1fl11l.loB'uiei'U b--d'U 
, 'U 'I '\J 'U 

'UeJl,jrt,m~ L~cJ-:J 'Uelfl11l.l V!1eJ1meJ 1(i)cJ 1li~mm~cJfl11l.lf m~1~'Vl1-:J (domain knowledge) V!1elfl1';i 

fl1V!'U(i)flrual.J~'Uel-:J'Umm (hand-crafted features) bb\,lb ml.l L(i)m~cJ'U{flrualJ~bV!~1i!'UeJ{,l 1 'Umi 
, 'U 'U 'I 

'11fl"Uell.Jrt~1el~1-:Jm ~in fl1';i b~cJ'U{b 68-:i~ fli1V!rt1cJU';i~bfl'Vl t'Uel~fl'U 1m-:ia{1-:i bbrt~fl1';i'Vl1-:11'U'Uel-:J 1l.JL(i)r! 
'lJ 'lJ 'lJ 

'UW?i1'VlL ~m.J L-ri'U bfl';i-:J'U1cJU';i~?i1'VlLL\Ji.JUel'U 1 UV!'W1 (feed-forward neural network) 1fl';i-:J'LJ1cJ 

U';i~a1'V1LL'U'U1'U681 (recurrent neural network) 1fl';i-:J'U1cJU';i~?i1'VlLL'Ui.JfleJ'Ubrt-ir'U (convolutional 
'lJ 

neural network) bLrt~fl1';ib~cJ'ULL\Ji.JLa1l.lf11~-:J (reinforcement learning) Lb\>lrt~U';i~bfl'Vli1fl11l.l 

b V!m~al.J bbrt~U';i~ ~ fl{,11 m 'U-:J1'Ubbrt~UqjV!1~ bb\,l fl\>11-:J fl'U 

2. fl1';iU';i~lJ1rt~rtfl1'1!f1fi';i';il.l6lJ1~ (Natural Language Processing: NLP) L'U'U?il'U1V!~-:J'Uel-:J 

Uqj'1J1U';i~~'l!fj (Artificial Intelligence) ~LMcJ1'LJeJ-:Jfl'Ufl1';iU';i~l.Jlrt~rt fl1';i1Lfl';i1~~ LL'1~fl1';ia{1-:i 

fl1'\!f1fi';i';jlJ6lJ1~'Uel-:JlJ'4'1!f~ 1(i)cJ 1 ifleJl.l'rl'Jb\,leJ{bb'1~b 'Vlfl 1 'U brt8~'U 1 fl1';iU';i~l11'1~rtfl1'\!f1fi';i';jlJ6lJ1~--d1cJ 1 ~ 
fleJl.l~1 L\,leJ{a1m';im -u11'1 Lbrt~{,leJ'Ua'Uei-:i\>leim'l!f1~ll'U'l!fcJ1 i~ei?11';i 1vi' 1li11'<il~L tl'Uoif eJfl11ll L~tM V!1eJ 

' 
m~ 



3. f111lJel-m~t1"llel..:irieilJ~'Jb(,leJ1 (Computer Vision) b'Utl~1"ll1Vl~..:i"lJel..:if111'lhtlJ'J~e.J~Jl1l'l 

bb~t f11'j ~n'!!l-1rlellJ~'Jb(,le){~l.J..:ib 'Utlfl1'j~ 11l.Jtl1bbi;lt 1 "Vlfif11'j'VI 1..:iri e)lJ~'J b{,le)TI 'Uf11'j'Vl11 irie:ilJ~'J b{,le){ 
• 

1'U1bbi;lt b off 1 b '1.f11l'l'V11el1me:iei 81,!11m\\fi cJ,!lfl'UlJ'W~cJ1vi' b 'U'Ufl1'j 1 'Ub Vlrl'Urlbb~teJi;JneJ1vilJ~"(j'JcJ 11½ 
~ ' 

8 

rieilJ-W'Jb\91B1~1m1t1(,11'Jlil~'U bb~t'11bb t1mhtbJl'Vll{,lt1, 1tH1..:i, Vl'W1{,11, f11'jbrJ~eJ'W 1 Vl'J, bb~triru"'n~rut 
' ~ ' 

'Vl1,!lb -u..:im1lJV!lJ1cJ~'W 1 L 'WJl1l'lVl~eJ1me:i 1v1e:i81..:ii1tht~V16.f11l'lbbi;ltbbl.J'Wcl1 

b 'WUlil~D'Wffi 'l.J'jbbmlJU qi f;!J1'Lht ~~1m m 'Wfl11~f 1..:iii.Jml'lVli;l1cJ 1 ,J'j bbmlJ zj,:iiJVli;'l1cJUlil-.5' cJ~ 

r)'J'j~li)1'jfil1 ~e)~e),!jfl1'jb~e) n 1 i bb~~t 1 ,J'j bbmlJiJrirummbi;l trl ru~lJ'U&i~bb\9ln~1..:i flt! 1vi'bbf1blJ bl116'1fl1'j . ' 
tln~e:i'Wm .g b1el'W 1 "1Jfl1'jb -ihfi..:i rl11lJ~1lJ1'jtl b 'Ufl1'j~~1..:iml'l fl1'jel'¾f;!J1(,lfl1'j 1 'U,!11'WV11,!!'V-ntih18 bbi;lt 

fl1'U~f11'j ~el 1 'l.J'i1b 'U'W~'Je:l81,!1"1Je),!l 1 'l.J'jbbmlJ~'UcJlJ b 'U 

1. bb'IJ'Vl~~vi l'l~~ (ChatGPT Plus) 

1.1 1 mlJWli;'l DALL-E3 ~iJrl'J1lJ~1lJ1'jtl L 'Ufl1'j~11,!!'j'l.J.f11l'l~~lJlil1..:i 
~ 

1.2 iJr11'U1fl11'l.J'jtlJ1W 20 vle:l~i;ll{~elb~el'W 

1.3 mmt~1V11'1Jm'j1 -ub-u..:il'l1ru'IJ8 

2. i111lblilelfu (Midjourney) 

2.1 LmlJbvli;l Midiourney V.6 zj,:iiJr1ruml'l~,!lbbi;'lt~1m1t1~~1..:i1'l.Jml'l~~lJlil1..:i 
'J , '\I '\J 

2.2 i'.ir11'U1fl11b~lJ~'W~'l.J'jtlJ1W 10 11leli;'li;J1{~elb~el'I.J 

3. eit111l'U 1v-Ji-v~mcJ (Adobe Firefly) 

3.1 1 mlJbl1li;l Firefly2 zj,:iiJm1lJ~1lJ11tlb'Wfl11~11..:iii.Jml'l~i'.iflt1.JJl1'V,j 

3.2 i'.ifi1'U1rn1 4.99 c;imrn1i~m~ei'W 

4. 1ri1l'l1i;JeJ(,l - m611b'Weli (Copilot - Designer) 

4.1 tmlJbvli;l DALL-E3 bbi;lt 1l-li1-veii1lJm11i..:i1m-u..:il'l1ru"1.10081..:i-Bmlil'U 

4.2 hJi1fi1'U1m'j'j1m~eit1 

5. blili1'W1cJ bbell1l'J1'U61i (Gemini Advance) 

5.11m&JL\9li;l Imagen 2 bb~hJG'11lJ1'jt)tJ11'l.J1m'WL~,!l'Vnru"l.!cJ111l 
--=:!IQ ~11d 6'1,dil 

5.2 lJrl1'1J'jf11'jb 1lJ\9\'W'VI 19. 99 11leli;li;J1'j\9\e)bl1\el'W 

6. m(,lbtJi;'l ~'\1-J~'J-U'W (Stable Diffusion) 

6.1 1lJLvli;l SD XL zj,:imm'jti'IJ11 tJ1m'Wb'U,!ll'l1ru"l.!cJ1vi'bb~\ile),!ILmlJbl1li;l~'Jbe),!I 
' ' QI ,Q, Q.tlir::::il 6'1 .c:!l 

6.2 lJrl1'U1fl11b 'JlJ\9l'WV1 9. 99 vleli;li;'l11\9lelbl1lel'U 

7. bi;! bel'W1TI~ bel 1ei (Leonardo Al) 

7.11mlJbl1\i;J Leonardo Diffusion XL ~iJriru~lJllilmi..:i1t11~m'Wb-U..:il'l1tW"I.!~ 
• 

.::i11c:i. .C::vd 61~ 

7.2 lJrll'LJ1fl11b'JlJ(,l'U'VI 10 11\elfli;J1'J(,le)bl1\el'U 
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2.2 LALVUrn9'1 m'lfUL'Uel'i (Copilot Designer) 

11-11~i;'ieJ~ ~1"1ltib'WeJi (Copilot, 2024) b'U'Wb1-1~mifoffliihv,-rtJ61{1..:i~tl.n1~:u1flfl1eJfitJ1cJ 

(prompt) ~1cJ 1mvi'1'Uqjt1J1tl1t~"etjbbvi'1B ( DALL-E) :U1fl h.111-11"1leJ'IAl'1'1 (Microsoft) 611lJTrn 1 i..:i1u 

~1'Wb 1'UtJ';i11b"1leJi 'Vl1eJ 1 'Wbbe)'U~~bl-l"V'W\911..:i 67 'lleJ..:i 1lJ bl-11"1leJ'IAl'1'1 365 bl-l~eJ..:ii'.ieJ:Ut61{1..:i~tl.n1~~~1..:ifltJ 

rl1e)fitJ1cJ\11'W1'W 1 ~..:i 4 ';i'U iim1lJ611lJ1'jfl1'Wfl1161{1..:im~~ii1-111lJ1"1~1cJl-1~..:intJfl1e)fitJ1cJ~fl1'Vl'Uvi 
'U 

tum 1vicJ 1-ub'Vll-11 'W LG'l~'Uqit1J1tl1t~"etjbbi;'it m1 b1cJ'Wj\ -8..:i~ fl 0 -u611m1mt'lJ11cJ'1tbBcJvi'Vl1eJieJm1lJ~ 

l'leJ..:ifl 111 i161{1..:im~ 1 'VllJ 1~ 1vicJiifl111 ml.I bviG'l'Uqjqj1'U';it~"etj b ~e) bb tl'1..:ii eJl-111lJ'Vl1e)rl 1e)fitJ1cJ b 'Vl~111'W 

b 'U'Wfl1~~ bM cJ1ieJ..:i 'We) mnflii m iv'..:i611lJ1'jfl'U-rtJ bb\91..:i.fl1'V'l~1lJl'leJ..:i fl1'j 1vicJ b~e) flv11b~ eJ flbbG'lt f711~..:i1-11 
'U 

\911..:i 67 -d1cJ 1 i10 i'11lJ11t161{1..:i.nTVl~~'j ..:imlJl-111lJl'leJ..:im11~ 

m11-ff ..:i1uii.fru~eJ'W~..:iii 

1. bi1b1tJ1"1l1P1 https://www.bing.com/images/create/ 

2. i;'i..:i~m i11 "U~1cJ'Ut1J;'llm 1lJ 11-11"1leJ'IAl'1'1:Ut b'U'WtleJ~blJG'l (Hotmail) 'Vl1eJ eJ111Pl~fl 

( Outlook) n1~ 
3. ~lJ'Vifl1eJfitJ1cJJtlm~~l'leJ..:im1 1vicJ1eJ..:ifoJ..:im"et11 'VlcJ bbi;'itfl1"et1B..:ifl(]"et 

4. 1-l~fl'\JlJ ~{1..:i 
' 

b1eJ'W 161lfl111-ff..:i1'Ubbi;'ittJ~fl11 

b1e)'W 161lfl111 i..:i1'U ~el 1 "Ub ~e)fl1'j~fl'et1 bbi;'ltl-111lJAvi61{1..:i~11fl~1'Wv11bVl111'W fl111 'U..:i1'Ub'U..:i 

~1ru"ll~V..:i hmimhv1uvi~ivib:U'W 1-111 -u~1cJt'WeJ~fltJbb ~1-lbfl:U~ b~e)fl 1 -ff iiJ..:i bbtJtJ'IAl1bbG'ltbb tJtJb~cJ 
'U ., 

I Q V q 

m tJ 1 m 1 vi ..:iu 

1. bbtJtJ'IAl1 b1tlf71111-11'V'IG'le)'Vl (Copilot) 1-ff..:i1u 1~'1Al11vicJhlii1-111i~1cJ1vi 67 bb~:ud1imhnvi 

1um11 i..:i1u ~eJ~1m1n~f1..:i1tl.n1'V'I 1~bvfo..:i 10 1tl\9leJ1'W bb'1t1tlm~~~f1..:i:u~ii1-111lJi;i~bBcJvi~1 
'U 'U 'U 

2. bbtJtlb~cJ!-11tJ~fl1'j b1cJfl11 11-11 'V'IG'leJ'Vl 1 tJ1 ( Copilot Pro) ~1lJ1'jfl 1 i..:i1u 1~l-l\11flvi\11'W1'W 

1tlm~ bbi;it1tlm~~~{1..:i:utiim1lJG'l~bBcJvi~..:i bb'1~il'..:i1~-rtJ1-111lJ~1mwb~lJb~lJ b"ll'W m11-u GPT-4 
'U 'U 'U 

Turbo ~b~1bbi;i~bb';i..:itu 100 1-1f..:i\9leJ1'W 1-111-u~lcJ 20 VleJ'1'11i \9le)b~e)'W 

2.3 n1101'Vi'U~A1a1A'ty,11n.n1'WthE.1 (Keywording) 

fl 11r\'1V1'Uvifh~119qi :u1n.n1'V'lci1t1 bU'W m1 b~eJ fl r11~~1m1t1tJeJ fl5..:i b 'i1eJV11 1-111lJV1lJ 1t1 'Vl1eJ 

'U';i~b~'W~119qj'lleJ-!l.fl1~ci1cJ11'W 67 b~e) Li~1cJ\9le)fl1'jfl'U'Vl1 1ilvi'VllJ1Vl'Vl~ bbi;i~~eJ6111fltJ0-U..:i1'U fl1'j ., ., 
0 0 0 Q..I I .<:::i!CU Q.JQ 

fl 1'Vl'W vim~ 11-1 t1! :u1 fl.fl 1'V'I fl 1 cJ lJ"1l'W ~ eJ 'W vi..:i 'W 

~ .d Q ' Q,/ Q,/ 

"!.l'W~el'W'VI 1 '"Jbt11';i1:::V1.fl1'Wbbf;l::~nflr1ru1;1m~ru::: • 
1~tJtJ b ml.I bvi6'1fl11lJeJ..:ib~'W61leJ..:il-1€llJ~1 b~e:J{ b~eJU1~J.ni;i.fl1'V'I bbf1~1~~€l..:ifltl1~fl€ltJ\911..:i 67 ~ 

'lh1fln 1 um'V'I b"ll'W V11nmvnt1u1t1ci1t.J"1Je)..:J'/J11:JV11vi, 1~iJiJ€l1:u~11:u~tJ1-1ru~fl"etru~b-il'W'Vl11tJ, J1, vh 
';',J 'U ' 
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bb?f-mvivi, ti1'Uthh.J, fl'U, ,~., 1~'\J'UEJ-:in1V1'Uvifl~ bb'U'Ufl11lllT'U h 1 ~n'Ubb\9l~~flru~m~ru~ b~enJ-:iueJ n5-:i , 

m1ll'\.J1'1 ~b tJ'U~riru"' n~ru~J'U\l~th1nn 1 'Wm~ b -ll'W fl1'~ n1V1'UV1fl~ Lb 'W'Wfl11lllT'W h?t-:i 1 ~n'U'Vl11cm~~ , ..J ~ 

.J1 bb\911°1~ bb'U'Ufl11lllT'U hJ11 ~ll'Uti1'U'U1~ll 

i'lJ\;lel'lJ~ 2 a~1.:ifi1a1iruli110flW~n~ru::~an~ 11J ., . 
1~'\J'U 1 mll bVl~'LJ'j~lJ1~Jl1~1'Ei11ll'll1~ b ~el?f 11-:irl1J1r1tU\11flflUJ~ fl~ru~~ ?f llVl 1m m!'UIJlel'U ., ' 

neJ'UV1u1-d Lllbvi~~'111ruTil-iJ'<ijcJ\911-:i 1 L-ll'W m1llLMcn-u'm, fl11ll'UcJll, bb~~fl11llV1~1nV1~1tJ"1JeJ-:Jr11 

J1ri'ru 'j")lJ()-:!1"11f1'U"IJel-:Jrn -ff bb~~\)V}'LJ'j~?f-!lr1"1Jel-:!rn "tlli11tl \;1")€]~1WU'U Vl1flrl1f1'U"llel-:!rn "tl~el "fl1'jb ~tl"l 
Ill \.I 1 ,.t \.I 

'll1tJV11vi", 1~'\J'UeJ1'1?f11-:ir11J1r1qiL-d'U "d'.ieJ-:iieJ'W", "~eJ'WflmtJ", V11eJ "?f'¼fl?f'W1'U" 1~uuEY-:i'<ijviJ1~ur11 

J1ri'qJ1J11llfl11lJJ1r1qi bVltl 1-fffl~ bb 'U'Ufl11lllT'U h bb~~iJ\J'<ijtJ~'U 1 \;1")€]~1-:!b-d'U 'j~'IJ'Uel1\J'<ijV\~1~'\J "dfo-:i 

1€l'U" 11?1-:in11 "?f,Jfl?f'U1'U" b tieJ-:i\11fliifl11llbMm-ueJ-:!bb~~ bV!Vlb~'Ull1flfl')1\Jl1llrl1f1'U"IJel-:Jrn "tl 
~ ' u 

i'lJ\;le)'lJ~ 3 u.a~.:ifi1a1iruL\1bbrierli ., .. 
1~'\J'U\l~bb?fvi-:ir11J1ri'qi1~bbn0-ff~ieJlln'Um~bb~~-rreld,J~~'U 1 b-ll'W m~~bMm-ueJ-:i, bl'Ub~\I, 

'U'VI fl11lJ'()11, bb~ ~~'U 1 0 -b'~-:J?f1ll11tl'U,r'IJ'U1-!l fl1'j f1'UVl1"1Je),:j\Jl'U 1mvi tlfl11 b~el flVl1€l~'Ui'l1J1rlqj, Vl1€l 

1cir11'11r1rn1 ml b-d'U m "tlel1\lb~elfl "blJel-:!1€l'U" bb~~ "~el'Wflmtl" bb~~~'U "?f'Ufl?f'U1'U" V1'1€leJ1'11cir11 ·a: u , 

'11rlqJ1mJb-U'U "fl111cJ" 

bfl~eJ,:ii'je1vi1'tit11'Vl'lJ~fl1a1~~1J1aiJ~~1'U'j::~~! 

fl11fl1Vl'UV!rl1'11r1qj\11flfl1~tl1tl?f1ll11tl'V1111i1Vl~1tl15 b-d'U 1 "tlb\lb'Uelb 1vi~ beJ 1eJ ~1'Ufl111-ff bb 'll'VI 

~v'.lvi Vl'ieJ Lfl 1 ~~eJ'VI 1vitJm11ci1iJm~ bb~~ 1ci~1eJllvi b ~m11V1'Uvi 1 ~bfl~eJ-:iiJeJ?111-:ir11'11ri'ru 1 ~ Vl'ieJ 1 -ff 
~ ., 

-:!1'U~1'Wbl'U16ill?l aikeywording.com Vl1€l www.phototag.ai m~~ 3 bb?fvi-:ii;,1eJ~1-:im~'11fl 

pixited bb~~'U11 'U?f11-!lr11'11r1qjli11tlbfl~el-:iiJeJ\911-!l 1 bb?fV1,:j~~~-:i~111-:i~ 1 

m~~ 3 'Ufl~fl~?f11-:!'-il1fliJqjqJ1'U1~~~]'1fl 1 ~~el'VI (m~ bVltl Al-Whisperer '11fl Pixited ~m: 

https://www.pixited.com) 



.,; "" 
bfl'aeNllel 

.c:::rl -=ii-==! Q,/ 

bb"ll'\11'1'\"l'\11 'l"l6'l61 

(20 r11) 

aikeywording.com 

(46 r11) 

www.phototag.ai 

(40 r11) 

m:w61Jm..1 L11-1flvr1tl 

'U'U (6 r11) 

rnnG'l fl6'l111'U'U 
'\J 

(31 r11) 

r1 m ~vh cJ 

(19 r11) 

B:Wb:Wflf11 

(36 r11) 

11 

owl, majestic, perched, branch, soft, green, background, wildlife, nature, 

elegant, tranquil, feathered, tree, foliage, beauty, natural, wildlife, 

scenery, avian, forest 

owl, wildlife, bird of prey, nature, feathers, perching, colorful, majestic, 

eyes, patterns, branch, blurred, background, censored, watermark, 

photography, stock, animal, portrait 

animal, bird, owl, screech owl, wildlife, closeup, feathers, eyes, 

wild,nocturnal,predator,nature,beautiful,elegant,mysterious,majestic,silent 

flight, hunter, beak, talons, perched, stare, camouflaged, plumage, hoot, 

wisdom, solitary, fierce, stunning, enchanting, captivating, tufts, alert, 

species, brown, spotted, speckled, woodland, intricate, detailed, intricate 

pattern, intense gaze, stealthy, elusive, secretive, camouflage 

owl, perched, tree, branch, birds, wildlife, nature, plumage, red, white, 

patterns, vigilant, gaze, focus, alertness, surroundings, outdoors, avian, 

predator, nocturnal, feathers, raptor, green background, soft-focus, 

perching, intense, birdwatching, animal, detailed, vibrant colors, tree, 

natural, environment, beautiful, striking, creature, majestic, forest, 

observation, ornithology, fauna 

animal, beak, bird, owl, electronics, hardware 

bird, owl, beak, screech owl, organism, eastern screech owl, feather, bird 

of prey, water, terrestrial animal, art, great horned, owl, wildlife, event, 

visual arts, macro photography, still life photography, 

falcon, wing, darkness 

owl, bird, wildlife, animal, nature, feather, beak, raptor, wild, portrait, 

eye, staring, avian, prey, zoo, hunter, wing, nocturnal, predator 

mask, covering, disguise, saltshaker, container, shaker, bird, eyes, face, 

attire, portrait, animal, look, cat, carnival, close, beak, predator, wildlife, 

head, black, stare, feather, owl, wild, clothing, masquerade, feathers, 

traditional, feline, looking, pet, sculpture, culture, eagle, wisdom 
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'UBfl'11fld8-:iilb1'U l'lliib "8-:J'Y'l1t"W"lltJ~B1.tfY1\,l 1 'ITT "U.fl1'Y'l~?f{1-:i'11flUflJfY1'lh~~~j bb 'U'Uf11Vl'U'91 

r11G11Ary 1i'bb~1bb\Jl1:w 1~1~'4 h.l'mm:wvi'l off zj,:im'1~fln1Vl'U~ L"1cJ:W1i~~bv-:i ~-:im'Y'l~ 4 

.fl1'Y'l~ 4 fl1'Y'l'Wfl~fl~?f{1-:i'11fluryry1th~~~jbb'U'U 11h~'4bfl~t1-:ii'.it1 (.fl1'W'11fl Ray Shrewsberry '11fl 

Pixabay ~m: https://pixabay.com) 

fl1'11AfY (9 r11) - ai generated, great horned owl, owl, nature, bird, raptor, 

wildlife, predator, animal, wild 

fl11l bfl11~1-1fl1'11AfYm~'11 fl bfl~ti-:ii'.iv\Jl1-:J i bb?l'91-:J f;1-:Jbb 'U1'Vl1-:J~mn fl'Vl"11cJ 1-u fl11?1{1-:ir11'11AfY bb"1~ 

15fl11~bb\,l fl\Jl1-:J fl'U 1'Wfl11boff11 '1flUJ?f:W'U~'IJB-:J.fl1'Y'l , 
1. bb'ti'Vl~'Wvi -w~a fl1'11AfYb'U'W hJ~~ru?f:W'U~'IJB-:J'Wflbb"1~'U~'U'Vl'IJB-:Jti11:W"ll1~ b'll'W "majestic", 

"perched" "feathered" bb"1~ "forest" fl1b Vlci1di1 bb 'W1 L'U:W~'1~ b 1J'Wfl11:W?f1 E.m:w bb"1~fl11:Wb tl'W 

511:W'IJ1 &i'IJB-:J .fl1'Y'l bb?l '91-:J f;1-:J fl11:W'Y'l cJ1 cJ1:W 1 'W fl11'U11cJ1 cJ fl11:W?f-:J'U bb"1 ~ fl11:W-:J '91-:J 1:W'IJ B-:J?f tl1 'U ~ 
B~B1PlcJ'IJB-:J'Ufl 

2. bflL'VH'IB'VI 1vfr11'11AfY~"1~b~cJ"1~-:J~'U b'U'U "bird of prey" "colorful" "eyes" "patterns" zj-:i 

11-:ib 'U'U 1 u~i;r fl~UJ~'Vl1-:J fl1cJ.fl1'Y'l bb~~m 1:w L"1'91 bvl'U'IJB-:J'Ufl 1°11 b V1ci1d'1i1cJ 1-um11~'U"' fl~ru~ 
' ' 

bu'Y'l1~~ tl1'1~-:J "1~fl11:W ?Ii.I 1 '1'1JB-:i~"ll:W'Vl~B'U1-:J.fl1'Y'l 
'U 'U 

3. aikeywording.com 1vf1-11'11AfY~V1"11fl'Vl"11mb"1~ilfl11:Wbu'Y'l1~b'11~'1-:J:W1fl 1~bbfl "silent 

flight" "stunning" "enchanting" "camouflaged" fl1b'Vlci1d*L'U'W1i.J~yj~~m1:wLL"1~"'fl~ru~ ., ' ., 
~ d CV .::.i ' 'Vcf ail V I 

'Y'l bPl~'IJB-:J'Ufl 'UB fl '11 fl'UcJ-:Jfl1B'Ufl"1:W'1-:JB 11:WU.!bb"1~fl11111?! fl'Vl.fl1'Y'l'U'UeJ1'1'11cJ'VlB~. 
' 'U 

4. www.phototag.ai e-J?!:Wt:-i6'11'U1:::V!11-:i~ruG1:w'lJ~'Vl1-:Jfl1cJ.fl1'Y'lbb"1~'Y'l~~m1:w b'll'U "vigilant" 
., ' 

"focus" "alertness" bb"1~ "intense" fl1LVlci1i11l-:iL'U'UviG1m'Y'lbb1~~B:Wbb"1~fl11(P}B'IJ6'1'UB-:J'IJB-:J , 
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5. elL11'llel'IJ b~flflvn'U'ti'IJ 1iri'11;11fi'qi~r1eJ'U-U1.:J'11flvH,L~tvi'1hJ L-d'W "animal" "beak" "bird" Lb~ 

i1ri'1~~v1'\Jfl~L"l!'W "electronics" "hardware" zj.:J€l1'<il'U.:J'IJ€lf1t1.:J-U€l~vl'\l'l~1vlb'Ufl11it'IJ'IJ~'IJ'Vl 
' 

"ll€l.:J.fl1'\l'l 
' V 

Q QQ.l'l:lilOOCVd QJQJ Q. 

6. QLnfl flfl111"tf'IJ l.Jfl1a1flqj'VlVl~1f1VlmmL~tfl1€l'Ufl~lJ'Vl.:J~f1'el'rut'Vl1.:Jf11tl.fl1'\l'lbL~t'Ui'IJ'Vl'Vl1.:J 

~~'\Jt L"l!'U "visual arts" "macro photography" zj,:i-iJ1t11iL-u1h5.:im1tl1La'UB.fl1'\l'lL'UV1mt1 

ij~ 

7. flfl1~VhEJ rl1611flt\JL'Ll'U~~fl'el'f1!t~'U.!1'WLL~t'B11:l.J"ll1~"ll€l-!l'Wf1 L"l!'W "feather" "beak" "raptor" 

"nocturnal" -il1 tl 1 'Wf11i'Uiitl1tl~fl'el'f1!t'Biil.J"ll1~"ll€l-!l'W fl~rl1fi'qi 

8. e:i.JL11nm l1ri'11;11fi'qiiiTil16":1.J~'Wfifl'WLL~tL-U1L'<iltl1fl L"l!'U "mask" "disguise" "saltshaker" 

"earn iva l" tl.:J'U€lf1t1.:J m19ir111:1.J.fl1'\l'l 1 'Ul.J:l.J:l.J€l.:J~LL\9lf1~1.:JVl1€l L 'U'U-V eJ~vl'\l'l~1\911 'Wfl11it'Url 1 
' ' 

9. lih~U/11'1J'ttfl rl1611fln1Lbavl.:Jt1.:Jfl11:l.Jb "U1 h~i1fl11:l.JLLlj'UcJ1LL~tflieJ'Ufl~lJ b "l!'U "0 reat 
1 1 °~ Ci ::, 

' ., 
horned owl" "raptor" "predator" .a.:i-8Lb'<il.:Jt1.:J~fl'el'f11t'Vl1.:J-811'Vlt11LL~t'Llbll"ll'Vltl1"lleM'Ufl 

ri'1rl1fi'qJ~1~'11fl Lfl~eJ.:iii eJ~1.:i 1 l1r111l.lvimnvimt1 1vit1fl1rl1fi'qJ,bu 1 vi~~.:i L 'Ll'U~"'fl'el'ru~'Vl1.:i-811'Vl t11 
Q. -=it. I CV ,:::::i, 0 c:ilct..:::::.q1q.1 

LL~~'Wb11"11'Vltl1"ll€l.:J'Uf1 L "ll'W flf1!~fl'el'f1!t'Vl 1.:Jfl1tl.fl1'\l'l '\l'lfl\9lniil.Jfl11vl1i.:J"ll1\9l tl'W'Vleltl€l11"1c.lLL~t 
' ·1 'U 

a.fl1'\l'lbblvl~€l:l.J ii1-11rl1fi'ru~l'W'Ll€ltl~i~'Ut1.:J~fl'el'f11~'Vl1.:J~~'\J~Lb~L'U'Wfl1iW'IJ1vlt1e)€):l.J L61j'W "colorful" 
., ' ' 

"vibrant colors" "visual arts" "soft-focus" LL~t "intense gaze" 

2.4 01'igff1~f!Wgf1JU~~10fl1'W (Image Feature Extraction) 

L 'VI fl'Llfl fl1i'U itl.Jl~ e.J~ .fl1'\l'l b 'U'IJ m~'Ul'U m1ffi i bfl ~€).:J ij €)fl €):l.J~ 1 b \91€){ L ~ Bl L fli1t,.,; bb~ t Lb 'U ~ .:J 

.fl1'\l'l ~~VI~ L ~€) 1 m~-U€ll.J~~IJ1€).:J f11i€l€l fl:l.J1 fl1i LLtl fl~f1'el'W~flrua:1.J'lWi~a1mit1iJ1:l.J11 "Ufl'Ui'U.fl1'\l'l~ 
'U ' 'U 

a{ 1.:J 1v1t1'Ururu1'\J1~ ~'el-'5 ?l1:l.J1itl'Vl11J\1v1t1~'11i W1'<il1f1flf11?l:l.J'tm"ll€l.:Ji'U.fl1'\l'l~1tl L 'Vlfl'Ll flf111'Ui~:l.J1~ e.J~ 
Q.J u ~ ci (\,I 

.fl1'\l'l fie:i e1.:ifi''\J1tflel'IJ~ (Color Components) ~'W~l (Texture) fl11:1.Ja11.:i (Brightness) fl11:l.J 

fl:Wiv1 (Contrast) 1"111:W?l:Wm'I (Balance) m1:wru (Emotion) €l5'U1cJ~-:lvl€l hJ\1 
' 

1. €l.:Jr1'Ui~f1el'U~ fl1ibbtlf1Lbtl~~"llel.:J.fl1'\l'lelelf1L'U'U€l.:Jrl'Ui~flel'IJ~'U~TU L"l!'W ~bbvl.:J (Red) ~L'Utll .. 
(Green) Lb~~~J1L1'U (Blue) 1 'Ui'ULL'U'IJ"llel.:Ji~'IJ'IJ~ RGB (Red-Green-Blue) m1'Vl'<i111ru1ITT -ffri1~'<il1fl 

'U 

i~'U'IJ~ RGB LL~1'Vl1fl11L 'U1tl'Ub vit1'1.J fl'U\91111.:Jrl1~L ~el L vi1~rl1cl1flqj b 'U'U ~bbvl.:Jel:l.Ji:l.J (255,69 ,0) ~il.J 

bb6/!~:l.JeJ'W (250,128,114) ~b~tlltl1'Vl~b~ (102,205,170) b'U'W~'U 

2. ~'U~l ~'\..!~11 '\..!.fl1'\l'la1m1t1'U.:J'UeJ n5.:ir111:1.Ji'UiB'l..!"lleJ.:JJ'U bb 'IJ'UJ11 Vl1el~1vlmtl~'U11 fl!] 

eltl L 'U.fl1'\l'l fl11'U1~:l.l1~ e.J~.fl1'\l'la1:l.J1itl b 'lib 'Wf1111Lr\11t,hbb~t?lflvlflf11~ fl'e!'W~'Vl1.:J bG1'WLL 'U.:J~ b 'Ut!"'f1'el'W~ 
'U ' 

6'1flUJ"llel.:J~'W~1 L~€l fl11'11LL t.lfl bb~tfl1i'<ilvl~11\9ltl e)1'<i) 1 'Ub'Vlfl'Ufl fl111"11t.l1W far1em 1 'U'W11 Lb '\l'l'Vlb vHu ., ' 
(Local Binary Patterns: LBP) bb'11Lb'U~.:Jbth.Jf11€l5'1.J1c.lL"Ut! b'Wtlt.l (smooth) nm\91mtl (patterned) 

Vl1el U:l.l (soft) L'U'W~\i 
' 
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3. m11J?111-:i m11J?111-:i'llmm~ L tl'Wi;11,J-:i"llfi-:i1t~'U"1Je:i-:i LL?1-:i~tl11fl!] 1 'Wm~ 1tm11~ 1-11 

fl111l?l11-:i"1J e:i-:i.n1~?11m1i;w111~~tl'Vl"11tl1fi Lb\Jl1fi~~'UU€l tl~e:i m11 "Ul-11Lu~tl"1J€l-:i'Vlm66a (Pixel 

Average) zj-:ib'U'Wfl11Vl1f11bQ~tl"1JeNf11~ (RGB) 1'W'Vjfl1 vlm66a b~e:iii1-11~'()e)-:Jbb\Jl'1tvlflb66'1Qfl111Jfl'W 

bbGi1\J 1l.J1Vl11 ~1tl'oJ1'W1'W~flb66"1i-:i'Vll.J~ b ~e) 1 m~Fi1m11J?111-:i L~tl111J'()e)-:j.f11~ 

4. r1111J r11J-B'~ r1111Jr11J"tl~'tle:i-:i.n1m 'U'Wm1tl-:i'Ue:i flt1-:im11J Lb(,} fl ~h-:iV1~e:im11J Lb tl1'lh1'W 1 'W 

fl111l?l11-:i1t'Vl11-:it'U~?l'J1-:jbb'1tt'W~b"LJ1J"LJ'U"1Je)-:j.f11~ 1fifl111~fl111Jfll.J"tl~"1Je)-:jfl1~~b'U'W'V11-:jb~e)flBfl 

lfi'Vl~-:i ~el m11 ir1111J fll.l"tl~'ll miJ fl L fl a6"'U (Michelson) zj,:i b 'U'WEJ(Pl11~1'W 1t V111-:i r1111J bb(Pl fl 1J11-:i bb'1 t 

t-1'111 l.J'll e)-:j f11\il111J?l11-:i?l-:i ?I~ bb'1t ~ 1 ?l~'ll e)-:j .fl 1~ 
'U ' ' 

5. fl111J ?ll.J ~'1 1°1111J ?ll.J ~ '1'tl e)-:j 111~ b 'U 'U fl11U-:i'U e) fltl-:il 1.fl 1~,!'Uij fl11 mt "il1 tit! 1Vlti fl bb'1t fl11 l.J • • 
?ll.l~a 1 'Wfl11~m 1-:ie1-:ir1tl1t fl€l'U1J11-:i 1 zj,:i?11m1mL tl-:i 1~L 'U'W?1e:i-:itl1tL.fl'Vl~e1 i1rn1 mt"il1titl1V1tl'fl 

b'V11fl'W?l€J-:i"LJ1-:i (symmetrical) bbftt i1m1mt"il1tltl1Vltifl 1lJL'Vl1fl'W?IB-:i-li1-:i (asymmetrical) lfif111 

V1~-:i~?11m1~ 1 -b1 'Wfl11'U1tbiJ'Wm11l?ll.l~'1'tl€l-:im~~e1m11 -UP1'Wtlfla1-:ima (center of mass) zj,:iL 'U'W 
• 'U 

"il~~i1m1mt"il1t1tl1V1tl'fl"1Je1-:im~e1ci1-:i?11J~a 1~tifl11V111-11Lu~ti"1Je:i-:ivl fl L66ai-:iV11J~ 1 'Wm~ 1~ti1 i1-11 ' . 
fl111J b "LJl.J'lJe)-:j bb?l-:i b 'U'Wtl1Vltifl "il1fli1'Wb 11"iltVl11ttltVh-:i1tV111-:iPl'Wtlfl '11-:jl.J'JG'I fl'U"il~ ~-:i fl'11-:j"1Je)-:j.f11~ 

'U ' 
.di! I I.I I Q 

bl.J €l 1t tl t'Vl1-:i'W e) tl bb?l~-:i11.f11~1J fl111J ?ll.J ~ fl ?1-:i 
• 'U 

6. el 111JtU fl11'U1tl.J16'1t:JG'l.f11~ b ~€11 bfl11tvifl rufl'fl'i!l'f;Ut'Vl1-:je)1jl.J(U"1Je)-:j.f11~ b 'U'Wmt'U1'Wfl11~ • 
1-u'Vl~'i!l'~~zj-:iLU'Wm1Pifl'i!l'1L~mn'U16m1~~i1t-1a1J1e1m1fojLLG'lt€1111Jru"1Je:i-:i1J~'i!!'tl l~tim11Lr111tvi~~ 

b'U'W~Vl~fl, L 'Vl'W, \il111J~l.Ji;11, bb'1tl-11'tJe)-:j.f11~ b 11?111J11~?11'U€1111JtU, L 'Vl'W, Vl~e)e)111JtU'tJe)-:j.f11~ 1~ 
' 

i;11€Jci1-:ib -U'W ~~elel'Wbb€1€11"iliit:Jfl\Jle)l°l'J11J~'U{'Vl1-:j€J111JtU fl111bfl11tvi~?l11J11~ 16U~Vlf(fl, L 'Vl'W, \il111J 
\J 

~l.J~ll, bbG'ltf11"1JeN.f11~1'Wfl11?1{1-:ie:i1wru'Vl1-:i€1111JtUVl~e)e)111JtU"1Je)-:j.f11~ b-U'W ~e)'UeJ'W (b-U'U ~bb~-:i. ~ • 
~l.J, bbftt~b'Vl~e)-:j) irfl"ilt"tlfl\J1b id~~fl111J{afl'tJe)-:j\il'J11J~'Wbtq'iJ, ~fl'-:i-:i1'W, Vl~e)fl111JVIG'l-:i1 Vl'1 b'W'llrut~~ 

'U 

b~'W (b-U'W ~tl1L1'W, ~b~tll, bbG'lt~lJ1-:i) iJfl"ilt"tlfltJ11iLfi~fl111J{afl"1Je)-:j\il'J11J?l-:i'U, fl11~e)'Wflfl1tl, Vl~e) 
" 

\il111J b\31{1 b~tl 1 lil 

.c:it..cudd 91" 

2.5 .:i1'U1'1El'Vlbnf.11"tleN 

n1-aai1.:i.n1-w~1f.lilcycy1tJ-at~~! (Al image Generator) 

m1?1{1-:im~~1tl'Uqjt1)1'U1t ~'i!l'j b U'Ui1-u e:im~fofl111J?l'W b"il e1ci 1-:imfl b 'iJ1-:jfl111~ tl zj,:im1 

'U1b?l'W€115fl11?1{1-:im~~1tl'Uru ru1tl1~~'i!!'illJ b ~ t)-:j bbfl~-:j b ~'Wfl11?1{1-:im~ b vhi1'W bb~EJ-:i111Jfi-:i fl 11 
(I.IV d1' q 

(Pl11"il~'U 'oJ1bb'Wfl lbfl11tvi bbftt~el?l11.f11~~1~t:J~\9l('W~1m'Vlfl'Wflfl11b1tl'Wjb:U-:i?1~1-:i?111r1 (generative 

learning) ~i1fl11?1'Wh1'WVIG'l1tl~1'W L"l1'W fl6'1tlt ?lm'U\9ltlfl11l.l m1Plfl'i!1'1 bbftt~(Pll'Vltl1 i1-:i1'Wl~tl~ 

~fl'i!1'1t:J~fl1t'Vl'U fl111J'Vl1'Vl1tl bb~tfl111Jb'U'W 1 tJ1~"1Je)-:jb'\IIV'l L 'W LG'!~ fl Tm{ 1-:j.fl1'V'i~1 tJUruru1,J1t~'i!l'i'( 'W 
V V d.\l 

~1'W?1mu(PltJm11J t-1ftm1~rn11•y,,ru11L'VIV'l 1 'W 1~~i1ih:mm~'Vl'U~~~e:i m1e:ie1 mL'lJ'U m1?1{1-:i LLG'l~fl11 



'l11Lr:t'UB~1'Ur:tt11'U\JlcJ mi'l.J LL~ fiijm1:wvf 1vi1t1~~B~ Le-J-lit1) L -d'U m1m zjB:w 1t1~1:::Vt11~n1mL'1::: 

fl11:WVl:W1tJ \il11:WL'U'UL~1"1J€l~"1J€l~flTl"J LL'1:::fl11:WL U'U511:W"1J€l~fl111 -VL'Vlfl 1'U fa8 (Enjellina et al., 

2023) 1 'U\,11'Ufl11~n~1ijm1'l11L?l'U€lfl111 -VL'Vlfl L'U L'18ffi 'Ufl11L~tJ'U{\,11'U STEAM (Science, 
" 

Technology, Engineering, Art, and Mathematics) 1vitJ1-VLfl~€l~n€l Prompt Aloud! 

~~ b U'ULfl~B~iiBvi°l -ii'b 'Vlfl'Wfl"U€lfl11:W~fl1Yl (Text-to-Image) 1 'Um1r:t{1~mYl'11n-U€lfl11:W ijm1 

€l€lnbb 'U'Ufl11 b~tJ'U{Jbmfl~€l~n€) 1vi tJ 1 i~ b1tJ'U 1-Vfl11:W~vJ?l{1~ ?l11flL 'Ufl11?l11~-U€lf'111:W bb'1::: vli11Yl~ 
" " " 
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r:t11~.ff 'U'11n"UBm1:wi!'U 1-if L 'Vlfl'Wflfl111bfl11:::l1fl11b1tJ'Uj (learning analytics) 1 'Ufl111bfl11:::l1"LJB&;j'1 

"1JB~"UBm1:w LL'1:::n1Yl~~L1tJ'Ur:t11~.ff 'U Yl'U11m11-if L 'Vlfl 1 'U L'18t111r:t11~mYl~1t1-ururu1,J1::: ~~ir:t1mw 
'lJ QJ QJ cd 

b~:Wfl11:W?l'Uh m1:wr:t'Un?l'U1'U Lb'1:::m1:w~vir:t11~r:t11fi"1JB~~L1tJ'U1'Ufl11b1tJ'U'a~ (Lee et al.,2023) 
q " " 

'U €) n'11 nil fj~ij,11 b?l'U €) fl111 bfl11:::~ fl11~ €) ?1111'Ufl11?l11~i11 Yli1:w fl'U1::: Vf') 1~:W'4~cJ bb'1::: 'U t1l t1l 1,J1:::~~j 

(human-Al co-creation) 1vit11-ii'L'Vlfl'Wflfl11~1bL'UnmYl (image classification) bb'1:::fl111bfl11:::l1fl11 

foj (perceptual analysis) LU~tJ'UbvitJ'Ufl11~€l?l111:::Vl11~:W'4~cJbL'1:::'Ut1Jt1J1U1:::~~jl 'U~1'U~1~ 1 
L'11'U m1:wfl1v1Vt1~ m1:wLi1h m1:w-w~YlBh LL'1:::fl11:w1~n e-J'1fl11'Vlvl'1mLLr:tv1~11rn1r:t11~n1Yl 

" 
~1:Wfl'U1:::Vl11~:W'4~cJbb'1:::'Ut1jt1]1U1:::~~jb'U'Un'J:::'U1'Ufl11~ijm1:wi'UiB'U bb'1:::l>imm1m1,Jf'LJ,J1~1'U 

\,11'Ufl11~€l?l11bb'1:::fl111'Uj (Lyu et al., 2022) 

fl11\Jl11'1~'Ui11Yl~?tf 1~.ff 'U~ltJ'Uill ill1't.h:::~~16b U'UL~€l~~1\,)-r'LJfl11:W?l'U 1 '1€l ~1~:W 1n n fl11 
V V ... 

tJ1b?l'U€l1fin11\Jl11'1~'Ui11Yl~1tJfl11?lflvlflru~n~ru:::,m~~nb61J'1bb'1:::bfl~€l"1l1t1,J1:::r:t1V1bvitJ:Wb-li~fl11:W 
q 

LzjB:W 1m (Baraheem & Nguyen, 2023) tJ1b?l'U€l1:::'U'U Cl FAKE zj~Ltl'U1:::'U'Uvi1-VL'Vlfl'Wflfl11'11bb'Un 

i11Yl LL'1:::1:::'4i11Yl~r:t11~.ff'U(,)'JtJ'Ut1jt1]1U1:::~~j LvltJ1iLVl!Jle-J'1~?l1:!J11tl€lfi'U1tJ1vl (Bird & Lotfi, 2024) 

m1,J1::: bil'Ue-J'1"1JB~mYl~r:tf 1~.ff'U~ltJ'Uru ru1,J1:::~~,h 'U'UL VI fl 1 'U L'18vi°l-if m11 vim1:w-w~YlB h bb'1::: m1 
V V 6'I 

1 bfl11:::l1fl11:Wf~m ~€l1bm1tl1\il11:W'U1~~vlvl"1J€lW1Yl 1-if Lfl~€l~n€l\Jl11'1?l€l'Ufl1i bfl~B'U 1 Vl1"1J€l~\Jl1 bb'1::: 
" " 

n 11f '11€l11:WtW'U'U 1 'UVl~1b ~€)1 bfl11:::l1fn 1:W'W1~~vlvl"1JmmYl~?lf1~.ff 'U~l tJ b 'Vlfl'Wfl'U f) If) 11,J1:::~~i 
'lJ 'lJ "~"~ d,i 

(Goring et al., 2023) 'U€lfY<il1nifo~ijfl11~n~1e-J'1n°a:::'Vl'U"1J€l~\911\9l'U~?tf1~mYltn€lfl11"1l€l'Ubb'1:::f'111:W 

i~1'1~'1:::,BmYl n11i.J1:::LlJ'Ui.J1:::~'Vlfii11Yl"1JB~1fi'Vlvl?lB'Ui.J1:::~V16i11Yl~1w!'Urn1i.Jf'Ui.J1~fl11:w 
q 

'W1b zjB~mb'1:::f111:w\JIB'Ur:t'Wm"llB~ L:WbV1'1'Ururu1,J1:::~~€l 'UnT':ii.J1::::w1'1e-.i1;,mYl ( Gu & Li, 2022; 
V V ... 

Bhanushali & Kajal, 2024) 

n1':if11Vl'Uvlfl1a1i'Y (Keywording) 

~1'U1~tJb'Vl~1iltJ1b?l'U€l1fifl11 efon€l1vi:W bb'1:::bfl~€l~n€lvi°l"lil'Wfl11?lf1~ \911l\il~'U '11bb'Un 

1bflj1:::l1 bb'1:::~'Ufl'Ui11Yl bb'1:::~fo~1m1:WV11'Vl1cJ m1:w~fo~m1 bb'1:::m1:w b'U'U 1 i.J1vl"1J€l~fl1i\ht:W1'1e-J'1 

mYlLL'1:::m1r:tnvir11~1At1J'<il1nmYl 1 'W~1'U~1~ 1 b"11'U ~'1,J::: r:tmu1J1t1m1:w m1'U1V111~virn1 LL'1:::rn1 

bfl'U'LJB:W'1 -:i11.J1~c1t11Lr:t'UB1Tim11ciLL finn1Yl 1vic11 inf)r:t:w:w~~1'U~i.J{'U Li.J~cJ'ULL'1:::m1r:tnviflru~n~ru::: 
'lJ ~ d,i q 

"1]€)-:J [11'\"j b 'U'U« 'U~1'U zj,:ib U'Ulfifl11~1v1f 'LJfl1j€) €) n bb 'U'U 1 ~b Vl:!J1t ~1Vtfot111,J 1::: cJ n1J11-if n'U fl1Yl~n m 1:W 
• q 
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Vim n''v'lmtJ 1 'U\911'1..1~ 1,J'h~ brnt"ll'U1\9l er b "UtJ'U h1'Vl\9l~eltJ15 m1tlntJ.f11Yl~ilr111lJ61JtJieJ'Ubbl;ltil 
'U 'U 

r111lJVllJ1tJ(,11~ 1 bbG'lt b'U1tJtJ bv'itJUfltJ1fin1'~~'U 1 m 'Ub 'Vlr1'Wr1fl1';i~tl\9lfltU~n'l~mJt"llel~.f11Yl~bb(;ln{,11~fl'U 

t:,Jl;l fl1 ';j'Vl\9l~eltJbb~\9l~ 1 ~b ~'U111fifl1'a'ili1m 1l.J bbl.1'UEJ1~~ ffJ11fifl1';j~'U 1 L 'Ufl1';i 1a bbvi n.n1Yl~~el\9lr1~el~ 

fltJr111lJVllJ1tJ"llel~.f11YI (Anupama et al., 2023) 'UeimnntlcJ~i1m1i.l1b'Vlr1'Wr1~1'Ur111lJim1~bbG'lt 

fl1';ib1tJ'U{b;~~nm 1-ul 'Ufl1';i1br1';i1t,,;iail;'l,Jte)(,1 b'UWJ bliltJL -B'm1~n\ilr1ru~ni;rut"1Jel~.f11YI bbl;ltfl1';i'.i11bb 'Un 
'U ' 

.f11Ylb~el'Vl\9l~eltJfliJ~'1~1'Uiali;,'Ut"lleJ~iaiG'lll'U(,11~ 1 ~ij~ni;rutbbi;,t~1i;i~~bb(;lfl(,11~fl'U ~b~tJ'W1mbr1';i1t~ 

.f11YlbVIG'l1'il'<il1nlJlJl.Jel~"lleJ~iaiG'l'Ut~ilm1l.Jb~tJl"Vel~fltJ'U';it'i\m~i;i{ -!<ni'Ufi';j';jlJ bbl;lti~r1lJ ~l;lfl1';j 
' 

'Vl\91~€ltl bb~\91~ 1 ~b ~'U11';ittJUtlilm1lJ bbll'U81 bbi;ltr111lJ b ~1~~ fl11';ittJtJ ~'U 1 m-B' b'Vlr1'Wr1 b~tJlfl'U 

( Castellano et al., 2022) m11 -ii'b'Vlr1'Wr1fl11~fl\911'116'11fltl:J'<il1fl.f11Ylb ~elfl11~Ufl'Ubbl;'lt~\91VllJ1\9lVI~ 

bbl;lt fl1';j~tJ fl'U.f11Yl'<il1fl"VellJG'l blJ'Vl1\911'Vl1 b\iltJ 1-B' b 'Vlr1'Wr1fl1';i'U';itlJ1'1 ~l;l.f11YI bbl;lt fl1'ab1tJ'U{b ;~~fl ~ b ~tJ'U 
'U 'U 'U 

1~/aini;1bbl;lt'U';ittJni;i1 "Ub'Vlr1'Wr1 bVIG'l1i1fltJ.f11Yl~iir111lJVll;'l1nV!l;'l1tJ 1 'U~1'Ub i1BVl1 ';i'Ubb uu bbl;ltbb VIG'l~~m 
' 'U 

~ b ~ tJ'U 1~ b 'U~tJ'Ub vi tJ'lJ'U';it~'Vl6f11YI bbl;ltr111lJ bbll'U81"llel~ b 'Vlr1'Wr1b VIG'l1tlntlb 'Vlfl'WA~'U 1 ffi °Ul 'Ufl1'a~tJfl'U 

bb"1t~\91VllJ1\91VlllmYI e!b~tJ'UYltJ11b'Vlfl'WflbV1G'i1tl~1m1tt-il1tJL~m1~ufi'mbl;'lt~lilV1lJllilV1ll"llB~mY1ii 
'U 'U 'U 

'U'at~'Vl6.f11Ylbbl;'l~fl11lJbbll'U81lJ1fl~'U (Ma et al., 2021; Mari & Anandababu, 2019, Garg, 2021; 

Nomoto, 2022; Liu &Yao, 2023) 

nTal;ffl(;lfUl.!in~ru:::"IJel~fl1'W (Image Feature Extraction) • 
fl1';j~fl\91Arufi'ni;rut"1Je)~.fl1'V'l b1]'Un';ittJ1'Ufl11ffi °Ul 'Ufl1';i"\l1 bb'Ufl {'.i11 bbl;lt'U';itlJ1l;l~i;l.fl1YI 

' 'U 

~1tJb'Vlr1'WA'Utl:jtl:j1'U';it~i;j ~1'U1~tJbVIG'l1tli.J1b~'Uel1fifl1';i elG'lfleJ~vilJ bbl;'ltbfl~el~lJeJffi°Ul'Ufl1'a~fl~ 

riru~ ni;rut"llel~.f11'V'l~ bb\,ln~1~fl'U bbl;lt b 'U~tJU b vitJ'lJ'U';it~'Vl6 f11Yl"llel~1fifl1';ib Vl~1i!'U ~1'U1~ mJ1 b~'Uel 
' 

115m1~nlilr1rufi' ni;rut"llei~.n 1Yl511lJ61J1~b\9ltJ 1.if blJ'Vl~ns&r111lJilJ~'Ufi'atV111~1t~tJ~b m ( Gray Level 
' 

Co-occurrence Matrix : GLCM) b ~ell bA'a1t~m1lJilJ~'U'B"llmri1~h'Vl11 'U.fl1YI bbl;ltb ,J~tJiJb vim.J 

1fifl1'a~fllilflru~ni;rut'Vlel~~'U (Local feature extraction) bbG'ltAru~ni;rutvt'11 ,J (Global feature 
' ' 

extraction) ~l;'ln1<a'Vllill;'l€Mbb~\91~1115fl11~fl\9lr1ru~ni;rut'V!el~~'Uil'IJ1t~'Vl6.f11'V'l~~fl111fifl11~fl\9l 
' 'U . ., . 

flru~ni;rut'Vl'J 1i.J1 'Ufl11'11bb'Ufl'U';itb.fl'Vl.fl1'V'li5';i';jl.J61J1~ (Edi et al., 2022) 'UeJn'<il1fl'U~~i1~1'Ul~tJm-u 
' 

m<a~ nlilii'eJlJl;'lr1 ru~ni;rut"llel~.f11YI el el'W 1"1'Ul~tJ 1-ifb'Vlr1'Wr1r1el'W11l;'l"U'W'W1'ael'W b 'U(;l bl{ A ( Convolutional 
'U ' 'U 

Neural Network) zj~~1m-att'IJ1'tJ'IJ'a~(;llbeJ~1~i;i1lJfl1'ab'U~tJ'Ubb'Ul;l~"lleJ~m'V'l (Wei, 2022) m-a 
' 

1bfl';i1t~iaiG'l'IJteJl?l foil~ (automatic art analysis) bU'U?l1'UVl~~"llel~~1'U1~tJffi 'UtlqJqJ1'U'at~i;i b ~el 

V11r111lJVllJ 1tJVl~elr111lJ b 'U'Ubelfl fi'ni;UJ"llel~i:.JG'IHW iaiG'l'Ut HUl ~tJ \J1 b~'Weln 1'a 1 'U~1'Wr111lJ1 n'a1~ .,, 'U 

(Graph knowledge base) bbl;'ltfl1'ab1tJ'Wjb'l1~~n1'Wfl111br111t~iail;'l,Jt (Castellano & Vessio ,2021; 

Castellano et al., 2022) fl111?l'a1'<il~'U.fl1Yl~~{1~~'W~lmJt\)1IJ1'U'at~i;jbtJm1'W~n~1'UV1~~~tl1 

~ru~ni;rut"llmm'V'lmt-if (Rodriguez et al., 2023) YltJ11fl1'al?l'a1'<il~tJ.fl1Y1~~{1~t'W~ltJ GAN L~tJ 

L 'tlb VlA'Wr1f11'a~fl\91Arufi'ni;rut"lleJ~~m61l"1 bbl;'ltbA~ei~1m.ht~1'Vl b'Vl tJlJb'U~A11lJ b zjeJlJ bfN ( Graph neural 
' 
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network) zj,:iihh~i!1V1fim~~-:ifl11i5fl1'.i~'I.J 1 L 'I.Jm'.imT'il~'Um~~G1{1-:ii1'1.J~l1tJ GAN L 'I.J'Vl1'1.JeN 

b~tJ'lfl'I.J Bfli-:iEJ-:iG11in1t11i~ruG111~"1JeNfl1'.ibb'1i;J-:irh~ (Color histogram) L'I.Jfl1'.ibWflm~~G1{1-:i('I.J 

11i1Bfl~l1tJ (Liu et al., 2023) 

'11 fl fl1'.iVl'U'Vl1'1.J1'.i'.i rum111 ~'U1115 rn1~ifo tJ "l 'I..! 'U'1 '1'U 'I.Jt1 flV1i;J'1 e:J'U bu~ 1~ n'Un 1~~ ~ 1 tJ 1i;i tJ 
" ' " 

11\¾~~ b vhi!'I.J er-:i hlii f11'.iV1 i;JG1e)'U fl'U m~~'1 {1-:i li11 tJ'thyry 1th~ ~~jzj -:iii "'fl~flJ ~sB''U66el'I.Jbbfl~ e)11i) hl 
'1eli;JrJ~el-:it1'U1J1~'.i'11'1.Jfl1~~1tJvi'11 tl ~-:i~ fl 1 ~ m~'U1'1.Jf11'.iG1{1-mfl~tl'.i~ bi1'1.Jr11?11riruihv1fom~ b V1~1-d 

~ V 

b 'll'I.J m111vf 1V11 tJ~i119ry -1i el-:i11-:i'Vl 1-:i1"1l1 fl 1'.i~ 6'1119fY fi el fl 1 '.i"ll 1i;i m 1~ fl~1 bu~ 1~V11-:i 1 'I.J rn11 brl'.i1~~r\' 1 

?11riryi1Vl'rrn11~~G1{1-:ili11tJ'UfYfY1U'.i~~~1 hJiJ-:i1'1.J1~tJ~flifl~1tl'.i~b~'I.J-deith-:ibu~1~blil1~1iJ-:i Bni-:ier-:i 

1:iJfl rn'.ifl1Vl'I.J i;im~'.i'11'1.J~ii;i blil'I.J 1 'I.Jrn'.i1i;it11ti!1V16m~"llel -:i r11?1119ru 1 'I.J'U1'U'Vl-d elt1G111r1 b V1ci1-da-:i~fl 
~ V q 

mt'Vl'Uel~1-:iili!tJi119fY~elr11111fl11Vl,j11'1.Jfl1'.i~i;Jfl1'.ibbfl~fl1'.ib"U1t1-:im~~G1{1-:ili11tJtlryry1tl'.i~~~1 

el~1-:iiitl1~1!1'Vl6fl1~ 

li11m Vl~d -:i1'1.J1 ~tJd~-:iii1~t1tl'.i~G1-:ir11 '1.Jfl1'.ibbt1tlruV11~-:ifl~11 1i;im ,j'l..lrn'.ii bm1~~r11 
S S V 

6'1119fY"IJ8-:im~~G1{1-:ili11tJUfYfY1U'.i~~~!el81-:ibtl'I.J'.i~'U'U yjfo11~-:i~-:i~~'I.J1f1'.i~'U1'1.Jfl1'.i'1fli;JrJ16'11flfY 

b ~11 b~11 lil 1fl~ fl~ru~ bu 'V'j1 ~"IJel-:i fl1'V'j li11 tl b 'Vlrl'Ll r1 fl1 '.itl '.i~ 111fl ~ fl[) 1~ -r~ t1tl '.i~G1-:if!VI"' fl ·1rn-:i fl1'.ii~ tJ-dfi el 
' 

fl1'.i~~'I.J1 bbfl~tJ-r'UtJ'.i-:i m~'U1'1.Jf11'.ifl1Vl'I.Ji;JrJ1fl'I.Jlil1f11"11i119tlJ L ~i'.jtJ'.i~i!1'Vl5fl1~ bbfl~'.i'Ji;\b ~1~-:i('I.J zj,:iliJ~ 
q V 

~-:i ~fl L"1tJ~'.i-:i~elfl1'.i~i;Jfl1'.i bbfl~~"1 Ln'U"Uel11fl.fl 1'V'jel 81-:i b U'I.J'.it'U'U '.i111fi-:i rn'.iG1{1-:iel-:iflm111-rl Vl:u~ii 
" OJ 

~rur11?11V1~'U~~v'i1-:i1'1.Jb~ m-uel-:i fl'Ufl1'.iG111-:im'V'j\i11tJtlryry1tlw~~i bbfl~~~~el-:i m11 i fl1'V'j 1 'I.J-:i1'1.Jli11'1.J 

~1-:i 61 r11'9111~fllil 1n fl1'.i1~tJdlil~6111tJ 1 ~en 'U'11111'.im -v'1fi-:i bbfl~fl'I.JVl1'.iUi11~~~e)-:ifl1'.i 11i1881-:iii 
I " " 

tl'.i~i!1V16.f11'V'j111f1~-:i('I.J 

'I.Jel f1'11fl-d -:i1'1.Ji~tJder-:i:iJ-:iV11-:i~liJ~ b 'U'I.J~'I.J'11'1.Ji119tlJ6'11Vl-r'Um'.i flln~1bbfl~1~ tJ 1 'I.Je)'I.J1rl~ 
S ~ V 

b~ tJ1 n'U m'.i1br1'.i1tiA' bbfl t 1 itl'.i t ltJ"lltl '11 nr11?11fi'ru L 'l..lm~~G1{1-:i li11tJU ruru1tl'.i~ ~~i ~fl'1'V'jfi'11f1 
Ill.I IV V ct.Ii 

fl1'.i~m~ndlilttl11 tla fl1'.i~~'I.J1 rl11111bbfl~'I.J1~ m'.i111 'I.J bb 1m-:ii"ll1fl1'.ibb6'l~el~G11Vlm'.i11~ bMtJ1-ve:i-:i 
OJ " ' 

'U11 tl~fl1'.i~~'I.J1e)fl f1el1vi1lbbi;l~ brl~el-:iijel 1 Vl:U 61 ~'1 ~'UltJtl-r'Utl'.i-:i fl1'.i~ '91fl1'.i bbi;l ~1 brl'j1~iA'-ff mmf11'V'j~ii ~ I , ~ 

m111i'U6te:i'I.J1.nn('I.J 1~tJ b u1V11J1tJG1-:i'1"1fiel m1tJm~~'Un 1'.i 1 off-:i1'1.Jbb6'l~fl1'.i~"1 m'.imyj~'111-:ili11 tJ 
OJ ' 

-uryryTt.b~~~11~i'.itl'.i~l!1V15fl1'V'j~-:i~"1 



,:I 
'UVIVI 3 

~1'\.J1'.ilcJd*tl1br1'\.Jein1"jr1~1~r11~1Aqi~1'V!r'Uil1~~"'~1~~1cJuqiqi1t1"j:::~i;ib'il~r1~1~&'1"j"jfl~1cJ 

fl1"j&'ftl~rlru~n,;ru:::il1~ 1~cJb~lJvl'\.Jfl1"j&'f~1~fl1~1AruvJ'WOD'Uil1~~&'ff1~~1cJururu1tJ"j:;:~i;i fl1"j~fl'l;1 
i u u u ,d.ll 

bb~:::&'f fl~fj ru~n,;ru:::bb 'U'U~~ bB cJ~:;i1nit1rn~ fl1"j?f ~1~ m~ n~'U:;i 1n fl1~1fi' qJvl'WOD'U bb~ ~fl1~1fi' qi L 'V!lJ 

v1 &'f fl~ 1~ fl1"j'J ~t]"j:::i1'Vl5 il1~"1Jel~fl1i1A qJ~1cJfl 1"jb 'U~cJ'U b vi cJ'Url11lJrl~1 cJrl~~"1Jel~il1~-v1 ?If 1~ fl1"j 

1 bfl"j1:::~~~fl1"j'\/l ~~el~bb~ :::fl1"j'U"j::: bl1'\.J'U"j~i1'Vl5il1~ iJ-&'W~el'W1fifl1"j~1b 'U'Wfl 1'a1~ cl~~ bb&'f ~~ L 'Wil1~~ 5 

' ., 
ilTl"fvi 5 6V'Wl?'lel'Wfl1'a1~tl 
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rn111ijtJmJ-:iLtlu 5 it1\9leJt1V1'1fl fieJ biiu11u11l.l~tlm'V'l~a-r1-:i:v1ni1qiqi1,_ht~~i a-r1-:il°l1?111-1qi:v1n 

it1m'V'l~bt1 Lfl~eJ-:ii'.ieJi1qiqi1tl1t~~i Pl n~1 Lbi;lt an'lilfltW'1fl~rut :v1 fl.fl1'V'lb ~eJa-r1-:il°11?1'11-1qi 1 Vil.I uuvin 
' ., ' 

fl1?1'11-1qJm;{:v1fli-:iaeJ-:i16 a-r1-:i.fl1'V'lfl~'U:V1flr11?111-1qjvl'Llu'IJ'Ubb6'ltl°l1?1'11-1qj1'Jl.lvianlil 1;{ 1\il 

tl1t~vifim'V'l"1JeJ-:il°l1?111-1qi~btJrn1Ltl~tJ'UbvitJur111l.lriihcJr1~-:i"1JeJ-:i.n1'V'l~a-r1-:i Lb6'ltrn11Lr111t~ 

1Lr111t~~i;lfl11'Vllil6'leJ-:ibbi;lta1tl~G'l 11tJi;l~LBcJlil"lleJ-:ibb~i;ltit1\9leJt1eJfiu1tJ1~~-:id 
' 

3.1 bfl'U'a1'1.J'a13JJtlfl1\1~ai1,3~1ni1qJty1tl'a~~~j (Collecting Data) 

m'V'lci1cJ~a-r1-:i;{1mr1~e),:jije)UqjqJ1tl1~~~ib :U-:ia11-:ia11fl 1ri 1 'V'li;le)'Vl m61l'Ubtltli :v1m 1'\J 1611\91 

Pixited (Pixited, 2024) zj,:ibtlt1r1~-:im'V'l~~imb'U'Ubtllil b~clbb'V'lfo1cJLmlilLl.lt1a1u11rut (public 

domain) zj,:ia1m1t1tl1m1 itl1t 1tJ'll'W~1tlfl11Pln~11~ -.S1u1u 1,000 fl1Yl J-:idi1L1'\J 161!1Jl~eJ"4qJ1\91L ~ 
1 ifl1'V'l~a-r1-:i:v1ntlqi qi1tl1t~~j1V1i;11m 1'\J 1611\#i Lb~ "l u-:i1t11~t1d~eJ-:im1r11'Ufll.lU:v ~cJ 1 tl1LLml.l 

ururu1tJ1t~~;5vfl -ffaf1-:i1tJ ~-:Jb~tlfl L .ff.fl1Yl:V1flbbV!~,:j.f11'V'l~1t'Ubfl~eMijeJvfl .ffeJ~1-:i-Ulilb:Vtl b~tl Li 
v cu p11 '\J 1 

Q tv .c::il I ,df ~ 

-:i1t11:vtJl.lr111l.lt11 L 'lleJtieJa-:ialil 
" ' 

m'V'l~L~mL'V'l1"lm1u161lil i1J-:iV1l.Jlil 32 fil.l ~1t11t1 37,580 m'V'l :v1n 9,399 faa (eJ1-:i€i-:i 

-Vell.ll;llil1fl1'Ll~ 22 fll.lm~t1ts 'V'l.l"I. 2567) 1t1-:i1uilijcJdITTlijtJ~:v11ru1m'V'l1'Llfil.l~iJm,mt'Vl'U~eJ~-:ir1l.l 
" ' " 

~a1m1t1~-:J ~i;l Li bfilil~tl\9ltl1fl11'Vl1-:J~G'ltlt~ bb tJG'lfl L vtlJ bb~L tl"lltWt b~tl1 fl'Llf1tl1:Vtl tl Li Lfililfl11l.J~\il'V'l6'l1\il 

r111l.l~'Uat1 vt1eJfl11l.lb-U1 h~lil 1~ vt1n 1l.li1m1LLt1mmt rn1eJ1-:i€i-:i bb6'ltm1~t1~t1r111l.l:v1-:i (1l.ltl1m'Vl 

fltl~-:i bb6'lt.fl1'V'l bV!ijtltll.11 L "ti b 'V'l11ttl1:V:V~ 1 tJ fl1t'Vl'UV!1tlbV!ijtltlfl1Yl'Uflrli;l:U1-:i) bbi;lt b~tl fl :V1fl.fl1Yl~lJ 
' 

eJloff-:i1t1~-:J ~-:ib~tlfltl1tbfl'Vl"lltl-:Jfil.Jfl1Yl\l1tl1tl 10 5l.J 1 i;lt 100 .fl1Yl fililb'Utl 1,000 .fl1Yl 

tl1tfle)'IJ~1cl 

1. ~~i (Animal) 

2. 1~t1fi11l.lbbi;ltl"!1at11 (Culture & Religion) 

3. bb~t1~1; (Fantasy) 

4. tl1V!11 (Food) 

5. tl~t~rna~1 (History) 

6. fl11bb'V'l'Vl8 (Medical) 

7. e.i~\9lnru6Vi (Products) 

8. tl1fl11"1bb6'lthl1~ (Space & Sci-Fi) 

9. b'Vlfl1'W16'l~ (Technology) 

10. 1'alilbb'UG'lfl (Unusual Materials) 
' 



q CU I ca., ff 

i11'1''lV1 6 IWJeJ EJ1.:J i11'1'fV!lJ1~HWl1 

.d cu I V 

i11'W'Vl 7 IWJeJc.l1.:Ji11'WV!lJ1vl'J~'U5';i';ilJLb'1:::i"l1~'U1 

v--. rl. 

-•, J r· 

Fil 

m-wvi 9 \il1eJcl1.:it11-wvtlJ1~mvt1';i 

' 

Hii·_ ~ -- ¥.: 

;t:1 
ji' 

' 

20 
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.l:::::iil CV I ~ 

il1'WV1 11 mm.J1..:J.fl1W\,'!lJ'Wlfl11LL'WVltJ 

il1'W~ 15 ~1elcJ1~J71'WVllJ1lil1'1lil bb 'U6'lfl 
' 
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3.2 ~{1.:ifi'1a1i tyi'Uu'U\J lil10l'Ufl1'Wi 'HJLfl~· e),:j~ elU tyty1'lh~~~i (Keyword 

Generate) 

bfl~€l.:Ji'.le:irn'.i~{1.:irn'W~1tl'Uqjqj1tl'.i~~~j bf\ 1"W~ffV1 m61lb'UB1 (Copilot Designer) zjelb~lJ 

D.:i BlJblJ'1 fl~belb'V1B1 (Bing Image Creator) b~tl-!l'11flbD'Ubfl~e).:Ji'.le:immlJb~~ Dall-E 3 zj,:id]'UblJb~~~ 

i'.itl'.i~~'V15.fl1'W~.:J 1 'Uf11'.i~{1.:irn'W hJb~c.Jrh 1 -ff~1tl 1 'Urn'.i1 -ff.:i1'U 1 "U-!l1'U~1'Ub 1tl'lJ'.i11 b61!B1~.:i~m 1 ~mi 
~ ~ 

b-u'15.:irn'.i1i.:i1'U 1~~1t.l i10-ffn11.:i"IJ11.:i~11~n ~1lJ1'.it1fl1Vl'U~rl1'11~qj'11flfl1'W bb~~~{1.:Jfl1'Wfl~'lJ'11fl 

r11~1~qi 1~ 1~tl 1 'U.ff'Uvie:i'U'1~ 1 ~~{1.:ir11G11~qi~1'U,'U 2s r11 ~i'.im1lJb~tJ1ie:i.:inuf11'W bb~~i'.if'i'nc.Jrn'W 

~.:i 1 'Ufl1'.i 1 offFJ'UVl11 'U~tlbb'lJ'lJ"lltl-:Jrl7'17~qj~lJfl17lJtl11Utltl (short-tailed keywords) zj,:i'1~b U'U~ 

~n~ru~G11~qJVl~fl 1 'Uf11'W bb~~'WtllJ 1 -ill 'Ufl1'.iFl'UVl1fl1'W 1vim~tJ-:Jci'1~'lJrl1'11~qjb via1i1mlJfl11lJ 

b~tJ1-u'e:i-:in'lJf11'Wbb~~fl~bb'U'Ufl11lJl!'Uh (confidence score) (,11e)~1-:Jbb~~-:i1 'Uvl1'.i1-:J~ 2 

.,j 
[11 'W'Vl fl1'W 

1 

2 

3 

a ~o o QI 

fl1';j'J Lfl';i1 ::V1f11 a1 flru ., 

monkeys, selfie, animals, wildlife, phone, photography, cute, 

funny, expressions, faces, mobile, social media, group photo, 

technology, humor, nature, animal behavior, primates, 

expressions, curious, white fur, device, prominent, blurred, 

playful 

dance, culture, traditional, costume, performance, art, 

colorful, movement, expression, festival, celebration, ethnic, 

ritual, elegance, gracefulness, vibrant, elaborate, multi­

colored, attire, designs, patterns, headpieces, dynamic, 

scene, radiant 

x-ray, lungs, bones, ribcage, spine, medical, health, chest, 

radiology, diagnosis, anatomy, human body, skeletal, thorax, 

clavicle, sternum, vertebrae, ribs, pulmonary, radiograph, 

hospital, doctor, healthcare, patient, examination 

'11nrn'.i1bfl'.i1~~r11G11~qi ~1m'.imbtJ.:in~lJ~n~ru~"IJe:i.:ir11G11~qibtJ'U s n~lJ1~bbn 1v1~ 

(object ) ~m'U~ (place) €l1'.ilJW (emotion) ~ (color) f1'1fl'.i'.ilJ (activity) vl-:Jvl1'.i7.:J~ 3 



o QJ ~ V 

ft' llH) 'rHl tril A :J.J tt 11 YI ti 1 Q t'.J '1J 'J '\' n 
Q ~ 

<':I .:I 

\>Um''t-HPU BJ~B~ 'l'l. ciHY!J1 20131 
Q -

0 0 QJ ~ 
1°11?f1flGJ.f11l"lVl 2 

monkeys, animals, costume, attire, headpieces 

wildlife, phone, mobile, 

device, faces, primates 

d 
?fm'WVJ nature 

miim1 cute, funny, humor, 

curious, playful 

~ white fur 

n'iiJm1l.l selfie, photography, 

group photo, social 

elegance, gracefulness 

colorful, vibrant, multi­

colored 

dance, performance, art, 

movement, expression, 

media, technology, festival, celebration, ritual, 

animal behavior, designs, patterns, dynamic, 

expressions, prominent, scene, radiant 

blurred, expressions 

Generate) 

lungs, bones, 

ribcage, spine, 

clavicle, sternum, 

vertebrae, ribs 

hospital 

23 

x-ray, medical, 

health, radiology, 

diagnosis, anatomy, 

skeletal, thorax, 

pulmonary, 

radiograph, 

healthcare, patient, 

examination 

b Vlrl'Wfl fl11'U ';j~l.J'Jm.JG'l.f11l"l b'U'Wf11~'U1'Wfl11'ffi "Ubrl~ eNi1eJfleJl.l~1 b\,leJ{ b vle:11 bfl11~'Mbb6'l~bb 'UG'l-!l 

ml"l ~~'Vlm ~el 1 wJi'-ue:i~G'l~1>1el-!l n11el el nm n11mm~n~ru~~rut'l11m~?11m1ffu1l.l11 -il'nu~'\.Jml"lv1 

'1~1-!l L~cJ'Ururu1'\.J1~ ~~i ?f 1:1.J1'H'l'V111m~cJ~'iil11tU1''11nr1UJ?fl.lm'1J eJ-!li'U ml"l\i11cJ b Vlfl'Wfl n 1';i'U';i~3-116'lt:.JG'l 
QJ QJ di q \J 

.f11l"l 1\i1bbf1 ~ (Color) ~b'U'W'U'iil~cJ'V!~n1'Wfl11';i~'UbbG'l~bbcJnbbcJ~.f11l"l ~'W~h (Texture) ~-d1c.11~b"LJ11'iil5-!l 
' 

~n~ru~cl1'1JeJ-!l1\,ltl rl11l.lfl3.J'U~ (Contrast) ~b'U'Wfl11b'W'Wrl113-lbb\,ln~1-!J1~'Vl11-!lci1'W~?f11-!lbb6'l~ij~ 
' 

f111l.l?fl.l~G'l (Balance) v1 L~m.if eJ-!lfl'Ufl11~~11-!leJ-!lfl'U1~nm.Jml"l 1 ~i1m1l.l?fl.l~6'l fl113.J?f11-!l 
' ' 

(Briohtness) ~"li1cJ 1 ~1'U.f11l"l~'U~b'iil'W-fi'W 1 'Wci1'W'1JeJ-!lflUJ?fl.lmbb?f-!l (Liohtin°) ~lJt:.JG'l~eJfl11:r'U~bbG'l~ 
::, \J cu q ::,, ::, cu 

'U11tnfl11'1"1JeJ-!l.f11l"l bb6'l~1'Ubb'U'U~G'l'U~ (Art Form) ~b'U'Wfl11~eJ5-!l?f1{,l~bbi;'l~bVlfl'Wfl"lleJ-!llf?t11-!lH'fl11 
" " 

?ff 1-!lfl1~1rltU'iil1fl'Ururu1'\.J1~~~ib~-!l?f11-!J?f';j';jfl bb?f~-!l~-!J-!l1'W 1 'Wml"l~ 16 
QJ ~ QJ cfJI 

404717 



fl17lJM'l7,J _..,,,., 

11hru u Ill ff.th 

3.3.1 a (Color) 

fl1'j 1-u'fJtUG111'U~61JeJ~ITT 'Llfl1-Sfl1Vl'Ll \911-11611flt1J61ltl~fl1~i1'Llil'Vl~1 md~11 1~ bbfl zje:i~ ( Color 

Name) b'U'Llfl1'j'j~1_JzjeJ~m11r11m111b-V1I~ ~fl"3ru~~ (Color Aspect) eJ6'U1tl~~rl'J111b'V11 m111~11 

bb~~fl'J1116111~ bfl'S~G111~~ (Color Scheme) b'U'Llfl1'j~\9lfl~1l~vTI-u1111n'Ll1'Llm~ ~~m~'Vl'U"{Je)~~ 
' 

(Color Effect) bMtJ'J'Ve)~fl'Ufl11m~\9i''W'tJnn~cJ1'\/l1~eJ1111tUbb~~fl1Tfu-! ~\Pl1'\/lEJ1~ (Color 
' ';,,I 'lJ 

Psychology) b~mnu~~m~'Vl'U61JeJ~~~eJ~\Plhbb~~~f;j~fl';i'j11 bb~~~tUVIJJiJ~ (Color Temperature) 

b 'U'Ll f71'S1\9lfl'J1111eJ'WVl~eJ b~'Ll 61J e)~ ~ \91111 f71'j,r'\J161JeJ ~11'Ll"3~ 
'lJ ' 

1. ~eia (Color Name) 

24 

1'Llfl1'jl'<ilcl'0 ilm'j1 -1fr11'11flt1J~bMm-vmnu~\Pl1m~uu~1~bbVl'J'Ll~ (color wheel) zj~ 
'lh~f7eJ'U~'J8~Vl~f7J~Vl11\91 19 ~ 1~bbfl ~bb\91~ (Red) ~tl1b1'Ll (Blue) ~b'Vl~m (Yellow) ~b'Vfl'J (Green) 

~~11 (Orange) ~,J'J~ (Purple) ~hh~€111tl1b1'Ll (Violet) ~,J'J~bb\91~ (Magenta) ~'W1eJ11b~8'J (Cyan) ~ 
'W1 (Azure) ~J1m~ (Brown) ~61111~ (Pink) ~b'U~ (Beige) ~b'\/11 (Gray) ~v11 (Black) ~61J1'J (White) ~ 
'Vl€l~bb~~ (Bronze) ~b1'Ll (Silver) bb~~ ~'\/1€1~ (Gold) 'LleJfl~1fli1EJ~:Ufl1'j~~1'jt\J1bQ~~61J€l~bb~~~~Bfl 



aJ-:ivt11~'1mm tJ"leJ€Jf11, 'U'U 5 flci1J(;l11Jl-1111l~1J~'Uf5i11cJ 1 'Ul"l bbVll'Ua ~'1{1 
~ ' 

1. avt6"fl (Primary colors) 11ilbbfl abb~"l ~t11b1'U bb'1~~bVl~€l"l 

2. a.ff-u~G1€l"l (Secondary colors) btl'U~~bfl~'11flfl1';i~G11J';i~V111-'l~Vl6"fl1 'UB\;\i1~1'U~b'Vl1fl'U 

11ilbbfl ~b;cJ1 (~t11b1'U+~bVl~eJ'1) ~6111 (~bb~H~bVl~eJ"l) bb'1~~l-J1'1 (~t11b1'U+~bb~"l) 

25 

3. ~.ff'U~G111l (Tertiary colors/ Intermediate colors) b'U'U~~Lfl~'11flfl1';i~G1m~vt11-'l~vt6"fl 

bb'1~~.ff'U~G1€l"l 11ilLbfl ~lJ1'1€llJt11b1'U ~lJl"lbb~"l ~'W1€llJb;cJ1 ~'W1 ~,11\;\1'1 ~'1llJ~ ~btJ\l bb'1~~ 

bVl1 

4. ~flm"l (Neutral colors) 11ii'bbfl ~~1 bb'1~~-u11 

5. ITT'1VI~ (Metallic colors) 11ii'bbfl ~VleJ-!lbb~"l ~b1'U bb'1~~Vlm 

nlt"rnw.:hatl" 

ttl"rlian • 

Prima11· 

(fl) 

intnnK"Julfl" 

inltrfflt'dia l f' 

Clcrfi•r~ I 

d 1,/.e::,j Id d d c::il 

m~Vl 17 1'1"1€161 (fl) fl1';ibbtl'1&1 ( '1J) b0~'1lb'1~'llm ';jcJfl 

~ 

(~lJ1: https://ivyandpearlboutique.com/blogs/fashion-howto/fashion-colors-matching­

cloth i ng-colors-usi ng-color-wheel) 

,11'U1'U"U€l"lbO~~bb\91G'l~~Vl6" flffi m 'U"l 1'U1~ cJi1b tl'Ut1€J bu~~~ b 'U'UV11'1 fl1';ibb"1~ b tl'U~~~fle) tJ1'1 
~ 

fl11'1'1J11'1 (colorxs, 2024, color-name, 2024) ~1Vl1'\Jbb\91"1~LO~~\l~';i~tJl'l1b"1'1J~1'U~tJVlfl (hex , ... 
value) Lb'1~1'11fl11lJb'UlJ ~bb~"l (Red) ab;cll (Green) bb'1~atl1b1'U (Blue) m1JJUbbtJtJ'1J€l"l';i~tJtJ~ RGB 

(R, G, s) fl1';i°l1l'11';iru1m .ff 1'11~'11m~'U'U~ RGs bbi1v\'1m';ib u~cJ'Ub viv'Unum';i1'11'11~b ~e) 1 mlii'r11~1r1qj 

lJ~"lVllJ~ 1,311 bu~~ 1111€ltJ1'1"1Je)"lb0~~~1'11 bb61~'11 'U\;\ l ';i7'1~ 4 ~1vt-r'Um';i1-'lb0~~-w{mJzje)b~cJfl 

J"lvtlJ~ bb61~'11 'Uil1fl~'U1fl fl 



... .., 
i;l\lli;lfi 

~b'Vl~eM (Yellow) 
3. Yellow 

f-.e.x #=FFFOO 

~b;m (Green) 
4.Green 

Hex #OOFFOO 
AGB(ll,255, 0) 

~~lJ (Orange) 
5.0ran~ 

Hex #FFASOO 
AGB a.ss, 165, 0) 

-

~li'N (Purple) 

. 

~ll'NeJlJtl1b~'U (Violet) 
7. Violet 

Hex #EE82EE 
<GB (ZlB, 11'0, 23B) 

~~1ellJb~m (Cyan) 
9. Cyan 

Hex#OOFFFF 

I 

--
136 Candy 137 Neon Red 138 Scar!Et 139. Neon 14Ct Litht Red 

Apple Red Hex 8FF1Bl8 Hex IJFF2400 Scartet Hl!l< IJFF:'1333 

Hex #FFOBOO RGill25S. 21, "1) -=- lO. oJ Hex #FFU03 ,...1255.ss.st) 

F>Se'.255 e.o) ....,w,..._:,} 

1 Oa ta: Blu~ 2 Na:/Y Blue- 3 Da:l 8lue 4 M>c'd1um Blue 5 B-lue 

8lac..-

-;:,, =- -,-:- ..,e, t;-1 "1-r 1 ~E, 4,.- r,-t~ "'\€• t:. L -.~,-: ..... e, :;{":r::~ri:= 

=,:c_ =.. ~_£ :.. ~ .:..: ~:-£ ~ :. .!~ :r..a 1 .... ~ ~ .:w-..e :.. :. -05 

95.UnmeUow 96. Car,ary 97. lernon 

Yellow 

99. Y<!llow 

Flash 

1 8\au G,....,. 2 \oery Dark 3 Br,mh Rae~ 4 Deep Junsle 5 Deep Botti 

Green Green B,qG I Green Green 

"""-=•=· _.:..· -1e,#:O~::J ...,e,d:J'.!.:25 Ke,1#-{Q4£,t19 Hex#00553E 

c-.:.c. ~ q::.e...., s. ~.£ J. ½. r ~.£ 1-.~. ~l ~.£l(.. !5.~ 

11 Rebecca 12. Wine Drl'lJS 13. Purple 14. Royal 15. Byzantium 

Purple Hex #67:,1,1 Heart purple Hex n/02963 

He, 11663399 AGl1(1M, 1c ·1, He, #69359( Hex #6B3FA0 or,3 1;, !1 99) 

0GB !C<, 51 :53) OG61105, 53, !.56) RG6 (107, 63, 160) 

I Ru.ss,an 2. Violet Btue 3 ndl'fO 4. Iris 5. Purple 

v,,,,>t Hex Ul<IA82 ~e, #430 3~ H"" #SA<IFCT Hex #5C5A6 

o-tE1,. #•21.,i:t: Fe;Y.l. H. l'."e ~..E -: . ... ~.31. IO!C:P:I,. 79.1"11) fllGl!:(9,2.90,. lUJ 

!GE5').l.l._,. 

1 Daric 2 o...tc Ordiid 3. Byzantine 4 Masenta 5 O..e,p 

Ma- He,c #91132CC H""° 88033"'4 Dy& Ma'iW\t. 

He<.: #S.80O88 lll!l!ll(lD..!lf.l.2») Pl!eCffl9~ 51.. MG) He.< #CA1F78 Hex. #CCO 

,=t::;E: l-J'il.ll. ~J A::£~31,. ~ ~t2Jd,.Q,,.ilC»J 

U.Dllt 12. Neon Cyan 13. Turquoise 14. Aqua !5. Cyan 

Turquoia e,ex: 1FOOf£FC Blue -iex: #OOFFFF -iex: /iCC,FF=F 

Hex:to0CED1 ~ ~ lli. 1E'3 .;ex: #OOFfEF •:.a (:t. m , .;ss) "-::il i::ia.,.m; 

'!llll(Q.D,D) ~:.a (uss, ~ ) 

26 

150 

129 

100 

146 

60 

120 

33 

18 

38 



Mh (Azure) 

~'111,11~ (Brown) 

• I 

• 

~'Ul-l~ (Pink) 
" 12. Pink 

Hex#FFCOCB 

,3s ass, 192, 203) 

~b'\J'1 (Beige) 
13. Bei~e 

1-e;. #:i=5F5DC 

~bVl1 (Gray) 

-. 

~~1 (Black) 

~'1!11 (White) 
16. White 

1-e>. :FFFFF 

~Vlel.:Jbb~.:J (Bronze) 
17. Bronze 

Hex#CD7F32 
1168 (205. 127, .5Cll 
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I Royal Azure 2 fang Btu,, 3 A:rure 4 Blue (HC5) 

He, tl-003-EI.?. Hex IIOG59CF Hex IIOOTFfF Hex II0087BD 20 
~•:..~:.&.S l"(Z:J.Bil,:r:"' R:Z(<l,,127 • .2.SS) R3!(0.U$.UP1 

- - 1~ 

I Blad Browr, 2 Zmnwa fae 3 s,.al br:,wr, 4 H,uDry 5 Black 

~ "':E::...:..:: Br arm ~ l'".i;'. :.~~ Br{W\ln Coffee 

=3:: J: 1~ : ...;;cc •.-.l_l~..::.S ;;:!L ~J ~= ..:: --.tt •~~::.:: --..ti: •~8 
86 

;;!ie M :.:., g W::i? ;.s_s l;i, ~§ ..!i:!; :Sti. 3.!l. g 

U.Thuliln U.UNnn 14- Pastel Pink 15. Ruddy Pil 

Plnlt Purpta Hex#DEASAi riex#El8EU 50 
HalDEdFAl Hat#llEISFA1 -~•u.1Ul _1m,,43.1sc 

--.w.,.., -=-•u.1t0 

21. Pea 22. Desert Sand 23. Almond 24.. Buff 25. P,1rchment 

-iex l!EAE~Ca -lex l!EDC9AF ~ex =Eeci;c4 --iex. it:FOC{~,Z ~ex ~;:lE9:)2 34 
::aa :s:.~z.:...~ o/'.::i! ,:n-~ .. ,~. ~71:, ~:,,s!,:i!..;:r:·, : ?E'. ~ ~:.,. ~ . !!-::, Z.:B ~~l ill\ l~,:'. 

36. Medium 37. Silver 38. P~le SilVti 39. Neon Silver 40. Pastel Gray 

Gray Hex: #C0COCO ,-lex: flC9CC•~!! -lex: wccc::c -lex: wCFCFC' 44 
He,c #SEBEBE V-_. {1'Pl,.J9Zl'2.,1 a,$B (.2,1. 1 ,2. ,a~ ~ \2Y.,..l:-Gi.~:• iR,,Ja(2T:,.~ . !';if: 

-~ (1~)~:~, 

11 Oar.-: 12 '.:..h.a.dcrw I J lene Blac1< 14 Cllarte:iton 1 ~ Ra1s11n Blac.k 

Jun'sfe <1rt•<l-"n Bl.1(i- •t•• ~• 1 ,.•i Gre€n • ➔,.,~ $:1'_1 .... 2'l 

Ht>-• ¢1:..:::~ , , i;-•-•~·· ,--~ ;· z· =- .... e~ i::;1.:-8-~ q,:-, ~ '-~!lo' 30 
~.£ ~-!> ¼" ½~ ...-* r ·• ~..£ J.'- .1. :;.!, 

26. Seashell 27. Coms'lk 29. Snow 30. ~,ory 

30 

50 
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~b~'U (Silver) 
18. Silver 

1-iex#COCOC0 
~Gl:\ {192, 192, 192) 

~Vlel.:J (Gold) 
19. Gold 

l-iex#EC.A.825 
i:!GS '236, 168, 37) 

U.UCF~ liLGalll...... l&.hleCiold 

- ....... (P--.} 
.... IIIIAIIIIS7 ... Cllll2 -118C0165 

-u-.-• --. ..... 

't1u~v'Uvi 1 n1"J~"J1'1flv'UavitJ•:nn!)3.11nV,~~L\Jfl1'V-l bbU~.:Jfl1'W'11m~'U'U~ RGB (Red, Green, 

Blue) 1,_JL-iJ'U HSL (Hue, Saturation, Lightness) b~elbl-1'11l.l1'a'11bfl'a1~~m~eiv1.:ibbl-l'U~1 L"UbVlfl'Ufl 

rn<a1Lfl<a1~~m1iJ~"llel.:J~ 1vicJvhrn<a'U'U~1vm~m61lG1~i'.J~1~L~mnu LLG1~~vin~iJ~vftn~'L~cJ.:inm~e1 
' 

G1vli'111iJ-51eB'eiu iv1~1~'U~~iim1iJ~'1.:i'1v11 'U.ll1'W bb~~b~el n~~iim1l.J~'1.:i'1v1 6 B'U~'lm <an 
'I.I , 'U , 

'l1u~muvi 2 n1"J'U'Uvimhfl113Jb 113.l'tlel.:Ja fl1'U1UJ~11'111l.Jb "Ul.J"llel.:Jbb~~~~~b~eln bvlcJ 1 "U~11'111l.J?l'"J1.:J 

(Luminance) L'U'a~'U'Ui'1~f11Vi'Uvl (~1 V L'U HSV) 

.. . ' 

'!I\J~el\Jvi 3 n1"Jb mv'Ub vivu fhfl113Jb 'tl3Jan'U~1"J1.:Jb,Ula 'W1 ~1fl11l.J b "Ul.J"llel.:Jbb~~ ~i'1vi1 Lm1~Vl1m tJ 

LmcJ'UbVlcJ'Ufl'U~1'U"UellJG11Jl1'a1.:JbOvl~~i'.leiv L"tl16f11'a15b~el'U1J1'ULm\?!vi k \Pl1 (k-Nearest Neiohbor 
~ 'U ~ , ~ 

:k-N N) b ~elfl1'U1UJVl1~vrlrni\fi cJ.:J~?lvlfl'Ufl7~1 bfl17::-i,;,:nnm'Y'l f17Vl'Uvl"i17'U1'U k=5 'Vl'iJ7'aUJ7rl7fl17lJ • 
bb!Jln~1.:J (Euclidean Distance) 'a~Vl17..:J~~?lflvl'il7nfl1'Wfl'Uffi'IJ!Jl7'a7.:Jb0vl~ bbG1~b~eJmov1~vflm\bficJ.:J 

't1u~v'Uvi 4 n1"Jbbfl~.:J~l;l~elbu~abbl;l~~ela'Vlan bifo 1~bOv1~vflnf1\~m~?lvl'11nf11'~fl7'U1UJbb~1 '1~ , 
bb?lvl.:J~ ~zjel"llel..:J b0vl~~'1 f1 b~el f1 'W,rell.J~7'a~?l~~?lel vlrl~el.:Ji'll'U~1 Ufl'U f11'a'a~'Uzjel ~Vl~f1"llel.:J bb~Gl~ bOvl " " , 
L~ei L 't-1~7cJ~eJ rn"a~v1V1mv1V1il bb~~'l111 tJ1 -UL tJw·hi1~ru 

" V 

77 

96 
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2. ~n,;ru~fl ( Color Aspect) 

~ f1~tlJtffi -iJ'Bfi'\J1 cJ r1tlJ?l1Ju&iVl 1-!ltl111J ru bb6'lt fl111J ~~ f1~ ~?l 1m1t1 ~tl 1~ zj-!l 111! 5-!l f111'fo 1 
' 'IJ 'IJ 

'1lB-!lffi'Ubd'1lB-!1Bru-i,,flii b-d'U 1B'U-i,,~m~'U m11J?l11-!l b-d'U ?l11-!J-i,,~m-u1J bb6'l~m11Jb"U1J~ b"ll'U b"tilJ-i,,~ 
' 'IJ 

,r::::( CU I Jfq I CV SI ' ii I d 

e)61J\91 6'lf1~ru~ b-i,,6'J1'U1J~6'J~e) f1111'\J1 bb6'lt f111~€l'\J?l'Utl-!JV11-!ltl111Jru'1JB-!l ~"ljlJ~BmYm1€l f111e)e) f1 bb '\J'\J 
'IJ 'IJ 

-!11'U1~cJbbU-!l~f1~rutab'U'U 8 'thtbflVl 1i;i'bbfl a~B'U (hot) ab~'U (cold) ~el'U (warm) ~?l-!l'U (cool) a 
' 

e)e)'U (light) ab'LJlJ (dark) a61i\91 (Pale) a?l11-!l (bright) L\9lcJf111bbcJf1~f1~ruta'1l€l-!lbb~6'ltLh~bfl'VPil~1-rr 

1t'U'UabB"llbtl?lbbtl6'1 (HSU 1~bbflfl1b'i1Ba (hue) Fl1fl111J~lj~') (saturation) bb6'ltfl111J?l11-!l 

(lightness) Fl1b 'i1Ba b'U'UfJtlJ~ f1~tlJt'1ltl-!l~~n1-i,,'U(91 L\9lcJ~1bb WW-!l'\J'U'N~tlffi\91cJ~ bb~6'lt1°11'1ltl-!l b 'i1Ba 

?lB\9lr1~B-!1n'UB-!1?11'\J'U1-!1~Ba F11m11J~1J~1-i,,mcJ5-!1 1~~'\J61lB-!lr1111J~1J~161lB-!1a zj-!1iiw1hmtl'U 

b'U€l{b~'UIJi~1f1 0% 5-!l 100% b'U'Uf111f11'\Jr11Jr1111Jb"U1J"U'U'1l€l-!lab?liJB'Uf111b~l.J-i,,~e)6'J\9l'U~mru'1Jtl-!laffi-ff 
' 

Fl1r1111J?l11-!l-i,,mcJ5-!lm11l?l11-!l'1Je)-!la ij-i,,,..bmtlmtlB1b~'U\91~1f1 0% 5-!l 100% f111'U-r'\Jr1111J?l11-!l 

b'U'Uf111b ~1)-i,,~e)6'J\9lfl111J?l11-!l L\9lcJf111~?l1Ja'1l11-i,,~e)a~1b"U1 fl'\J b'i1Ba 11cJ6'lt bBcJ\9lbb?l\91-!l 1 'Um11-!l~ 5 

~1el5'U1U fi1 HSL 

avfl~r1111J1~f11€l'Ubb1-!l mt~'U bb6'l~ij~~-!l H: 0-60, S: 100%, L: 50% 
'IJ ' 

b6U'U ~bb\91-!l a~lJ 

b8'U (Cold) ~vfl~r1111J1~f1b8'U ?l\9lzj'U bb6'1~~€l'Ur16'llcJ H: 180-240, S: 100%, L: 50% 
'IJ ., 

I dO.C:.. dd 

b"lJ'U ?l'U1b-!l'U ?lb'1lcJ1 

el'U (Warm) 
' 

avfl ~r1111J1~f1€l'\Jel'U ?l'U1cJ~1 bb6'1~ b 'U'U 
'IJ ' 

H: 30-60, S: 100%, L: 50-75% 
Q I d. <'::!:ii -=iii.I I 

1Jm b"ll'U ?lrn6'1B-!l ?l?ll.lBB'U 

?l-!l'\J ( Cool) avfl~r1111J1~f1b8'U?l'U1cJ ?l-!l'\J bb6'l~ii?ll.J1fi H: 120-180, S: 100%, L: 50-75% 
'IJ 

b'U'U ~~1 ab;cJ1eltl'U 

eJB'U (Light) ~~iir1111J?l11-!l?l-!l l~r1111l1~f1?l\911?l b'\J1 H: 0-60, S: 0-100%, L: 75-100% 
'IJ 'IJ 

I d ail di I 

?l'U1cJ b"lJ'U ?l'1!11 i,'lb-i,,6'Je)~tltl'U 

b'Vll (Dark) ~~i1r1111Jb"U1J?l~ 1~r1111J1~n-i,,i!mb'W'U 
'IJ 'IJ 

H: 0-360, S: 100%, L: 0-25% 
,id V .r::::il V I .:::i o d I tJ 

6'lf16'1'\J bb6'1~1J~6'1-!l b"lJ'U ?l\111 ?l1J1~b'1l1J 

;\91 (Pale) ~~lJr1111JeleJ'Ubb6'lt;\911'l½r1111J{~m'\J1'\J1~ H: 0-360, S: 100%, L: 7 5-85% 
'IJ 

eltl'ULcJ'U bb6'ltb~cJ'\J~1cJ b'11'U a'IJll~eie:i'U a 
'IJ 

~1eleJ'U ab'U~ 

?l11-!l (Bright) ~~i1r1111J?l\9ll?lbb6'l~?l11~ 1~fn1l.l~~f1~1b~-!l H: 0-360, S: 100%, L: 50% 
'IJ 



.t 
"IJ'Ll!Jle>'IJnT'a'Vl~r;le)./1 

30 

i'IJ!Jle)'IJvi 1 I11'\Allil1f11t'\J'\J~ RGB L'U'Ll HSL LL'Ul;l-:Jr11~flL'l!l;l"IJeNfl1Yllil1mt'\J'\J~ RGB (Red, Green, 

Blue) 1tlLU'W HSL (Hue, Saturation, Lightness) 

Hue (H): Lba~-:iLo~avian 1~t1ri1ihh-:ivY-m~ 0° (LL~-:J) 5-:i 360° (lJ1-m~-:i) 

Saturation (S): LLa~-:iri1m111~11~161Je)-:Ja e)tJLtJ"lll-:J 0% (llJiia) fi-:i 100% (~~11~1b~1lvl) 
'IJ 

Lightness (L): LLa~-:iri1r11111a11-:i"1Je:i-:i~ eJ~L'W"li1-:i 0% (~1G1il'Vl) fi-:i 100% ("1J11G1il'Vl) 
9,1 I I > I 

'ij'IJ!Jlel'IJ°Vi 2 f111L~elflaru~~ bc;J'\J 1 'Llfl1'\AJ 1Lfl11t'v1I11'\AJ L yje)1t'\J ~viiJr111111~~Lc;J'WG1-:Ja~~1tl15f111~~ 
' 'IJ ' 

fl6')1JLL'\J'\JLfl-iJ'WG~ (K-Means Clusterino) 1-8'0l;'lf1eJ~vi1lf111~~nci11-Uel1li;lL~eJLbtlf1~Vlanvltl11nnLc;J'W , ::> tt 'U ~ 

1 'Wfl1'\AJ 
QI I I I 1 

'ij'IJ!Jlv'L!'Vi 3 LmtJ'UbvitJ'Ul-11 HSL fl'\JLf10J6nvifl1Vl'W~ 'Ll1r11~vi1~mbmtJ'ULvitJ'Ufl'\J \9l111-:JLO~~yj 

fl1Vl'W~ 1'Wf1111~ti-d 1~ti1-H H (Hue), s (Saturation), Lbl;lt L (Lightness) LU'W~lbb'U1V1an1um1 

'<il1bb'Wf1'U1tLfl'V161Je)-:Jffi.tr)fif111L'U1tl'ULvitJ'Ub'V11"111~m~ (threshold) \9l1T~aeJ'U11rl1 HSL "IJe)-:Jbb~l;lt~ 

e)tJL'Ll"li1-:J~fl1Vl'W~"1Je)-:Jbb~l;ltan'l!trut~ L"li'W ~1€l'W (Hot) fl1Vl'W~LU'W H: 0-60, S: 100%, L: 50% 
'IJ ., ' . 

'ij1J(;le)'L!°Vi 4 f111LLa~-:Jf.Jl;'l'U1tL[l'Vl~ LLa~-:Jf.Jl;'l'U1tLfl'V1~"1Je)-:JLb~l;lt~viflf1'11bL'Llf1 L"li'W ~1€l'W (Hot), ~ 
'IJ 

b~'W (Cold), ~eleJ'W (Light), ~L-ff11 (Dark) LU'W~'Ll 

3, bfl"a-llai1.:ia (Color Scheme) 

n 11~ ~nci11Lrnt L~eJ n 1mr11-:ia11-:i~ L tl'Wmt'\J1'Wm1vl~1~ru L ~vaf 1-:ir11111 f1l;l11 n~'WLLl;'ltr11111 
' V 

'W7a'W11il1'Wfn1tl1La'WeJ bL'U-:JeJvn1~L'UtJ 7 'U1tbfl'Vl L"li'W ITT'Vl'Wb~tll (Monochromatic) ~-U1-:Jb~tl.:J 

(Analogous) ~\9l1-:i-ff111 (Complementary) ~\9l1-:J-U111LL'\J'\JLLtlf1 (Split Complementary) ~ 

a111LVl~tl1l (Triadic) ~~b'Vl~tl1llil!,J'!G1 (Square) Lbl;'lt~~LVl~tl1l~'W~1 (Rectangle/Tetradic) 

11t1l;'ltLBtJ~LLa~-:i1'W\9l111-:i~ 6 

i'WiPlv'Lliil 1 bb'Ur;l.:i.f11'W'11n"a::'U'Ua RGB bt1'1..1 HSL 
., ' . 

°!J'L!(;le)'IJ'Vi 2 fi11J1ruiialV1bbn"53.J (Histogram) "!Je>.:itha (H) b'Wel'Yl1f11"5m~'11EJ"IJe).:iITT'IJ.f11'W G111.:J 

5~1'VlLLm11"1leJ-:Jrh Hue (H) L~e:i~m1m~lil1tl"1JeJ.:JITT'Llm'\AJ 1Lm1~<v1r11r11111~11~1"1JeJ~~ (S) Lbl;l~1~~'\J 
'IJ 

r11111G111~ (L) L ~m -u1 hm111 L -u11"1JeM~vfl -ill 'Win'\AJ Lb tl~-d1-:iri1~~11-w'W5fl'U'U1~bfl'V1"1leJ-:J 1r11.:i~11~~ L 6/J'W 

~vl~11~1~-:iirn 1 -ill 'W 1r11~~11~~\9l1-:J"U111 (complementary) Vl~eJ ~~11lbVl~tllJ (triadic) 
9J I I I f 

'ij'IJ(;lel'IJ°Vi 3 f11 "j(;l'a';lli)i;fe)'Ufhaviifotfa.nn'Via ~ bb~ ~f11"5n"a~lil1El"llel .:iab 'Wel"a~U bfl"a-11 ai1.:ia 1 bfl"51t~11 
'IJ ' • 

m'IAJi1m11iatl"a~bfl'V11~ 1~mtl1tJ'ULvitJ'Ufl'\J bf1t\J'o/lbfl"a~~11.:i~vlfl1Vl'Ll~ 1 'W\9l111-:Jvl 6 1"ITT5f11"5~~f1~11 

Lb '\J'\Jbfl-i1'W~ b~el1~'\J'<il1'Ll1'Wf1ci1J~V1anvltJ11n fl 1 'Win'\AJ 
' ' .J 

i'W!Jlelt!iil 4 f11"5bbi;f~,ljf.J~ bfl"a-llai1.:ia 



m 'Vim~ en 

(Monochromatic) 

~-V1-:ib¥iEJ-:i 

(Analogous) 

"' ,., 
'1\WWlJ1lJ 

(Complementary) 

"' ,., 
?ll,l';i-:j"lJ1lJ bbU'UbbE.Jfl 

(Split 

Complementary) 

"' d 
?l ?l1lJ b Vl~E.JlJ 

(Triadic) 

.dat .d Q./ 

?l?lb Vl~E.JlJ~m?l 
' 

(Square) 

...s.d d di! v 

?l?lb VI~ E.JlJ~'\.Jm 

fl1el6tl1V 

~ v ~ II 

rl11lJ€JlJl,l'J b'V'l€l?l';i1-:jl"l'J1lJVl~1flVlmEJ 

1 u 1 'V1 'U ~ bb \91 ci-:i 1-M m 1lJ b 'U 'UL €l fl m V'l 

b -tl'U b'U~~1\9J1-:j';i~v!Ul-:ibb~~1e)€J'U 1 'IJ 

~'U~-:i~1 b "UlJ 

m11 -rr~~e:iEJ1n~b¥iEJ-:in'U 1 'W1-:i~e:i~ vh 
" 

1ibn\ill"l'J1lJfl~lJfl~'Ubb~~?lU1EJl,ll b-tl'U 

m11-u'~b;En ~bvt~mb;EJ'J bb~~~ 
"' bVl~€J,:i 

m11-ff~~e:itj1,11-:i-v1iin'U L'l.J'J-:j~€)~ b ~€) 

?1~1-:im1ii\91\ilfl'W~"U\il b ~'Wbb~~ L\il\ilb~'W 

b-tl'U fl1':iL'U~bb\il-:jbb~~~b;EJ'J V1~€l~'11 
"" .,.,., 
b-:j'Ubb~~?l?llJ 

fi1 HSL 

H: 1'11b~EJ'Jfl'U S: 0-100% 

L: 0-100% 

(il~1~ H b~'I.J~ilfl1':ifl':i~lil1E.Jhl 

l.11fl bb~~~1 S bb~~ L fl':i~lil1EJ 

\911t1'WeJv) 
'IJ 
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H: f11Lfl~bfiEJ-:ifl'U (±30°) S: 50-

100% L: 25-75% 

(1-11~ H ~eJEJLfl~b~EJ-:Jfl'UL'U-tl'J~ 
'IJ 

'N~e:im 

H: ~1~fl'I.J 180° S: 75-100% L: 

25-75% (1-11~ Hue ~eJVl,l':i-:J 
" 

"V1lJfl'I.J 1 'I.J'J-:j~€J~) 

fl1':iL"U~Vlaflbb~~~~Bfrli1-:ib¥iEJ-:inu~ H: ~Vlaflbb~~~~BV ± 150° ~1fl 
" " 

191':i-:i-v1ii"llm~vtan1'W1~~e)~ b~e:i?1~1-:i ~Vian s: 75-100% L: 25-75% 

1"111lJ\91\ilfl'Uviilii'W1~ fl11 bb UU~\91':i ~"U1lJ (i-h~Vli;lfl bb~~~~tl V"U1~ bfi EJ-:jflU 
' " 

b-tl'I.J fl1':iL -ff~vh ~~lJ bb\il~ bb~~~bVl~tl~ ~m~-U1lJ"ll€l~~Vli;lfl 1 'l.J'J-:j~eJ~) 

~lJ 

fl1';j 1i~~ih~EJ~~1~ bVl1fl'U 1 'U'J~~tl~ 

zj,:i?1{1~1-n 1ii?tii\il mb~~~"''W~?l\il L?l 
' 

b-tl'U fl1':iL"U~bb\il-:j ~bVl~e)-:J bb~~~tl1b1'U 

I.I d 4 II 

~eJ?l 61!~?l':i1-:Jfn1lJVl~1flVlmmb~~ 

1"111lJ?llJ\il~ b-tl'U fl1':iL"U~bb\il~ ~tl1b~'\.J 
' .:S -=ii QI.I 

?lb"IJtl'J bb~~?l?llJ 

H: ~1-:in'I.J 120° S: 50-100% 

L: 25-75% 

(il?l1lJl-11~~lJ':i~EJ~~1-:ibvi1 fl'U 1 'U 

1-:J~B~) 

H: ~1-:in'I.J 90° S: 50-100% 

L: 25-75% 

(~1-11~viiJ':i~EJ~~1,:i b 'V11f7'1.JVl~€lf1 
" 

~~';i-:j6U1lJ?l€l~AL'l.J'J-:j~€J~) 
" 

H: ~1-:ifl'I.J 60° bb~~ 120° S: 50-
1 d s... 

(Rectangle/T etradic) 2 ~ 61!-:i?1':i1-:im1iivtmnvtmmb~~m1ii 100% L: 25-75% 

fl~lJfl~'I.J~il1?1'U h b-tl'I.J fl1':iL 'll~bb\il-:j 
d I c::::i1dd I I Q.J dl I 

( ?1 m ?l'VllJ ':i ~ EJ ~ vrn b 'Vl 1 fl'WVl':i e:i A 
" 

~~"a-:J"V 1lJ?leN AL 'l.J'J-:j~ 0m 
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4. e.1an-a::'VI\J'tle>./lfl (Color Effect) 

~m m~'Vl'UV!~elfl111J~~ f7~bnlil:d''I.J\i)1fl f7111Jel-'.lb ~'I.J~ ~bb\1la~ ~\i) ~61-'.le,m 1 ibfililel11:1.J Wbba~ 
'IJ 

r111:1.J{~n~ bb~fl\111-'.l n'I.Jeleln 1 <t.J ~-'.ld:d'uel ~n'U'U~'U'Vl bba~1111J'I.J61i:1.J'U1~ b VjW61Jel-'.lbb\1la~'1-'.lr1:1.J~llcJ rn1 
'IJ 'IJ 

b~el fl 1 "li~el ~1-'.l b V!l.11~?1:I.J~-'.lil fl111J~1flqj ~elf711~el?f11el111Jt"Ufl111Jj~fo bba~'Ui1cJ1fl1f'l~~el'1 rn11 'I.J 

-'.11'1.Jl'<ilcJdmJ-'.li:.iam~'Vl'U-Uel-'.l~b'iJu 17 'U1~bfl'Vl 1~bbn V!iV!11 (Luxurious) 'Ui~ru~a~bEJcJlilelel'I.J 
'IJ 

(Sophisticated) b'U'I.JiJmn'U~-'.lbbllil~el:I.J (Eco-friendly) el-'.lrlm (Corporate) ~'I.J!1'1.J (Elemental) 

elelibbfl'Wfl (Organic) b'U'I.J'V11-'.lf711 (Formal) b'Vlf!lf71a (Festive) bb'Uan1vilJ (Exotic) 1u11ru (Old­

fashioned) ?11~~~el'I.J~fl (Retro) ilm1ii~-u (Happy) m1:1.J<t.Jaellil.flcJ (Safety) ?f'4flbb"1~i:J'1qJ.flcJ (Fun 

and Wild) V!11'1.J (Sweet) ?11cJ-111J (Pretty) ~V!iO-'.l (Girly) 11cJa~bBcJlilbb?flil-'.l1'1.JIPl111-'.l~ 7 

V!1V!11 (Luxurious) 
'IJ 

'U1~ru~a~bEJcJlilelel'I.J 

(Sophisticated) 

b 'U'I.JiJ~1fl'U~-'.l bbllil~ell.J 

(Eco-friendly) 

'El..:tfi'1m' (Corporate) 

J' 
l'l'W"'i'1'W (Elemental) 

,IS 

'El'Eliibflim (Organic) 

LU'W'Vl1..:tfl1J' (Formal) 

b'Vlf!lf11a (Festive) 

bb'Uan 1 vilJ (Exotic) 

1 u11ru ( Old-fashioned) 

fll113JVl3J1V 

r111:1.Jvi1vi11 r111:1.Ji111cJ u.a~ 
'IJ 

m1:1.Ji'Usil'elu 

m1:1.Jiusil'elu ?1~1-'.!1:1.J bba~btl'Wifo 

"" e)1"1J'Vj 

511:1.J"l11~ ?1"1Jil1yj bbfl~fl11b'U'I.J 
' 

iJ~i fl'U~-'.l bbllil'1el:I.J 

r1':J1iiu1 b~'Eln'el lb~:::r1':J1mt1uij'el 

"" 'El1"Jll'l 
., 

fi1'9l"11..:t7 l"l1'W U1 l~fl lb~:::1lJ 

fl'd1:i.J bU'WfiJ'J':i.J"ll1~ 'El'Elfbmiln 

v11'Eli:J~(?lifrw"Vivl LU'W~(?]J'fltJ 

' "' ., 
~..:ILL'dtn~'el:i.J 

fl'd1:i.J~mtluvn..:imJ' 

m1:1.J~~mu~:1.Ju"1el-'.l 
'IJ 

fi-lrl11:I.Jb'U'I.Jbelf7~f7~W 1.J1 

<t.J1~iuh bba~m1ii~~mL<t.Jan 
'IJ 

1vilJ 

' ., 0 

:I.Jl-'.l b "IJ:I.J 'Vlel-'.l lil1 

., 
0 Q i.l f.J 0 

'W1b-'.l'I.Jb 61J:I.J b 'V11b "IJ:I.J lil1 

"" b "llcJl 

., 
U1b1'W b'Vl1 

., ,., 
0 ~ ..:.::ii 0 

'W1b..:l'W b"llil'J 'W1(?]1~ 
,., 

... 0 

b "llil'J 'W1 (?11~ 

0 

~1 "ll1') b'Vl1 

"" "' bblil-'.l b"llcJ1 'Vlel-'.l b-'.l'W 

~?flilbb"1~mlJui1:I.J\911 b-d'I.J f111i:J?f:1.J 

~b~tJ1:I.J~'W11fl'U~!b-'.l, ~'W1elel'W 
V ..::19.I iJ di ..S V d <di 

fl'U?f?fm "U:i.J, V!iel ?1"11:1.J,:j num via el-'.! 

'V1 el-'.! 

1 'Vl'I.J~b1'W ~b61JbUtJ ~elel'W 



ijr111l.J~"1J (Happy) 

r111l.J'U6'leJvJ.flE.l (Safety) 

?l'UmL6'l~~:uru.nEJ (Fun . ., 

and wild) 

'\1111'1.J (Sweet) 

?l1EJ~1l.J (Pretty) 

~Vlty~ (Girly) 

fl11111.UJ1U 

r111l.Ji~fl~el'UE.Jr1 ~filvi'f'Ur111l.J 
'lJ • 

ilE.Jl.JL'Uv~1111vimtl'VIJ1~t'U-d1~tl 

1950 ii~ 1970 

r111l.J?l"1JLL6'l~fivi'Ulfl • 
r111l.J'U6'leJ!Pl.flEJ r111l.J'U1bzje)(ie) 

LL6'l~ 1 im1l.Ji~na~'\J 
'lJ ,.., 

r111l.J?l'Ufl r111l.JLE.!111tl bb6'l~ 
' 

r111l.J'\1111'U 

r111l.J?l1tl~1l.J 

., 
d o <> 

L"1Jtl1 'U1b~'U 

~~?l!Plb?f{,l(P)fl'U bb6'l~~UeJeJ'U L-d'U ~ 
b~tl1UeJel'U ~"IJl.J'VIJ'VJ6'leJeJL1?!L61l'U~ 

'lJ 'lJ 

~'Vh1vJ ~LVl~mi1eJB'U 

"IJl.J'VIJ 'W1elel'U 
'lJ 

fil'Vl'Uelel'U ?111~ Lb6'l~'VIJ1?!L'Vl6'l L"li'U 

~"1Jl.J'VIJ'VIJ1m'Vl6'l ~vhe:im.J 
'lJ 

V 
di f'.c:ild. ..:::::. < C111 

?ll.J1~'11Ll'UL!Plel1 ?IL"1Jtl1l.J'U\?l l-11l.J 

r111l.Je)el'U'\1111'U r111l.Jb'U'U~'\llty~ "IJl.J'VIJ ib~ 
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i'lJ~e)'lJ~ 1 n1'ab~vnam~~bfi'lJL'lJll1'V'l b'Ub'Vlrl'Wflfl11bbtlfl~~bvl'U~?lvlb'Uil1'VIJfl11~vincimb'\JiJbrl-ij'Ui ' . 
~!Pln~u~m6116'l~bb6'l~b~eJn~m(P)(P)l,vl'Ll:U1mb\9\6'l~flcil.J b~Bn 3 ~'\ll~fl ~ijr111l.J bvl!Plbvl'l.!1'U.f71'VIJb~eJ1.J11'1.J ' . 
1br111~~~6'lfl1~'Vl'\J"1JeJ~~ 

i'lJ~e)'lJ~ 2 Lmurnviuu,han'U\1l1'a1~e-Jf;ln'a~'Vl'U"llel~a 'W1rl1"1Jel~~~b~BflmLmtl'UbviEJ'Ufl'U\?1111~ 

~6'lfl1~'Vl'\J"1Jel~~~fl1'\ll'Ll1Pl1it'Ul'l111~~ 7 ~:u11ru1fi1 Hue (H), Saturation (5), bb6'l~ Lightness (L) 
.ell V IV I d QJ I I 

b 'V\Jel '1'\Jrlfl'\JV!l.JlvlV!l.J ~6'lm~'Vl'\J"1J eN?l \?Ile) E.!1~ b "IJ'Ll 
'\J 'lJ 

~:WlWUl.J (H z 260°, S: 100%, L: 25%) ~!Pleltlb'UV!l.Jlvl '\111'\1111 (Luxurious) 
'lJ 'lJ 

~"IJl.J'VIJBB'Ll (H z 330°, S: 50%, L: 80%) ~!Pleltlb'Ll'\lll.J11Pl Vl11'Ll (Sweet) 
'lJ 'lJ 

~b~tllb-Ul.J (H z 120°, S: 100%, L: 30%) ~vleJtlb'LlV!l.Jl!Pl bU'Lli11111n'\J~~bb1vl~Bl.J (Eco-friendly) 
'lJ 

1'B°15fl11 k-NN b~e)fl1'Ll1tl.!11~~b~fonijr111l.J1n~LfitJ~fl'\J'\lll.J1!Pl~6'lm~'Vl'\J11Plmn~a!PlVl1fl~il 
' 

~n'ljru~1111~n'\JV16'l1tJV!l.J1!PlVI~ 1iL~e:im.mm~'Vl'U~i1fi1fin~Lfiti~l.J1n~a!Pl 
'lJ ' 

i'IJ~tl'IJ~ 3 LLa~.:le.Jf;ln'a~'Vl'U"lltl.:la 3 fl1 ~\?l'a.:lf1'Uab'IJ.fl1'V'l bb?l!Pl~e.J6'l~'VIJ'5~\vi',r'Ub'lJ~'Ubb'U'\J"1JeJ~ 3 

f11Vl~fl ~€lfi'\J1tle.J6'lm~'Vl'\J"1Jel~~~l,~€)fl L-d'lJ Vl1fl~Vl~n~1vi'fieJ '\Ile)~, ~1~b6Vl.J, bb6'l~lil1 e.J6'lfl1~'\ll'\J"1J€)~~~ 

l'l'a~fl'lJ€l1:Ub'U'Ll Vl1Vl11 (Luxurious), 'U1~ru\?16'l~LBEJ!Plele)'lJ (Sophisticated), bb6'l~btl'lJ'Vl1-:ifl1'a 
'\J 

(Formal) 
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5. ij\Jl1\11£J1a (Color Psychology) 

~!,11'VltJ1~bU'Ufl11~fl'l!t1bb'1~fl111bFl'a1~~-;haiit:-J'1\Jle)e)11lJUJ m1J-Jj~n bb'1~~~~m1lJ"lJe)~ 

ll'4~tlcJ ~1~ 11 L191EliiU'VIU 1V1'11~fl) L 'Ufl1'af11V!'U\9l'Vlfll'UFl ~bb'1~fl111,Je)U ?f'Ue)~"lJcl~lJFlFl'1\Jle)~~ ~1~ 11 'U6"~Flll 

mr1F1111J~V11~~1,11vim~d11911il1flfl111bFl11~~-ucJJ-JffJ1 ~'1~t:-J'1\JlcJFl11lli~nilnfi191bb'1~~n~m1ll"ll€l~ 
'ti ,.. \J "I 

ll'4~tlcJ~1~ 11 ?11m1ml11 tfl <ub tl'Ubb 'U1fil9lb ~~~1ru'l1tl 1-um1€l€lfl bb urnFl~e:i~i'.imFl~cJ~1 -uv11~ 1 1~~un 
?11mwm~~'U?ffl11~€l11lJUJ"lJe)~~'IJ1LJ1Fl 1 ~b U'U 1 i.JmJ-JFl11ll~tl~fl11"1Jme7t:-J~!,J 1~ b "l1'U 1 m 'Vl'U~{B'U 

• 'U 'U 

b~€JL~.fl1~\91€JUB'U ITT'Vl'Ub8'U b-d'U ab"Vtl1 ~yJ1 tl1b1'U lil~L~Fl11J-J{~n ?fU1El ~tl'UFl'11El L'U~1'U1iEJi1 
'U ' 'U 

~lil11UJ11°11'11~fl)~1'U~!,11'VIEJ1~1il1fla~flci11fi~L'Ui1-U€l zjtla ~1'U1'U 19 a 1~bbfl ~bb\91~ (Red) ~tl1b1'U 

(Blue) ~b'V!~m (Yellow) i1b"iim (Green) aill (Orange) ~lJ1~ (Purple) aih~Blltl1b~'U (Violet) a 

ih~bb\91~ (Magenta) avhBJ-Jb~m (Cyan) Mh (Azure) atl11,11'1 (Brown) a'IJJ-JX1 (Pink) abUlil (Beige) 

ab'Vl1 (Gray) a~1 (Black) ~"ll11 (White) a'VlB~bb\91~ (Bronze) ab1'U (Silver) bbG'l~ a'VlB~ (Gold) bb?f\91~ 

1-u1,1111~~ s 

~bb\91~ (Red) 

~tl1b1'U (Blue) 

~b'V!~tl~ (Yellow) 

~b"VEJ1 (Green) 

~~ll (Orange) 

~lJ1~ (Purple) 

~lJ1~BJ-Jtl1b1'U (Violet) 

~'W1€lllb~tl1 (Cyan) 

~Yl1 (Azure) 

atl11,11'1 (Brown) 

a'lJlJ~ (Pink) 
'U 

ab'IJlil (Beige) 

awn (Gray) 

ai11 (Black) 

-rn (love) V!'1~LV!'1 (passion) e1-u1,111EJ (danger) 

zj€l6"1J1tl (honesty) H11~h (trust) t-uh (confidence) 

btl'UU1fl (positivity) ll€l~L'1flL'Ubb~~ (optimism) ~1b1~ (cheerful) 

611ll'l11~ (nature) ~"llm~ (health) fl11b~'IJL1,J (growth) 

~~~~1'U (energy) Fl111J~"ll (joy) Fl111Jfil9l?ti1~?111r1 (creativity) 

m1i.Jflfl1€l~ (royalty) ~'U1,J'U1fl11 (fantasy) b;~~!,Jl'VltJ1 (spiritual) 

Fl11ll 1111il (sensitivity) m1J-Jfi191?1{1~?111ri (creativity) m1m11J 

(beauty) 

m1J-Jfi191?f{1~?111fl (creativity) ~'U1,J'U1fl11 (imagination) 'U11,Jfl11ll 

(innovation) 

Fl11ll?f~'IJ (calmness) Fl11ll6"'U~ (peace) fl11~€l'UFl'118 (relaxation) 

Fl11llfl'1llfl~'U (harmony) rl111J?f~'IJ (peace) rl111J?flJ~'1 (balance) 

Fl111J?fU1El (comfort) B'U'Vl-:S~ (organic) Fl111JbU'UL'1fl (earthy) 

b1bblJ'U~fl (romance) V!11'W (sweet) b'WlJtJ'U (feminine) 

?f~'IJ (calmness) b~El'IJ~1El (simplicity) ?fU1EJ (comfort) 

bU'Wfl'17~ (neutrality) ?flJ~6'l (balance) b~EJU~1tJ (simplicity) 

el1'U11il (power) V!1V!11 (elegance) ~fl~'IJ (mystery) 



~"ll11 (White) u~~'Vl'B (purity) ?ftv11n (cleanliness) t111b~:W~'ULV!l.l (new 

beginnings) 

35 

~VleNbbln.:1 (Bronze) 

~b~'U (Silver) 

~Viv.:! (Gold) 

bb~.:lbbni.:i (strength) Vl'UV11'U (durability) 'U1:i'W1\311?flil1 (history) 

~'U?f&Jtl (modernity) bVlfl 1 'U b6')~ (technology) fl11:WV!JV111 (luxury) 

m1:wiTnt1 (wealth) fl11:W'11b11il (success) flf1!.fl1'W?f.:I (high quality) 

II • • 

"U'IJ~eJ'IJvi 1 n1'~1bfl':i1::\1.f11'WbLa::b~eJnam~~bfi'IJ"j'JiJfl'U~n'litu::bfi'IJ'tlel~l11'W L"UbVlfl'WflnTl 

1bfl11t'M~b ~m~vn 3 ~V!~n ~'IJ11nnb\91t1~?11111 t1m-w 11nt11 "tllfit111~111nci:wbb UUbfl-i1t1~ 1 "UB6')neJ~fil.l 
:;.J ' ' 

n11~111 nci:w~ b~v6')1n'11'U1'UITT 'U.fl1'W 1 ~ b V!~eJ bu'W1t~~G11~ru ' ., 

II ' 

"U'IJ~eJ'IJvi 2 n1"JbmEJ'Ubviaufhan'U~1':i1~~~1'VIEJ1il ,l1r11"1Jm Hue (H), Saturation (S), bb6')t 

Lightness (L) "lleJ.:J bb~6')t~~ b~vn 1 tJb 'U1tlUb vitiu nuri1m1J11~1'U"llv.:IITT 'U m11.:i~ 8 L-U16tl11 

b'U1tl'U b vi tl'Url1'U1f1!1t t1tvi1.:i1tV111.:lr11~~ b~e) nnum 'U~1'U'LJeJl.lm ~el1t'Ufl11:W 1n~b~ EM~lltllfi k-NN 
... '\J ' 

fl1Vl'U\1l fl11l.JVl:l.11tl'V11.:l~IJ11Vltl1 "l]e),:j~~b~eJn 1111t1'Vlli111ru11il1rn-n1l.JV!l.J1tl~fl1Vl'U\1l 1 it'UIJ1111.:i b'll'U ~ 
bbln.:I V!l.l1tl'1.:I fl11l.l1n (Love), fl11l.JV!6').:JLV!6') (Passion), B'UIJ111tl (Danger) 

i'IJ~e)'IJ~ 3 n1"Jbbf;l~~~a~~1'VIEJ1il 3 1-11 ~~-s~n'Uabba::'U~'U'Vl'tlel~.f11'W bdm'11tl11~'Url~lil1n.n1'Wfl'U 
'\J 

IJ1111.:i~lil1Vltl1~bbi1 1t'U'UliltbbM'l.:!e.J6')~'W'B~ii 3 rl1V!~n ~eJfi'U1tleJ11l.JUJVl1eJfl11l.JV!l.J1tl"lleJ.:l.n1'WIJ11l.J~ 

m111111b\91'U b'll'U V!1n~V!~nL'U.fl1'WfleJ VleJ.:I, l.J1.:I, bb6')t~\'7 e.J6')~'W5~1~eJ1~b'U'U V11V111 (Luxurious), tl11 
'\J 

'IJnfl1eJ.:I (Royalty), B1'U11il (Power) 

6. eltu'Vl.f1i'.nf (Color Temperature) • 'II 
nT~11neJf1!vtfli1~"lleJ.:l.fl1'Wlil:i 16Vr11bfl6'll'U (Kelvin score) zj.:i b 'U'U:W11il111'1 eJt\.!Vl.fl3J~"lleJ.:I bb?f .:i 1 'W 

'I 'U q \J 

Vl'W1 E.ieN\311 bflG'll'W ( K) el t\.!Vl.fl:W~b 'U'W tl11'U e) nfi.:i 1 'Vl'W~"!Je).:I bb?f.:!11ii~L~'WV!1eJ~{el'W bb?f.:i~iieJ ruvt.fli1~~1 
'i \.I 'I 'U 

~tm Vl'W~rleJ'W'LJ1.:i bb\1l.:!Vl1eJel'W L 'W"llf1!t~bb?f.:J~iieJruV1.niJ~?1.:i"1~m Vl'U~rleJ'U~'i-n11 b~'WV!1eJ b~'W tl11 
'I 'I 'U 'U 

b~eJ n 16libb?f.:i~i10ruV1.fli1~~1.:i fl'I.Jliltv'i11 ~u 11 t11 m\31 bb6')~v11l.lt:Ufl11l.l {~ n"llv.:im-wJm tJ~ tl'W 1 tJ~1 EJ L "li'W 
' '\J '\J 

~1bft"llbfl6')1'W~~1 (b'll'W 2700K - 3000K) ~~1~bb?1.:i~i1~m~eJ.:10u~'W b'V!:l.11t~1vtfom11-u.:i1'UL'WD1'W 
' 

L'I.J"!Jf1!t~~1b6')"1Jbfl6'11'W~?f,:j (b"li'W 5000K - 6500K) ~t1~bb?f.:i~ii~~1b~'W b'V!ije)'Ufl'Ubb?f.:lbblnlnb'W'll1.:i 
'\J 

nm.:i1'W~i1v(0.:ivh 1?1 1-11fltbb'W'Wbflftl'I.J"li1EJ 1 ~b~eJn Lbm~~~0.:in11 Hfo~1.:ib vtm~?fl.l 1-11bfl6')l'Ulilt'li1t1 

'Uvnfi.:JBt\.!V!.fliJ"!JeJ.:i~ bb6')~ bb V!ci.:Jfl1 b'W\1l bb?f-'.J 1 'W.fl1'W 1~ .:i1'Ul~tlfl1V!'U\1lbb vtci.:i fl1b'W\1lbb?l-'.J 11 10 bb'Vlci.:J bb?f\1l.:I 
' " 

1'Wlil111-'.l~ 9 



bl. 'Vl~{lfl1LU'1LL'&'f.:I 

bb?l-!lbvim.J (Candlelight) 

V1m1\911i, 'V!"eJ\91®'1b"b'<il'W (Incandescent 

bulbs, Halogen bulbs) 

Yi'a~eJ1~~cJf'W, Yi'a~eJ1~~cJ~f1 (Sunrise, 

Sunset) 

'V!"eJ\9lvJ~am 'a?lb8ll'W~ (Fluorescent Lamps) 

bbvJ"61lBb~f1Vl'aeJ'Uf1ri (Electronic Flash) 

bb?l-!!f1'°'1-!11'W (Daylight) 

~e1-:ivhih11~ (Cloudy sky) 

~mvh~vh (Blue sky) 

,, ., 
'tl'IJIJ'I e) 'LI n1'a''Vl '1 l;l e) {I 

fi1 Lfll:l1'1J 

1000-2000 K 

2500-3500 K 

3000-4000 K 

4000-5000 K 

5000-5500 K 

5000-6500 K 

6500-8000 K 

9000-10000 K 
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11'LIIJ'leJ'tJ~ 1 mi-f>i1'1J1rufi1 Lfli:l1'1J'tlel.:l.fl1'V'I 1 ii'W~eJ'W15~1'V!1Uf11'a'U'a~mrur11 eJUJ'Vlfli1~ (Al0 orith m , " :, 

for Color Temperature Estimation) 1tJf11'af11'W1UJrl1bfl"1'W bvitJur11~ RGB nu,21'W"UeJ~"fl1bfl" 

1'Wm~1,21tJ 1 im1t.h~mrur11'<iJ1nm1vJm~1,21'W~ru'V!JJD~e111~fJ (RG B-T em perature) 

" ' ' 
'ij'IJIJ'le)'IJ'Vi 2 m ':iL tnt!UL 'Vivufi1Lfll:l1'1Jfl'UIJ'l1'a'1{1e) t'U'Vl.nilt'i 1.J1rl1fl~ bb 'W'Wbl-1"1'Wvifl1'Wlru 1vi'm 

• 'U 

b mtJ'U b vi tJ'IJ fl'U~1'a1-!I~ 9 b ~ eJ'a~'U11eJUJVlflij~61JeJ-!lfl1Yi 1m~ bfltJ-!l flUbb 'Vlci-!lfl1 b 'U\91 bb?l-!l"ll'U\911\91 1 'Ubf1UJ'1 , , 'U 

f11'a~'U~~bVil.11~?llJbVl'a61lb~mlil (threshold matching) ~'al'<il?leJ'U11rl1f111lJbb~f1~1-!l'a~'V!11-!lrJ1bfl"1'Wvi 

fl1'W1UJ 11ilflU-U1-!16/JeJ-!lbbVlci-:Jfl1b°i]vJbb?l-:J~1vi?l\91 !,lleJ~1-!lb"U'W 11ilfl1 3000K bb 'Vlci-!lf71b'U\9lbb?l-!lvitn'a-!lfl'\.J~e) 
• 

'\ff;i~81~1ncJf'W/lnf1 (sunrise, sunset) 

" ' ' 
'ijl.llJ'lv'IJ'Vi 3 n1'a'LL'&'l'1.:l~l:l LL 'Vi~.:lfl1 b 'U'1LL'&'l.:l\1\J'l'a'.:lfl'Ue1t'U'Vl.fliJtl'tleJ.:l.fl1'V'I 

• 'U 

" 3.3.2 fil.1~1 (Texture) 

:'W~l 1 tJfl1~?11111'at1U-!JUe)f1~-!lfl111li'UiB'W'UeJ-:ii'U bb U'U~11 'V!~e)"1\91"1tJ~'U'a1f1!)eJ ~L 'W 

m~ n11'lJ1~mr1e,mmY1?111111t11 -in 'W f11'a1bfl'a1~~bbfl~?ln \9lflru ~n~ru~V11-!l Limb t.fovi b 'U'W~ n~ru~ , 

~1f\UJ'l)e)-!l:'W~1 b~e)f11'a~1bb'Wf1bb"~ f11'a'<il\91~11~tl 1 oif b'Vlfl'Uflf11'afl1'Wlru faflel" 1 U'\.J11bb ~'Vl b ~·fo (Local 
V ' 

Binary Patterns: LBP) bbftlbb'U"-!lb'U'Wfl1e)5'U1tlb"U'W 'V!tJ1U (rough) b~tJ'U (smooth) brn~iim\91"1tl 
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(patterned) \°17617~qj~ LM 81-Ue}:Jfl'ULb\916'1:::'\.h::: b.fl'Vl'l~,,J~lii'VIG1181°17 L 'W.:J1'W11ij 81(il b~ el n 1°17~iiql m 'Wf171 

fl'WVl7.flTVn..nn~~~imh:::b.n'Vl"::: 3 1°1117EJG1:::bBEJ~bb~~.:i1'Wlil711.:i~ 10 
' 

' ... 
lil117.:Jvi 10 ~'W~l 

V!EJl'lJ (Rough) V!EJl'lJ (Coarse) LU'Wb~~ (Gritty) "ll1"1l1::: (rugged) 

b1EJ'U (Smooth) ~mviijei'W1Vlll (Silky) b.:J7.:J7ll (Glossy) b'V!ijel'W~761l7~'W (Satiny) 

ii6'11~G178 (Patterned) b1"1l7l-1Wlil (Geometric) ii"1~'178 (Textured) 'W7ll'B11ll (Abstract) 

i'lJlileJ'lJ~ 1 n1'aLLtla,unvu\J'lJikv11 bb'UG1.:J.fl7Vfil7n RGB (Red, Green, Blue) bU'W~b'Vl7 (grayscale) 

b~el L '!X~7ll11t11bl-117:::~vr'W~11~81&-J~el.:J~lil11UJ1'UlillijEJ"IJel.:J~ 

i'lJlileJ'lJ~ 2 tl1'lJ1WA1L3Jlil~n'liLn~i13J'a~i'U~L'Vl1 (Gray-Level Co-Occurrence Matrix: GLCM) 

~{1.:i GLCM b~el1bl-117:::~~n~ru:::"1Jel.:J,'We'.l1 fl11ll~tl1b~llel"llel.:Jt'W~1(il1EJf17'Vl~.:J.:J7'U (Energy) 

i'lJlilel'lJ~ 3 tl1'lJ1Wfl1Laflva1u'lJ1'iLL'W'VILvii'lJ (Local Binary Pattern: LBP) toffi-h1G1l-lelG11'1.J'W71 

bb 'Vl'Vl b vifo L 'W n711 bl-117:::~,'W~l 1~EJlil111il~el'lJ'11~"78~ bn~('W 1 'I.J';j::;~u~n b61!Gl fl 15~ 11il bbmlJm(illiJ::;rni 
... 'U 

'1111 tJt -m 'Wm1~1bb'Wnu1::: b.fl'Vl~'Web 

1. b'U1EJ'UbviEJ'lJl-17~b'V17"1Jel.:J~m61!Glfl'Ul-17"1Jel.:J~m61!6'1';ie)'lJ"LJ7.:J 8 Ii)~ 
' 

2. n1vi'W~i-i11u'W1TI'1Xnrnb\91":::~m61!6'1 (0 V11ei 1) t'WmJnu11ri1vlm61!"~-:iV11ei~1n-i11-11!"l'W8n"1.:i 
'U 'U 'U 

3. bb'U6'1.:J°Uelllm'U'Wl-17fl~11ilbbn1ll"llel.:JG1l~G178~bf1~t'WL 'W.fl7'Vl 
'U 

II 1 91 1 

"U'Ulilil'U\1 4 nT'.i~1LL'lJntl'a~l.fl'Vl'W'lJN1 H1-11'Vl~.:inw (Energy) vi1(illil7n GLCM b'U'Wtil1bb'lh'Vl~n1'Wm1 

~7bb'Wn1J·w b.fl'Vl"lleJ-:it'W~l bb'l..i-:i'1.h:::bfl'Vl'iff 'We'.l1b U'W 3 '\.J1:::bfl'Vl'Vl~n mll bnru~~f17Vl'W~ 

- b~EJ'IJ (Smooth) l-17'V'l~.:J.:J7'Wd.J1ntl17 0. 7 Vlll7EJfi-:i'iff'Ueb~iil-117lJ~~7b~lJ€lbb6'1::: hliim7llbbliltl\917.:J"IJe)-:j 

m ~ m EJ m rn! n 
... ' 

- vimu (Rough) 1-11'Vl~.:i.:i1'WUeJEJn11 0.3 Vlll7EJfi-:J~'We'.l1viiir111lJ"ll1"1l1:::vi1ei~n~ru:::b'U'Wb~~ 

- iiG1l~G178 (Patterned) l-17'Vl~.:J.:J7'\.Jelf_)';j::;Vf11.:i 0.3 - 0. 7 Vlll7EJfi.:i'iff 'W~1~ilm~mEJVl1el';i'Ubb 'IJ'IJ61!7 61 
'" '" I 

ii ' ti • 

-U'UlileJ'lJvi s m<aLL~~.:ii:-rn~-wt Lb~~-:i~6'1tl1::: bfl'Vl"1Jei-:i~'W~1vi'Vlu 1 'Wm'Vl (b1EJu vimu vi1eiiJG'11~mEJ) 

bb~~.:J~G'l 1-11~1~qJ~bMm-irei.:i 1Pn:l..Jlil717-:i~ 10 L611'W 'iff'W~l VltJ1'1.J (Rough) bb~~-:ifl1rl1~qi V!tJ1'1.J 

(Coarse) b'U'WL~~ (Gritty) "ll1"1J1::: (Rugged) 
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3.3.3 fl1111fl11'ti~ ( Contrast) 

1-1'",rn.J1-1:wii;i"1Jei-tm'W dJum-ru~uei nfi~1-111:w bb~ fl\,l1~vi~ei1-111:w bb \J 1\J11u 1 u1-111:w?111~1tvi11~,'t..!~?111~ 

bb6'lt''t.J~ b "U:lJ"U't.J"lJ el~fl7'W 1fifl1'a1(;)1-l')7:lJ l-l:lJ"tl(;)"lJeJ~fl7'W~ b 'U't.J'Vl7~b~ elfl~ fl15V!~~f1elfl7'a L "Ul-l17:lJl-l:lJ"tl(;) 

"lJeJ~i11-lbfl6'1'1'1.J (Michelson) zj~b'U't.Je)~';j7~1'1.J'atV!17~m7:Wbb~fl\,l1~bb6'lti:-J6'l';j'):lJ"lJel~rl71-111:W?f11~?f~?f(;) 
" ' 

1P1111~vi 11 m1:w1-1:wii;i 

fl1111fl11'ti~ 

m1:w1-1:wii;i~~ (High Contrast) 

m1:w1-1:wii;i\J1unm~ (Moderate Contrast) 

i'.1-w~~ (Dynamic) fl:Wii;i (Sharp) ?f(;)L?f (Vivid) 

?f:lJ(;)6'l (Balanced) bV11fl't..l (Even) :lJ1\Jl'Hi1'1..1 ' ... 
(Standard) 

m1:w1-1:wii;i(,)7 (Low Contrast) 'U:W't..116'1 (Soft) b~el't..111~ (Faded) elel't..11tJ't..l 
' 

(Gentle) 

" • G 
<ij\J\Jlel'Uvi 1 bb'U6'l~fl7'W'.il1fl RGB (Red, Green, Blue) bU'LI at\'11 (grayscale) 
,, . ' 

'tJ'U\Jlel'Uvi 2 fi1'Ll1Wfl1fl1111fl1l'tifl'11a1fiA1bQ~EJn1~.:iae:i,:i Root Mean Square (RMS) 1ia,i-a .. 
1 'Wm-a 1-11'U1ruri11-111:w1-1:wii;i"llei~n1'W 

CRMS = ..!. ~N (I· - I )2 N L,i=1 l mean 

1mJ~ CRMsf1elfl11-111:Wl-l:lJ"tl(;)"lJe)~fl7'W Ii ~elrl11-l17:W?f11~"llel~v1m61lmb\,l6'lt'.il(;) !mean ~elrl11-l11:W?f17~ 
' 

b\l~tJ"lJel~fl7'W N ~el'11'U1'Uv1 fl L61!6'l~~V!1J(;) L 'Ufl7'W 

iu,ie:iu~ 3 fl11'17Lb 'Ufl'U'atbfl'Vl"Umm1:w fl:wii;i tl1ri1m1:wfl:wii;i~ 1-11'1..!1 ru 1~m~i;ivimi;ivil.lm'W 
" 

\Jl11l'a~(;)tJ"lJel-:lfl1111flll"tl~ 1 "ULf1fl.!6fl\,leJ 1 tJffi '\.Jf11'a'11LL 'Uf1 

m1:w1-111ii;i~~ (High Contrast) fi1 RMS :lJ1flfl11 75 

1°111:lJfl:lJ"tl(;)'U1'Ufl6'11-:I (Moderate Contrast) ri1 RMS el~'atV!11-:I 40 - 75 
" 

m1J.Jflll"tl~~1 (Low Contrast) ri1 RMS 1!eJtJfl'"J7 40 

iu,ie:iu~ 4 bb?f (;)~i:-J6'l~'W5 Lb6'ltA1~1~ru~bMtJ1-vei-:i Lb?fi;i~1t~\1"1Jei~m1J.J1-1:wii;i~1P111'.il'WU 1 'Wfl7'W (?f~, 
~ " 

\J1'Wnm~, ~1) bb?ti;i~ f11~1~qi~LMm-vei~ 1J11J.Jm11~~ 11 b~m11'Wil m1J.Jf!J.J-Ui;i~~ (High 

Contrast) '.il~i'.11-11~1~t1JAel "i1'W61-:I (Dynamic) 1-1J.J6V'i;i (Sharp) ?f(;)L?f (Vivid)" 
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3.3.4 fl1111i;l11f11;1 (Balance) 

1-111lJ?tl.lvl~61JmmVl b tl'Wm1u.:iue1 n5.:i11mVli!'Llii m1mt'<il1cn.hv1,1n bb~tm1l.l?tl.Jv1~ 1 'Llfl71 
' ' 

lijV)'J 1.:le).:lfl'Lht fle)'U~1'1 1 r8.:i?t1m1mb u-11~ b U'WG'lel.:lU'a~ biWl~e) ii f71 'afl'atlil1ml1V!Uflb Vl1fl'Ll?le).:l6U1.:l 

(symmetrical) bb~t i1mw1t'<il1tl'11V!Ufl bJbV17fl'Ll?lel.:l"U1.:l (asymmetrical) 15fl1'a'V!~'1~G'l7l.J11tlb"V 

L'Llm1tl1tblJ'Llm1lJG'llJvl~61Jel.:l.fl1Vl~elfl11L-V~'Ll6nm.:ilJ1~ (center of mass) r8.:ib'U'Ll'<ilvl~iim1mt'<i17tl 
' " ' 

tl1V1Ufl61Jv.:imVl e:i cl1.:i?1l.Jv1~ 1viti m1V11r11bu~t161J e:i.:i~m61m~-1V1l.Jv11 'Wfl1Vl Lvltl 1 -vri1m1lJ b -UlJ'lJv -1 bb?t.:i b tl'W 
' V IJ ' ' 0 V CV I I (( QJ 1/:$ dil I lJ 

'W1'V!'Wfl lil1 fl'W'Ub 111iltV111ttitV11.:i 1tV111.:i~'Wtlf1m.:ilJ1~ f1Ulilvl rnnm.:i'lJv.:imVl b:Wv1t titV11.:i'Ue1 ti 
" ' 

bb6'lvl.:l11.fl1Yli'.ifl'J1:W?ll.Jvl~?l.:l 11tl~tbB tlvl bb?lvl.:l 1 'Ll111'a1'1~ 12 
' " 

G'l:Wvl~ (Balance) 
' 

G'l:Wl.!1111 (Symmetry) fl~l.Jfl~'W (Harmony) b'U'Wbelfl.fl1Vl (Unity) 

1lJ?tlJ1.nm (Asymmetry) 1lJbG'l5t11 (Instability) 1lJn~:Wf1~'W (Dissonance) hlG'llJvl~ (Imbalance) 

~ d ~ d 

'tl'Ll~el'U'VI 1 bbtl~.:im'V-llil1f1 RGB (Red, Green, Blue) L'iJ'Ll mvn (grayscale) 

"1u~au~ 2 n17bbU~.n1we1e1mtlu1;h1.u.im1 (Regions) L~mtl~m.Jbviti'ULL~~1111'<il?tel'Ufl11:W?l:W'1~ 

61Je)'1e)'1flU'atfle)'Ub 'W.fl1Y-I Lvltlfl1'abbD.:lfl1Y-le)e)flbU'U 2 ~'J'W 111:Wbb'U'J~,:j ("V1tl/61J'J1) V!~e)bb'U'J'Ue)'U 

( 'U'U/ci1.:i) 16U156'llJlJ111'a"V1tl-61J11 (Vertical Split) 1 bl-l'a1t~11fl1Vliie:i.:ir'itl1t fle)'U m~ lil1tl \9l'Jb vl11 

fl'WVl1'1-V1tlbb~~61J17vt~e:i 1lJ ?llJlJ1m'U'W-ci1.:i (Horizontal Split) 1 bl-!11~~1-111:wG'l:w~~'lJel.:i 

e).:lflU'a~f1e)'U'at'V!17.:l~1'W'U'Llbb~~~1'Uci1.:i 

"1'Ll~el'U~ 3 n1'afl1'Ll1Wfl1111b <tfa.J'Uel.:l'Wnb~l;IVl°ieln1'affl~\11 tl'tlel~'tlel'Ull1W L "V~?l L VI bbfli:W 

(histogram) b ~e:J1vlfl71 m~ lil7 tl'lJv.:iri11-111:w b -UlJ'lJel.:i~ m611~ L 'Ubb~~~~'J'W61Je:J.:l.fl7Y-I 

tu~el'U~ 4 nTr~1 bb 'Llflfl1111i;l1JV)i;I b tl~ tl'U b viti'Ut:.J~'a'JlJ61Je).:lfl71-l'J1lJb "UlJ'lJe),:j~ flb611~V!1el fl161Je)'U~ • 
l'l'allil~'U 1m 'Ubbt,l6'l~ci1'W61Je:i.:im'V'l t-uLie:i'U 161Jt,)e) 1 tli!l 'Wf111,;,J7bb 'Wnm1:w~:w~G'J"l)e)'1.f11'1"J 

G'll.lvl~ (Balanced) 'Vl1flrl1fl11l.J b 6UlJ61J8-:J~fH6ll~'Vl~e.l"LJ8'\J l 'Wbb\91~~~1'W"LJ8-:Jfl1~iJA1 • 
lfl~b~tl.:lfl'W 

- 1lJG'll.lvl~ (imbalanced) Vf1flfl1ff.l1ilb 6Ul.J61J8-:J~ flb6/l~'Vl~e.l"LJ e)'U l 'WLb\91~~~1'W61J8-'lfl1~iJ • 
\ol11l.Jbbln fl~1~ fl'WlJ1fl 

., . ' 

'tl'Ll~el'Llvi 5 n17bbi;lvJ~t:,J1;1t:,J1;1iwG bbG'lvl"l'at~'U'lJe:J.:i l-l'J1lJG'l:Wl?l~viY-l'UL'Wfl1'V'l (Balanced vt1el 
' 

Imbalanced) bbG'll?l.:i f17611flru~LMEJ1ie:i.:i \9l1:W\9l711.:i~ 12 L6li'Ll m'V'li'.i l-l'J1lJ?l:WWJ~ (Balanced) bbG'lvl-1 
V ' 

1°116'11~qj "?t:wmm (Symmetry), fl~l.Jfl~'Ll (Harmony), Lth.Jbelf1fl1Y-I (Unity)" 
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3.3.5 fl1111a11.:i (Brightness) 

f117l.J?111.:i"1J eNfl7'V'l b 'U'W~1,J.:i(5.:i1t~'IJ"1JeM bb?l.:i~th1 fl!J L 'Wfl7'V'l 1im11v1~1fl11l.Ja11.:i"1Je:M 

fl7'V'l?l7l.J7Wvi71mviEJVIG'l7EJ15 bbvl15~'V'l'IJ'UBEJ~Bf1711.ff ~7btl~EJ"1JeM'WfWll6'l (Pixel Average) ~.:ib 'U'Wf171 

V111-11bu~EJ"1JB.:ifl1~ (RGB) L'WVlfl 61 ~rn611'1 bifoiifl1~"1JB.:ibbvl6'lt~rn6116'lt1n·n:wnmb~1'u1:w1V111\i11EJ 
' I .., 

'17'W1'W'Wf1b6116'JJ.:i'Vll.Jvl b~B L mli1fl71'117l.J?l17.:i Lvlm1:W"1JeNfl7'V'l ilvi (Dark) Vll.J7EJ5.:ifl7'V'l~iif171b .ff bb?l.:i 

UBE.Im n'Vl~Bii m1tJfofl 7f117l.J b -Ul.J 1 i~16'l.:i vi11 im'V'lviilvi bbflt 1ilivi b'1'W l!n 1-ff b ~Ba11.:i'IJ11mml31"1JB.:i .., 

1'111:W~mr'I.Jmr.:i~'W~ Vl~B?1i1.:ibb'Wl 1 Ul.J"1Je).:)b~e).:)111~i1m1:wb 'Ul.J'U'W flfl7.:) (Neutral) Vll.J7EJ5.:ifl7'V'l~ii 

f111l.J?ll.Jvlfl"1Je).:j bb?l.:) bbflt b.:)1 h]i1 f171b U'Wf111l.J?l'J1.:)l.J7f1bf1'W 1 tJVl~e)iJe) mn'W 1 tJ fl1'V'lvl?ll.Jvl6'l bb6'lti1m1:w 
1 ,i 1 

b'U'W511l.J'll1~ ~.:ie-m1 ifl1'V'l~b~EJ'IJ~1E.Jbbfltb"U1L'111i1~1EJ bb6'lt6111.:) (Bright) Vll.J7EJ5.:ifl1'V'l~iim11 "tlbb?l-:J 

mmbflti1fl1m1:w b -Ul.J?l.:i '¥111 im'V'lvi?lvi 1mbfltiim1l.Javi 1a b Vim tn'IJ m1 bb?lvi.:i-uB:WG'i~\9i'B.:ifl11b U'W " .., " 
A11l.Jiv1b'1'Wbbfltavi 1a 1, "li'W m1ci1E.Jm'V'l~'Wr11 Vl~Bm'V'l~\91B.:im1b U'WA11l.Ja11.:ib1.6'lt?lvi 1a 11EJG'lt 1,~E.Jvi 

1.1.avi.:i 1 'W~111.:i~ 13 

fl1111fl11.:I 

ilvi (Dark) 

fl6'17.:i (Neutral) 

a11.:i (Bright) 

i'.i1,.:i1 (Shadowy) ?1~1 (Dim) ilvil.J'W (gloomy) 

t!:W'Wlfl (Subdued) hlavi1a (Muted) Vlii'W (dull) 
' 

btJci.:itJ1tfl1EJ (Radiant) ~B.:ibb61.:i (Luminous) avi1a (Vivid) 

II • 

'V'U'1el'Uvi 1 bb'Ufl.:)fl7'V'l'11fl RGB (Red, Green, Blue) b'U'W ~bVl1 (grayscale) 
II • ' 

-V'U'1el'Llvi 2 fl1'W1t\Jfl11'111l.Jb'Ul.JLO~cJ"1JB.:i'Wrns1m (Mean Intensity) 
Ill I I I I 

iui;ie:iuvi 3 fl11'11bb 'Wmt~'IJA11:wa11.:i"1JB.:im'V'l 1-&'~1m1:wa11.:ibu~E.Jvir11'U1ru 1\i11.Ylmh 1 tJ~vinci:wml.J 
' V I c:ii 0 

1t lil'IJ rll 1l.J ?117-:J'Vl fl1Vl'Uvl 

- illil (Dark) fl7bil~cJ"1JeN'Wflb61JflUBE.Jfl17 85 

- tJn~ (Neutral) fl7bu~EJ"1JB.:i'Wflb611'1B~1t'Vl17.:i 85 - 170 
" 

- ?111.:i (Bright) fl7bu~EJ"1JB.:i'Wrn61JG'll.J1flfl11 170 

iui;ieiu~ 4 bbafl.:i~l;li'V-lfibbl;l~f>l11ihi~~b~t11ii'e:i.:i bb?1v1.:i1~~'1J"1JB.:i m1l.la11.:i~~11'1'V'l'IJ 1'Wmv-i (ilvi, 

'Ufl~, Vl~Ba-:h.:i) bb?fvJ.:j rl1~1rlqj~b~EJ'J"LJe).:j ml.J~111.:)~ 13 b"ll'Ufl1'V'llJ f111l.J?l'J1.:)~1 (Dark) bb?lvl.:)fl1 

~1ri'qi "i'.i1,.:i1 (Shadowy) ?1~1 (Dim) ilvil.J'W (Gloomy)" 
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3.3.6 Lbt'H (Lighting) 

bb'1~ 1 um-aci1c.1.n1'Yl 1,1,a:::?iatl::: i1'1J'Vl'\JTv1~1i:9qJ 1 um-a'111~m-a1Jrub1,a:::u-aw1ml31"1J€l~m'Yl 

bbi;'l~ bl,\,l£'1:::tl<a:::bil'Vli16" fl'l3ru::: 1,1,a:::e-ia m:::'Vl'\J\,l€).f11'Yl~ l,l,(Plfl\,l1~fl'U€l€lfl 1 tl ~1'U11ilc.l 1~bl, tl~tl-a::: bfl'Vl"IJ€)~1,1,i;'l~ 

b'U'\.J 18 tl<a:::bfl'Vl 1~bbfl bbi;'l.:Jvt6".:i (Back light) bb?Wt11.:Jb 1a11'Yl~b'Yl~ (Blue hour) 1,1,i;'l~i;'l11Plci'm'Ylc.J'UIPl1 

(Cinematic light) bb'1.:Jfl£'11.:Jl'U (Daylight) bb?l.:Jv!'a1lJ1~fl (Dramatic light) 1,1,i;'l~b&ilJ (Fill light) Lb?!~ 

'Vl€l.:J (Golden hour) 1,1,i;'l,:i1,1,~,:i (Hard light) bb?l.:Jti€lc.l (Low light) Lb'1.:J5'a'alJ"ll1&i (Natural light) Lb?l.:J 

ti€l€l'U (Neon light) bb'1~~1u-u1.:i (Side light) bb?l~~lJ (Soft light) bb'1~?1~~L€l (Studio light) bb'1~Yl<a::: 

mvi1Pl81Plfl (Sunset) LL'1.:JcJ1lJ'Yla'\J~1 (Twilight) 1,1,?1.:itl~mm (Volumetric light) bL£'1:::bL?l~€l'\J~'U 

(Warm light) 11c.1a:::LBc.lvlbb'1vl.:JL'UIPl1'a1~~ 14 

IPl1'a1~'Y1 14 tJ<a:::b.fl'Vl"lJ€l.:Jbb?I~ 

bb?l~vt6"~ (Back light) 

LL?1~'111~na1 L 'Yl~L'Yl~ 

(Blue hour) 

LL?1~?111P1ci'mvmu1P11 

(Cinematic light) 

1,1,l;'l~fla1~1u (Daylight) 

bbt'1~vl'a1lJ1&ifl (Dramatic 

light) 

bb?l~b~lJ (Fill light) 

bb?l~'VleM (Golden hour) 

bb?l.:Jbb~~ (Hard light) 

bbt'1~ti€lc.l (Low light) 

bb?l~5'a'alJ"ll1~ (Natural 

light) 

bb?l-:Jti€l€l'U (Neon light) 

LL'1-:J~TW'LJ1-:J (Side light) 

fll1elfitl1ll 
d ti V QJ' I ti c!iQ 

bbi;'l~'VllJ1 ~ 1 fl vll'U'Vl a~"IJ€l~1 IP!f'l 'Ill cJ ?!'a 1~ .f11Yl b~ 1Vl'a eJ61!'1 b€l lPI 
' " 

(silhouette) 'V111 '1½11P1f'l 1vivib~'U~1fl~1flvt6"-:i 
' "' I Q./ Q ({ I Q ,/cf .::Id 

'Ill~ b 1 a1vt £'1-:J'Yl'a::: eJ1'Vl IP! cJ IP! fl bba::: fl €1'\.J'Yl -a::: e)1'Vl IP! c.l"ll'U 1,1,i;'l ~~ :::lJ ?I 

J11,~mi1J r:1f1-:iu-aw1ml31L1c.1u?1~'\JLba::: L 'abblJU&ifl 

bb?l-:J~ b ti'Ufl1'a'111-:Je)1'alJ t\Jbba:::'\J'a'ac.11fl1131 b'VllJ€l'U L '\.Jfl1'Ylc.l'U IPl1 

b ti'Ufl1'ab~'Ubb?l.:J bba::: b~ 11 'I½ bflvlfl11lJ~ fl,~ 

bb?l~5'a'alJ"ll1~vim~1flvll~e11vilPI c.11 'U't11-:J flal.:J1'U lJfl 1 'l½ bb?l~?l11-:J 

bba:::~vi b tl'U5'a'alJ"ll1~ 

bb?l-:Jvii'.1fl11lJ b 'LJlJ'LJ'\.J?l.:J bb'1 :::ij b-:!1-a'vlb ~'U L "Ub ~€lt'111-:Je)1'alJtULba::: 
" 

fl11lJ~'Ub~'UL'U.f11'Yl 

bb?l-:J'Y11 off b~lJb.:J1b Yi€) 1&.Jb 'l½m'Yli'.lv11,nu 1 tl lJfl 1 -U~1lJfl'\Jbbr.'1~VlGlfl ., 
I QJ .Q. tf~ I c::i.. G -=:,IQ 

"ll1.:J b 1 mvta.:J'Yl<a:::el1'VIIPll:J"ll'Ubba::: flel'U'Yl<a:::el1'VIIPll:J~ fl bbi;'l.:JlJi;'l'Vle).:J 
I OV I ~Vff 

B'Utl'W rnm:::?11Vl'a'Uf11'atl1c.lfl1Y'l'Uflfl'1bb6'l:::'Vl1V1131'W 
' ' 

bb?1.:ivii11-111lJ b "UlJ?l.:J bba::: b.:J1-a'~ b~'U lJ fl?lf 1.:Jl-lel'U'Vl'a1?1 ~?1-:J L 'W.f11'Yl 
"' "' 

i;'l.f11'Ylbbi;'l-:J~i'.11-l11lJ?l11.:J~1 lJfl L -ifl 'Ufl1'at'111.:J'\J'a'ac.11fl113lvib11:J'\J .. ~ .., 
?1-:J'\Jvt<ammau 

bb?1-:ivim~1rns-a<a1J"ll1~ L 'll'Ll 1,1,r:1-:imvi~8 bbt1-:i-:r'Ll'Vl1 irfl 1 'l½e-iaGi'Yli 

vi~b tl'LJ5'a'alJ"ll1~ 
" 

bb?1.:i~m~1flvta€lvi 1 ~ti€leJU irflii~~'Ll?I~ 1m1,a::: 1 '1½1-1111Ji~fl 
"' 

LlJ b~1'LJVl1el?llJl:J 1 Vl~ 

bb?l.:J~lJ1'<il1fl~1'Ll"D1.:J"lleJ.:J1~11 -d11:J?1{1-:im11J~flbbadj&i1um'V1 



1,1,?l-:J~lJ 

(Soft light) 

1.1.?l-:J?l\9\~btl ,, 
(Studio light) 

"" ~ 
1,1,?l-:Ji'f;i~el1'\ll\9ltl\9l fl 

(Sunset) 

1.1.?l-!l tl1lJY-l i;l'Url1 

(Twilight) 

1.1.?l~tl~i11\9l';i 

(Volumetric light) 

1,1,?l~el'Uel'W 
' 

(Warm light) 

0 ... 

fl1elfi'U1EJ 

1.1.?l~~ilr111ii 1.-ffii~11,1,i;l~ 1.-:i1e1e:iu 61 1 ~~i;l~Y-Jfi~viiliiu1m1.r;l~ 
I "' 

?l'U1tl\911 

bb?l~~tlflrl'J'UrllJ 1 'W?l (;}~be) ?l1lJ1';i(IU~'lJbl,(,l~rl11lJ 1.-ffii 1,1,i;l~ ,, ' ,, 
vil3f'Vl1~"1le:i~1.1.?l-:i 11il\911l.l~mm';i 

"1!1~1. 'Ji;l1Y-l';i~el1vi\9ltl\9lfl 1.b?l~i'.i~~lJl.l.vl~eJ'Uel'W irfl b "UL 'Wf11';i 
' I .q Cl.I tf 

m t1 mY-J'\111'\1113\'Wl.l.i;l ~'Uri rli;l 
' 

-d1-:i nmvi6"-:iY-J';i~e:i1vi\9ltl\9ln 1.1.?l~il~l-l1-:iJ11.1ueie:iu 1 ?l~1~ 

'lJ';j';jtJ1fl11311.1t1'U?l~'U l,l,i;l~ti1'Vli;l~ 1 '\lli;l 

1,1,?l~~ilf11';jfl';j~'<iJ1tJ!,11 b 'Wl.J1'1el1f1113! 'Y111 ~b ~'Wb U'Wb~'Wbl.?l~ 

irn 1 m um';i?1{1~'lJ';j';j m ml3l~l.l~l3l'<il';i';itl'Vl~m wue:i'<il~ ~ 

1.1.?l~~il~~11 m~e:i~ ?1~1~ r11111 {~ne:i'Ue1m1.i;l~ 1. uuii\9\';j ,, ' 

iuvivu~ 1 n1'Vluvir1ru6"n~ru~"lleJ~ 18 U';i~b.f1'Vl"lleJ~1.1.?l-:i 1,1,1;1~?1{1~"1Jvir11vi6"m1.v1i;ltU';itl.fl'Vl 
' ' 

iuvivu~ 21 ~tl~~1tl';i~~~j1."8~?l{1~?l';i';ir11ri 1 Y-J'1B'Vl ~16111.ue:i{ 1.1.?lvi~r111.~t11n'U 1.1.?l~1,11ii"!Jvifl1~ 

n1'Vluvi H ~?le:i~ri~ e:i~n'Ufl 1Y-J eiB'U1m1.?l-:i 1 umY-J~ 1. 'Vlm~?lii~?l~ 
' 

3.3.7 <atlbb'U'UAin.l~ (Art Form) .. 
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J'Ubb'U'U~i;lU~ (Art Form) ~e)U';i~bfl'\ll'Vl~Bifif11';ivl1~ 1 mm'Wf11';i?l{1~?l';i';ifl~1'1.J~i;lUt 1,1,(,l 

i;l~';i'Ul.l.'U'Ui'.il.'Vlrl\Jrl l?lvl l,l,i;l~fl';j~'lJ1'Wf11';i~l,\lY-J1~b'<il1t'<il~ vi'11~1.fivi~i;l~1'W~il~fl~t\.!~l,l,i;l~rlt\.!?llJ~~ ,, ' ' 
bl.\9lflvl1~tl'W .:J1'Wi'<ilt111ilbb'U.:JJ'Ubb'U'Uia1'1tltb'U'W 22 'U';i~bfl'Vl11ilLLri f11';jri1tlfl1Y-l (Photography) f11';i11vl 

fl1Y-J~t!1iru (Oil Painting) f17';i17~fl1Y-l'l.J7lJ5';i';ilJ (Abstract painting) .fl1Y-l'l.h~nel'U (Illustration) 

~i;lU~~:5~i;l (Digital art) f11';i11~b'1'W (Drawing) f11';i~lJ'II~ (Printmaking) m{l:)'l.J (Cartoon) m11:)'l.J 

r1e:i1iiir1 (Comic) U';it~lJ1fl';i';ilJ (Sculpture) f11';i'Yl11ri';i.:Jfl1Y-l (Collage) ~1;1tl~'U'W'Vlel.:Jt1'l.J'l.J (Street 

art) fl1Y-Jti~1'Wfl1Y-ltl'W\911 (Film stills) ~'1'U~~.:J'Vlel (Textile art) ~'1tl~f17';i~~i-:i (Installation art) 

~'1tltb61l';i1l1n (Ceramic art) f11';i11~~11t1ri1u (Charcoal sketch) 1tlm\9ld (Poster) Pir;1tld1ii?lirt1 

(Contemporary Art) Pir;1tl~?lirt11vil-l (Modern Art) bl.eJtJl.lJ'U'W (Animation) bb'1t ~'Vlfib'Vl'LleJ'<il~-!l 

(Surrealism) ';i1tl'1tbBtHill.b?lvi-:i1'1.J(9)1';i1.:J~ 15 



"atlLL\J\JAl;lt):: 

f111t11c.Ji'11'W (Photography) 

fl1111i,imV1~tl1~u ( Oil 

Painting) 

rn111i,im'W'l..!1J.Ju11J.J (Abstract 

painting) 

.f11'VfU':itm:l'U (Illustration) 

rn111i,iLiu (Drawing) 

m1'Yll-!v1' (Printmaking) 

m{V1u (Cartoon) 
'IJ 

rn{\91UfleJJ.Jilfl (Comic) 
'U 

'tht~mm1l-l (Sculpture) 

fl11"11 Lfl1-:J.f11'W (Collage) 

Pim.Jt'Uti'Vlel-:Jtltiti (Street art) 

.n1-w~-:i 1 um'Wc.JUVI{ 

(Film stills) 

~G'l'Ut~-:ivm (Textile art) 

Pim.Jtrn1~vi~-:i 

(Installation art) 

Pi6'l'Utb61:l':i1ilf1 (Ceramic art) 

., ' 
fl1':i11\,l\,llc.Jtl1ti 

(Charcoal sketch) 

l'l.Jm~eJ{ (Poster) 
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0 ... 

fl1el6'\J1U 

m1ri1c.JmV1~1c.J n~eJ-:Jb ~eJtl'uvin.n1V1"1JeJ-:i~-:i1111-:i "] 1 u LG'lf1'\l~-:i 

m111i,im'V'l lv1~ 1i~J1~u'Uu~11 'U vi1eJtu~1~u 'l b~m,f 1-:im'W 
d-=1 d lt:lf 

'Vll-ifl11l-16'ltbeJ cJ i,i LLG'ltfl11l-16'l f1 

m111i,imV1mlJ L 'Wtif11) LL'1vl-:!11c.JG'lt LB c.Jvl"1Jel-::11\9ltl\l~-::I LL\911 "ti 
' 

1'U'Vl1-::I ~ Lb'1tL~ti b~eJ~eleJ11J.Jru 
'U 

f111af 1-:J.f11'V'l~~ n 1 "ti'U1t f1eJ'U L~el-:J':i11 if elfl11J.J Vl~el bL ti1f1 \,1 Lviel 1 ~ 
L"U11\1~1c.JbL6'lt\J1'1til\l 

m1a{1-::ie-Ja-::i1uPi6'l'l.Jt li,ic.J 1 "tlL 'Vlfl 1 u lfl~~~'Vlfl L "liu fleJl-1~1LVIB1 

bb6'lt61:lel'W\91bbl{ 

f111G1{1-:i.n1'V'l L\,Jc.J 1 "ti~ti'1eJ 'U1f1fl1 Vl1eJ1'1~~ti 'l L vfoa{1-::i Li'l..!LLG'lt 

L-:J1 

m1a{1-:i.nTvm1eJmi,i6'l1c.J 1i,ic.Jn11~u~~'\l1mLlJ'Yil-lv1' L"liu LLll-wl-lY1' 

13J Vl1eJ LG'lVlt 
' ' Qq Q.I CV .:::!ii I/ I di! I 

.f11Y'l11\9l'Vll-16'lf1~rut\916'lf1"1J'U"1Jti V11elb titi f111 LalL 1el-:JLL 'U'U-::11c.J 'l 
m{~u~iim1b~1b~eJ-:i b UtiVieJti 'l ~ n-wl-!Y1' bUtivitl'-::i~eJVl~eJ'W~c.Ji:111 

f111'1{1-:Je.J'1-:J1tii:11J.JiJ~-J1f116'1~~1-::l"j L-citi ~ti 13J LaVlt Vl1eJ~ti 

fl1161{1-:i.n 1'W li,i c.lfl1)~\,lbL'1t Lb 'lJ titi~lti\111-:J 'l \11f1161~VIG'l1c.J"ll'Ll\,l ., 
di, Q ,::ii CV 

'Uti'V'ltie-Jl b\,JcJlflti 

Pi'1'\.Jt~61{1-:i~ti1utu~611u11rut b"ll'Ll fl1bL -w-::itiuu Vl1eleJ1fl11 

m'V'lt11c.J~ ~'Um-w-tl1-::i n mvitl-:i 1 um'V'l c.Ju~{ 

m161{1-:i-:i1u~'1'\.Jt L\9lc.J 1 "tlL?l'Ll 1c.JVl~el ~1 b-ci'Ll fl1':i'VleJ rn1L~uun 

fl1':i~m1-::11\91~~1-:I "] 1 tit'Ll~Vlil-::i b~el6'1~1-::i'U1t61'Ufl11ru'Vl1-:J~G'l'Ut 

vifl ':ieJ'Ufl '1l-l , 
fl1161{1-:i-::i1u~'1'\.Jt'\l1n~'Llbe-J1 b"ll'Ll bfl~eJ-:i~u&imm Vl1eJ 

'U1t~l-11fl11J.J b61:l11iJfl 

m111\91.f11'\l'l L\,lc.J 1 iri1u11v1 b~eJ61f 1-::im'\l'l~ilm 7l-lflJ.J°tii,ibbi;'lt b-:i1 

,., 
"1JelJ.J'1 

'U 
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':itlLL\J\JAatl~ fl1e.lfi'U1fl 
PiG'ltl::11l.J'1:1JcJ (Contemporary 

Art) 

PiG'ltl::~a{1.:Ji1u L 'WcJfl'U"\l"\lU'W :ir m uur1111Jfl(j]'1{ 1.:J'1'r~ri LLG'l:: m1 . ' 

PiG'ltl:::'1:iJcJL VllJ (Modern Art) 

bbeJfa1Ji'W (Animation) 

~'VlfibVl'WeJ"\l~.:J (Surrealism) 

,, 
'U'Ufle.J'Un1':i'VIVtae.1.:i 
,, . 

'Vl\j]G'Jm 

PiG'lt1:::~bn(j]t'\.J1 'U-d1.:Jr1~m.,{Jl~T~1~~ 19-20 Lu'Um1tl~Lafi 

1Ubb 'U'Ubfl1 bb~::m1a{1.:J bb 'W11 VllJ ., 
fl11a{1.:Jn1'Y-l Lfl~eJ'W 1 Vl1 L(j]cJ 1 -ff .n1'Y-l11\j]V1~eJm1vJflr1eJii-w1L~eJi 

bb u1 PiG'ltJ::~b u'Wm1Lb'1(j].:Jfl111Jrumb~ :::~ ~ ttfahu fl cJ 1'U.n1'Y-l~tlJ 

6'1l.J"\l~.:J bbG'l:: fl11~'1l.J ~'11'\.J~.:JmlJb "U1fl'W 

,i'ui;ie.1uvi 1 n1V1'\.J\j]flt1J~fl~ru:::"lre:i.:J 22 ·1.h::L.fl'Vl"lleJ.:JitlLL'U'UPiG'ltl::: LLG'l::a{1.:J"IJ(j]fl1V1~mL~G'l::tl1::L.n'Vl . ., ' 
II • ' ' 

'U'Ufle.J'Uvi 2 L vfu q]qj1U1::~~jb iJ.:JG'1i1.:J'11i 1°1 ~16/J b 'UeJ{ bb6'1(j].:Jfl1bf1 cJ1fl'UitJ bb 'U'UPiG'ltJ::~1l.J'g(j]fl1vi 

f11Vf'U(j] H ~i;'fe)\j]fl~e)-!lfl'U.fl1'Y-l eJ5'U1cJi'U bb'U'UPiG'ltl:: L 'W.fl1'Y-l~ bV1l.J1::'11J~i;'f(j] ., . 
3.4 U'LlvinA1a1Atyil~,11nn1'lftt1~4-!ruin'l3ru~ll1'W (Keyword Recording) 

"'11fl.fl1'Y-l~.:JfleJ L 'Vl113l'Y-l'v1ij eJfl eJ'V11fl111 Lr111::tfo1'Y-l L ~· eJ'1 fi' \j]fl ru~ fl~ru::m'Y-l ~G'l~'Y-lfi"\11 fl m1 • 
1bfli1:::Vl1~~flU'UvimL~::'W1bi;'!'\.Je) 1 'W~Ubb 'U'U~111-!l"UeJ3,j'1 Lil-:immru vl-:JU11fl{l 1 '\..!~111-!l~ 16 

3.5 fti1.:i111'WnitJ~1nfi1~1Atyi'UuU'ULL~~fi1a1Atyfn.1 (Image Reverse Generate) 

VI~ -:J"\l 1 fl m111 'U111J f\' 1~1 A qiJ .:JVll.J \j] sS.:Jtl 1:: fl eJ 'U~1cJfi' 1~1 A ty~'Wu U'U~ ai1-:it'W 1\j] cJ1::'U'U 

tlqiqi1tl1::~~f~1'\.J1'W 15 f\'1 LLG'i:::f\'1~1AtyLV1~~i;'ffl\j]"\J1flrJru~n~ru:::m'Y-l~1'W1'W 35 f\'1 i'W~eJ'W~eJ1tl 

fleJfl11'W1fl1611AqjbVl~1'itl.J1Lm 'Wfl11'1.:Jbr111:::-i.;m'Y-lEJeJ'Wfl~'U (reverse image synthesis) b~eJ'1{1-:i 

m'Y-l~i;'feJ\j]fl~eJ-:in'U~fl~ru:::~rhv1u\j] 1\j]cJfl1Vl'L!(j]Lvfr1111 

fi1a1At\J~'Uu'U\J Vll.J1cJti.:J f\'1J1Aqi~1~"'17flfl11'1i1.:J~1cJbfl~eJ-:iijeJ'Uqjty1tl1::~~jL-ii-:i 

'1i7.:Ji;'!111°1 Lfl 1 'Y-lG'leJ'Vl ~161JL'l.JeJ{ 

fl11a1Arulvi~ f]e) fi'1J1Alll~i;'ffl(j] 1~"'11flflt\J~fl~ru::m'Y-l 
~ ·~ . 

fl11a1Aru~111 ~e) f\'1J1Aru~i1l.Jf11~7flfiJ~'WuU'ULbG'l:::fl7~1AfiJ~i;'ffl(j]"\)1flflt\J~fl~ru::.n1'Y-l 
QI IU V Q.I 'I 

fll1a1Aruv1uuuu ( 1 s fi1) 
~ 

monkeys, selfie, animals, wildlife, phone, photography, cute, funny, expressions, faces, 

mobile, social media, group photo, technology, humor, nature, animal behavior, 

primates, expressions, curious, white fur, device, prominent, blurred, playful 



green, brown, pink, beige, aero blue, dark olive drab, camel, tan, chilean pink, pale 

taupe, cool, light, monochromatic, fun and wild, organic, sophisticated, cleanliness, 

romance, innocence, electronic flash, balance, symmetry, harmony, smooth, silky, 

glossy, moderate contrast, balanced, even, dark, shadowy, dim, soft light, photography 

Gin~ru~~ 

1r11.:it1{1.:i~ 

~i;'lf11~VltJ~ .. .. .. 
'1Yl1Vl!:J1'1 

eJ ru VI fl iJ ~ 
' 'IJ 

., 
~'Ue.h 

r111l.Jrll.J-B'~ 

rl111JG111.:J 

bb'1.:J 

';i'Ubb 'U'U~61'U~ 

(n) 

green, brown, pink, beige 

aero blue, dark olive drab, camel, tan, chilean pink, pale taupe 

cool, light 

monochromatic 

fun and wild, organic, sophisticated 

cleanliness, romance, innocence 

electronic flash 

balance, symmetry, harmony 

smooth, silky, glossy 

moderate contrast, balanced, even 

dark, shadowy, dim 

soft light 

photography 

("ll) (ri) 

m~vi 18 m1t1f1.:im~ AO 1 nGitJ'11nr11'11Aqi (n) m~~'Uu'\JtJ ("ll) m~~t1f1.:i'11nfi'1G11Aqi 

~'Uuuu (ri) i11~vit1~1.:i'11nr11'11Aqi~1l.l 
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3.6 01"a1Lfl"a1~\1th~a'Vl61l1'WA1fl1Aty (Keyword Analysis) 

fl 11th~ bi'.h..1tJ1~~'VI fl.fl 7'W-U eN 1-11611 flru~ a n~Pil 1 flfl ru"'mtru~.fl 7'W 1 mim1a i1-.:i m'W ., ' 
cJtl'Wfl"''U bb~1i' 111m1l.lfl~1 tlfl~-.:i-uti-.:i.fl7'W 1111ti b mti'U b vi tJ'U.fl7'Wli1'WuU'U .fl7'W~ai1-.:i'11 fl r11'17flqJli1'WuU'U 

bbfl~.fl7'W~?lf 7-.:1'17 flrl7'17flqJ~1l.l~?f fll11'17flflru"' fl~ru~m'W '11m!'Wi'111t-111l.Jfli1tifl~-.:i-ut1-.:im'W 1111 tJ 1 -ff 
';j~tJ~Vl7-.:J~fl~b~tl'W (Euclidean Distance) zj-,:i1m'Wfl711111fl17l.Jbb~fl~7-.:Jb6ll-.:Ji1bfl"1J';j~'V!'J7-.:JYlb'1tli-UeN 

m'W b 'V!l.J1~'11wfo-ut1l.la~i1"'m~ru~ b th.Jb lfl b~tii~el b tiel-.:i bb~11~elfl17l.J bb tJ1~'W"1J el-.:J-U'U1111Yl b'1eli m1l.l 
" 

fl~7 tlfl~-.:Jbb'U'Ubfl 1'11'W ( Cosine Similarity) 1 eff b~mtJ~ti'UbvitJ'Ul.Jl.J-UeJ-.:ib1flb~eliYlb'1eli "li1tia111~am~'Vl'U 
' 

'17flfl17l.Jbb~ fl~7-.:J"1Jel-.:J"IJ'U7111 b lfl b~elibba~ 1 -ff n'UYl b'1eli~i1"'fl~ru~m~'17tli1a-.:i 1;{~ fl711111fl17l.J 
" 

fl~7tlfl~-.:J';i~'V!17-.:J~?lb~Lbml.l (Histogram Intersection) b'V!l.J7~617'V!,r'Ufl71b'U1tJ'UbvitJ'Ufl71m~'17cl"1Jel-.:J 

~'V!~el-Vell.la~i1"' fl~ru~-umfl17l.J'V!'W7bb'1'W~LtJ~m..1LL ua-.:i1 'W.fl7'W 'Welfl'17fl-Q i-.:iH fl7fl17l.J 11 (Recall) 
" 

L ~eli'111fl17l.Jfl';iel'Ufl~l.J"!Jel-!l rl7617flqj~~fl fl'U'W'U fl7fl17l.J bbl.1'UEJ7 ( Precision) L ~ el'U';i~ biJ'Ufl17l.J~flli1el-.:J 

"1Jel-!lrl7617flf11~fl fl?f fl\11 bb"1~ fl7fl17l.Jfl flli)el-.:J bel'VJi''W (F 1-score) zj-!l"U1cl'Vl7?fl.Jl11"1';i~'Vl'J7-.:Jfl17l.J bbl.1'WEJ7 bb"1~ 
D~ \J \J 'I 

fl17l.Jmel'Uflfll.J bl.l~1 m V1,11d"1i1cl 1 ~fl71U';i~ biJ'Ur11~1flrui1fl11l.l'11b -ifo~mrn~ 1el-!lfom11 eff-!11'\J 1 'W ' ., 
1~'U'U~l11fl71.fl7'V'J (Al Image Management) bb"1~~'Ufl'W.fl7'W (Al-powered Image Retrieval) 1~el~7-!l 

iiu1~~'Vlfifll'W (Singthongchai & Niwattanakul, 2013) bb~fl~16lJ17tl"1~bBcll111il-.:J-Q 

3.6.1 4a::a::~1,:i~flabf°it1'1J (Euclidean distance) 

ii-611111~ ti~vi1-!l1~V111-!lm'W?fel-!lfll'W 1'W1U"1leJ-.:i'11111 'W:'W~iJ&ia-:i bb~a~Yl m611a 1 'Wfll'Wflfl bb 'Vl'W 
,.. " cu \J ., 

ti tf Q.J I Id .::ii OQ ,di IQ I Q,d I 

\111tlb1flb(;)el';i"/Jtl-:1~1L"1"1J b"ll'U fllabb\11-!l b"/Jtl'J 'W7b-!l'U 'V!';ielfl7ab'V17 ';i~tl~'Vl7-.:Jtlfl"1b\11cl'U';i~'V!17-!l.fl7'W?fel-.:J 
" 

fll'W ~ el 17 fl~ ?f el-!l "1J el-:1 ~ "111l.J"1Jel-:J~ 7-:J ';i~'V!'J 7-!l fl 7-vl fl b 611"1~ ?f el\11 fl~ el-!l fl'U ';i~ cl~ vi 1-!l ~fl~ b~ cl'W,! 'W'1 ~ij fl 7 b 'U'W 
' ' ., d'IJ' ..:ii V cl QJ Ci c9 I QJ dQJ .di V 

111'\J cl fllfl 7'W?f el-.:Ji17'V'Jl.J fl17l.J fl "17 cl fl"1-:I fl'Wl.Jlfl'VI ?f 111 611-!l'Vll.Jl tlfl'Jll.Jl 7 fll'V'J'Vl-!l?f el-!ll.J a fl ~ru~ b 'V!l.J el'W fl'W bb"1~ 
" ' I I/ I 1,/ I I 

..:::ii IQ i:::f ,QI d t V 4 I ..:::..d Clo I.I t::$ ..:ild 

lJ fll'VI ?f-!l"IJ'W bl.J el fll'V'Jl.Jfl 17l.J bb(;) fl~ 7-!l fl'Ul.Jlfl"IJ'W ';i ~ cl ~'V!l-!l tlfl "1 b\11 cl'Ucl-!l'W el cl'Vll.J 7 clfl-!l fll'W'Vll.J fl17l.J 
" " 

fl~l clfl~-!lfl'Wl.Jlfl fll';irll'W'JttJbb?l\11-!JL 'W?fl.Jfll';j~ 1 

Euclidean distance = .J'f.f =1 (xi - ya 2 (1) 

3.6.2 fl11:I.Jfl~1flfl~{lbb'IJULfl1evtl (Cosine similarity) 

itffi eff m';ii'111l.Jm~V111-!lm'W?fel-!lfll'WLU'Wn m~elfl 'W:'W~lJ&i?f-!l L111cl'Vlfl~n L61rn 1 'Wm'V'J'1~flfl 
, 'U ci 'U 

bb 'Vl'W~lm 1fl L~ti1-uel-:iflru~ fl~ru~ b "li'W ~7"1lel-!l~61Jel-!l~fl L611mb~a~~1 fl17l.Jfl~7clfl~-!l bL 'U'U 1r1161.nh~Vl17-!l 
' 

.fl7'V'J?fel-:Jm'W~elfl71r11 '11tl-Uti-!ll.Jm~'Vl'J7-!lb1m\;lel{ ~7fl17l.Jfl ~7clfl~-!lbL 'U'U 1r11s-i!tl'1~~~1mfl(m~ell.Jl.J 
' ' 



d 
?ll.JflTWJ 2 

Cosine similarity=~~ 
~n 2 ~n 2 
~i=1 xi ~i=1 Yi 

3.6.3 m<a1~f11111fltl1Vfl~.:l~:::'Vi11.:ii~l\P'ILLff'!i1I (Histogram intersection) 
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(2) 

b V'Wlfifl 11vfi m 'Wfl111(;lfl'J1l.Jrl6'11tJ r1~.:i1:::Vl11-:JJl1'Vi?leMfl1'Vi ~?I 1\91 bbfljl.Jb 'U'Wm1vJ~ bb?l(;l-:J 

m1m:::'11m1eNri1~rn61li;'l 1 'Wm'V'l zj.:iVlmtJ5,:im1bb\lflbb\l-:Jr111l.J5"1Je1-:iri1~rn61li;'l 1 'Wm'V'l 1(;ltJt.h:::mruri1 

"1leJ'1~flb61li;'l\911-:J ~ 1 'W'li1-:ifl11l.J?111'1Vl~eir111l.Jii(;l 1 'Wm'Vi m1m:::'11tJri1"1Jm~rn61li;'l\l:::tJe1 fl11n1'V'liim1l.J 

b oif l.J"1Jel-!l~bbi;'l:::fl'J1l.J b oif l.J"1l el'1b'11 bb tJtJ 1 Vl'W fl111(;lfl'J1l.Jrl6'11tJr1~'11:::Vl11-:J~?I 1\91 bbfljl.J ~elfl111(;lfl'J1l.J 

fl6'11 tJrl~'11:::Vl11'1fl1'Vi 1(;ltJ(;lvi fl11m:::'11tJ"1Jel'1fl1~ flb61li;'l 1 'Wm'Vi Vl1flf11~Vl~elf11rl'J1l.J b-ii'l.J"1lel'1~fl b 61li;'l 1 'W 
" 

m'V'l ii r111l.J fl6'11 tJr1~,:i fl'Wl.J1 fl b~ ml 1m11(;1 ~?I L\91 bbfl 1l.J '1 :::ii~ fl~ru:::vfifl 6'i' bA tJ'1 n'W fl111(;lrl'J 7 l.JflG'l 1 tJ fl~ ,:i 

'<ii::: 1 -Ue-Jm1l.J"1Jel-!lfl 1~~1~?1(;11 'Wfl11?1~1-!l fl?! b\91 bbfl1l.J~'Jl.J"1Jel-:Ji-:i ?lel-:Jfl1'Vi zj,:i'<il:::vh 1 W,\9lf11~D-!l\Jel flfi-:i 
' V V V 

V 2J d I !V l,::: .. Qjt d I d ti ,::fV ,::f 

1::: (;ltJ A'J1l.J fli;'l 1 tJrii;'l,:J 1:::Vl'J1-!lfl 1'Vi t11 rl1'Wl.J fl 1?1-:J"1J'W bb?l(;l-:J'J 1fl1'Vil.J rl'J 1l.J \oli;'l 1 tJ rli;'l-!l fl'Wl.J1 fl"1J'W fl11 
" 

fl1'W'Jru m1m:::'<il7tJfl 1"1leJ'1~ fl b 61li;'l 'IJ'J tJ 1 ~b ·ih 1 '<il bM mntJ61 fl~ru:::vn-:i?lti~"1l mm'Vi Lbi;'l :::'IJ1tJ 1 'Wfl11 

1br111:::'IA'm1l.Jfl6'11tJfl~-:i1:::V111-:im'V'l 1\91 m1fl1'U1rubb?l(;l'11 'W?11Jm1vi 3 

Histosram intersection = I~=l min ( h,(i), h,(i)) 
(3) 

hx(i) bbi;'l::: hy (i) fleJfl1"1leJ-:Jbb vi.:irl1~uvi i 1 'Wfl?lb\91Lbm:u"1Jei.:im'V'l?leNm'V'l bL~::: k fleJ'17'W1'W"1JeJ-:Jbb vi..:i1 'W 

bb(,li;'l:::~?lb~bbfl1:l.l 

I .Ct.CIII l~t/ l d ii cf 

-a:::u :::\111.:! tlfll;lb~U'IJ A 1'Vl'W el tJ fl'J1Vll.J1 tJ mm1:u Am tJ fl 6'1'1 ?I '1 
'II " 

fl11:!Jfltl1Vfl~.:!bL 'U'U bfl 16ij'W ri1~nm1l.J Lfl~\f'imn'U 1 Vll.J1tJfi-:JA11:l.lrl6'11tJrl~-:J?l-:J 1 'W"1Jru:::~ri1~ 
'\J 

bfl6'1bAtJ'1fl'U O Vll.J1tJ5'1A11l.JA6'11tJA~-!l~1 

m~1~fl1111fltl1 Vfl~.:i<a:::V111.:ii~ b\P'ILLm:u ri 1~ii r111l.J bfl~\A M n'U 1 Vll.J1t1~-:i11m'V'li-:i?1e1 -:iii m1 
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3.6.4 n1'a\/11f\1fl1111b1 (Recall) A1fl111JLuj'IJa1 (Precision) Lbf;l:l: A1fl1111tln~eNILel'W1'1J (F1-
v 

score) 

fl7'avt7fl1fl17l.J 11 (Recall) fl7fl17l.Jbbl.1'Utl7 (Precision) bbG'l:: fl1i'111l.Jf;lfl~B,mlvJ1'U (Fl-
" 

score) b tl'Ufl1'Srl7'U1 ru,J1:: ~'Vlfi.fl7'W"1m-:i bl.J'Vl71117'Vl7~1 ~lil7 fl bfl~el-:ii'.l el ri 1 m 1l.l bbl.l'U tl 1fi el rhvITl.l b\11 G'l'Vl 1 tl 

btl'Ufolfl 7'1~ n1~..:i~li111ru1t:l fl/1-11vITl.l bl11'1'V17'U7t111 b tl'Ufol'17'1~ n1~..:i~li111ru1J..:im1 bbfl::~111 fl7fol17l.l 11fie1 
" " 

ri1vITl.l bl11'1'Vl7 ti b tl'Ur1a1'1~ n1~,,:i~1y11ru1 t:ln/1-11 b vt\9lfl71Wlil~-:i b tl'Ufol'17'1~ n1~-:i~lil11ru1J..:it:l fl bba:: ~111 ri1 
" ' " 

fol17l.lt:lfl~mbeivJ·fofielfi7bu~tl"llel..:iri1m1l.l 11bba::ri1m1l.lbbl.l'Utl1 1 i1vi,J1::~'Vlfi.fl1'W"llel..:Jbfol~e1-:ii'.le1 1111t1 
" 

rl7'U10Jlil7f1'1l.Jfl11 (3)-(5) lil-:Ji1 

TP 
Recall= --­

TP+FN 

TP 
Precision = --­

T P+ F P 

2 
precision * recall 

Fl-score = * ------­
precision + recall 

(4) 

(5) 

(6) 

1111t1 TP vtl.J1t15..:ibl.J'Vl7vi7'V17~'W'Ut:lfl~B-:i FN vtmti5..:ibl.J'V17vi7'V17~'W'Ubb~1l.iflfl~m FP vtmti5-:ibl.J'V17m 
" " 

e.it;tn1"afi1'1J1ru 

bb'1111-:i~'1fl1'abU~tl'Ub'Vit1'U1::vt11-:in1-w~i.imr'U (m-w n) n'Um'W~'1{1-:i~1t1r\'1~1~qi~'WuU'U 

(m-w~ "ll) bb'1::n1-w~'1{1..:i~1t11-11~1~qi51l.Jn'U~m~ru::m-w~mi'vi 1~ (n1-w~ fol) 1111t11 -uiim11vifol11l.l 

fol617 tlfl~-:l~'Jtl'a::tJ::vi1-:it1fol~h~tJ'U, fol17l.Jfol617tlfol ~-:i bfol h,1, bb'1::fol17l.Jfol617 tlfol~ -:J'a::Vl';J7-:Jfl'1 b\91 bbfl'al.J lil-:1 
" 

bb'1111..:J1'U\91117-:I~ 17 bbG'l:: \91117..:J~ 18 

~ Q.I I 0 I ii 4 

\91117..:J'Vl 17 \9118tl1-:1~'1fl1'af11'U1U.!Vl7rl1f111l.Jf16'11tlf1'1-:l.fl7'W A01 

A'atl.OTW 'att1::\41,u.1fl~bfltl'IJ fl111Jfll;11£.lfla.:J bfl l&ij'IJ fl111Jfll;11£.lfl; .:J'a:l:\/111.:J~a 1111 bLfl'a11 

.fl7'W (fl) fl'U ("ll) 18.5 0.72 0.60 

.fl7'W (fl) fl'U (fol) 15.2 0.85 0.72 



-=I Q..I I O I II O O QJ 

\91111-!l'Vl 18 1Pl1el tl1-!l~flfl11fl1'U1tl.lfl1fl11l.lt1fl\Jle:J-!l'lle:J-!lfl1~1i'lqj AO 1 

fi1a1t\''Y Recall Precision 
OOQJil Q.J 

r11~1r1qi\Jl'Wu'IJ'IJ 

fl1611flqJi1l.J 

0.20 

0.67 

0.70 

0.80 
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Fl-score 

0.32 

0.73 

bb~~.:i1iXLi1'U11m'l"I (r1) n1'1"1~~11.:i~1nfl1611fi'qii1l.l i1r111l.lr16l1c1fi'um'l"I (n) m'l"l~'UuU'IJ 

l.l1nn11n1'l"I ( 'll) m'l"l~~11.:i~1nr11611fi'qi~tmuu ~1l.l11t1 bbtlfl~fl 1vl11n1'1"1~~11.:i;{1c1fl1611fi'qii1l.l 

11X~fln11~11.:in1'l"l~~l.l1nn11m'l"l~~11.:i;{1c1fl1i1fi'qi~'Wuuu Bni.:icr.:ii11-hm1l.l~ni;i'e:i.:ir11u51'U'lle:i.:i 

f11611fi'qil.l1nn11;{1c1 'Ue:in~1n1irn11~tl1~~'Vlfin1'l"l~n~11l.l1i1.:i~'U cr.:imirn11~~'U1 Bm-d'U m';i 

V!1fl1fl11l.lbbllmJ1bu~cJ (Mean Average Precision: MAP) fl111~fl1fl11l.l~1flqj'lle:J-!l~flfl11f1'UV!1 

(Normalized Discounted Cumulative Gain: NDCG) fl1';iV!1fl1eJ'U~rnJe:J'Ufl;;r'Ubu~cJ (Mean 

Reciprocal Rank: MRR) be:J'U1'V11tl (Entropy) bbfl~ imJfli1l.l (Mutual Information) ~~1l.l1'rn 

tJ1l.J11 "Ub~l.J b~l.J 1vlBflvl1cJ 



..,; 
'U'Vl'VI 4 

m11lijtJdii11J1~'lht?1,:ilii1.~B~m11~n~rut"lJB,:ir11&11Aqi'<il1nn1TI~?1{1,:i;{1tJuqiqi1'Lht~~i1.:a,:i 
., 

i,I tftl CVQ.I ..:::.d II OOQ.I <VI 1.1 cv QJ 

?111,:i?111fl TI1€llJ'Vl,:JTI~'W11fifl11?111,:ir11?11flru'<iJ1nmTI~,:im,11~1tJn11?1fl~flru"n~rut.fl1TI 
., ' 

'W€lfl'<il1nd fj',:ilJ,:i1.tl~tJu1.vim.Jtl1t~'Vlfifl1TI m1l.Jt:1fl~B~ fl11l.J?IB~fl~B~ti'u~n~rut.fl1TI 1.1."tm1l.J ' ~ 

l,l,~.h..1~11 'Wfl1';itl1Vl'W~Fl 1'11Aqj '<il1flfl1TI~?1{1,:i;{1 tJUqj qi1tl1t~~i1. ~~ ?1{1,:J?f ';j';j Fi '<il1fl fl1';j ~11. 'U'W fl1';j1lij tJ 

1'W'lJ'Vl~ 3 zj,:il,l,'\J,:i1.tl'W 5 .ff'W!JlB'WVl"'n ¥iv m11.nu11u11l.JJtln1TI~?111,:i'<iJ1nuqiqi1tl';it~~i ?111,:i!i'i1 

'11At1J~'Wu'U'lJ'<il1flJtlmTI;{1tJ1.fl~B,:iilvuqiqi1tl1t~~i ~n~11.1."t?1ti'~riru"'n~rut'<il1flfl1Til.~e:i?l11~!i'i1 

&11A qi 1 vil.l '\J'W~nr11&11Aqi~l;{'<il1n~,:i?f e:i~15 ?1{1,:imTI n~'lJ'<il1 nr11&11Aqi~'Wu'\J'lJ 1.1."t !i'i1&11Aqii1l.J~ 

?I fl~ 1~ 1,1," ti'~tl ';it~Vl fi fl1TI"U e),:Jfl 1611 A qi ~1 tJ fl1';j b tl~tJ'lJ I, vi tJ 'lJfl11l.J fl~ 1tJ fl ~,:j"l)e) ~fl1TI~ ?t{ 1,:) 

1 'Wfl1';i1 bfl';i1tt-1bl." t'\.l';itl.iJ't.J'\.IW~'Vl5fl1TI 1 'Wfl1';il-11'1.J1 UJfl11l.Jfl~1tJfl~,:J"lJe)~';i'\.lfl1TI 1 "n15fl 1';iV11 
~ 

1ttJtiA1,:i~fl~l.~tJ'W (Euclidean distance) fl11l.Jfl~1tJfl~,:i1.1.uu1fl16l!tl (Cosine similarity) 1.1."tfl11 

1~fl11l.Jfl~1tJfl~,:J';itV111,:J~?f b!Jl 1.1.ml.l (Histogram intersection) 1.1."t'Vl1fl1';i1~tl1t ~Vlfifl1TI 1 'Wfl11 

fl't.JVl11.l."tlij~VflJ1~Vll.1fl1TI b~tJfl11V111-hm1ii b (Recall) 1"11fl11l.Jl.l.l.1'1.J~1 (Precision) 1.1."t 1-11 
~ 

fl11l.Jtlfl~€1~1.€l'VJ1'W (F 1-score) t:.mfl11'Vl~"e:i~ I.I.?!~~ 1;{~~~€11 t1d 
~ 

4.1 t:-Jflfl1'aLfl\J'a1\J'a111'aUfl1'W~~'l1.:J"1n'Ut\HU1'lh°~~~i 
\.I QIQI dS 

1.nu11'lJ11l.Jfl1TI~?f {1,:i'<iJ1nu qiqi1tl1t~~i~ l.t:-J m1. TI1L 'WI. 1'lJ hii Pixited -5 ~ 1. U't.Jfl"',:Jfl1TI~~'Yl" 

1,1,'lJ'lJl.tl~ l.t:-Jtll.l.TiimtJ1m~1.l.J'W?l1fi1';iUJt ~?1{1,:J'<iJ1flbfl1TI"e)'Vl ~16l!l.'t.J€11 lil1'W1'W 10 fil.J 1 ~t 100 fl1TI 

~~I.U't.J 1,000 fl1TI tl1tfle)'lJ;{ltJ 

1. 6"1Jll (Animal) 1'1X1i1?1.fl1Tici1tJ('t.J~'t.J;{1tJ A 

2. 1~tJ6"J"Jl.Jl.b~::;~1?1tn (Culture & Religion) 1'l½"J'lX?tn1Tici1c1(tJ~tJ;{--;m C 

3. 1.1.'VJ't.J1J11; (Fantasy) 1'1X1'1X?lmTici1tJ~'W~'t.J~':m F 

4. €11Vl1';i (Food) 1 iX1i1?1mTici1tJ('W~'t.J~'"JtJ FD 

5. tl"Jt~1"11?11J11 (History) 1 'lX1'1X?lmTici1EJ('W~liJ~'rn H 

6. fl11I.I.TI'Vl~ (Medical) 1'1X"J'JX?1mTici1EJ('l.Jl)ltJ~1EJ M 

7. t:-J~IJlJlUJ'1 (Products) 11X1"1?1.fl1Tici1tJ('Wl)l'l.J~1EJ P 

8. €11fl1P11.1.~~16l!1vJ (Space & Sci-Fi) 11X1i1?1mTici1EJ('Wl)l'W~lcJ S 

9. l.'Vlflb'l.Jb~8 (Technology) 1'1X1i1?1.fl1Tici1EJ('l.Jl)l'l.J~1EJ T 

10. 1?1~1.1.tl~n (Unusual Materials) 11X1i1?1mTici1cJt'W~tJ~lcJ U 
' 
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m~vfl m 'Wfl1'H'l\j)~v~i~VllJ(j)fil~U'Wvim~6'1.fl1~ fi'1i~L 'Wfl1'~6'1{1~fl1~ Lfl~B~ijB~6'1{1~ zjm!6'111~ LL~~ .., 

1'WL1m~6'111~b(j)tJ6'11l.J1WL'U1ffo1~~Ll'U161l~ https://sites.google.com/view/ajakara/research 

4.2 ~ "n11a-½'1.:i A1 ihi ru~ 'LlilU'lHl1 Ofl1'Wfl 'UH fl~ e1.:iih1u ruru1tJ':iz~hHf bb"zan~ 
QI QIQI ~ 

flrua n~ruz,11nfl1'W b rh1a{1.:ifi1a1 Aru 1 \U.i , ~ 

fi1i;l1 ~ qi ~uuuu Vim tltl~ r11611~ GJ~1~ fil 1 fl fl1';i6'111 ~ ~1 mr1~ B~ij B tl t1J GJ1 '\J';i ~~~jL :a~ 
6'1{1~6'1';i';irl Lfl1~~B'Vl ~161lLt.m{ '<il1'W1'W 15 1°11 

fi1,h~rutviij ~B r11G11~ru~6'1fl(j)1~'11flr1ru~fl~ru~m~ '\J';i~flBtJ~ltl zjB~ ~fl~ru~~ ., ., ' 
Lr1';i~6'1{1~~ e.J~m~'VltJ~ ~\911'Vltl1~ vru'Vlfli1~ m1l.l6'1l.J(j)~ ~'W~h r111l.Jr1l.J-B'(j) m1l.l6'111~ LLm LL~~ ' .., ' 
';i'ULLtJtJPi~'l.J~ '<il1'W1'W 35 1°11 .., 

fi1i;l1~qi·h" ~B r11G11~ qJ~';ill.Jr11G11~qJ~'WuUtJLL~~r11a1fi'qJ 1 V1l.i~6'1fl(j)fil1 fl~ru~ n~ru~ m~ 

'<il1'W1'W 50 1°11 

(fl) 

m~vi 19 fl1';i6'1{1~m~ A02 n~tJfil1flrl1'11flGJ (n) m~~'WuUtJ ("tl) m~vi6'111~fi11nr11G11fi'qJ~'WuUtJ 

(r1) m~vi6'1{1~fil1flr11G11fi'qJ~1l.J 
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fi1a1iiyi'IJUU'U dog, golden retriever, tiger, stripes, animal, pet, forest, outdoor, creative, 

art, nature, cute, wild, hybrid, fantasy, playful, nature, woods, autumn leaves, tongue 

out, furry, canine, portrait 

1bl-111~~'11flqjli1'WuiJ'U 1~~~,Q 
1viq dog, golden retriever, tiger, animal, pet, tongue out, furry, striped, 

canine, autumn leaves 
.,; 

am'IJ'VI forest, woods, outdoor 
d 

e:i1·a.1ru cute, wild, playful 

a stripes 

ih1m-a~ creative, art, hybrid, fantasy, portrait 

fi1a1irut'VI~ ., 

~ea red, purple, white, beige, pink, black, old burgundy, caput mortuum, isabelline, coffee 
.., ... ., 

warm, light "" ... rough, coarse, gritty flfi"1'W~a 'W\Jt:,,11 

lt1-a.:ia~1.:ia analogous 
.., 

high contrast, dynamic, sharp fl11~fl~"tf~ 
... 

exotic, fun and wild, happy tl11~a-h{I bright, radiant, luminous t:,Jfln'a~'Vl'Ui;f 

~Vl1'V1£na natural, energy, joy LLa.:i golden hour 

eJW'Vlflila sunrise, sunset 'aULL'U'UAfltl~ photography , 'I.I 'I.I 

t111~a~~fl balance, symmetry, harmony , 

f11a1iiyf;i~ dog, golden retriever, tiger, stripes, animal, pet, forest, outdoor, creative, art, 

nature, cute, wild, hybrid, fantasy, playful, nature, woods, autumn leaves, tongue out, 

furry, striped, canine, portrait, red, purple, white, beige, pink, black, old burgundy, caput 

mortuum, isabelline, coffee foam, silver pink, licorice, warm, light, analogous, exotic, fun 

and wild, happy, natural, energy, joy, sunrise, sunset, balance, symmetry, harmony, 

rough, coarse, gritty, high contrast, dynamic, sharp, bright, radiant, luminous, golden 

hour, photography 
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(fl) 

m'Vivi 20 rn1?111.:imY1 co 1 fli;i'\J'oJ1flfl7J1fi'~ (n) n1Y1~tiu'U'\J ('ll) mY1~?111.:i-.;i1nF11J1fi'~~tiu'U'\J 

(fl) m~~?1{1.:i-.;i1n1-11J1fi'~f-.il.l 

fl1'11AqJ~'LluU'U India, dance, culture, traditional, costume, performance, art, colorful, 

movement, expression, festival, celebration, ritual, elegance, gracefulness, vibrant, 

elaborate, multi-colored, attire, designs, patterns, headpieces, dynamic, scene, radiant 

11.fl11~'HJ1fi'~~Uu'U'\J 1vi'~.:id 
1~~ costume, headpieces, attire, designs, patterns 

d 
f;lf11'Ll'VI India, festival, scene 

~ 

tl1"al.JW elegance, gracefulness, vibrant, radiant 

a colorful, multi-colored 

f1'ln"a"al.l dance, culture, traditional, performance, art, movement, expression, 

celebration, ritual, dynamic 

A1i1~ru1vtii ., 

~va red, brown, orange, brown black, rufous, rosewood, kobe, windsor tan, 

,., cf 
'1n~ru::a 
bfl"a•rn~1.:ia 

~..mm::'Vl'Ua 

~~1'Vlfl1if 

cadmium orange, seal brown 

warm, dark 

complementary 

festive, exotic, fun and wild 

passion, confidence, Energy 

Incandescent, Halogen bulbs 

., 
"' .. V.'Ll~1 

fl11l.Jfll.J'Yj~ 

fl11l.Jf;l11{1 

bbf;l.:J 

"aUbbuuf'imJ:: 
'U 

fl11l.lal.J~1;1 imbalance, asymmetry, instability 
• 

rough, coarse, gritty 

high contrast, dynamic, sharp 

dark, shadowy, dim 

low light key 

photography 



fl11;11~qrb:u indian, dance, kerala, culture, traditional, costume, performance, art, 

colorful, movement, expression, festival, celebration, ethnic, ritual, elegance, 

gracefulness, vibrant, elaborate, multi-colored, attire, designs, patterns, headpieces, 

dynamic, red, brown, orange, brown black, rufous, rosewood, kobe, windsor tan, 

cadmium orange, seal brown, warm, dark, complementary, festive, exotic, fun, wild, 

passion, confidence, Energy, Incandescent, Halogen, imbalance, asymmetry, instability, 

rough, coarse, gritty, high contrast, dynamic, sharp, dark, shadowy, dim, low light key, 

photography 

s . 
II t ' '° 

. , ' 

(n) 

, 

'. 

(ri) 
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~ ., 

m'l'i~ 21 m1~-!1~m'l'i F01 n~'U~1nr11~1i'lry (n) m'l'ii'lJutJ'U ("ll) .flTVi~~-!1~~1nr11rl1flryitJutJ'U 

(ri) .flTYfYl~f1~~1nfl1~11'ltyfJlJ 

fl1i;l1~'1JIK1..tu'U'IJ castle, fantasy, architecture, sculpture, art, model, miniature, detail, 

intricate, design, fairytale, magical, kingdom, palace, towers, creativity, craft, handmade, 

decoration, ornate, monochromatic, ethereal, appearance, skill, fairy tale 

1 brl11~~6111'ltyi'lJU\J'U 1~1il~'i1 
"' 1i;i~ castle, sculpture, model, miniature, decoration, ornate 

d 
6'Cl1'1J'VI fantasy, architecture, kingdom, palace, towers 

' el1'!i:Uru magical, ethereal, fairy tale 

monochromatic 

art, craft, design, creativity, handmade, detail, intricate, skill 
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thih~ruL'VI~ ., 

;iva green, gray, beige, artichoke, dark slate gray, dark beige, aloe green, beige, honeydew ., ... "" cool, light 'W'IJ~1 rough, coarse, gritty 

Lfl".i~a~1~a monochromatic 
u 

high contrast, dynamic, sharp fl11llflll'tf~ .. 
sophisticated, old-fashioned, fl11i.ia·;h~ dark, shadowy, dim ~l;ln".i~'Vlua 

formal 

ij(;l~'Vlma • purity, calmness, peace ua~ high key lighting 

eiru'Vlflila fluorescent lamps ".itlbLU\JAatJ~ sculpture 
• \I \I 

fl11l.li;ll.l~l;l balance, symmetry, harmony 
• 

R1i1~qii1i.1 castle, fantasy, architecture, sculpture, art, model, miniature, detail, 

intricate, design, fairytale, magical, kingdom, palace, towers, creativity, craft, handmade, 

decoration, ornate, monochromatic, ethereal, appearance, skill, fairy tale, green, gray, 

beige, artichoke, dark slate gray, dark beige, aloe green, beige, honeydew, cool, light, 

monochromatic, sophisticated, old-fashioned, formal, purity, calmness, peace, 

fluorescent lamps, balance, symmetry, harmony, rough, coarse, gritty, high contrast, 

dynamic, sharp, dark, shadowy, dim, high key lighting, sculpture 

fl1'W6llel1'Vl1".i".iia FD01 

(fl) 

m~~ 22 m1G1~1-:im~ FD01 fl61tJ'11nr11G11Aq,i (n) m~~'l.lu'UtJ ('U) m~~G1{1-:i'11nr11G11Aq,i 

1'1'LJOUtJ (r1) m~~G1{1-:i'11nr11G11Aq,ifn.1 



fl1i;l1Aty~'IJQ'U\J dessert, strawberry, raspberry, mint, pudding, topping, sweet, creamy, 

photography, gourmet, drizzle, berries, treat, plated, garnish, vanilla, presentation, 

appealing, smooth, vibrant, rustic, glass 

1Lr111~~~1~t1j1J1'l.JuU'IJ 1~~-rd 
'lfl'J dessert, pudding, glass, strawberry, raspberry, mint, vanilla, berries 

cl 
amu'VI 

sweet, creamy, gourmet, appealing, smooth, vibrant, rustic 

vanilla 

photography, drizzle, topping, plated, garnish, presentation 
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red, yellow, orange, green, white, venetian red, satin sheen gold, spanish orange, 

macaroni and cheese, maximum green, dutch white 

an~w~a 
1A-a.:iai1.:ia 

.,, 
Nl:'ln"a~'VI\Ja 

ij~1'VIEJ1if 
..,..,, 

t1WV1m.1a 
• 'II 

., ...... 
warm, bright 'V-l'IJN1 rough, coarse, gritty 

complementary fl1111fl11'tifl high contrast, dynamic, sharp 

sweet, festive, em-friendly 

cheerful, love, energy 

daylight 

1-11111a·h:i bright, radiant, luminous 

LLa.:i fill light 

ltlLL\J\JAatJ~ photography 

1-11111a11f!a balance, symmetry, harmony • 

f11i;l1Aty1111 dessert, strawberry, raspberry, mint, pudding, topping, sweet, creamy, 

photography, gourmet, drizzle, berries, treat, plated, garnish, vanilla, presentation, 

appealing, smooth, vibrant, rustic, glass, red, yellow, orange, green, white, venetian red, 

satin sheen gold, spanish orange, macaroni and cheese, maximum green, dutch white, 

warm, bright, complementary, sweet, festive, eco-friendly, cheerful, love, energy, 

daylight, balance, symmetry, harmony, rough, coarse, gritty, high contrast, dynamic, 

sharp, bright, radiant, luminous, fill light, photography 
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(n) 

m~vi 23 nTH1{1-:im~ HOl n~u'11n1-11J1~qi (n) m~9i''Uu'U'\J (61.l) rn~~?1{1-:i'11n1-11J1~qi9i''Uu'U'\J 

(ri) m~~?1{1-:i,nn1-11J1~qif;i~ 

f'11a1~qi~'Llil'U'U ancient, architecture, roman, building, people, historical, art, painting, 

culture, classical, columns, statues, togas, landscape, lake, view, multi-story, individuals, 

activities, floor, attire, stone, serene, lake, mountains 

lbrl11~~J1~qJ~'UO,.J'\J 1~~-:id 

d 
'1tl1'1J'VI 

R1~h~qi1'Vl3.i 

building, columns, statues, togas, stone, attire, floor 

ancient, architecture, landscape, lake, mountains 

serene 

art, painting, culture, activities, historical, classical, multi-story, 

individuals 

~va brown, white, brunette, dutch white, coffee, russet, cedar brown, gingerbread 

in'tJrud1 warm, bright ~'IJ~'J rough, coarse, gritty 

Lrl':i-!1'1~1-:ia analogous r11111r111«u1P1 high contrast, dynamic, sharp 

i:.11;1m::'Vlua old-fashioned, elemental, r11111'1,j1,:i neutral, subdued, muted 

sophisticated 

"'"" tlW'Vl.fUJ~ 
• 'U 

comfort, simplicity, power 

sunrise, sunset 

r11111~111P11;1 balance, symmetry, harmony 
• 

bb'1-!I diffused lighting 

':i'Ubb'U'UAmJ:: illustration 
'U 
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fi'1a1Rt1.J'i111 ancient, architecture, roman, building, people, historical, art, painting, 

culture, classical, columns, statues, togas, landscape, lake, view, multi-story, individuals, 

activities, floor, attire, stone, serene, lake, mountains, brown, white, brunette, dutch 

white, coffee, russet, cedar brown, gingerbread, warm, bright, analogous, old-fashioned, 

elemental, sophisticated, comfort, simplicity, power, sunrise, sunset, balance, symmetry, 

harmony, rough, coarse, gritty, high contrast, dynamic, sharp, neutral, subdued, muted, 

diffused lighting, illustration 

fl1'W611nT"au.vw1v 1ia M01 

(n) 

m-w~ 24 mi'1-!1-:im-w M01 n~uil1nr11,h~''Y (n) m-w~uouu ("ll) fl7'W~'1-!1-:i'11nr11'11flqJ 

~uou'U (fl) m-w~'1{1-:i'11nr11G11F1qJi1lJ 

fi'1a1Rt1.J~'Uil'U'U x-ray, lungs, bones, ribcage, spine, medical, health, chest, radiology, 

diagnosis, anatomy, human body, skeletal, thorax, clavicle, sternum, vertebrae, ribs, 

pulmonary, radiograph, hospital, doctor, healthcare, patient, examination 

1Lfl';i1~,,,'11fl'1J~'UOU'U1~~-:i-d 

cl 
i'lfl1'UVI 

bones, ribcage, spine, clavicle, sternum, vertebrae, ribs, chest, 

anatomy, human body, skeletal, thorax, pulmonary, radiograph, 

doctor, patient 

hospital 

radiology, diagnosis, examination, medical, health, healthcare 
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fi-u11~ru t 'Vll.i ., 

gray, zinc, squid ink, cadet gray, slate gray, marengo, gainsboro ., 
cold, dark 'W'U~1 smooth, silky, glossy 

~e1a 

tln~ru::a 
1fl-a.:ia~1.:ia 

Nt;m"a::'VIUa 

monochromatic 

sophisticated, formal, 

corporate 

fl1111fl1l'ti\;I high contrast, dynamic, sharp 

ij\;l~'Vlma 

el W'Vlll ij a , " 

neutral, balance, stability 

incandescent, halogen bulbs 

F11111a11.:i dark, shadowy, dim 

bba.:i soft light 

itJuuuA'1'1J:: photography 

F11111a11~'1 imbalance, asymmetry, instability 

fi1i1~ty~111 x-ray, lungs, bones, ribcage, spine, medical, health, chest, radiology, 

diagnosis, anatomy, human body, skeletal, thorax, clavicle, sternum, vertebrae, ribs, 

pulmonary, radiograph, hospital, doctor, healthcare, patient, examination, gray, zinc, 

squid ink, cadet gray, slate gray, marengo, gainsboro, cold, dark, monochromatic, 

sophisticated, formal, corporate, neutral, balance, stability, incandescent, halogen bulbs, 

imbalance, asymmetry, instability, smooth, silky, glossy, high contrast, dynamic, sharp, 

dark, shadowy, dim, soft light, photography 

(n) 

fll'W'Vl 25 nTH1{1-:in1Y1 P01 ni;r'l.fil7nfl1i;11~qi (n) .fl7'W~U\d'\J'U (6/J) n1Y1v1G1{1-:i:u1nr11~1~ty~'Wu'UU 
.c:tlv OOV I 

( fl) fll'W'VlG111-:i:u1 nr11G11r1qi11l.J 
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f>l1ihity~\JO'UU golden, sneaker, footwear, fashion, metallic, trendy, luxury, gold, design, 

casual, elegant, shiny, contemporary, street, exclusive, aesthetic, lifestyle, urban, 

designer, premium, comfort, athletic, sporty, fashionable, textured 

1Lr111~~'11~f1JtX't.JO'U'U 1~~"1,Q 

d 
i;ltn'UVI 

f>l1ihi qi t ,,ni 
~elfl 

~n'ttru::a 

sneaker, footwear 

urban 

trendy, elegant, exclusive, aesthetic, lifestyle, fashionable 

golden, metallic, gold, shiny, textured 

fashion, design, contemporary, street, designer, premium, athletic, 

sporty, comfort 

brown, champagne, windsor tan, pale gold, coffee, licorice, camel ,, 
warm, light vt\J~h smooth, silky, glossy 

lfl"a..:Jl;fi1..:ia monochromatic fl'J 111 fl 3J 'Y1 fl 

fl'J11Ji;l11..:J 

high contrast, dynamic, sharp 

bright, radiant, luminous ~am~viua luxurious, sophisticated, old­

fashioned 

~\;11VIEJ1a 

elW'Vl.nija 
, 'U 

wealth, success, wisdom 

incandescent, halogen bulbs 

fl'J11Jl;f3J~a balance, symmetry, harmony 

bbi;l..:J soft light 

l'Ubb\JUAatl~ photography 

f>l1thityi'J3J golden, sneaker, footwear, fashion, metallic, trendy, luxury, gold, design, 

casual, elegant, shiny, contemporary, street, exclusive, aesthetic, lifestyle, urban, 

designer, premium, comfort, athletic, sporty, fashionable, textured, brown, champagne, 

windsor tan, pale gold, coffee, licorice, camel, warm, light, monochromatic, luxurious, 

sophisticated, old-fashioned, wealth, success, wisdom, incandescent, halogen bulbs, 

balance, symmetry, harmony, smooth, silky, glossy, high contrast, dynamic, sharp, bright, 

radiant, luminous, soft light, photography 
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(n) 

m-w~ 26 fl1'H'l~1.:J.f11'W S01 fl~'lJ'11flfl1~1rltl) (n) .f11'W\,l'I.JO'U'lJ ("IJ) fl1'W~~~1.:J'11flf11~1rltl)\,l'I.JO'U'lJ 

(r1) m-w~~{1.:i:u1nfl1~1ri'ryfJl.l 

fl1thAqJ~'Uil'U'U moon, astronaut, space, earth, wreckage, spaceship, exploration, galaxy, 

universe, stars, planet, outer space, crash, lunar, suit, debris, celestial, gravity, 

technology, human, interstellar, spacecraft, isolation, survival 

1brl11~~~1rltl)~'I.JO'U'lJ 1i;i'~.:id 

d 
~m'U'VI 

f11a1~rut'VI~ ., 

moon, spaceship, suit, debris, spacecraft 

space, earth, galaxy, universe, planet, outer space, lunar 

exploration, celestial, isolation, survival 

astronaut, wreckage, crash, interstellar, technology, human, gravity 

iih1a blue, squid ink, steel blue, dark blue black, air force blue, moonstone blue, light blue ., 
irmiru~a 
1wa-:,~~1-,a 
e.i"m~'Vlua 

"" "" cold, dark W'Ul:J'l rough, coarse, gritty 

ij~1'VIV1a 

mu 'VI.fl n a 
• 'IJ 

monochromatic 

sophisticated, corporate, old­

fashioned 

balance, neutral, confidence 

daylight 

fl1111~11~61 balance, symmetry, harmony 

fl111lfl1li~ 

fl1111~11-'I 

high contrast, dynamic, sharp 

dark, shadowy, dim 

bb~-'I soft light 

l'llbL'U'UAf;ltl~ digital art 
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fl1a1~~fn.1 moon, astronaut, space, earth, wreckage, spaceship, exploration, galaxy, 

universe, stars, planet, outer space, crash, lunar, suit, debris, celestial, gravity, 

technology, human, interstellar, spacecraft, isolation, survival, blue, squid ink, steel blue, 

dark blue black, air force blue, moonstone blue, light blue, cold, dark, monochromatic, 

sophisticated, corporate, old-fashioned, balance, neutral, confidence, daylight, balance, 

symmetry, harmony, rough, coarse, gritty, high contrast, dynamic, sharp, dark, shadowy, 

dim, soft light, digital art 

(n) 

flTv-rvi 27 m1a11~mVJ T01 rn\mnn~1~1~qi (n) fl1YJ(,)'UuU'U ("ll) fl7VJ~a11~'11n~1t11~ty\,l'UuU'U 

(r1) mVJ~a{1~'11n~1t11~qi~1lJ 

fl1a1~~~\Ju'UU robot, technology, artificial intelligence, machine, automation, 

innovation, future, engineering, metallic, cyborg, humanoid, arms, science, advanced, 

robotics, development, learning, electronic, digital, smart, systems, evolution, design, 

synthetic, programmed 

1bl°l11~i~1~ty~'WtlU'\J 1~~~-o 
1~q robot, machine, cyborg, humanoid, arms 

d 
'1"1\J'VI 

d 
el1'a11W futuristic, advanced, innovative, digital 

metallic 

artificial intelligence, automation, engineering, robotics, development, 

learning, electronic, smart systems, evolution, programmed 
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f>11i:i1irut'Vl1i ... 
~e>a pink, brown, red, champagne, bole (terra rosa), dark chestnut, tuscan red, coffee 

~n,;ru::a 

tfl'~-:iai1-:ia 

~~1'Vla1a 

e!W'Vl.flija . " 

foam, nude pink 

cold, bright 

monochromatic 

sophisticated, corporate, 

formal 

industrial, power, balance 

daylight 

fl1111a11~a balance, symmetry, harmony 

fl111lfl1l'ti~ 

A1111a11.:i 

smooth, silky, glossy 

high contrast, dynamic, sharp 

bright, radiant, luminous 

bba.:i broad lighting 

ltlbb'UUAatl:: digital art 

f>11,hiqi~111 robot, technology, artificial intelligence, machine, automation, innovation, 

future, engineering, metallic, cyborg, humanoid, arms, science, advanced, robotics, 

development, learning, electronic, digital, smart, systems, evolution, design, synthetic, 

programmed, pink, brown, red, champagne, bole (terra rosa), dark chestnut, tuscan red, 

coffee foam, nude pink, cold, bright, monochromatic, sophisticated, corporate, formal, 

industrial, power, balance, daylight, balance, symmetry, harmony, smooth, silky, glossy, 

high contrast, dynamic, sharp, bright, radiant, luminous, broad lighting, digital art 

111~511 1a~utlan 'aia uo1 • 

(n) ("ll) 
ci1 11 Q.J oocv 1,1 v .:::ilt1 oocvll v 

[n'V-l'Vl 28 n1';i'1'H.:Lf17Yl UOl mrU'<il1flf11'11f1fy (fl) .f11Yl\Jl'\.JO'IJ'IJ ("ll) f11Yl'Vl'1';i1-:J'<il1flf11'11f1fy\Jl'\.JO'IJ'IJ 
d II O O Q.I I 

( fl) [n'V-l'Vl G1';i1-:J'<il 1flf11'11f1 fy ';i')l.J 



f>l1l;l1Aty~'IJU'U'U rubik's, ruby, cube, puzzle, game, toy, brain, teaser, 3d, intelligence, 

strategy, problem, solving, challenge, mind, logic, educational, skill, mental, exercise, 

unique, appearance, vibrant, pattern, reflective, glossy 

1Lr111~~G11~qi~tmuu 1~~..:rd 
1\P'l'l rubik's cube, cube, puzzle, toy 

d 
amu'Vl 

f>11a1Aru 1 'Viii ., 

challenge, mind, logic, educational, mental 

vibrant, reflective, glossy 

game, brain teaser, strategy, problem solving, skill, exercise, unique 

appearance, pattern 
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d "" 11t1a brown, purple, pink, light chocolate cosmos, red purple, neon fuchsia, lavender 

rose, classic rose pink, claret 

in\!truza warm, light 

Lfl'a.:la~1.:ia monochromatic 
... 

r.Jfln'a'Z'Vl'Ua fun and wild, sophisticated, 

ij\Pl~'Vlma 

vru'Vl.nila 
• 'II 

exotic 

romance, power. elegance 

fluorescent lamps 

f11111a11flfl balance, symmetry, harmony • 

., .., ... 
'Vi'IJr.J1 

f11111f111ifl 

fl1111a·;h.:i 

smooth, silky, glossy 

high contrast, dynamic, sharp 

bright, radiant, luminous 

LLa.:i dynamic lighting 

JtlLL'UUAatlz sculpture 

f>11a1Aty':i111 rubik's, ruby, cube, puzzle, game, toy, brain, teaser, 3d, intelligence, strategy, 

problem, solving, challenge, mind, logic, educational, skill, mental, exercise, unique, 

appearance, vibrant, pattern, reflective, glossy, brown, purple, pink, light chocolate 

cosmos, red purple, neon fuchsia, lavender rose, classic rose pink, claret, warm, light, 

monochromatic, fun and wild, sophisticated, exotic, romance, power, elegance, 

fluorescent lamps, balance, symmetry, harmony, smooth, silky, glossy, high contrast, 

dynamic, sharp, bright, radiant, luminous, dynamic lighting, sculpture 
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4.3 ~~n1"a1Lfl"a1~~tl"a~a'Vlij.01'Wfl1fl1Aru 
"' 

fl1':i'U ':it L~'IJ'U ':it ~Vlfi fl 1~"1Je:J,:jf11 '1119 tl!~'1 fl~ '11fl !-Jtl.l~ fl'titl.ltil 1~ L 'U15 fl1':i'1~1-!l .fl1~ ~e:J'\Jtl "''U 

LL6"11~fl11l.lfl6"1cJfl~,:j61Je:J,:jfl1~ 1~m'U1cJ'UL'VlcJ'Ufl1~~'\Ju'IJ'U m~~G1{1.:i'11flfl1'1119tl!~'IJmJ'U LLG'lt.fl1~ 

~1;1{1 .:i'11nr\' 1G1119n 1 ~ll.l~mi' ~'11 flfl ru~ n~rut m'V-l m':i r\'1u1ru fl11l.l fl~ 1 cJ fl~.:i"!Je:i .:i':itlfl 1V-l 1 -il'i5fl1':i'Vl1 ·~ ' ~ 

':itcJt'V!1.:i~fl~L~icJu (Euclidean distance) fl11l.lfl~1cJfl~.:iLL'U'ULfl16ll'W (Cosine similarity) LL6'\tfl1':i 

1~m 1l.lfl6"1cJfl ~.:i':it'Vl'J 1.:i~G1 L\91LLfl':il.l (Histogram intersection) LLG'lt'Vl1fl1':i1~'U':i~~Vlfifl 1V-l 1 '\Jfl1':i 

~'IJ'Vl1LL~t~~Vll.11~Vlliil1V-l L~cJfl1':i'Vl1fl11°111l.l b (Recall) fl1f111l.lLLlim11 (Precision) LL"1~ ri1 
~ 

f111l.lflfl~e:J-!lLe:J'V'J1u (F 1-score) 
~ 

I II di 

n11~1f11f111~Ra1ufla.:i~v.:i111w 

LLG1~.:it:rnfl1':iL'U1cJ'UL'VlcJ'U':it'Vl'J1,:j.fl7V-l~'\Ju'IJ'Ufl'U.fl1~~G1{1.:i~1cJfl1'1119tl!~'IJu'U'U LL~~m~~G1{1.:i 

~1EJr11rl119t11'i1l.l 1~cJ 1 mfim':i1~fl11l.lfl6"1cJr1~.:i~1cJ':itcJt'V!1-!l ~fl~ L~cJu, r111l.lfl6"1 cJr1~.:i 1fl 16ll-u, LL~~ 

fl11l.lfla 1tlfl~,:j';it'Vl11-!l~G1 L\91 LL fl ':il.l 1~ tl1 ~~1-ilvi~tm~ LL~~ti1l.11Vl1¥11Lu~ cJ LVlcJ 1 'U~1Lu~ cJ'11 flfl1':i 
0 o CV ~ 

f11'\J1tl.l.fl1~'11VJ'IJ 1,000 .fl7~ LLG1~-!l~.:i\91111-!JV1 19 

.::,j I _:J V o,:f 

\91117.:i'Vl 19 fl7Lu~cJ1°111l.lfl~7tlfl~.:im~ 
II di 

I fl11~ R11~Ra1uRa.:i 

fl1'Ufl1W .... 
1::u::~1.:i II di 

1::~11.:inaL~bLn .,. "" Ra1uRa.:i 
Uflab{;'IU'IJ 

LRb6lf1J 
.. 1~ 

i,t CV V .:;ill.I CV OOQ.ltl V 

.n1~1J1'\Ju'U'U fl'U .fl7V-l'V1'1':i7.:i fl"1'U'11 fl fl1'11fltl!!Jl'\Ju'U'U 24.8 0.71 0.68 
ti CVV ,=it,, V OOVI 

.flTV-1\Jl'\Ju'U'U fl'U .fl7~Vl'1':i1,:jfl~'U'17flf11'11fltl!11l.l 18.5 0.89 0.91 

f>11vfi'U1U 

1. 1::u~'l-11.:!Ufl~b~U'IJ (Euclidean Distance) .. 
fi 1~1~ '17 fl m':i F11u1 ru d U-!l 'UeJ fl fi.:i fl11l.l LL!Jl fl ~1.:i 1~ EJ11l.l 1~V111.:i m'V-l ~.:i ri11t cJ ~ 'V! 1-!l cJ fl~ L~ cJ uij 

~ 

fl161.:i bbG1vi.:i11m~J.:iG1 e:i.:iij 1°111l.l bL\Jlfl~1.:i fl'\Jl.17fltu 1 'IJ'V]1,:j fl~'U nu ~1~~7fl11U-!l:Sfi-!lfl11l.lfl 6"7cJfl~,:j~ 
~ 

mnfl11 G11V1for11tlm~ "m~\91'\JmJ'U fl'U m~~G1{1.:ifl~'U'11flfl761719ru~um1'U" r11':ittlt'Vl1.:icJfl~L~cJ 
(ij'\j V \I 

ufie:i 24.8 zj-!ll.11flfl17fl1':i~cJ~'V!1-!ltlfl~L~cJU"1Je:J-!l~1tlm~ "m~\91'\JuU'U n'U m~~a{1-!lfl~'U'11flA1 
~ ~~ 

' ., ' O QJ I ~..:::::I I V V ,::::ii V Q.I O O V I ..:::::1 V cl V V CV l 

'17fl tl!':ill.l" Vll.lf11 18.5 ~-!luum~Vl'1':i1-!lfl~'U'11 flf11'11fl tl!11l.ll.lm1l.lflmt1fl ~.:i fl'Um~~Uu'U'Ul.17 fl m1 
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2. fl1111fll~1Vfl~.:i Lf'IL"ll'U (Cosine Similarity} 

ri 1~1~'-il1n m1r11u1ru1-1111J1-1~1cJ1-1~~ t 'Wb :V~1J1Ji:::V111~ b 1n bl,leJ11-1ru"'n~ru:::"1Je:i~mv,i 1-111-111:1.J 
' ' 

fl~1cJfl~~t1-116il'U"il~eJ~L'W'l11~ 0 (1~ 1 F11mn~b~m 0 bbG'f~~()~fl11:l.JhJb~tJ1'1Je)~fl'W F11mn~bfllcJ~ 1 

bbt'f~~()~fl11:Ufl~1cJfl~~?f~ rl1V11''Uf1i'U.f11~ "fl1'V'l(;)'WuiJ'U fl'U .f11'V'l~t'f11~rnr'U"il1nr11rl1~fl 1(;)'1.JuiJ'U" 1°11 
'U 'U'U I)~ 

m11J1-1~1cJ1-1~~ 11-116i!tl~e:i o. 71 zj~i!e:icJn11F111-1111J1-1~1cJ1-1~~ tri 16il'Ll"lleJ~r11'1Jfl1'V'l "mv,ii;i'uuiJ'U n'U m~ 
"" I I iJ I 

vi?111~n"''U"il1nrl1rl1~qri11J" vii1r11 0.89 ~~'U'Wfl1'V'lvi?1{1~n"''U"il1nr11rl1~qri11Ji1r111:u1-1~1cJfl~~fl'U 
,, .., ' 

m~111'Wu'U'U1J1n m1 

3. fl1111fl~1Vfl~.:i-a::vt11.:iia1~Lbff'a11 (Histogram Similarity} 

fl11:l.Jfl611cJfl~~1:::'Vl11~5t'f L\11 bbfl'a:l.J b 'U'W1fif111b 'U~cJ'U b vi cJ'Uf111m:::"il1cJ"IJe)~m 'W.f11'V'l t~cJfl?f Ll,l bbfl'a:l.J 

"IJeJ~fl1'V'l"il:::bbt'f~~1-1111J~"IJeJ~r11~1911~1 ~'IJ11n!J t Wl1'V'l rn<ab 'IJ~cJ'UL vicJ'U5?1t111bbm1J'l11cJ t ~L 11mm1t1 

'U'at biJ'Wfl11:l.Jfl611cJfl~~"l.)e)~fl1'V'l t 'Wbb~"I.Je)~ 1 'Vl'W~bb6'l::: fl11:Ut'f11~ 1~ cJ'a1:l.J f11fl11:l.Jfl~1cJfl~~'a:::'Vl11~5t'f Ll,l 

bbfl'a:l.J"il~eJcJL't.!'111~ on~ 1 ~~riTi!ln~b~cJ~fl'U 1 mmvh1wi bbt'f~~11m'V'l~~t'fei~i1rn1m:::"il1cJ~~ 
" 

fl~1cJfl~~fl'W:l.J1mvht!'W rl1V11''UF1'a'Ufl1~ "fl1'V'l(;)'\..!uiJ'U fl'U fl1'V'l~?111~n"''U"il1nr11rl1in 11P1't.!uiJ'U" 1°11 "" ·~ 
fl111Jfl~1cJ1-1~~1:::V111~ij?f 1111 bbm:l.J ~e:i o .68 zj~i!eicJ n11ri11-1111J 1-1611cJr1~~1:::V111~ 5?11111 bbfl'a:l.J"llmri 

" 
iiJm'V'l "fl1'V'l\Pl'WuiJ'U n'U fl1'V'l~?111~n"''U"il1nfl1rl1~qi'j11J" ~i1r11 0.79 ~~t!'t.!m'V'l~?111~n~'U"il1flfi1 

O Q.I I d ..::::itd f.1 ~ Q.I ii <V I 

t'f 11-1 qi111J1J n 11 n -a~ "il1 cJ?f 'Vlfl (l 1 cJ 1-16'1~ nun 1'V'll11 'Wu'U'U:l.J1n m1 

m11~'1J1:::~'Vlfifl1'V'l 1 't.!m<a~~rhrl1~qi"il1nm~~1cJrn<aV11r11m1:u 11 (Recall) F11r1111J m.l't.!tl1 

(Precision) bb6'l:::r11m1:ut1n1P1el~ beli'Jl'W (F 1-score) b 'U'Wm:::'U1'W m1rl1i ru 1 'Wn7'a'U'a~ blJ'W rirum'V'l"I.Jel~ " ., ' 
r11rl1~ru zj~t'f1:u7'a tit'f:::vf e)'\..!(1~fl11:Ut'f 1:l.J1'atl L 'W m-a<a:::'U bb(l~ ~~ r11rl1iru~ b Vl:l.J1t?f:l.Jbb6'lt tlfl\Ple)~ "il1 fl"ll~ 

QJ' , Ill.I 'U , 

-ffei~am~ 1~ei~1~i1'1J1:::~V16fl1'V'l L~cJr111911~1 bV1~1i1bbt'f~~i;.m~~(,1111~~ 20 

~ I ~ f.1 0 0 Cl.I 

m11~'VI 20 mbu(lcJfl11:Ut1n111ei~"1Jei~1-11?11flqi 

0 0 Cl.I ii' V 

m?11flt1Jl,l'Wu'U'U 

r11rl1iqi'j11J 

0.67 

0.89 

0.70 

0.92 

0.68 

0.91 
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fi1t16u1a 

mfjLr111~t-,Ltl~vuLvlvu~mn11~~r11'111"1qi~1nJ11~1~V111~r11'111"1qi~tmuuLbG1~r11~11"1qii111 

G111111t1?11u1~~~d • 

1. fi1F111i.il1 (Recall) 

r11i.'11Aqi~'Wu'U'Uij~1m1l.lb~1n11~ 0.67 s8-i'Vll.l7cJf1111d1i1bvlcM 67% "1JB-:ir11i.'11Aqi~r1T~Qn 

~-:iminl.l11.'11b~-:U r11i.'11Aqi11l.lij~1r111l.lb"UeJ-:Jr11G11Aqi11l.lB~~ 0.89 Vll.l1cJf111l.l11 89% "1JB-:ir11 

G11ri'qi~r111~n~-:JeJeJnl.J1?11l.J11C1Q n~~eiBmn 1~1.'11b ~,:i bb?tvi-:i5-:im1l.l?t1l.l1'rn 1 'Wm1~-:ir11G11Aqi 1~B ~1-:i 
II 1~.c::i1 voovl-' v 

fl1'UC1TWl.l1 n m1 bl.lei b 'VI cJ'U n'Uf11?l 1fl'lJ ~'Wu'U'U 

I I I I 
O o Q..I ii a.., d I I O O I .::::I cl. I c::::il O O IQ.I d.::f 

f11?l1flqj~'Wu'U'Ul.Jf11fl')1l.Jbbl.J'WcJ1~1m1'Vl 0.70 61!-:JVll.J1cJf111l.J11b'\"lcM 70% "1JeJ~f11?l1flqj'Vlvl-:J 
V • 

eJBnmtl''WCln~eJ~ 1-11G11ri'ru11l.lij~1r111l.lbblJ'W81"1JeJ~r11G11ri'ru'i1l.leJ~vi 0.92 Vll.l1cJf111l.l11 92% "UB~ 
'U LI LI 'lJ 

1-116111-lru~~~eJ Bm.rn!'WC1n~eJ~~1l.J~fl'J1,J~b 'U'W bb?lvi~5~m1l.l bblJ'l.1811 'W n11~~1"11i.'11Aru~?l~ ff)1 
o.J 'ti V 'U 

3. fi1fl11i.Jfln~el~bel'W1\J 
\I 

r11i.'11Aqi~'Wu'U'Uij~1m1l.l~n~mbeivJ1'U~1n11~ 0.68 sB~vtl.l1cJf111l.l11't.h~~'Vl5fl1'l"l11l.l1'Wm1 

~~1-11G11#i'qii!mr-:i 1lJ~h vh~r111 1-11i.'11Aqi11l.lij~1r111l.lQ n~B~ beJvJ1'W"UeJ-:Jr11G11 AqJ'Jll.JBtj~ o. 91 bb?l vi~ 

1 'Vlb ~'W5-:itl1~~'Vlfi J11'l"l11l.l 1 'Wn 11~-:ir11G11Aqi~ ~ n--i1 b~B b vicJ'Ufl'Ur11G11AqJ~'Wu'U'U 



5.1 ft';jtl 
1 

d 
'U'Vl'VI 5 

fl1'U elfi'U';i1tlN" bb"~elJ'elbfl'Llelbb'U~ 

fl1i~fl'l!t1dll ~ bU'Ufl1i1bfli1~~b mti'IJ b vi tl'IJ'Ui~~Vlfifl1'W 1 'U fl1i ~~fl 1cl1Rru'11flfl 1'Wi~Vl11~ 
' V 

1'5m11 -if p;1 cl1Rry ~'UO'\JtJLb~~fl1cl1Rryfrn 1~ti 1 "tll.n\;111 ~V11~?1ci ~~b tl'W~mn.Jf tJ 1 vNm11V1 mm1 

"Uell..l~bb~~fl11b~tl'U~"lleNbfl~eN 1~bbfl 1~t1~vi1~t1fl~h~t1'U (Euclidean Distance) m11.1fl~1tlfl~~ Lfl 1'11tl ,, ,, ,, 

(Cosine Similarity) fl111.lfl~1tlfl~~i~Vl11~~?1L(;lbbflil..l (Histogram Similarity) fl111.111 (Recall) 

fl111.lbbl.i'UEJ1 (Precision) bb~~fl111.lflfl~el~beJ'V.J1'U (Fl score) i:.J~fl111bfl11~v,r;111.111t1?11tl1~~~bb?I~~ 
,, 1 

L 'U\;1111~~ 21 

111'91'51fl 

., 4 

m11.1flmt1fl~~ 

i~Vl11~~?1 L\;lbbflil..l 

m11.1b 

m1mbl.J'UE11 

m11.1 fl n ~ ei-m:i'V'J1'U 

1. -a:m:::,,h:i1:.1fl~b~t1'1J 
'II 

OOQ.IS, ca.I 

fl1i;l1flqJltl1JtlU'U 

24.80 

0.71 

0.68 

0.67 

0.70 

0.68 

18.50 

0.89 

0.91 

0.89 

0.92 

0.91 

ii Cl.JV dil V OOVl .c:.:11 I ct,,:::,I 

mvmuotJ'Ufl'Ufl1'WV1?111~fl~'IJ~ 1 nfl 1?11flru111.11.1fl11::: t1:::V11.:it1fl~ b~ tJ'U 18.5 
V \J 

i.J V Q../ d ii Q..I O O V i.J V ~ I I .c:..d 

m'W \;l'I.Ju'IJ'IJ nu .fl1'W'Vl ?111-:i n ~ 'IJ~ 1 nri 1 ?11 fl ru (;l'U u'IJ u1.1 r111~ tJ :::vrn tJ fl~ b~ tJ'U 2 4 
V \J 

25.4% 

25.4% 

33.8 % 

32.8 % 

31.4 % 

33.8 % 
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e-J ~ n TS b tffou b vi EJ'IJ bb?I i;}-!j 1 i b ~'I.J11fl1'1"1~ ?1{1-!l n~u,n n1-11~1~ry fn.1i1i-i11 t tlt'V!1-!l~rl ~ b~fo'I.J~ 

umm11 (18.5 < 24.8) ~-:itl-:i.ff11i1r111lJLfl'1b~tl-!lfl'Ufl1'1"1~'1.Ju'U'Ulnnfd1m'l"l~G'l{1-!ln6"mnn 
II II I' I 

0 0 QJ f.l CV QJ -=ii I c::il O I 4 I I e.:::i,, ..:::ii I.I I 

r11?11r1ry(9)'1.Ju'IJ'IJ 'Vl-!l'I.J fl1'Vl(9)1n11bb?li;i-:iC1-:im1mb(9)nm-:i1tV111-:i'l"lm61!~'Vlmmm1 

" 4 'I' 'I ' 2. fl11llfUl1E.Jfliil{I ~fl ~6ll'IJ 

r111lJr1'11t1r1~-:i 1ri 161!tlb 'U'Wm 11i;ir111lJr1'11tJ r1~-:i1tV111-:i n m(9)e:rfa€l-:i1J111 um flijV1~1t1i1&1 1i;itJ 
'U 

fl1'W1ill\l1nfl1 Lrl 161!'U"llel-!llJl.11t'Vl11-!lb 1fl b(9)eJ{b VIG'l1i!'I.J 
' 

- m'l"l~'Wu'U'Ufl'Ufl1'1"1~?1;1-:ifl6"'1J\l1flfl1J1~ryi1iJi1i-i1r111iJr1'11EJr1~-:i 1ri 1611-u 0.89 

- m'l"l~'Wu'Uuti'ut11'V'l~?1;1-!ln6"u\l1nr11J1~ry~'Wu'UUi1i-i1m1iJr1'11EJr1~-!l Lr11611-u o. 71 

e-J'1fl11 b 'U~tJ'IJ b vi tl'IJ bb?f i;}-!j 1 i b 'H'W11fl1'1"1~6'1 ;1,:i fl 6"U\l1 fl 1°11~ 1~ryi1lJi11°11 rl11lJ rii 1tl rl ~-!l Lrl 16lltl~ 

6'1-!lfl11 (0.89 > 0.71) ~-!lu-:i.ff11iim1lJ¥1'11tlrl~-!lL'Wb:ii-!llJlJ!l'IJfl1'1"1~'1.JO'U'IJlJ1fln11fl1'1"1~6'1;1-!ln6"u\l1fl 
'U ' 

r11~1~rylll'WO'U'IJ bi;)cJ\ilTv1'lfla 1 mnn'J1bb?fi;)-:Jii-:ir111iJr1a1cJ¥1~-!l~~-:in11 

rl11lJrli1 tJrl~-!11~Vl11-!lij?f b(9) bbfl1lJ b 'U'W fl 111i;}fl11lJ¥li1tJ rl~-!l"llel-!l n11m~ \l1 tJ m 'I.Jfl1'1"1 bi;)cJ 

b 'U~tl'IJ b vi tJ'IJ ij6'{ b(9)bbn1lJ"llel-!lfl1'1"16'f el-!lfl1'1"1 

- m'l"l~'I.Ju'U'U ti'ut11'1"1~?1;1,rn6"u \l1nr11J1~ryi1iJiJ\il1r111lJ r1i1cJ r1~-:i1tV111-:i~?1 L(9) bbmlJ o. 91 

- m'l"l~'Wauuti'ut11'V'l~?1;1-!ln6"u\l1nr11J1~ry111ua'Uui1i-i1r111iJr1~1cJr1~-:i1tV111-!l~?fL(9)bbmlJ 

0.68 

e-J'1fl11b'U~t1ubvit1ubb?1i;i-:i1iL"H'W11fl1'1"1~?1;1-:in~u\l1flr11~1~ryi1iJiii-i1m1iJr1'11EJr1~-:i1~V111-:i 

~?I L(9)bbmlJ~?f,rn11 ( o. 91 > 0.68) zj-!ltJ-:i.ff 11iim1mt\l1tJ~~r1i1EJr1~-:it1'Ufl1'V'l~ua'UuiJ1nn-:i1m'l"I~ 
'U 

?1{1,:in~u\l1nf\'1~1~ry~'WO'U'IJ Li;iEJrhffini 1 mnn11bb?1\11-:iii,:im1mt\l1tJ~~r1~1t1r1~-!lt1'1.JlJ1fl.ff'W 

1°11¥111lJ 11 b 'U'I.J~1.ff 1i;i~ bb?f i;\-!lti-!lrl11lJ?l 1lJ1W"IJB-!l1~'1J'IJ 1 'Wfl11~-!lrl1~1 ~ry~bM tJ1"LJeJ-!j~,:JVflJi;) 

ei ei nm 1v11vitJ r11u1ru\l 1 n~\11~1'1.J"IJB-!lfl1~1~ru~ LM tJ1"V ei,:i~'1 n~-!leJBmn 1v1~0r11~1~ ru~ bM m-ii'ei-!l 
V 'I) V 

,, ' 
.., "' "' 'V1,:JVflJi;)'Vlfl11\l~'1flvJ,:JBBfllJ1 

'U 
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f11cl1Aqii11Jiifl1\°l111J 11t1tj~ 0.89 Vl~e) 89% zj,:i,J.:i~111t'U'U?l11J11'1~.:Jf11cl1AqJ~bMcJ1"UeJ<l 

1~e:ici1.:ili1eJ'UliG'l1J 1 '\.J1t~'U?l.:J mh1flt1 89% "1JeJ.:Jfl1cl1Arn~li11'1mt'U 1~'1n~.:ie:ie:inme:ici1.:i 
ft \I ID~ \J (j \J ., 

(lfll,je),:j 
" 
1-11cl1AqJ~'\.JuU'Uiir111i111J 11~ 0.6 7 Vl~eJ 67% zj.:Jbb?llil.:i 1 ib ~tJ111t'U'U?11m1'1~.:if11cl1Aqi~ 

bMcJ1-ut1.:i1i;i'bvfo.:i 67% "1Je:i.:ifl1cl1Aqii.:iV1iilil~li11'1:::~n~.:ie:ie:inm 

C-JG'l fl11b tl1 cJ'Ub vicJ'Udbb?llil.:i 1 ib ~tJ111Bm11 -u'r11cl1Aqii1iiiitl1:::~V1fifl 1~ 1 tJm1~.:ir11cl1Aqi~ 

bM cJ1'LJ e),:j 1~1i1eJ'Ul°l ~1JlJ1flfl111fifl111 'ilfl1611AqJ~'\.JuU'Ue) ci1.:iiiucJcl1AqJ 

5. fl'l1"LL1i1JV1 

I I iJ < 

r11cl1Aqi~1iiii1-hm11JbblJtJEJ1e:i~vi o. 92 Vl~eJ 92% "li.:itl.:i~11 92% "1Je:i.:ir11cl119qivi~n~.:i 

e:ie:i nii1~m tltJr11cl1Aru~ bM m-ii't1.:ie:ici1.:i bb vf '11.:i bL?llil.:i5.:ili11ii bblJ'I.JcJ11 tJ1:::~'U?1.:i 
V \J 

' ' ' OOQ,.11/ QJ,Qil 10.c::t .di ,::;if I oov.c::t 

- l°l1?11\°lqjl,l'\.JQ'U'U3.Jl°l1\°l111J bblJ'\.JcJ1VI 0. 70 Vl1eJ 70% 6ll<lVl1J1cJl°l111J11 70% "1JeJ<ll°l1?111°lqJVI 

~fl~,:je)e) fl1J1b 'U'\.Jrl1611A qi~ bM cJ'J'LJe).:Je) ci1.:i bb 'Vl'11.:J 

C-JG'l m1b mcJ'U b vicJ'Udbb?llil.:i 1 ib ~'\.J1115m11-ur11cl1Aqii1ii 1 ic.JG'l~~i~iir111ii bblJtJt!1~.:i n11 

15fl111 'ilrl1611Aqj~'\.JQU'U 11ilcJii e)l,l';i1 fl11~<lrl1cl1AqJffilJ bM cJ'J'LJe)<l e)e)fllJ11Je)cJfl11 

fl11i111J'1 n~e:i.:i beJ~i'm 'U'\.Jf11 bu~mnfliiii n"1Je:i.:iri11i11ii 11bb6'ltri1m1ii bblJ'I.J cl'1 zj,:i 1 im~11ii 
" 

"1JeJ.:J'I.J'~:::~V16mTim1~~F\'16'11~ru 11ilcJf'lTW~~~J~li111Jli1eJ'Ul-1'13.JbLG'l:::m13..1bblJ'I.JE!1 
V q 

- r11cl1Arui1iiiiri1m11J'1fl~t1.:ibe:i~1tJe:ici~ o. 91 Vl~eJ 91 % zj.:Jbb?llil.:i5.:itl1:::~V1fifl1~ 11ilt!113.J 1tJ 
V \J \J 

1:::~'\.J?l.:i 11ilcJiim11J?11JlilG'l 1:::V111.:i1i113..1\i 1e:i'\.J 1-lG'llJ bbG'l :::m1ii bblJmh 
" q q 

- r11cl1Aru~t.!uU'I.Ji1ri1A111J'1fl~eJ~beJ~l'\.J~ 0.68 Vl~eJ 68% zj,:itl.:i-E11tlid1VJ5m~ 11ilm1iie:ici 
V \J \J 

1tJ1:::~'\.Jtl1'\.Jfl'11<l 

C-JG'l fl11b tl1 cJ'Ub vicJ'I.Jd~tJcJ'\.Jl115 m11 ir11cl1Aqii1iiih.h:::~V1fifl1~ 11ilm1ii~.:i n1115m11 ir11 

cl1A ru\9l'\.JuU'\.JeJ ci1.:i6B'lil b'1'\.J zj,:i?11m1'1 ?11tlHd1 m~~?1{1.:ifl6"'1.J ,;i1nr11cl1Aru frni'.11i111J\i1;11 cJl-1~ .:in'\.J 
V q V 

m~\9l'\.JuU'\.Jm fl fl11m~~?1~1.:i fl 6"'1.J~1flr11cl1A ru\9l'\.JuU'\.J r11cl1A ru ·hiiiitl1::: ~Vlfifl TW?I~ fl11r11~1A ru 
V V '\J CV 
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~'UuU'U 1'W'VlnJh'U i.:i1 'ULL~"1J€l.:i1=:;t1=:;vi1.:i~r1~L~t1'U (m1:i.m\9ln~1.:i1::;V111.:i~m61m) r111:1.Jr1~1t1r1~.:i 1r1161Jtl 

(r111:1.Jr1i1t1r1~.:!"1Je).:IL1nL\91€l'Srlru"'n~urn) rl11:l.Jrl~1tlrl~.:11::;V111.:ifl?lb\JlLLm:1.J (m'im=:;liJ1tl"1JeNm \-11 
' 

1°111:l.J 11 rl1\il11:l.J LL:l.l'UEJ1 LL~::;\"11\il11:l.J~n~€l.:I LeJ~1'U fl1'11flqj'j1:l.Jflrl11:l.J611:l.J11t11 'Ufl11~.:lfl1J1 fi'i;yvi 

t1n~€l.:!€l€ln:1.J1 l~mn n11 LL~::;lim1:1.J LL:l.l'UEJ1?l.:!n11 zj,:ici.:ie-.m 1 im1~~fl11LL~::; fl1'jfl'I.J'\1!1"Ue):l.J~m -iil-11 
~ ~ ~ 

J1fi'i;yL V1~1iJL tl'U 1 tlB~1.:iihJ'i~~'Vlfifl1~ ~.:i-fi'U zj.:i?l€l~1-1iB.:ifi'U?l:1.J:1.J~i_~1'Uvi11m'i 1off1"11J1fi'i;yi1:1.J€lT'11 i 
e-.m6"~5mn~LflcJ.:lfl'Ufl1~~'UuU'U:l.J1f)fl')1 

5.2 el.fltl"a1EJ~~ 

lil1m~~m11-.tf t11 'Urif .:id ~'U11 m11 ir11J1fli;yi1:1.Jlitl1::;~V16fl1~~ n111"11J1fi' qj{Pl'UuU'U 1 'W 

fl1'i?lf1.:im~mn~Lfltl.:lfl'Uf11~~'UuU'U b~tl~~6"~5vi1~ilrl11:l.JLL:l.l'UEJ1LL~::;?je)~rl~e:J.:in'Ui.:i1mL~"1Je).:I 

'j=:;cJ=:;vi1.:i~r1~L~t1'U r111:1.Jr1i1t1r1~.:i 1r1161Jtl LL~::;m1:1.J1-1~1t1r1~.:i'i::;V111.:ifl?lL1J1LLm:1.J zj.:iLL?l~.:i1iL~'U17 l-11 

J1fi' i;y11:1.J ?11:l.Jl'itl'W 1 m ?1 {1.:i.n1~ viii m 7:1.J 1n~ Lfl t1.:i fl'Ufl 1~~ 'Uu U'U 1~~ n11 ?leJ ~r1~ m nm 7'U1 ~tl"1l e:i .:i 

Huang LL~::; Zheng (2023) vi~'U17fl1'i1"tll-17J1fi'i;yi1:1.J-tl1m~:1.Jr111:1.JLL:i.l'UEJ11'Um'i?lf1.:im~viLV1i'.l€l'U 

~'UuU'U Lee et al. (2023) vi L?l'UeJ15fl11vir1~1m1'U 1 'Ufl11tl-r'Ut11.:im1?1{1.:im~ 1 ilir111:1.J 1n~Lfltl.:lfl'U 
' 

~'UuU'U:l.J7f1.ff'U LL~::; Goring et al. (2023) viLL?l~.:i1iL~'U171"17J7flqj'.i1:l.J?l7:l.J71t11-B°l'Ufl11?lf1.:i.n1~vin 

rl17:l.J?leJ~rl~€l.:ln'U.n7~{Pl'UuU'U 1 'I.J1=:;~'LJ~?l.:i.ff 'U b~tl Lu~7~ 1 'Umruviiin111Lr111::;ihrn::; L~e) fl 1 "tll-17J1fi'ru 
~ u 

€1~7.:IL'\l!:l.Jl=:;?l:l.J 

1'U~1'U'iJ liJ=:;eJfi'U7tlL'\l!\9l~~yj?lf1.:ifi1J1fi'rui1:1.JLL~::;1Lr111=:;~t:-i~n'i~'Vl'UyjlJ~eJfl1~m~ zj,:i 
' u 

?l€l~r1~€l.:it1'U~ ~m11~t1vi~'U11 mi 1offr11J1fi'i;yi1mht11 im~vi?1{1.:i-fi'Uiim1:1.J 1n~ Lfi t1.:in'U.n 1~ 

~'UuU'U:1.J1n.ff'U 1~t1lil~lJfl11LLtlfleJ6'U1mtl'U?l7:1.Jn~:1.J1"11J1fli;y 1~\u"i 1"17~7flqJ{Pl'UuU'U LL~~1"11J1fi'i;yi1:1.J 

vi11:1.Jfl7fl 1"'ruvi?ln~lil7nr1ru6" n~ru~"1Jel.:l.f17~ L ~ €l 1 iL ~'Ufl7~~-a'~ L lil'U"1J€l.:I fl1'i?lf1.:ir11J1fi'ru LL'"1~ 
u ' u 

t:-i'"1m~'Vl'U~€lr1ru.n1~"1Je).:lfl1~mJi' 
' 

1. fhihiqJ\ij'lJQUtJ tl1~f1el'U~ltl dog, golden retriever, tiger, stripes, animal, pet, forest, 

outdoor, creative, art, nature, cute, wild, hybrid, fantasy, playful, woods, autumn leaves, 

tongue out, furry, striped, canine, portrait 

fl1elfitJ1tl 

r11~1fi'i;y ~'UuU'U L tl'Ur11vieiB'U1m dei'\1!7"1!€1.:1 m~vi'11 tlr11J1fli;y L V1ci1i1-d1t11 'Um 'i?l{ 1.:i.n1~vi 

?l1:l.J71t1f~n 1~LL'"1~\9l'i.:ln'ULi1eJ'Vl7~.:IL~:l.J b~tl'j'J:l.J 
~ 
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1°11€lfi'U1tlb~lJL~1W1iu "stripes" "animal" "pet" Lb6'1t "forest" 1~'U1'UVlL~:lJL~:JJLMmn'U01fl 
., 

LL6'lt a mmn vi6'l e:ilJ 

Fl1'11~qJL-du "cute" "wild" "fantasy" LL6'lt "playful" U-:l'Ue:Jfl~-:im1:wruV1~€lfi:lJ"ll€l-:l.fl1~ 

m~m~\] trl~1 tlfl'U L i1e:ivi1~-:i L~:JJ 1vit1iie:i-:ir1thtfle)'U~m:JJ11t1{~n 1~ L "lj'I.J'11,!l LLi;'lt 
\I 

a.fl1~LL 1V!~e)lJ 1 utl1e:i~1-:i 11n~1lJ .fl1~e)1\J"lJ1Virl11lJ L0~1t L\11t\1'11 '1.JL~e),:I~ Li1e:i'1lJera LL6'lti1tli;'lt LBtJVI 

'U~fl~e)tl 'V111 ~m~vi hi6'ltLBtJVILLi;'lt'l.11a'U hue:itJ6'l-:I 
" 

2. ti1a1f\'ty·bi1 'U1tfl€l'U~1tl dog, golden retriever, tiger, stripes, animal, pet, forest, 

outdoor, creative, art, nature, cute, wild, hybrid, fantasy, playful, woods, autumn 

leaves, tongue out, furry, striped, canine, portrait, red, purple, white, beige, pink, 

black, old burgundy, caput mortuum, isabelline, coffee foam, silver pink, licorice, 

warm, light, analogous, exotic, fun and wild, happy, natural, energy, joy, sunrise, 

sunset, balance, symmetry, harmony, rough, coarse, gritty, high contrast, dynamic, 

sharp, bright, radiant, luminous, golden hour, photography 

tl1e)fi'U1tl 

-uvi1-11dt:,Ja:JJt:,Ja1u1-11e:ifi'U1t1~1 hJ '11fl 1-11'11~ru~uo'U'Ut1'Ur1ru~ n~wt Lo~1t"1Je:i-:11-11'11~ ru 1 vilJ 
I) QJ I! Ill 

c1-:iri-:if n~1'U1'Uvi~n11-:i LL6'lt e:i-:ir1tJ 1t ne:i'U~~~ fl 1 ~\11nfi1'11~ru~umJ'U L ~m1t16'lt La t1vi~ L i1e:i'1:w~a 
\I V 

0 "' ' LLi;'lt 1°11 €l5'U1 t!Vl 1-:le) 11:JJUJ 

1-11'11~n I LV1~1d11-:1L uu~r1w~n~wt Lo~1t"1Je:i-:im~ L°liu ~ L i1e:i'1:w~a LL6'ltt:-J6'lmtvi'Uvi1-:i oi,: , , 

~~1Vltl1 

1°11€lfi'U1tl~L"lj'I.J "red" "purple" "white" LLi;'lt "beige" 1~i1tli;'ltLBtl~LMmn'U~1Li;'l1,1~~1Vl1'U 

flit'U'J'Ufl1161{1-:1.fl1~ 

1°11~1~qJ~LMmnuLi1e:i'1:werm-du "rough" "coarse" LLi;'lt "gritty" L~:JJ1t~'Ufl1ie)fi'U1tl~'U~1 

l-11'11~qJL"lj'I.J "happy" "natural" "enery" LLG'lt "joy" LL'UttJ1iJ~Vl1'1€l1i:JJUJ1~fl'U.f11~ 

1-11L-du "balance" "symmetry" LLG'lt "harmony" ~1-:i~-:ie:i-:i1-hJitfl€l'Ufl11~m1-:i L~:wm1:w 

tl1ii1u 1 \JV11-:iau'Vl1 tJt 
' 

1-11'11~qJL0~1tVl1-:lfl11ci1t1m~L-d'U "golden hour" LL6'lt "luminous" tl1mt'U'J'Ufl1i61~1-:i 

m~ 1 tJ~t:-J6'lflit'Vl'U~1'ULLm 
" 



f116111"1qj'Vl1-'.l~Ubb 'U'U"llel-'.l.f11'V'l b "U'W "photography" "1l1tl 1 ~WmJ{u::mv,im~~n(l)eJ-'.l~mJ 

1\9lflu1::a-:ir1 m11 -u-:i1'W 
• 
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mv,im~'1:-;ij~~b"Ul.J"U'Wbb"1::b'ilm1l.J~61~"1::bBtl\91lJ1n:fi'U vh1~m'V'l\91'1.11a'W1'1bb"1::i1:iii\91~11 1°11 
" 

6111"1 ru'Vl1-'.lel11l.JtUbb"1::mr1u1:: neJ'Uf111lij\9111-'.l b Yil.Jfl11l.J~ n vi11 ~.n1v,i 1lJb vl tJ-'.lbbflfln(l)eJ,:j bb\9liJ-:ii1m1l.J b 'U'U 
., " 

?i"1u::a-:it'W .n1'V'leiT~vi11 ~~"lll.Ji~nfi-:im1l.Jru.n1v,i~-8'\91b'1'W~-:itm~ei-:i'11nr111l.J 1a1'11 m~ei-:i~ bba-:i bb"1:: 
" 'U " 

ei-:iriui:: neium1lij\9111-:i .n 1v,i~1~'1::i1ei-:ir1u1:: nm.J~!lij n 1~ bb"1::'U~'U'Vl"lJB-:ir11G11 f1UJ(l)'UuiJ'U 1 'W"lJru::~ b'Vil.l 
'U ., 

n1"51bfl"a1::~b;i.:ib"tntl'Ub'Vltn.J 

n11bU~tJubvitJ'U.n1v,i~a{1-:i:fi'U'11fl6q\91f11'11f1qJ~bb\9ln\9i1.:in'Ui1m1l.JG11fi'qieiE.l1-:i~.:i1'Un11~m!t1 

bb"1::i br111::'l,1b ileiV11V11eJ'U1'U'Vl\911-:i 67 L 'Ufl111lij tJ'ilb 111 "U15f111b u~tJ'U bvi tJuaei.:i bb 'UTV11-'.lV!fln b ~eii br111::~ 

mv,im~'11n"ll\91f11'111"1UJ . ., 

f'i1a1~ty~'Uuuu r11G11f1qil,)'UuD'U b tJ'Um1a!1-:imv,i~'U~1'U~ b-01 h 1~~1 mb"1::\911 .:i 1 U\911 .:im 

bblJ11f11'11flqJ'il'<iJ::"U1tl L ~b 11611l.J11fll.Jel -'.lb ~'W.f11'V'li1l.J bb"1:: b i1Bvt1V!"' fl 1~ei E.h-'.l"IJ\91 b'<il'U bb\91 niiiei~1fl\91~ 

'11f1ru b~eJ-!l'<il1mJfl'<iJ::"lJ1\91m1l.J"1::bBtJ\91bb"1::r111l.J~fl~~1b'U'U611vtfom11bm1::~b~-:i~n r11G111"1ru ., ., 

\,l'WuiJ'U~.:ivi11 ~mv,i~1~ii"' n'l!tru::~11 u bb"1::m'<il 1lJml.J11 fla::vf ei'l.111 tJ"1::ba ti\91V11eim1l.Ji'Uiei'U"lJei-:i 

"Uell.J "1vt ~el 'U1'U'Vl~ 1,1ei-:i mi~ n 'l!t11~ei E.l1-:i r11ut:11'U 
" 

f'i1ih~ty-i111 f1111 "tlf116111-1qj11l.J b tl'W fl11 b ~l.Jfl11l.J mv,i1:: b'<iJ1::'<iJ-'.l bb"1::m1l.J~ n'Vl1-'.lel11l.Jru 

1 ~fl'U.f11'V'l~a{1-:it'U 1°11'111"1 UJ11l.J'<iJ::"1htJ b~l.J b~l.Jf111l.JG111"1UJ bb"1::11 tJ"1:: b€JtJvl"llmieil.J"1 vi11 ~m'V'lml'1ii ., ., " . ., ' 
t,, 6 ~ ~ I Q. .:::,I 1J 0 0 V I Q.J 

fl11l.Jfl fWlel-!l bL'1:: l"l1'Ual.J'U1rul.J1fl tl-:i"lJ'U 'Wel ffil1n ~::"ll1tJ b 'V'll.Jfl11l.J"1:: beltJ\91'1) el-'.l.f11'V'l bb"11 fl 16111-1 ru11l.JtJ,'.j 
" 'U ., 

611l.J11f1a::vf eJ'Uel11l.Jru fl11l.J{~n bb"1::fl11l.JV!l.J1tJ L 'Wb ~-:i~n~m'11lJa1m1fl61-'.l bn\911~'11nm11 -ur11a11-1ru " ., 
~'W'il'U'U b 'WcMmh.:ib~cn 

f1111 bfl11::'1,1b U~tl'U b vitiu1::vt11-:imv,i~a{1-:i'<iJ1flf116111"1qJ~'UuiJ'U bb"1::fl 1~11"1t1)11l.J'Vl11 ~ b 11 

r,=nmim -U1 hci-:i-Uei ~ Lb"1::iei b~tJ"ll ei-:i Lb~"1::1m 'Uf111a!1-:im'V'l b ~ -:ib ileivn ~.:iilL 11a1l.J11rn.l1t:.J"1f111 

1 bfl11::~d1 uu1::tJ n\911 m 'W f1111~tl bb"1::~~'W115n 11~ b V!l.J 1::al.J~a\911 'Un 11a!1-:i bb"1::1 bfl11::~fl1'V'l'11 n 
• • 

A16111"1q)L'U'U1'U'Vl~1-'.l67 1~eif.l1-:iii'1.b::~'Vlfi.f11'V'l f1111bfl11::'1,1fl1fl11l.J~fl\,)e),'.j"lJe)-:jr)1~11"1qJ 'V'l'U17f11 

'111"1 ru11l.Jiir11r111l.J 11 fl1fl11l.J 1.1.lJmj' 1 1.1."1::f11r111l.Jfl n1,1ei-:i LeivJ1'W a-:i fl11r11i;'\'1f1rul,)'UuU'UeJ E.J1-:iii 
Cl.I 'U 'U QJ 

ifo~11"1 ru zj,:i 1.bavi-:i 1 ~L ~'U11r11a11-1ru11l.Jii r111l.Ja1m1fl 1 'U m1~.:ir11~11"1 ru~ fl fl (,)eJ -:i bL"1:: L Vlm::al.J~ 1 fl"llvi 
Q.I Q.I V CIJ lj 

-veil.J "1m'V'l 11'1~n--.i 1 1vitJ 1.u'V'l1:: 1 mL~"ll ei-:im11 ::uA1G11 f1ru~iir111l.JvtmtJ 1.1."1::m1l.J~11"1rua-:i fl11 zj,:i 
\.I q V VqJ 

aeivir1iei-:iti'umJl.J~:01'Wm11lijtJ~ ~-:i 11 mL V1\?l~A1G11fi'ru11l.Ji'.ith::~vi fim'Vl ~ n11A11;11fi'ru (l)'WuU'Ut!'W 
~ q V V 

€l1'<il b ti eJ-:im~1 nu'<il~ tJV!m tJ'l.h:: m11#i' 1.1.n 
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1. fl1"aL~el2J lu-:iu.a::th::a1'1J.:i1'1J"a::\li';l1.:lfi1a1A'ru 1-11cl1flruf:i111if11'aLzje)lJ 1EJ-m~:: ., ., 

·th:: £11'U.:i 1'W n'Um fl fl11 vh 1 i£11m -:i t1~.:i1-11 cl1 fl t11~iim 1l.l ?fl.l\J'a ru LL~:: r1~ 1 m,~.:i n'l.Jmv,~h.iu u'Um fl('W 

fll'aL zjeJlJ 1EJ.:id6li1EJ?1i1.:i'U1'U'Vl~r1-aeJ'Ur1~11 LL~t~fls5.:imfl('U vh 1 im1~m 111 LL~:: m-a?1i1.:imv,lim1l.l 
• 

LL~'U81~.:J('U 'UeJmnfldE)'.:i"!i1EJ 1 i'at'U'U?l1l.l1'am -if 1 hr111lJalJ'W'Ufi'at'V!11.:J€l.:JrlthtneJ'U~1.:J 6'] 1 'Wm~ 1~ 
' ., 

..... 4 

\91EJ.:J"lJ'U 

2. m-aifl\113.J'lfl\liij u.a::m-a-a::ufi1a1A'n 1vlu.ijuih fll'a Lzje)lJ LEJ.:J!-11cl1flrui1lJ6l11EJ 1 i?l1lJ1'at1 
~ 1 v~ V 

<at'U LLG'lti\9l'Vll.l1\9l'V!~1-11cl1flf1 1~1 fl.fl1~ 1~mh.:i LL~'Wtl1 LL~::iith::~'Vlfim~111fl('U zj,:ici.:ii:-m 1 im-a 
• 'lJ ·~ 

1 brl'a1ti LL~:: fll'athtl.11~ ~~.rn~n rl11lJ~:: LB EJ\91 LL~ trl'ae)'U rl ~lJ lJ 1 fl('W m-ai \9l'V!lJ1\9l'V!~~ ~('U d ~.:J"l!'J EJ 
• 'lJ 

1i-a::'U'U?11l.l11m-ii'11 ~ 1r11.:i?1{1.:iLL~::e:i.:ir1thtfleJ'U"lJB.:J.fl1~ 1~~~.:i('U 

3. fl1 'aft flfl113Jfl'6!3J Lfl~el ua:: fl 113.Jn 1n13J 1-11611 fl t1J ill.I eJ 1 ~"li1 EJ ~ \91 rl11lJ Fl~lJ b rl~eJ Lb~ t rl11lJ 

fl1 mii~m~ Lri \9l('U~1 fl fl1'a 1 -ff 1-11cl1flt1J L~EJ'J vh 1 ~fl1'a~Fl11lJ bb~t fl 11?1{1.:im~iifl11l.l6B'\91L ~'Umfl('W 

m11 i1-11cl1fi't11j111"ll1 EJ 1 iw'U'U£11m-am-if 1 h'U1'U'Vl Lb~::r111lJ'V!lJ1 EJ~ Lb vf ~1.:J"lJeJ.:im~ 1~~('U ~\911B m?I 

1t.1fl11~r111lJ~\9l~m\9l'V!~B?1i1.:it11~~hJ1JJ'a.:in'Um1lJ~eJ.:im-a 

4. fl1 'ab ~11fl1111\lifl1n\lift1U'llel.:l'tJel3Jfl fl1'a 1 "Ufl1'11flt1ji1lJ m~"li1EJ b ~lJrl11lJ'V!G11fl'V!~1EJ"lJe).:J 

-UeJlJ~m m 'Wfl1'a?1{1.:in1~ vh 1 i~~~~fi~1~iir111i1?1lJ'U'aru bb~t 1fl~ LA EJ.:Jfl'U.fl1~~'UuU'Umfl('U rl11lJ 
'lJ 'lJ 

VI~ 1 fl'V!mEJd-1l1 EJ 1 i-at'U'U?l1lJ1'at1?1{1.:im~~n11cJ~t LB cJ\91 bb~til~~i'UieJ'UlJ1fl('U IJ)~e)\91~'U?f 1lJ1'at1i'U 

.fl1~'U1lJ'B'a'alJ'Vl~eJbb 'U1~\9l~i'UieJ'U 1~~('U 

5. m-atl½'utl-a.:ifl1111LLijmh 1 '1Jfl1"a½'uiu'iuv1 1-11a1flrui1lJ"U'JcJ 1~'at'U'U611l.l1'am-if11 ~'U~'U'Vl • 'II ., 

"lJe).:Jfl1~ 1~~('U 1\9lcJ fl1'a 1 i-ii'm,j ~ b ~lJ L~lJ LMcJ1fl'Url11lJalJ'W'Ufi'at'V111.:Je).:Jrl'U'atfle)'U~1.:J 6l 1 'Um~ fll'a 

L-if 11 ~'U~'U'Vl~~('Ud-d1EJ 1 i'at'U'U?l1lJ1'at1?1{ 1.:J.fl1Y,~£1€l\9lrl~e).:Jfl'U?lm'U fl1'aru'V!~€1'1.fl1~ bb 1\9l~e)lJ~ 

~eNfl1'a1~e:JU1.:Jbb~'U~1mflt'U 

6. m-aLa'i11ai1.:iA1111a11u-aru'l1e1.:i""a1ua::L~Ufl r\'1a1flf1 1i1l.l?17l.l 11111 i-u'e:il.l~~~:: LB cJ\91 Lb~:: 'II ·~ 'lJ 

bu~1t b ~1t~.:Jmfl('WLMm fl'Ue).:Jrl'U'at fle)'U~1.:J 6'] 1 'Wm~ vh 1 i-a::'U'U?f 1lJ1'at161{1.:im~~n-a1EJ~t LBcJ\91 

'1l.l\j'arumfl('W i.:iLLIJIL'Vl'W~ ~'U~11tJ~'W'1.:Je).:Jrl'U'atfle)'\_Jl,~fl67 'UeJcJ67 ~m~~flmN-if1m~B1-Ub'WcJ.:Jl-11 
0 V d 

611rlqjb\9lcJ1 

7. fl1"aL ~11tl-a::avi5.n1-wt 'IJn1"aiU.n1'Wel1"a11Wbbfl::U"a"aU1n1fl rhcl1flruj1i1?11lJ1'at11 i-ii'e:im, 
., 'lJ 

LM EJ1fl'U e)1'al.Jru 'U'a'a cJ1fl11"1 'V!~e)rl11lJ{~fl~~e).:J fl1'a~€l ~1'U.fl1~ 1~~fl11 v'h 1 i-at'U'U?f 1lJ1'at1?1{1.:im~~ 
'lJ 

1~ b 'WcJ.:J bbrltlfl ~e).:J 1 md"lJeJ.:J b de:i'V!1 bb~EJ.:J?l1lJ1'at1ci1EJ'Vle)\9le)1'alJrubb~t'U'a'a EJ1 fl 11"l~~e).:Jfl1'a 1~B cJ1.:iil 
'lJ 

'U'at~'V15.fl1~ 

8. fl1"atl½'utJ"a.:ifl111Ji;'l11J1"at11 '1Jn1"aiu.n1v,m 'IJ1fi~vliuiv'IJ 1-11a1flrui1lJ"!i1 EJ 1 ~'at'U'U . ., 

?11m-am -u1 hLLG'lt?1{1.:it11~~ LL?l\91.:JLL 'U1 ~\9l~i'UieJ'U'Vl~e:Jmiiu<a'alJ 11>1~('U 1\9lcJ m-a 1 i-ueJiiG'l~rl'aeJ'UrlfllJ 
'lJ ' 

bbfltil m 1l.lb zje:il.l 1EJ.:i nt.1mfl('W vh 1 ~?11m-at1 ?1{1.:im~~~B m1ii'VlmcJ~flsH.:ivi~e:iiJV1mEJ.ff 'Ur111iivim EJ 

1~e:icJ1.:iiltJ1::~'V16.fl1~ 
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9. n1"5L ~11R1111u~1-nh.1l 'Um"aai1.:i111-w fl1';j 1 -u 1-11~1#i'fl 1i11J-d1m ~1Jr1111J~ ~Vl8'W L 'Wfl1<;i~{1~ 
• "al ' 

m'V'l 1~tJ1 i'Vl1~b~eJmL~tm11Jb 'U'W 1 \Jl~~Vlmn'VlmtJmn:ff'W 1 'Wn7':i~m1mbG'lt~{1~.n1'V'l '011 ~~~"''V'lfi~ 

l~iim11J~{1~~';i';iflbb~t 1ll-.51n~el~L 'Wfl';iel'Ubbfl'U"l "Uel~fl1~1flq)b~tJ1 

10. n1"5tli'utl"a.:J fl1111bbi.i'Ua1 L'Un1"5"5::\J Lbf;l::a¼'1.:i 1 'Vl'Ua fl1i1fJfl 1i11J61l1tJ 1 ~~1l.J1';ifl';it\JbbG'l t 
'i 'I D~ 1 

~{ 1~ L 'Vl'W~l~e1ci1~~t bBtJ~ bb~t Lblimhmfl:ff 'W 1~tJ fl1':i 1-u-8eJ~~bu'V'l1t b:u1t,i~ bb~t'Vl~1fl'Vl~1 tJ bb 'Vl'W~,it 

l"Ub'WtJ~~~'Wjl1'W b61l'W bb'Vl'W~,Jtl"tlfl111 "~bb~~II el~1~fl11~6l fl1~1flqJi1l.Jel1,J';it~b'U'W "~bb~~Vl'U~l.J" "~ 

bb~-:JB~" Vl~eJ "~bL~~ L~eJ~'Wfl" zj~1 ~m11J~tbBtJ~"Ua~ 1 'Vl'W~~bblilfl~1~n'W fl1':il -u"zja~~~tbBtJ~i1-d1tJ 1 'I¾ ... 
':it'U'U~1l.J1':itl~{1-:Jfl1'V'l~lJfl11l.J~l.J,J~~bb~tiJiJ~"Uel~~~i'UieJ'Wl.J1fl:ff'W lil~B~,J'W~1l.J1':ifl~f1~ 

'U';i ';itJ1 fl1f'l'Vl1Bel1':il.JtU"Uel~fl1'V'l 1~eJ 81~ bbli'WtJ1 ~1'Wfl1';i 1 m 'Vl'W~~bu'V'l1t b,J1t,J~ 'Wel fl ,J1fli1 cJ~'lj1tJ 1 'Wfl1';i 

~f1~.fl1'V'l~~mn1':ir1111J~tLBtJ~"UeJ~~~~ L'11'W fl7'V'l11~Plm.Jt m'V'lt11mb~-B''W Vl1Bfl1':ieJBf7Lb'U'Ufl':i1~fl 
" 

~~el~fl1':ifl11l.J bblJ'WcJ1"1J€l~~ b 'U'W~ bf'l~ 

~G'lfl1':i1~tJi'.1~el\1lflael~fl'U~1'W1~tJ"Uel~ Huang et al. (2023) ~'V'l'U11fl1':il"tlfl1'11~qii11JL'Wfl1';i 

61f1~fl1'V'l~1tJ'Uq)q)1U';it~~j~1l.J1';i()b~l.JtJ':it~'Vl5fl1'V'lbbG'ltfl11l.Jbbli'W~1"1J€l~~~~'V'l'Bb~el81~i1,1tJi1~q) 

L\1ltJ bu'V'l1t L 'W~7'Wfl1':i~'Ufl1'V'l':i1tJ~tbBtJ\11 Lb~t r1111J~fl"UeN"UeJ~~ zj~-d1tJ 1 ~rn11 bm1t·1.Hf B~~iir1111J 

bbli'WcJ1bb~tG'ltbBc.J\111J1fl:ff'W 'Welfllil1fli1 v~~€l~fli;\eNfl'Ufl1';i~fl~1"1Jel~ Goring et al. (2023) ~bb~\11~1'1¾ 

b~'W11 rn1 L-Ufl1611~rui11J'll1 cJ b ~1Jr1111JV1~1fl'Vlmc.J bLG'ltr1111J~1J'U':iru"UB~"UeJ1JG'lvl'i "UL 'Wfl1':i~~1-:im'V'l 
., " " 

rn11 ifl1'11fi'qii11J'011 ~fl1'V'l~1~iim11JV1mfl'Vlmc.J'Vl7~ b i'.1eJVl7 bbG'lt~1m1t1~t'YleJ'W~1J1J B~~1~ 11~ Bfl 

J~v~~B\1lflaB~fl'U~7'W1~c.J"Uel-!l Liu et al. (2024) bbG'lt Seo (2024) ~'V'l'U11f11~1~UJ~fl':i€l'UflG'll.J 
., ' 

"'fl~rut~ 1fi'ru"U m m'V'lml.J 11 e1 b ~l.J rn1 b -u1'1~ bb~t ~~Vim \11Vlli my.i 1~ B ci 1~-rr~ b :u'Wm fl:ff 'W 
., " 

vci1~ 1 ';in m1Jrn11~c.Ji1EJ~'V'l'U-Ua-.51n~ bbG'lt~G'l"''V'l'B~~\1l'V'lG'l7~ L 'W'U1~muizj~m1 l~·forn1 
' ., 

.:::i. ff c:i.. ct, ..::ii. G.I d 

1 bfl'j1~Vlbb~~'V'l,J1';it\.!1 b 'V'll.Jblill.J~~'W 

1. R1111Nfl'Wf;:11fl t'Um"a~R1111A1a1Rru 1 'W'U1~mru'V'l'U11n111-u1-11'11~rui11Jm,itl11 u~rn1 "' ., " 
~ r1111J~ ~~'V'l G'l 1\11Vl~elfl G'l 1 \11 bfl~ B'W L\11 cJ bu'V'l 1t bi'ie1 fl1~ 1~qii'.lr1111JV11J 7c.J~ n1 fl1l.J'Vl ~el ii m 11JV11J 1 cJ VlG'l 1 tJ 

i1c.J 

2. m"aaruLaV"a1Vf;l::L~V~b~'W1:: fl1';i 1 "tlf11'11flUJi1l.J el1lil'V11 l '1¾bt1\1lfl1';j~UJ b~c.J';i1c.JG'l~bBc.J\11 
-lJ QI 11V 'U CV 

bu'V'l7~'U7~a ci1~~tJ':i1fl!) L 'Wm'V'llX'Wu'U'U b ~ a~,i1fl m1 b 'W'W~fl1'11~qii11JeJ1,iG'l~ b~ c.J"'fl~ru~ buv.J1~'U7~ 

U';i~ fl1';i fl1';i l 6Uf11~1fl qii11J~i1m11J'Vll.J1c.Jfl11~ bfl'W 1 ,Jm:uvh 1 ~fl1'V'lm~"U1\1lfl11l.J"U\11 b ,J'W 

3. fl1111L~a11~~ L'Un1"aL iJ1vitl'nA1a1Rru b 'W'U1-!lfl';iUJ fl1';ib ~J1VlUflfl1~11"1UJi11Je)1,J W . "' ., 

~l.J\11G'l '011 ~~G'l"''V'l'6~U1\'U'WV!Ufl 1 U'Vl1~f11'11~q)'U1~fl1l.J1fl bfl'W 1 tJ 
' 

4. "Uel1il1flfli1'l.!fl111l'Vlf;:11n'Vlf;:11V'Vl1.:J1WJ'Ufi"5"511 fl1':i b 6Url1'11~qJi11Jel1 ,JlJ"LJB '<ij1fl\11 b 'W fl1':i 

';ie) ~ ,r'U fl11l.JV!~ 1 fl'Vlm c.J'Vl 1~ 1 (P),J 'W fi';i';il.J L\11 cJ bu'V'l1~ 1 'Wm ru~ fl1'V'l ~'W u'U'UlJ a~ ritJ ';i~ fl el'U'Vl 1~1 (P),J 'Wfi';i ';il.J~ 

buv.l1~b,J1~,J~ 



s. -ue1,hn,ii11J'11'1J1'1Jfi11;hicy fl7';j~fl'l!f1m euiTw1'Wfl1ri1~qi~i1n~ zj-'l€lTil 1l.lL~m1vrn 1 'W 

fl 7':i€lfiU7 tJi17"v'l~ii fl171J~\Ji €l'W'1-'l 1~ tJ bu"v'J 1:; 111"v'l~ih1 tJ i;'j:; b~ tJ~l.J 1 fl'Vl1€lii €1-'l fitl ';j:; fl €l'U'Vl1;'l 1 fl 'Vli;'l 1 tJ 
'I.I 
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fl7';jb ~1J'<i17'W1'Wfl1ri7~qj€l7'1'111tJ'll1'U'll1 -'lfl171J bbl.!'Wcl7 bb~fl€l1'1b ~l.Jm 11Ji'Uiel'W 1 'Wfl7';it]';i:;1J'Ji;'l(:.Ji;'l bb~:; 
"' ., 

fl7';i1bfl';i7:;'VI 

6. t11111hiLL'U'lJel'IJL'IJm-sai1.:i11Tw bblJ11fl7':i1-fffl1ri1~qii11J'1:;1 it:-Ji;'l~"v'l5~~fl17 bb~cJ-'lfl-'lii 

fl171J 1l.lLb 'W'W€l'W 1 um:;'lJ1'W fl7':i'1'hun"v'l m"v'l~'1f 1-'l(um'1iifl111J bb~fl ~7-'lfl'WbblJ'1:; 1 off"1J~fl1~1~ru ' ., 
b~ t11nt.1 zj-'lm'1 bn~'11flm11J 1l.lbb tlu€lu~il€l ~1 ue1~fl€l~fi1Jm·rn{1-'l111"v'JV1~€lm';i&im11J r11ri1~qi~ 

bb~fl~7-'lfl'W 1 'WLb~i;'l:;flf-'l 

7. n1-sn1~,ifi1d1iru L 'lJU~l;l::mi11fi1~li11f1,i fl7';jPifl'137i1€l7'1ii6V€l'<il7fl(911 'W fl7';jf)7~ (9lfl7ri7~f1 I~ ., . ·~ 
i76l!€l'W'Vl1€l 1l-l'<i17 b U'W 1 'Wbb~~:; fl~1Jfl7 fl7';if17~~fl7~7~ qj~'U€l mn'W 1U€l1'1'V171 ibn(9lfl171Ji7i€l'W"IJ€l-'l 

6V€l:1.Ji;l 1 'W"llru~~fl7';jf)7~~1J7flLn'W 1 tl€l1'1Vh 1 i~qJb~tl6V€l:i.J~617~qj fl7';i'V17~(9li;1lJ~i;'l~b V11J1:;'11J 1 'Wfl7';i 

fl7~~fl7ri7~qjbU'Wfl171J'V17Vl7tl~ri7~qj 

a. -u e1,11 n,ii1'1Jf11111fl-se1ufll;l1J'tlv.:ifi1fl-w\1 fl7';j Pi fl 131i1 m '1ii-li€l '<ill n ~ 1 'Wbb~"1Jmm11J • 
'Vl~7fl'Vli;'l 7tJ bb~:; f'l171Jfl';i€l'Ufli;'llJ"IJ€l-'lfl7?1"v'l'Vlm "U 1(9ltJ bu"v'J7:; 1 'Wfl7';i€l5'U7 tl~fl'l!fru:; bu"v'l7~'Vl7-'lfl7W17"v'l 

' 
b"li'W ~fl'l!fru:;tu~1 ~1€l87-'lb'l1'W 1'Wfl7':i€l5'U7t1tu~1~'VltJ1'U €l7'1lJfl711-fffl1b~t1~1l.l~fl7 b"li'W rough 

coarse gritty rugged zj~1'Wfl171JbU'W'1~-'lbb~1 lJfl7?1"v'l'Vlm-B'€lfi'U7tJ~fl'l!fru:;tu~11J7flfl17i1lJ7fl b"li'W 

bumpy pitted corrugated uneven wrinkled scaly 'Vl~€l grainy 

9. fl1111 L~i;le)'1flilel.:I-S::V111.:ifi1a1irubbl;l::'U~'U'Vlll1'W fl7';il~tl"v'l'U171 'W'U7-'lfl';iill fl7617~ru~ ., ., 

6"-'l bf'l';i7:;~('W€l7'11l-1'1€J(9lfl~€l-'l f1'U'U~'U'Vl'Vl1€l'1tl7'Wfl7';itU~tl':i7fln 1 'Wm"v'l 'Uqj'Vl7i1€l1'1 bn~'11flfl7';i~ 

';j:;uu 1l-l'11m1t1&im11Jm11J6"1J~'Wfi':i:;V111-'l€l-'lfltl':i:; fl€lu~1-'l 11 um"v'l 1~€187-'l~ fll'l€l-'l 'Vl~€l 1l.l'11mw 

b~€l1l 1m€l~fltJ';j:; fl€l'U b V1~1Junu'U~'U'Vl'V11~6"-'lfl1J'Vl~€l-r~u6';i';j1J~ b~ tJ16V€l-'l zj-'3€17'1~~(:.Ji;'l 1 ir11~1~qim~ 

1l-1'171J7':ifl~€l~-'lfl171J'VllJ7tJ'Vl~€l b i1€l'Vl7~ bb 'V1'1 ~-'l"IJ€l-'li17"v'l 1~€l 87-'lfl';i'Ut11'W 

1 o. -ue1 ,1111,i °l '1Jm-s-se1 .:ii'u111-w~ii f11111iu&ffo1Ja.:i m';i ~ fl'l!f 1"v'lu11 ';j~uum'1iltJ';j:; ~'Vl in 1"v'l .. 
~(9li;'l-'l b~ €ll'l€l-'l1 bfl';i7:;~J17"v'l~lJf'l171Ji'U6l!€l'W'1-'l b "ii'W i17"v'l~ii e)-:lflU';j:; fl eJ'U'<i11'l..!1'W:!.J1fl il7"v'l~ii fl7';j 

'I.I 

i€l'W'Vl'U fl'W"IJ€l-:ll~fl'Vli;'l7tli'W 'Vl~€l.fl7"v'l~iifl7';j1 offb 'Vlfl'Wfl'Vl7-:l~m.J~~-B'uie:iu 1 umrub'Vl~7U ';i~UU€l1'11l-l 
' 

'171l1W':i~'U'Vl~m,-:ibfl':i1~~fl1'17~ ru~fl':i€l'Ufl1;'l1J'Vlfl bb~1J1J~1~ru"1J€l-'lil 7"v'l 1~ ~-:i t:-Ji;'l 1 im1€lfiU7tJ'Vl~€l fl7':i 
'I IV q 'I 'I V 

fl'Wfi'W.fl 7"v'lvl 1tlfl7617~ ru €l7'11l-l '11J'U ':i tU'Vl~€lfl ~7 (91 b fl ~€l'W ., 'I.I 

11. m-s"l i<u'e1111;1111-w~111'11nu ,ui.:i<u' e1111;1~li11n,i zj-'l €l7'1~-'lt:-J1;'l~€l fl7':it'1f1(9lfl7'17~ru~m:u 1l.l .. .. ., 
fl';i€l'Ufl~1Jfl'U.fl7"v'l~lJ ~fl'l!fUJ~ bu"v'l7~'Vl~€l bb~ fl ~7-'l:U1 fl"IJ~"U €)1Ji;'lm ~fl 11lb~i;'l 

' ' 'I.I 

12. <u'mhn,i'tle).:I UJb'1l;l'Ururu1tJ-s::~'\i,m'ti bblJ111lJb(911;'lm -bi, 'Wfl7';ii;1f7(9lfl7ri7~ru:u:;ii 
QIQI d.t Q.I 

'l.]';j:; ~'Vl5.fl7"v'lt'1-'l bb~cJ-'lfl-'llJ6il€l'<il1 n ~1917'Wfl171J'171J7':itl 1 'Wfll';i b~ tJ'U{b -5-'l'U~'U'Vl"IJ€l-:im"v'l b(91 tlbu"v'l7 :;€) 87-:i ~-:i 
'I.I 'I.I 

~7'Vl'!Um"v'l~lJfl17lJ'Vl1J7tl 1 m:S-:i6"qi~ fl'l!ftU 'Vl1€llJ'U~'U'Vl bb~-'3~~€1-'l 1"Ufl171Jb"U71 :ub -5-:i~fl ';j~'lJUel1:U 1l.l 

'17:i.J 11m~u fl1~1~ ru~t'1~vf e:im 't1€l'Vl7"1J€l-:im"v'l 1~€l 87-:ifl fl~ e:i-:i 
' ., 'U 
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13. "tle1'11f1(;11 '1Jn1'~th:: uhJe-J~fl1i;hAqJ rnfj bl-111:::\111 UJfl1W"lJ€l.:J \-116111°1 qi EJ.:J 1-1.:J €11 ~ tl bl-I IJ11 n 

b:a-:i~-:mi"ll b "l!'U m1l.l1-1~1t11-1~.:J"ll€l-:imw zj,:im,:i 1:w?1:::vi€l'Ul°l'J1l.1Cln~fo-:i"ll€l.:Jfl1611r1rn119lmh-:i?1l.l'U1ru nT;i 
'U -~ 'U 

'th::: dJ'Uv1 bbl.l'UV1€J 1,J (91€J.:J€l 1~ tl nTl'Vl~?I €l'Unu0 i,:i 1-:i b vlBi b1-111:::~ffnl.l ?1€1 ~1-1'1 €1.:J"ll t1-:ir\' 1 &11r1 tl! nu 1-111l.l 

b"U1b,)6ll€J-:il.l'U~~ 
' 

fl11~,J11ru1"U€l~1fl~b~l.lb~l.lb'V!ci1d~ib~'U5-:i1-111l.1~1b'U'UL'Ufl1)'W~'U1)t'U'U~n1-111l.1?11l.111Cl 

b'Ufl111bl°l)1t\1'U1'U'VlbbG'ltl°l'J1l.li'Ui€l'U"lJ€l-:ifl1W1\91€l~1-:i~nt-:imn('U mnJ-:ier-:i9i'€l-:ir11i!-:i5-:im1'W~'U1 

BG'\ n t11vil.l~?11l.l11 Cl~~ m 1 nu1-111l.lV1m n'V!G'l1tl bbG'l::: m1lli'Ui€l'W"ll €l-:i"Ut1l.l"mw 119l€J ~1-:iihJ 1::: ~'Vl5 mw 
'U 

b~€l tJnW ~'Ul-111l.l bbl.l'LlcJ1 bb"tl-111l.ll°l1€l'Ul°l6ll.l L 'Ufl1161.:J bl-111:::\1\-11&111°1 ru~1V!'r'Ufl1W~ij~n~ru::: 
S V 

"' ., 
V!G'l1n'V!'11tlbbG'l:::61l'\.J61!€l'U 

~1€l~1-:it-JG'l~W5m\91,J1nfl16111°1qJ~1l-l bbl.l'UcJ11~tl btlW1t L 'UU1t b~'Llv1 b~tl'J"U€l-:ifl'U~n~ru:::'Vl1-:i 

t.l1t6ll1mfll1?1\,1i b"ll'U b:g'€l"lJ1~ bW131 bb":::mt1 L'Umrud.n1W!,1'Utl'U'Ub'U'Llfl1W~V1ru-:i?1-:immi'1'1'-:imutl11i 
'I \I Ill \J 'I 

?11J"lJ bb!Jlr11611\°1f1 ,m ml.lL\911t'U"l!'J-:imt1"llm~wn-:i bbG'lt 1l.lL\911t'U?l1tl'W'U5"lJ€l-:i?li!"lJ ?1-:ie-m 1 i.n1w~?1~1-:i('U 
'I 0~ Cl 'I \I 0~ 'I Cl lj 

,:i1nJ-:ir11&11r1ry9i''Llu'U'U LLG'ltr11611r1ry~1l.l 1l.i\911-:i fl'U'U1'\J'Vl"ll€l-:imw€l~ 1-:i bb vi,11-:i i;i'-:ibb?l~-:i L 'Ufl1W~ 29 

A1a1Aqi-i-n1 woman, dog, bathing, misty, atmospheric, setting, bond, humans, animals, 

serene, moment, obscured face, content, companionship, pet care, outdoor, nature, 

tranquility, peaceful, pet owner, animal lover, dog bath, caring, nurturing, love, brown, 

beige, white, black, nickel, bone, beaver, ghost white, dark charcoal, umber, 

complementary, old-fashioned, organic, sophisticated, comfort, natural, honesty, sunrise, 

sunset, dark, shadowy, dim, smooth, silky, glossy, moderate contrast, balanced, neutral, 

balance, symmetry, harmony, soft light, illustration 

i;i'-:it!'Ufl11 b~€ln L "tlfl16111°1qj~ b V!l.11t?ll.l bbG'lt mih1-111t\1i:.JG'l~W5m\91€l ~1-:i"::: bBtl~~-:i b 'U'U~-:i6111°1qj 

v1f1111\9l~'Ufl11~,J1';it1.!1 b ~ll b~l.lb ~eitJ-rrn.h-:i l°l'J1l.l bb:W'LlcJ1bbG'l::: l°l'"J1l.l'Ll1 b zj€l~€l"llel.:Jfl1W~?l~1-:i~'U,J1 n 
' 

tlryry1tJ1:::~~j 



78 

(n) ( rt) 

fl1'Vi~ 29 f11'H1{1-!lfl1'Vi A03 na\.Pi11flfl1i;1119t1) (n) i11'Vi\Jl'Uil'IJ'U ('ll) fl1'Vi~'1{1.:i'11flfl1i;1119t1)\Jl'Uil'IJ'U 

( rt) fl1'Vi~'1f 1-!1'11flfl1i;1119t1)i'JlJ 

., 
fl1".ib'mV'UL\1V'U'l.h::aV1fi.f11"r."cl::V111..:i~f6nTltl"cl::1J1~~~.n1"r.bb'U'U~..:lb~3J (Image Processing) bb~:: 

b'Vlfl L'U 1~ailtyty1tl"cl::~'lijb~..:iai1..:ia"cl"clf>l ( Generative Al) L'Ufl1"cli..:ibfl"cl1::\1fl1th~ty 

m1~n~1'11l-!1 L u'Um1tl1::t.1n{;l1-u'm1tl1 ::m"1e.J"1fl1'Vi LL 'Uui.:iL~lJ 1 'Wm1G1-!lLrt11::~f11l;1119 fl 1 1~vi1 
1 1 -~ 

~~tl1::'1.:Jflb ~ei1::~eJ-!lrltl1::neJ'Ui;11'9'1J'llel.:JJl1'Vib ~ml1m 1 "UL tl'Ufl1i;1119t1)i'JlJ el~1-!l 11nmlJ m1 

1 Lr111::~ L mt.1'U L Yi t.1'U1::vd1-:i15m 1tl1::m "1e.J "1111'Vi LL 'U'Ui-!l L~lJLL"1:: L Vlrt 1 'W 1"1~'ll t1Jt1J1tl1::~~jL -U-!l 

&1{1-:i'111fl i1~-:i-ii'ei~Lb"1::-ii'mhn~ ~-:!bb'1~-!11'U{;l111-!l~ 22 

m1~ n~1 b tl1 tl'U b Yi t.1'U'1Le.it.11 iL ~'U~-!l r111lJ~1b tl'U 1'Um1~~'U115n11~e.J'1lJe.J'11'U '1~ Lb ~-!l'llel-:!~-!1'1el-!l 
' 

L Vlrt'Wrt L ~el t.1 m::~'Utl1::~Vlfifl1'Vi 1 'Um16"-!l Lrt11::~r\'1l;1119 t1Ji;11vt-r'Um1tl1::mm.J"1fl1'Vi 1 'WeJ'U1rt{;l 

f111\j1UJ1 m1~~ Lb ~-!l'Uel-:!~-:!'1el-!115el1'1ti11 tl~Lb 'U'JVl1-!l~i1tl1::~Vl6fl1'Vi~-!16fi'U 1~t.1el1'1~'111 ru1 ., 
0 A V ,=ii 

~1b'U'Uf111~-!l'U 

1. tJ1::t.1 n {;11-UL Vlrt'Wrt n11tJ1::lJ'J"1 e.1"1fl1'Vi Lb 'U'Ui-:i b~lJ 1 'Um11::rnt n~ru::Vl1-!l n1tlfl1'Viiff 'U\i'1'U 
, 1 ~ 

2. 1 "UL Vlrt 1 'U 1"1~Dt1Jt1)1tl1::~~j1L~-:!'1{1-:i&111rt1 'Uf111~rt'J1lJ bb"1::'1-!J brt11::~fl1i;1119 '1Jb ~-!lr111lJV!lJ1tl .. .., ., 
Vl61l'U6'/lel'U 



i,l1'n:i~ 22 rn·n ,J~mJ L vi tJ'U"UeJ~"Uel-.51ni,i1~vt11-:i1irn1,J1~l.J1ai:.JammL uu~-:i L~h.1 Lrn~ L 'Y1r11'u faEJ 

'U qJqJ 1,J1 ~ ~~ib "U-:J ?111-:J?f 11 Fl 
II '°' "tJe),i/ 

II o ., 

"tlv~1n,i 

iir111l.J LLl.l'U~1?1-:i 1 'Uf1111~'U~ fl~ru~ " , 
'Y11-:J f11tJfl1i"l~ b tl'U1\Jfi'j'jl.J 

" 

1i'Ylfi"ltJ1fl'jfl1'j\J'j~l.J1'1i:.J'1el~1-:Ji'.i 

,J1~~'Ylfi.f11i"l 

iim1l.l 1 i.J~-:i 1?t1 'Wm~u1'Um1vi'1-:i1'U 

1.leil,)e:Jfl111,11T'1?1B'ULLa~,Jfu1.Ll,)-:J 
"' .,..,, 
el a fl el 1fil.J 

"' "' ' ?I 1l.J 11()1,1 Fl11l.J bb'1~ ?1-:J 1.Fl11 ~Vlrl 11l.J'Vll.J 1 tJ 

~.a'uiel'W1~ 

., ' 
VI '11 fl Vl'11 m1,a ~ ?I 11-:J ?I 11 Fl 

"llel'11fl\,\L'\.Jfl1'j~Fl11l.Jb~-:Jm1l.JVll.J1tJ~ 1,ni,iiJ11fl!Jfl11tW "black box" zj-:JtJ1fll,)e) 

.a'uiB'Uvt~ei L 'U'U'U1l.J511l.J m1eifiu1tJm~u1'Um1vi'i,i~'I.J h 

'11 b 'U'U 11lel-:J fl 1Vl'U i,i fl~ 1,1,~ ~ e) '1 fl el ~fil.J~ 

-ii'i,i1.:u'UnB'Um1iJ1~l.J1ai:.Ja 

.c:!i1 , 4 Q v " ,,Jg 1::11 d , ..::::.. ..:::. di! 

61!1\,l Fl11l.JtJ\,\Vl~'ULl.Jel bi:.J"llqJ fl'U6llellJ~'Yll.J l.Jrl11l.J b?ltJ-:Jl,lel fl11 bfl\,lelFl\,l'Vl'jel 

r111l.J1.1. i.J1,J11'U?1-:ivt~m,J 1,1, uu~1l.i iele:i i,ii"lmi,ifill.ir11i,if\i,i B'UL ~el-:im:u1fl 
" " 

fl'ULFltJ ~fl~UJ~61Jel-:Jiell.J'1rJrnJ'U 

Ill 
5.3 'tlelbfl'Uelbl.'lJ: 

fl111'<iltJl,b~~~w.J'U11~'U'Ufl11G'l11-:J.f11i"llil1flfl1'11~qJEJ-:JF1-:Ji'.i"llel'<il1fl\,\Vl'17tJ'lJ'Wfl1'a~~eJ-:ifl1'afl1'a 

1.1.nl "1J 1,1,a ~ ,Jf ui.J-a-:i 1 ~~~-:i:ff 'U m 111.r111~~f\'1611~ ru~ 1,1,l.i 'WEJ 11.1.6'1 ~ rn-a?t 11-:i rni"l~ii r1 rumi"l ~-:i 1, 'U'W ~-:i 
q V q '-I 
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611~ru~:u~V111 ~b'YlFl t 'W 1aEJi1iif111l.Jb'U'U 1 i.J1~1,1,a~ii,J-a~~'Ylfi.f11i"ll.J1fl:ff 'W L 'W'Ulillil'U'U ';j~'LJ'Uffi 'd-:J1'Uel1:Un ., , 
iel ~\,li"l6'l1\,l L 'Uf111~Fl11l.Jri1rl1~qJ 1,b~ ~fl1';i?f 11-:J .f11Vlfill-l?fel\,\Fl~el-:J f1'Ul-11a1~qJ~ f11Vl'U\,l \j),:jt!'U f11';i 

'W"il11ru1LL'U1V11-:ivh-:i1 1,~m1,111, "1J-Uel'<il1ni,i 1,1,a~,J1'uiJ1-:iiJ1~~'YlfimVl"1Jel-:J1~'U'U"il~-tl1tJ 1 ~L 'YlFl t 'W L6'1EJi1iJ 

f111l.Jbbl.l'UtJ1bb'1~i"j1._j';j~~'Ylfii11Vll.J1flt'U L 'Uf11'a L i-:i1'U L 'Wel'U1Fl~ b ~mLfll "1J-Uml1fl\,ll,l,'1~,Jfu,J1-:i 
' 

,J';i:,'~'Vlfi.f11Vl61Je),:jfl1'jL i1-11~1~qJ~ll.J L 'Uel'U11°1~ Fl11'W"il1';iUJ1b1,'U1'Vl1-:J\j),:j~e) 1 ,J,d 
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u olC\ ~.q du II -f .,,li1 q., .cl ~ -J d 

1. -w~u1-a::uumn bfl"n ::-vru-aUVIVl'lf\JflfeJ'Ll'tl'LI i~'U'Uu '<il~'U 'LI e:JTill.Jl°l11l.l i:J(;l~ l;l1 (;) b 'Ufl11 (;l!-111l.l 
OOQ.I d Q ffc. ~q V' ~ ct. ffc.. ~ 

1-11?111-ltlJ L 'Ue).:J'<i:)1 n fl1";i"U1(;lfl1";i1 LI-I 11:::Vl'Ui'U'Vl'Vl L ~cJ.:J~e) fl1";j~w.J'U11:::'U'U'Vl?l1l.J11m L!-111:::Vl'Ui'U'Vl'Vl 

i'Uie:J'U 1~ L "lf'U fl11 L ml.l L\;li;lfl1'l!t1~ill-l11l.J?l1l.JTH1 L 'Ufl1W111-111l.JL 'll1 L'<il'U1'U'Vl"Ue:J.:Jfl1J1Flt1) L 'U'U1::: 1cJl-l 

'<il~"lf1cJi;l\;l'lle) ~\;l~i;l 1(;) 1 'I.Jfl1";j~l°l'J1l.Jfl1";j 1 "tib 'Vll-l'Wl-lfl11L~cJ'U{ L -B.:i~n b -tl'U 1l.JL\;li;lm "UL 'Vll-11 'U 1i;lV'Vli1'Uiv-Je:i1 
" 

bl.Je:Ji (Transformer-based models) '<iJ:::6lf1cJL~1:::'U'U?l1l.J1W~m1l.lr11~1Fit111~LLl.l'Utl1~.:i('U 

2. b'ri:um-a1iiLVlfl0tm1'ab~V'Lljb;i~iin (Deep Learning) fl11LiL'Vll-l'Wl-lfl11L~cJ'UjL-B.:i~n'<il:::6lf1cJ 

1 ~1:::'U'U?l1l.J11t1fn'l!t111cJl;l~bBcJ(;)Lu~1:::"Ue:i.:im~ 1~~~.:i('UL 'Vll-l'Wl-lb "lf'U 1-le:J'U 11l;li'U (Convolutional 
" 

Neural Networks: CN Ns) ?l1l.J11t11 m 'Ufl111L1-111~~fl1~ bbl;l:::~.:ii;rn'l!tru:::~1Fit11"Ue:J.:Jm~e:ie:inm 1~ fl11 

1iL1-1~e:i"lhmJl)i:ln~L"U.:Jfl1b'W(;l (Generative Adversarial Networks: GANs) ?l1l.J11t1"1i1cJ'Uf'U'U1.:J 
' ., 

.cil lJ d 0 O V 

l°lru.n1~"Ue:i.:im~V1?111.:i"U'U'<il1n1-11?111-1t11 

3. iw.iu1e>an v'ifl:um-a 1 "HJ,,.,,r nfi11;1119ru~iifl11:ua:u~a LL a ::a fl'VIV'Ll:U1 n11u m11 ~J 1wJ nr\'1 ., . . 
~1Fi tlJe:l ~1.:i ?tl.lvJl;l Lbl;l::: ~(;)V!~'U'<il:::-tl1 cJ 1 ~m1?1{1.:i.n 1~'<il 1 nr11~1Fi ryilm1l.l LLiJ'Utl1mn('U tJi;jfle:J~fil.Jl-111 

~'<il11ru1r111l.JJ1Fit11"Ue:i.:ir11 LL~l;l:::1'11(;11l.J'U1'U'Vl Lbl;l:::m1l.JG1l.J'W'U1h:::vd1.:ir\'1 m11 "tlb 'Vlfl'WflL -tl'U nl;l 1n 

r111l.J?l'UL'<il (Attention Mechanism) '<iJ:::6lf1cJ 1 ~fl11L ~tl1wwnr11~1Flt1)1Jr111l.J LLiJ'Utl1~.:i('U 

4. L'ri:uA11:u'Vla1n'V!a1vt1e>~"tl~"U'e1:uaviliitun1-a?lneJu-a::uu 61l(;l"Um.m~ilr111l.lV1mnV1l;l1cJ'V11.:J 
• " ff 'IJ 

1w.J'Ui511l.J'<iJ:::"1i1cJ L ~";i~'U'U?l1l.J1ifl~l-111l.J 1'11~1F1 qJLLi;l :::?t{1.:J.f11~ 1m 'U'U1'U'Vl~'Vli;l1 n'Vli;l1c.J fl1111l.J"U e)~i;l 

'<il1flLL'Vl~.:J~l.J1'Vli;l1cJbL'Vl~.:J L -tl'U .f11~~1cJ'<il1fl't.Ji:::b'Vlf'1~1.:J ~ 'V!~e).fn~~iji;rn'l!tru:::m~1:::~bb(;lfl~1.:Jfl'U '<ii:: 

"1i1c.J L ~1:::'U'U1Jr111l.Jbbl.l'Utl1 bLi;l::: ~\;\Vl~'U:I.J1 n('U 

5. il'AJ'IJ11fin1'a~a~'VIV'UL'Un1'afl1'Vl'IJ~~1'1J1'UA1a1Aru 1:::'U'Ul°l11?l1:1.J11t1'Uf'ULU~cJ'U~1'U1'Url1 . ., 

~1Fi qJ(;l1:1.Jr111:1.Ji'Uie:imm.:i.n 1~ 1~ m11 °tit1i;lfle:J~fi:1.J~?t1m1t1tJf'U L tJ~ cJ'U:51'U1'Ur11~1 FJfl!(;l1l.Jr111:1.J 

~e:J.:Jfl11"Ue:J.:J.f11~ b"ll'U .ff'U(;le:J'U15fl11b~e:Jflf11~1Flfl!LL'U'U~l;ll(;l (Dynamic Keyword Selection 

Algorithms) '<iJ:::-tl1cJ 1 ~fl11?1{1.:im~i1r111l.l?tl.l\j1t\J~.:J('U 

6. An'li1LLa::il'Al'IJ1 b Vlfl0flm-aa~f111:u 13.ibb 'U'Llv'IJL un1-aai1~.n1-w r111l.l 1ii LL il'Ue:i'U 1 'Ufl11?111.:i 

m~t'!1l.J11t1'Vl 11 ~i:Jl;li;rvuflii?te:i(;lriie:i.:i n'Ur111:1.J~e:i.:i m1 m11 -ihri~e:i~ 1mJ~i:ln~L -8.:in 1 b 'W(;l~ij 

tJ1:::i!1V16.f11~~.:i L"lf'U G'f1(;l~bbfl'U (StyleGAN) 'V!~e) -OrnLfl'U (BigGAN) '<iJ:::6lf1c.Ji;l\;ll-111l.J1iiLl.il'Ue:J'Ubbi;l::: 

tJf'UtJ1.:ir1rum~"Umm~~G'!{1.:i('U fl11b~l.J.ff'U(;le:J'Ufl11(;111'<ilt'le:J'U (Verification) bbl;l:::tJf'UtJ1.:im~ . ' ' 
(Image Refinement) 'Vli;r.:Jfl11G'f 11.:J'<il:::"1i1 c.Jl;l(;l"Ue:J~(;l~l;ll\;l Lbl;l:::f111l.J 1ii bL°L.J'Ue:J'U 

. ., 
7. WWJ'IJ1ela nv'i6lln1'an1~flf>l1i;l119ru'Viiu'liv'Ll~'IJ fl1";j 1 ib 'Vlrl'Wrl n 111 bf111:::~m 1l.J'Vll.J 1 cJ bLi;l::: ., 

'U1'U'Vl"Ue).:Jf11 b ~e) fl1~vlr11~J1iei'U'V!~e) 1ii~1 b tlml :::6ll1m ~l.JtJ1:::f~'Vlfi.f11~ 1 'Ufl1";i?l11.:J.f11'\l'i b 'Vlrl'Wrl b -tl'U 

fl111bf111:::~m1l.lr1i1cJr1~.:ib"U.:Jfl11l.J'Vll.J1cJ (Semantic Similarity Analysis) 'Vl1e:Jfl11el.:ir\'1(;11l.J'U1'U'Vl 

(Contextual Word Embeddings) b"ll'U b1i~~b1f1 (Word2Vec) 1nm~ (GloVe)) ?t1mw-tl1cJ1'Ufl11 

n1~~fl1~1fi'ry~J1ie:i'U fl11'Ww.J'U1.ff'U(;leJ'U15 (Algorithm) ~t'!1l.J11fl1Lm1:::~m1~tJfDtJ1.:i11cJm1r11 

~1Flqj 1m~c.JeJ(;l L 'UWJ'<il:::"1i1cJ i;lv!b li;llbb'1:::r111l.JiDsif mJ 1 '1.Jfl1";j~(jlfl1";jrl1J1Fi fl! 



8. vhm-:ivtfl~ v.:iL 'Vi3J L~h.1 lfl m tfivu L vi vu~~ ifil5'iil1nm':i t ihh'IJ1'1Jt11d1 t\'ru LL~ ::1~m':in1 i fl .., 
ti1d1t\' 'Y~ LLPln~1 {lfl'IJ fl1"jV] ~ fl eN b 'll~m.J b vi EJ'Ue.J fj~~5'iil1 fl f11"j 1-if 1il1'W 1'W r11'11 ff qi~ bbPlfl \911-'lfl'W'iil t"ll1 cJ 

'V!1LL 'W1V11-:I~ b Vll.J 1t6'1l.J~ ~~ 1 'Wfl116'1{1-:it11~ fl111 "U1fif11'afl1~~r11611flqJ~LbPlfl\911-:lfl'WLbflt1 bfl'a7t'lii 

e.Jfl~~ 5'iil t"ll1cJ 1 'ITTli1"nell.J fliill1 fl11l.J mJ 'W cJ 1 bbflt'U'at ~Vlfifl7'V'l6'1 '16'1 ~ 
'IJ 'IJ ' 

II O Q,/ ' CV V o V ,,ed ~ 
9. 'tlV1 Vi1'1J'tlel3J~ fl1f1Vi'VI ~ WJ'W1~1'W"lleJl.Jfl fl1f'l~V1Vlfl 'atl'U fl fll.J bbfl t'V!Gil fl'V!fl 1 EJl.J1 fl"ll'W 

d,I 1J dJI 'U " 

1~cJ bu~1t 1 'Wli11'W~ b~EJ1"UeJ-'lfl'U"'m.~J{lJtV11-'lfl1EJfl1~"1JeJ-'l1Pltl'Vl1eJG'li11~ bb ,~aeJl.J f11'a'a1l.Jf11;(~'Vl'iil 1 fl 
' 

bb Vlci-'l"Utlljfl\911-:11 b "11'W ;r~'Vlbu'V'l1tV11-:lli11'W1VlEJ1f'11'1Pl1 LVlfl 1 'W fo~ ~fl'Ut bbflt1WJ'Wfi"j"jl.J 'iilt"/1181 VI 
1t'U'UG11m1m -u1 h bbG'-lt 1 ir11'11fi'qi 1~~~-'l('W 
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1 o. t 'tiL vtfl'UflnT':i1Lfl':i1::,-,fl113.1V13J1VL ;}.:iifo 'U7b VlflUfl fl11'U1tl.J1'"1e.Jflf11'1!t7fi11l.J"ll7~ (Natural 

Language Processing: NLP) bbfltfl111bfl11t'liir111l.J'V!l.J1EJL'U-:l~fl (Semantic Analysis) m1-ff b~e:i1vi' 

'at'U'UG'l1l.J1"jtlb "U1 h bbflt 1 -vr11;(~vivtl1r111l.J'V!l.J1EJ 1fla b~EJ-'lfl'W 11i1i'e:itl1-:i b Vll.J1t G'll.J b VlflU!ilb "ll'W b tl1Pl ( BERT) 

beJfl1l.J (ELMo) vi1e:i1l.Jb~flm"UbVlflfo1fl~Vl'a1'W~'v'le:i{Ll.JeJ{ (Transformer-based models) 'iilt"U1EJ1vf 

1t'U'U6'17l.J1WL "U7 h'U~'UVl (context) bLfltfl17l.JV!l.J1EJ (demantics) "1J€l-:lr1711i1i'~~-:i('W 

11. ~a1'1Jfl113Jf'lflb,t;'IJ'tle).:!mm'IJn1':ith::ui'IJt11d1t\'ru fl1'a'U1rl17l.Jfi~b~'W'iil7flm-if-:11'W (user 
V CV 'IJ 

feedback) lJ11 "Ub tl'W~1'WVI~ -:l"lleJ-:lfl1t'U1'Wfl1'a'U'atbiJ'W'U'at~Vlfifl1~"1JeJ-'lr11'11flqJ~'1f1~'iil1flfl1~ b ~tl 1 vf 
bb 'W b 'iil11r11611fl n 1iit 1t'U'U?1{1-"J('W?I eJ ~fl~ eJ-'l fl 'U fl11'fo { bbfl t fl1'a ~fl11l.J"ll eJ-'ll.J'W'l!ttl 1fi fl 11~ 6'11l.J1'atl 

o:,: 'IJ ' 

'U1l.J11 m~li1bbfl fl11'1111'iilfl11l.J'Vi-'l~eJh (user satisfaction survey) m11vi'r1tLb'W'Wrl11l.JQflt,1e)-'J"1Je)-'J 

r11rl1fi'qi (keyword accuracy rating) vi1e:im11-v'~~"UeJl;jfl~W-Ufl7Vl'W~ (human-annotated 

datasets) b ~eJ b 'll~cJ'U b vi EJ'Url17l.J m.l'WfJ7"lleJ-:lr176'17flqJiit1t'U'UG'lfl~ 11i1i' fl'U fl1'a~fl17l.J"lleJ-:ll.J~'l!ttl 

LL 'IJ1vt1.:im-:itl1 l tfl -utJ-:i:: lv'tf'l.li.u.n1flvP1a1V1m-:i3J • 
'11'W1 ~ EJi1'11l.J1'atl'U11 't.l~eJ EJ€)~ bbflt'U "jtcJ fl\11L "Ufl'U bb ~fll1l'v'l Bil.Jvl b~ cJ'J"Utl-:1 fl'U'at'U'U~ ~fl1"jfl1~ 

' 
~1EJUqJqJ7'U'at~'l!tj1 (Al image management system) zj,:il1'UVl'U1V1'11flqJ1 'W'V!fl7EJ~l11'17Vlfl11l.Jvl 

(,)e),:jfl1"j"jt'U'U?lfl~r116'17flru bLflt1 bfl'a7t'liim~~ bb:l.J'WcJ1 e) Pl?l1Vlfl1"jl.J~'11l.J1"jtl'lJ1 bb 'W1fi~i11 tfl -ff 1~ bbfl ., ' 
1t'U'U'<ij~fl11fl1~el\11 foil~ (automated image tagging systems) 1t'U'U'<ij~fl11~'WV11~tl~~'Vlfl 

(Digital Asset Management: DAM), bb~fl\1l'v'le:i{wn~~7EJ'1~€lfl (stock photography platforms) 

1t'U'U'<ij~fl11bi1'eJV171i11EJUqJqJ7'U1t~'l!tj1 (Al-driven Content Management Systems: CMS) 11l.JO-:I 

bb~flPl'v'leJ1l.J~€) 16'/Jb'IJEJfj (social media platforms) ~(,)€)-'Jfl1"j"j~'U'U"U1EJ1bfl'a7t'liibbflt'<ij~Vll.J1~Vl~fl1~ 

1~EJeJ1111 'W~ 1 'Wfl1fle:Jl11?17Vlm1l.J fl1'arl7€l€l'W 1ml (E-commerce) -:17'W1'<ilEJi1a1m1t1-d1EJ-WWJ'W7 'at'U'U 
' 

rl'WVl7~'Wrl7~7'Wfl1~ (visual search for E-commerce) 1~EJ1-ur11cl1fi'qi~11i1'iil7flfl111bfl'a7t'liim~b~€l 

bb 'Wttl 1e.J~ 111.f)UJSVl~lJ~ fl'l!tt\Jt 1rn\bfiEJ-:Jfl'Ufl17l.J\,1€)-:J fl11"1J€l-:Jm 'U zj,:i'ii)t"/j'JcJ b ~l.Jfl11l.J bb~'W cJ1"1Je:J-:l'at'U'U 
'IJ 

bb 'Wt1.J1~'Wrl 1 bbflt'U'at ?l'U fl11rum 6Ub 'Wfl1'a rl'WVl1e.J ~\113ltl.!6Vl 1 'WB Pl'11Vlfl1'al.J 1 ~'l!ttl.!1~~'Vlfl (digital 
'IJ ' 

advertising) 'at'U'UG'l1l.J1"jtl'U11 tfl 'Ub~m~{1-:Jbbfll.Jb 'Uqj 1~'1!ttl.!1bb 'U'U 1~miJ fl~ b~e)fl 1 -rrm~ bbfltf11'11flqj 1 vi' 

b Vll.J1t'1l.J nu fl~l.J b u1V1m cJ ~1e:i tl1-:i b -dti m1?1 n ~r11 ~1ri' ru~ atvf e:i'Ll e:J1'al.J ru'Vl~B ITT tLfl1\l\j 6'11m1t1 ' ., 
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tl11 tJ'l -B'L ~miurimYl 1~~ru1nu1-1111Ja'W 1'1"1JB-:ian~11~Bci1-:ii1i.Jit~'Vlfi.fl1Yl1J1n.ff 'W 1 'Wn11-1~mLat'11un 
~ ~ 

"ll11 (media and J. ournalism) -:i1'1.J1-.5' c.1'ila1mit1a'WtJ"''W'Wfl1i~vi'VllJ1VIVll.l LLat fl1il-1'WVl1.fl1Yl"U11LL uu ' ~ 

e)\Jl L'Wlm ~1t.l'jttJtJfl1'j"'flVll-11'11~q/~"'1lJ1im-8BlJ tc.1-:inrn'i1BV11 b~-:ltJ~tJ'Vl"lle"l-:J"U11 'Vl11 '\,1~~e)"U11 

"'11J 1i'11"1'WVl1fl 1Yl~ LMc.11-b'e:i-:i 1~i,vib ~1.ff 'W avi L 1mmi~vi'Vl1b 'i1e:iV11mYli.Jit ne:iu"ll11 LLat L ~lJ 

i.J1t~'Vlfi.fl1Yl"1JB-:J 1tuu-.5'vibfltJLbattJ~Vl1i~Bfl1Yl-V11 (news media asset management systems) 

'We) ffil 1n'i1m1-WW.J'W1ittJtJ 1'\.1"'1lJ11t1i.J-rt1bbvl-:Jl-111.'11~f1 1\911:1.JtJ~tJ'Vl"lJe)-:Jffi "ti Vl~e) 1 "tl"VB:1.Ja ·~ ~ ~ 

Ylt)~fl11:1.J"llB-:J~"tl (user behavior data) L~m~:l.lf111:1.JLLlJ'Wt11L'Wfl11Lb'Wt'l111-11'11~qi :ut"li1t.11'1-1itUU 

i1m11J8viV1ci'WlJ1n:fi'W b"lf'W L'W B\Jl"'1Vlfl11:1.J~B'U'WLvi-:i (entertainment industry) 1ttJtJ"'1mw-d1t.1 
' ' 

L '1-1ffi "tll-1'WVl1.fl1YlVl~B1mB~\Jl'j -:JfltJB11:1.Jufoatb 'i1BVl1~vle)-:lfl1i ~1'1.Jfl1'j 1 "nl-11'11~ru~ "'nvi 1~'11fl.fl1Yl 
~ u 

bbat"'1:I.J11t1tl11 i.Ji.Jit t.lfl\911 "nfltJe)\Jl"'1Vlfl11:1.J~v]e)-:Jfl11 f11)1 bfli1tl-1.fl1Yl Lb tJtJe):Uu~t.lt (intellioent ' ' :, 

image analysis) 1~e:ici1-:in11-:i"1J11-:i:1.J1 n-5'1.J 1 'WB'W1f1\Jl 
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f1111~EJffi-Ul'l1'11~qJ~bMtJ1-U€l,:JflUamii1~uua ~,:ith~ne:iu~1EJavt~nJ,:ivtiivi 19 ~ 1~bbfl ~ 
bbvl,:J (Red) atl1L~'U (Blue) ~Lvt~e:i,:i (Yellow) aL~m (Green) a~lJ (Orange) aih,:i (Purple) al.l1,:ie:ilJ 

tl1L1'U (Violet) ~l.i-NLLvi,:i (Magenta) ~'W7€ll.JL~EJ1 (Cyan) ~'W7 (Azure) ~J1~116'l (Brown) a"lll.J~ 

(Pink) aLU'<il (Beige) ~b'Vl1 (Gray) a~1 (Black) a"U71 (White) a'V1€J,:Jbbvl,:J (Bronze) aL1'U (Silver) bb6'l~ 

a'V1€J,:J (Gold) '11Vl'fobb~6'l~Luvla'<il~1~Ul'l1b6'l"ll\i1'U~UV!f1 (hex value) bb6'l~l'l7f'l17l.JL'Ul.J ~bbvl,:J (Red), a , "" 
L~EJ1 (Green), bb6'l~~tl1L1'U (Blue) (,nmtlbb'U'U"ll€J,:J1~'U'U~ RGB (R, G, B) f111'W'<il71UJ7ITT-Ul'l7~'<il7f1 

'IJ 

';i~'U'Ua RGB Lb~1'Vl1f111btl~EJ'Ub viEJ'U fl'U~1';i7,:Jl'l7~b ~€) 1 VlL~l'l1'11~qJJ,:Jvtl.Jvl 1,311 buvl~ 

3. Yellow 

Hex #FFFFOO 
AG£; (255, 255, Ol 

13. Bei~e 

Hex #F5F5IJC 
P6B (245, 2-45, 22Qi 

1. ~bbv),:J (Red) 150 buvl~ 

2. ~tl1L1'U (Blue) 129 buvl~ 

3. aL'Vl~B,:i (Yellow) 100 buvl~ 

4. ~b~EJ1 (Green) 146 buvl~ 

5. ~~l.J (Orange) 60 buvl~ 

6. ~l.]1,:i (Purple) 120 bovia 

7. al.l1,:iaiitl1L1'U (Violet) 33 bOvl~ 

8. al.l1,:iLbvl,:J (Magenta) 18 buvl~ 

9. ~'W1Bl.J~EJ1(Cyan)38 bOvl~ 

10. ~'W7 (Azure) 20 bu~~ 

5. Oran,e 7. Violet 

Hex #FFA500 Hex #EE82EE 
Ria (255, 165, O) ~ {238, 130, 2J8) 

17 . .-oo.a 18. Silver 

Har IICD7f32 Hex #COCOC0 
ac:m.121.• RG8 (192, 192. 192} 

12. ~"lll.J'W (Pink) 50 bOvl~ 
'U 

13. ~b'U'<il (Beige) 34 bu~~ 

14. ~b'Vl1 (Gray) 44 bOvl~ 

15. ~~7 (Black) 30 buvl~ 

16. ~"1)11 (White) 30 buvl~ 

17. ~'VlB-:Jbb~-:J (Bronze) 50 LO~~ 

18. ~b1'U (Silver) 77 LO~~ 

19. ~'V1€l-:i (Gold) 96 bO~~ 

9. Cyan 

Hex#OOFFFF 
JG3 {O, 255, 255> 

19. Gold 

Hex#ECA825 
JUC236,168,'.iTI 
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1. i°1LL(Pl~ (Red) 150 m~i1 
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,, 
2. atl1b~'IJ (Blue) 129 b0\91a 
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3. ill'Vl~v.:i (Yellow) 100 mfla 

1. Chartreuse 2. Green Yellow 4.June Bud 5. Lime 6.EcN 7. Dart 8. OU.. Yellow 9. Veia• Gold 10. Bitter 

Hex #B0FFOO Hex #AOFF2F Hex #8DOA57 Hex #BFFFO0 Hex #08280 Champasne HexllC28709 Hex#C583S8 Lemon 

IQ(12B.lli,O) RGBl173,25S,47) RGB (189,218.87) RGB(191,255,0) RG8(194, ..,., 128) Hex IIC28280 AG8 u ... 18>, •> 0 097, 179, a8) Hex #CAEOOD 

"'8 (! .. , 178, 128) AGB(202,224, 13) 

11.SatlnS'-' 12. Fluorescent 13. Neon Gold 14. Old Gold 15. Pear 16. Metallic 17. Dari< Cream 18.Goldarvod 19. Lion 20. Chartreuse 

Gold Yellow Hex#CFAAOl Hex#CF8538 Hex#DIE231 Gold Hex #D4D2AD Hex #DAA520 Hex #DECC9C Yellow 

Hex #CIIAl35 Hex IICCFFOO AG8 (207, 170, 1) RGB l.207, 181, 59) Jl;ll(209, 226, 49) Hex #04AF37 Fl'.".6 (212,210, 173} ,.., (2111, 16S, >2) RG8(222, 204,156) Hex #DFFFOO 

RG8(20!, 161.53) RGB <204, 255, o) IGl(212, 175,sS) IQ(22>,2S.5,0) 

21. Mustard 22. Cltrine 23. Straw 24. Peridot 25. Ary\ide 26. Hansa 27. Monoazo 28. Sandstorm 29.Saf~ 30.Almond 

Yellow Hex #E4000A Hex #E4096F Hex #E6E200 Yellow Yellow Yellow Yellow Yellow Hex #EED9C4 

Hex #ElAOOI fr",R (228,208, 10) R:;B(228,2l7, 111) JGI <230, 226, o) Hex #E9066B Hex #E9066B Hex #E9066B Hex #ECD540 Hex #EED202 RGB l238, 217, t96) 

AGB122S,m,1) RGB <23l, 214, t07) A:'.8 (ZlJ, 214, 107) !QC233, 214,107) IQC2'6,2",64) RGB (238. 210, 2) 

31. Titanium 32. Greenish 33. Yellow 34. Dutch 35. Buff 36. DandeUon 37. Li!ht KhakJ 38. E!'jshell 39. Crayellow 40. Golden 

Yellow Yellow (Munsel0 White Hex #F0DCB2 Yellow Hex #FOE6BC Hex#FOEAD6 Hex #F!D65! Ochre (Gold 

Hex #EEE600 Hex #EEEA62 Hex #EFCCOO Hex #EFDFBB lti8 (240, 220, l 30) Hex#F0E!30 ~ (240,230, 140) Fl:;8 (240,234, 214) ~<241,Wl,81) Ochre) 

RGB 1238, 230, o) JV'.iB (238, 234, 98) l<SB(239, 204,0) l<iB (239, 223, 187) IU (240, 225, 48) Hex #F2C649 

RGll(242, 198. 73) 

41.Medium 42. Saffron 43. Jonquil 44. school Bus 45. Wheat 46. Champa~ne 47. Flavescent 48. Oran,e 49. Jasmine 50. Sunset 

Champagne Hex #F4C430 Hex#F4CA16 Yellow Hex #FSDEB3 Hex#F7E7CE Hex #F7E98E Yellow Hex #F8DE7E Hex #FAD6A5 

Hex #F3E5AB Q (244, 196, 48} !<SB (244, 202, 22) Hex#F5AAOO OS8 (245, 222, I 79) RG8 (2'17, 231, 206) IQ (247, 233, 142) Hex #F8D568 JV'.iB !248, 222. t26) IQ (2SO, 214, 165} 

AG8 (243, 229, 171) AG8 C2"S, IM, o) IU(248,213,104) 

51. Tuscan 52. Deep 53. Naples 54. Royal 55. Chinese 56. Imperial 57. Maximum 58. Ujht 59. Banana 60. Yellow 

Hex #FAD6A5 Champa,ne Yellow Yellow Yellow Yellow Yellow Goldenrod Mania (Crayola) 

RG8 {25(), 214, 165) Hex #FAD6A5 Hex#FADASE Hex #FADASE Hex #FAOASE Hex #FADASE Hex #FAFA37 Yellow Hex #FBE7B2 Hex #F8E870 

igt (250,214, 165) ~B (250, 218, 94) OC,8(250,218,94) RG6 (2SO, 218, 94) RG8 (2,0, 21~ '4) ~B (250, 25(), sS) Hex #FAFAD2 f¥:iB <251, 2ll, 178} R:iel.251, 232,112) 

!<SB tlSO, 250,210) 

61. Com 62. Golden 63. Medium 64. lcterine 65. Aureolin 66. Pastel 67. Milk 68. Chrome 69. Selective 70. Amber 

Hex #FBECSD Poppy Yellow Hex #FCF75E (Cobalt Yellow) Yelle,,, Hex #FDFFFS Yellow yellow Hex #FFBFOO 

RG8 {251,236, 93) Hex #FCC200 Hex #FCD667 ~ (252,247, 94) Hex #FDEEOO Hex #FDFD96 W,8(25!,255,~5) Hex#FfA700 Hex #FFBAOO oc.e czss. 191, o) 
RG6 (252. 194, o) R;B (252,214, 103) Reill l.2Sl, 238, o) fLI! {253, 253, 150) ~(255.167,0) F68C25S,186,0) 

71 . Topaz 72. Dark Yellow 73. Sun!low 74. Yellow 75. Gold 76. Peach Puff n. Mustard 78. Navajo 79. Golden 80. Banana 

Hex #FFC87C (Tan~rine Hex#FFC03 (NCS) (Golden) Hex #FFDAB9 Hex #FFDBSB White Yellow Yellow 

RGB (25~ 200, 124) Yellow) llCB 1255, 204, SI) Hex #FFD300 Hex #FFD700 t1G8(2SS, 218, 185) RCa8 (255,219, 88) Hex #FFDEAO Hex #FFDFOO Hex #FFEl35 

Hex #FFCCOO ~ <2ss, 211, o) R:;8(255,215,0) R;B (255, 222, I 73) 11,B {255, 223, o) RG8 (25S, 225. 53) 

~ <255, 204, o) 

81. Moccasin B2. Peach 83. Middle 84. Blanched 85. canary 86. Pigment 87. Papaya 88. Neon 89. cadmium 90. Lemon 

Hex #FFE4B5 Hex #FFE5B4 Yellow Almond Yellow Yellow (CMYK Whip Yellow Yellow Chiffon 

RG8 (255, 226, 181) ~ (255, 229, 180) Hex #FFEBOO Hex #FFEBCD Hex #FFEFOO Yellow) Hex #FFEFDS Hex #FFFO!F Hex #FFF600 Hex #FFFACD 

RGB (255, 235, O) i,:;a (255, 235, 205) R'..8(255,239,0) Hex #FFEFOO JQ(2SS, 239, 213) FQ(255, 240, 31) RGB <255, 246, o) Jl'.i8 {255,250, 205) 

oc.a C255, 239, o) 

91. Cream 92. Yellow 93. Daffodil 94. Laser 95. Unmellow 96. Canary 97. Lemon 98. Ujht 99. Yellow 100. Primrose 

Hex #FFFDDO Hex #FFFFOO Hex #FFFF31 Lemon Yellow Hex #FFFF99 Yellow Yellow Flash Yellow 

RGB (255, 251, 208) RGO (255. 255, o) ~B(255,25S,49) Hex #FFFF66 Hex #FFFF66 AGO (255, 255, 153) Hex #FFFF9F Hex #FFFFE0 Hex #FFE417 Hex #F6D!55 

RG8 (255,255, 102) RGR <255, 255, 102) OCiB {255,255, 159) FliB {255, 255, 224) B:;8{2S5,22fl,23} IUI (246, 'J!:IJ, 85) 



4. i1t;iE11 (Green) 146 m~i1 

Green 

Hex #66FFOO 
IU(102, 255, 0) 

Ill. Yellow 

Green 

Hex#9ACD32 
R'.i8(U0,20S,.SO} 

121. Celadon 

Hex #ACElAF 
fl.8 (172, 225, 175) 

131. Very Lisht 

Green 

Hex #CBFFBO 
rr;B(200.255, 176) 

141. Pale 

Sprins Bud 

Hex #ECEBBD 
AGO (236, 235, 189) 

Green (Ultra 

Green) 

Hex #66FF66 
R:iB U02, 255, 1021 

92. Lawn 

Green 

Hex#7CKOO 

RiB et2'1, 2S.2, o} 

112. Granny 

Smith Apple 

Hex #9DE093 
Jl'ieos1,224, 14n 

122. Acid 

Green 

Hex#BOBFlA 
RG6 {176, 191, 26) 

132. Medium 

Sprins Bud 

Hex#C9DCB7 
RGB (201,220, 135) 

142. Sprins 

Green (Crayola) 

Hex #ECEBBD 
~8(236.235,18')) 

113. French 

Lime 

Hex #9EFD38 
OC,B(lSS, 253, 56} 

123. Inchworm 

Hex#B0E313 
r«:;B(176,W,19l 

133. Electric 

Lime 

Hex #CCFFOO 

IC-8 (204, 255, O) 

143. Flax 

Hex #EEDC82 
RG8 (238,220, BO) 

Hex #8EE53F 
OC.13 (142, 229, 63) 

114. Sea Foam 115. Turquoise 

Green Green 

Hex #9FE2BF Hex #A0D6B4 
~ (159,226, 191) 0C.S {16(), 214, 180) 

124. Ollve 12s. s.se 
Green Green 

Hex #B5B35C Hex#BCBBBA 
AG8 (181, 119, 92) AG:8 088, 184, 138) 

134. Mustard 135. Pastel 

Green Mint 

Hex #CECE.30 Hex #CEFOCC 
AGR(2(16, 206,48) RG8 {206, 240, 2()11) 

144. Pale 145. 

Goldenrod Honeydew 

Hex #EEEBAA Hex #F0FFFO 
f«'.",8(238, 232,170) RGB (2«1, 255, 2401 
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■ 
109. Pale 

Green Green Green 

Hex #90EE90 Hex #93DFB8 Hex #98F898 
~ 044, 238, 144) ~047, 223, 184) A::,8{152,25t,JS2} 

116. Sprin1 117. Opal 118. Grape 119. Laurel 120. Middle 

Bud Hex #ABC3BC Green Green Green Yellow 

Hex #A7FCOO fli8 (168, 195, 188) Hex #A8E4AO Hex #A9BA90 Hex #ACBF60 
IUU67,Z52.0l JKi8 (168,228,160) 1UU69.186, 15n AG8072,. 191, 96l 

126. Dark 127. June Bud 126. Pastel 129. Light Lime 130. Aero Blue 

Khaki Hex #BOOA57 Pea Green Hex #BEFD73 Hex #C0E805 

Hex #BDB76B AGB <t89, 218. en Hex #BEE7A5 r«;B 090, 253, 115) AG6 (192,252.213) 

008 (189, 183, 107) RGB (190,231, 165) 

136. Tea 137. Maximum 138. Green 139. Citron 140. Key Lime 

Green Green Yellow Earth CVt"fona Hex #0DD06A Hex #E8F4BC 

Hex #DOFOC0 Hex #09E650 Green) Ri8'221,208.,106) 1Gt232.244,140) 

rGB (20A, 240, 192} R:i8{217,230,80) Hex #DADD98 
AGB C218, 221, 152) 

146. Vanilla 

Hex #F3E5AB 
~(243,229,171) 
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5. aa11 (Orange) 60 tu'1a 

31. Apricot 32. Li1ht 

■ 
35. Li!ht 

Hex #FBCEBI Apricot Oran9f! 
AG8 (251, 206, Hex #FDDSBI Hex #FED8Bl 

177) ~ B 1253, 213, AGB C254, 216, 11n 

, 

177l 

51. 0ranfe 52. U,t,t 53. Oran9" 54. 9ritht Yellow 55. Yellow 56. Patel 57. Macaroni 58. Fluorescent 59. Amber 60. Deep - salmon (Web) Hex#FFMID Ora~ Oran9f' and Cheese Ora~ Hex #FfBFOO Peach 

Hex #FF9FOO Hex #FFA07A Hex#FFASOO fli8 (255, 170, 29) Hex #FFAf42 Hex #FF8347 Hex #FFB978 Hex #FFBFOO AG8 (255, 191, 0) Hex #FFCBA4 
AGBC255, 159, OJ FGI C2.S5, 160, W. C2SS, 165, O) IQC2.S5, 174,66) R:",8(255, 179, 71l fG1{255, lSS, 123) AG6 (255, 191, O} AGB (255, 203, 164) 

122> 



6. ihb~ (Purple) 120 Lu~a 

31. Pale 

Lavender 

Hex #DCDOFF 
>«>8{220,208..255-) 

32. White 

Violet 

Hex #ESElFF 
R'"...8(2251, 225,255: 

94 



8. ihh.:tLL~.:i (Magenta) 18 LU~a 

Hex: #OOfEFC 

HD:IOOCEDl ~C0.254,252} ---- A:iB(0,255, 239) 

21. Turquois<, 22.Yaldltris 23. Medium 

Hex: #40EOOO Hmcl1431UM Turquoise 
~(64,22:4,208) .. .,,,,,.,,.,. Hex: #4801(( 

~ {72. 209, 204) 

31. Blue Green 32. Waterspout 33. Pale Blue 34. Powder 

Pastel Hex: #A4f4F9 (Li!lht Turquoise) Blue 

Hex: #9ADEDB RG8 (16Q, 244, 249) Hex: #AFEEEE Hex: #BOEOE6 
RG,8 {154, 222. 219) P{;S (175, 238, 238} R'.i8C176,224,2.30) 

10. ~vh (Azure) 20 LU~a 

35. Celeste 

Hex: #B2FFFF 
IBJ (178, 255. 255) 

36. Pale Aqua 

Hex: #BED3£5 
AGO 1190, 211,229) 

Hex: #7DF9FF 
RG8 {125, 2419, 255) 

37. Li!ht Cyan 

Hex: #EOFFFF 
RGB (2~. 255, 2551 

Hex: #8083(4 

008(128, 179,196) 

38. Azure Mist 

(Cyan Mist) 

Hex: #FOFFFF 
RGB {240, 25S, 2S51 

95 

Hex: 11811A887 
AG8 (1)9, 168, 183l Hex: #96D£D1 

AG8 (tSO, 222, 209) 

l 'r,,;;I :..:: rP 2 ~<1--i .. B.,,P 3 Azure 4 Blue (N( <..,) 5. ~ c-ey 6 Oo<lger blue 7 Blue 8 Lap<.. Uuul 9 Green Blue 10. Bteu de 

1, 1 ~ • It,. N007~ 1t, ttrl'1R7 m I itt< #1f90fJ: tCrdyol.i) 'h n r r 1 , I lf.x #28A7C~ France 

l':l:1101 1 ',1 1:.1, l'I'> H(b(~}M..b~) ll(..)(#li--751-1 ,~ ' l'U:i{40B.',;_Jtj{)) ll$lt318(J7 

tit91~ 1'1':H(~11Jf7'4 ,_-d\i4'i,140Jl!) 

19. Alice blue 

Hex #FOF8FF 
AC:B <240, 248, 255) 

20. Azure Mist 

(Cyan M~t) 

Hex #FOFFFF 
AGB (2110, 255, 255) 
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11. iihl1v11a (Brown) 86 LO~i1 

12. 
... 

(Pink) 50 bOfl~ ~'tl11~ 
'IJ 

1.Rose(l.-tz 5. Silver Pink 6. Puce 7. Dark Nude 8. New Yorlt 9.PaleVlolet 10. Pink Pearl 

Hex#N>98A9 Hex IIC4AEAD Hex IICC8899 Hex#CCB3A3 Pink Red Hex #E8CCD7 
Ri8(170, 152. 169) IQ(196,174,173} fl.8(20&, 136, 153l AG8 (204, 119, 163) Hex #D7837F Hex #087093 RG8(2:U,204.21Sl 

AGB<215, Dl, 127l fGI (2:lf. 112. 141) 

14. Pastel Pink 15. Ruddy Pink 16. candy Pink 17. TlfltO Pink 18. Charm 20. Pink Pearl 

Purple Hex #DEA5A4 Hex #E18E96 Hex#RTl7A Hex#f4717A Pink Hex #E7ACCF 

Hex#Df6FAI AG8 (222, 165, 164) K"8C22S,142,.JSO} RGB(m,.US,122) AGl!l<228.1111Z2) Hex #E68FAC AGB<231 , 112.,20n 

R:i8(222.1U, 161) K,8{230, 143,172) 

21. Chilean Pink 23. Rose 24. cameo Pink 25. Lftht Coral 26. Amaranth 27. Baby Pink 28.Utht 29. 8ubble9um 30. Nadesh iko 

Hex #EBC3BA Pink Pompadour Hex #EFBBCC Hex #F08080 Pink Hex #F4C2C2 01mson Pink Pink 
oc.8(232, 195,186) Hex #E8CCD7 Hex #ED7A98 fG3 (Zl9, 187,204) JGB(lll0,126,12$ Hex #Fl9C8B AG8 (244, 194, 19'1) Hex#F56991 Hex #F58092 Hex #F6ADC6 

~ (232. 20G, 215) F¥:i8(237,122,155) oc.ee241,156.lfm AGO (245, 105, 145) Fr.at245,128,146} RGIH246, 173, 1981 

31. Spanish Pink 32. Coral Pink 33. Con!!() Pink 35. Pale Pink 36. Pale 37. Lavender 38. Classic 39. Flamin!I() 40. Tickle Me 

Hex #F7BfBE Hex #FB8379 Hex #F88379 Hex #FADADD Purple Pink Rose Pink Pink Pink 
!(;B{247, 191 ,190) oc.8(248, 131,121} AC,8(248, 131.121) rt:;8(2.50,218,221} Hex #FAE6FA Hex #FBAED2 Hex #FBCCE7 Hex #FC74f0 Hex #FC80A5 

!'K:B {250, 230, 2.50) JG! <251, 174,210) R:i8C251,201i,231) R'.iB (252,116, 2Sl) nGB {252, 128, 165) 

41. WIid 42. Pi!SY Pink 44. Ruorescent 45. Salmon 46. Baker-Mille,- 47. Li!ht 48. Carnation 49. Li!ht Hot 50. L½!ht Pink 

Wa1lltmelon Hex #FDD7E4 Pink Pink Pink (Schauss Salmon Pink Pink Pink Hex #FFB6CI 

ClAtraAedl RGR (253, 215, 228l Hex #FF6EFF Hex #FF91A4 Pini<) Hex #FF9999 Hex #FFA6C9 Hex #FFB3DE RG8 (255, 182. 193) 

Hex#f05878 FKiB (255., 110, iss> ~(255,145,164) Hex #FF91AF ~ (255, 153, 15:3) 183{255, 166,201) i:GS 1255, 179, 222) 

AG8US,,~,UO) FGI <255, 145, 175) 

51. Cherry 52. Cotton 53. Pink 54. Bubble 55. Flesh 56. Mimi Pink 57. Pink Lace 58. Misty Rose 59. Lavender 

Blossom Pink Candy Hex #FFCOCB Gum Hex #FFCBC4 Hex #FFDAE9 Hex #FFDDF4 Hex #FFE4EI Blush 

Hex #FFB7C5 Hex #FFB705 ;«;a (255, 192,203) Hex #FFC l CC rtB '255, 203, 1961 RG8 (255, 218, 233) lr...,Oi255, 22], 24~) llGB {255. 228. 225) Hex #FFF0F5 
ft:i8(25~.l!3,J97) ~ (255, 183,213) RG6i255. l93,20tl) OC,S{255, 2~0. 245: 



13. ~b'IJ'\l (Beige) 34 bu~~ 

1. Pearl.Aqua 4. GruUo 

Hex#8808CO Hex#A99N¼ 
Ri8 {136.,216,192) OU69, J54,UI} 

11. Dark Seise 12. Hazelnut 13. Tan 14. Dark 

Hex #CCCCB7 Hex #CFB095 Hex #02B48C Cream 
~(204, 204, 183) IQ (207, 176,149l RG8 C210, 180, 140) Hex #04D2AO 

AG8 (212, 210, 173) 

21. Pearl 22. Desert Sand 23. Almond 24. Buff 

Hex #EAEOCB Hex #EDC9AF Hex #EED9C4 Hex #FODCB2 
F¥;B (234, 224, 200) Fli,1)(2]7,201, 175} FQ (238, 217, 196) AGl3 (240, 2.20, 130) 

31. Bisque 32. Blanched 33. Cosmic 34. Cream 

Hex #FFE4C4 Almond Latte Hex #FFFDOO 
nGB{255,228, 196) Hex #FFEBCD Hex #FFFBE7 AG6 (255, 253, 206) 

IQ (lj5, 235, 205) RGB (255, 248, 231) 

14. ilb\111 (Gray) 44 bu~a 

32. Magic Mint 33. Greije 

Hex: #A9A9A9 Hex: #AAFOD! Hex: #BOA999 
Ri8 (169, 169, 169} Q (170, 240,209) RG8O16, 169, lSl) R:i8(178, 190, 181l 

41. Li~ht Gray 42. oatmeal 43. Galnsboro 44. Platinum 

Hex: #D30303 Hex: #09DA02 Hex: #DCOCDC Hex: #E5E4E2 
J¥;B(21 1,211,211) ~(217,218,210j AGO {220, 220, 220) OC..fi (2.29, 228, 226) 

15. a,h (Black) 30 bu~~ 

5. Greije 6. Pale Taupe 7. Ecru 8. Khaki 

Hex #80A999 Hex#BC987E Hex #C28280 Hex #C38091 
RG8 (176, 169, 153) fliB(Ull,152.12'> i:.;8(1~178, 128} FQ 0 95, 176, 145) 

15. Coffee 16. Nude Pink 17. Nude 18. Bone 

Foam Hex #DOC084 Hex #E3BC9A Hex #E3DAC9 

Hex #DBC! AA OC'8 (221, 192, 180) ,.;B(227, 188.154) AGBC227,218,201) 

~ <219,193, 170) 

25. Parchment 26. Albescent 27. Bei1e 28. Tuscan 

Hex #F!E9D2 White Hex #F5F5DC Hex #FAD6A5 
AGO (2itl, 233, 210> H~>x #F5E3D9 rGO (245, 245, 220J RG0t250,214, 165) 

R;B (245,221, zrn 

Hex: #SAC4C8 
Ri8 (186, 196,200} 

97 

9. L11ht French 

Beije 

Hex#C8A07F 
fQ(200, 17~ 121) 

19. Fawn 

Hex #E5AA70 
ll'",8 (22!), 170, 112) 

29. Blond 

Hex #FAFOBE 
~ (250, 240, 190) 

White 

Hex: #D8D1CC 
RG8 C216, '1:09, 2041 

10. Dark Nude 

Hex #CCB3A3 
F(,8(204, 179, 163) 

20. Lisht Nude 

Hex #E6DD08 
AGB (2]0, 221, 216) 

30. Deep 

Peach 

Hex #FFCBA4 
ff;;B (255, 203, 164) 

Cream 

Hex: #D9D3DA 
Rift(2!7, 211,218) 
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16. a'VleJ{lbb~.:i (Bronze) 50 m~a 

17. abhl (Silver) 77 bu~a 

21. Matte Silver 22. Qulcksllve, 23. Metallic Sil- 24.- 25. Misty Silver 26. Silvery Blue 27. O.rkSll- 28. Silver Nl!ht 29. Cool Silver 30. Classic Silver 

Hex#ASMAS Hex #A6A6AI, HexllMA'»lJ Sil- Hex #A08t86 Hex ffAEBOC7 Hex#PFAFM Hex #806589 Hex #BOBBCO Hex #81888A 

11;11(165, 165, 11;11(166, 166, RG8 (168, 169, Hex.- RG8 (173,177, FU (174, 189, RG8 (175, 175, RG8(176, 181, RG8 (I 76, 188, RG8(177, 184, 

168) 166) 173) i.;8(168,171, 174) 182) 199) 175) 185) 192) 186) 

31. Tech Silver 32. Frost Silver 33. Roman 34, New Silver 35. Silver Coin 36. Bold Silver 37. Silver Fem 38. Glossy 39. Silver 40. Premium 

Hex #B3B5B9 Hex #B386C0 Silver Hex#89C3B9 Hex #BABABA Hex #BABEBE Hex#BBM7E Silver Unins Silver 
IQ(trJ,181,185) fli6tt79,182.192l Hex #BSB5B5 Kie: uas, 1sis. 1asJ fl:iB Cl86, 186, 186) R'.".8(186, 190,190} RGBUB7, 170,126) Hex #BBC2CC Hex #BOB6AB Hex #BFBOBC 

A(j8 (181,181, 181} RG8 U87, 194,204) RG8U89, 182, t7l) A(j8 (191, 189, 1118) 

41. Hyper 42. Silver Sand 43. Silver 44. Silver Gray 45. Silverfish 46. Brushed 47. Chinese 48. Pure Silver 49. Sons of 50. Silver 

Silver Hex #BFC1C2 Hex#C0COC0 Hex#C1B7B0 Hex #CIC0C5 Silver Silver Hex #C3C7C7 Silver Finish 

Hex #BFBDBC !Gl (191, 19:J, 194) 168 (192, 192, 192} RiO 093, t8'3, mo R(,8(193, 192.197) Hex#CIC4C7 Hex #C3C3C3 lliB (195, 199, 199) Hex #C5DOCE Hex #C8CCCE 
f¥i8(191,189,188} 11iB (193., 196, 199) RG8 U95, 19'5, 195} AGB (197,208,206) RG8 (200. 204, 206) 

51. Arctic 52. Silver CMYK 53. Muted 54. Vibrant 55. Silver 56. Silver 57. American 58. Silver 59. Silver Birch 60. Brilliant 

Silver Hex#CAD5DA Silver Silver Glitter Penny Silver Green Hex #D2CFC4 Silver 

Hex #CAD3D7 IQ(202,21~21Sl Hex#CBCBCB Hex #CECECE Hex #CECFD2 Hex#CFCOCC Hex #CFCFCF Hex#D2C88C l'«j8(2J0,'207,J9(,} Hex #D204D7 
nG8'202,2ll, 215) i:.;B t20Q, 204, 203} IQ (206, 206, 206) RG8 <206, 207, 210) IQ (207, 2.05, 204) RGB (204, 204, 201) IQ (210,200, 140) IQ(ll0,212,215) 

61. Silver Flake 62. Silver Green 63. Beauty Silver 64. ChromeSilver 65. Silver Be!Je 66. Bright snver 67.SoftSltver 68. P•stel Silver 651. 51\wr Pink 70.Cham~ 

Hex #0500EO Hex#0707C7 Hex ff070A09 Hex lf0806DE Hex tt0903CC Hex ff090A08 ""'"""""' H<x,OOOOOC -,OCSIAf .. ,_ 
RGll (213.221,224) RG8 (215,215,199) RG8 (215,218.ltn RGll (216.219.222) RG8 (217,211.204) RGB {217,218,219) 

fG8(219,219,219} RGRC219, 219, 2201 R(,8(220, 177,175) Ho: #0001(4 

AGR (221,209, 196) 

71. Silver 72. Li~ht Silver 73. Sterllns 74. Mountain 75. Silver 76. Pale Silver n . Arabian 

Feather Hex #EIElEl Silver Crystal Silver Thistle Beige Hex #EAEBEC Silver 

Hex #E0DED8 ~ '22S. 225, 225) Hex #E2E5E6 Hex #E2EFE8 Hex #E7D5C5 ltiB 1234, 235. 236) Hex #EFEBE0 
RGB (221., 222, 232) IQ C226, 229, 230) R:;13(226,239,232) AGB C231, 213. t9n J¥'.j8 {239, ns, 224l 
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18. fi"ll11 (White) 30 bu~a 

I. Pale Blue 2. Cool Mint 3. Light Cyan 4. Platinum 5. Pearl 6. Dutch White 7. Eggshell 8. Alice blue 9. Parchment IO. Alabaster 

(L~t Hex: #DDEBEC Hex: #EOFFFF Hex: #ESE4E2 Hex: #EAEOC8 Hex: #EFDFBB Hex: #FOEA06 Hex: #FOf8FF Hex: #FIE902 Hex: #F2FOE6 

Tu-quoise) ~(221.~5,236) AGe(224, 255,255} PG8 (229, 228, 226) R:iB (234, 224, 200) AGR (2:39, 223, 187) AG8 {240, 234, 214) RGR (240, 248, 255) RGR(241, 233,210l RG,8{242,240,no) 

Hex: #AFEEEE 
!EB (175, 238, 238) 

I!. Anti-flash 12. lsabelline 13. Albescent 14. White 15. Mint Cream 16. Champagne 17. Magnolia 18. Ghost 19. Antique 20. Linen 

white Hex: #F4FOEC White Smoke Hex: #F5FFFA Hex: #F7E7CE White White White Hex: #FAFOE6 

Hex: #F2F3F4 IQ (244, 240, 236) Hex: #F5E309 Hex: #F5F5F5 RGB CZ45, 255, 250) AGB (247, 231,206) Hex #F8F4FF Hex: #F8F8FF Hc,c #FAEBD7 RG8 (250, 240, 230) 

!r;B (242, 243, 244} AG8C245, 227,217) OC..8 C24S. 245, 245} OC-8 {248, 244, 255} AGRC248, 248.25SJ RGR C250, 235, 215) 

21. Neon 22. Old lace 23. Milk 24. Baby 25. Lavender 26. Seashell 27. Cornsilk 28. Floral 29. Snow 30. Ivory 

White Hex: #FDF5E6 Hex: #FDFFF5 Powder Blush Hex: #FFF5EE Hex: #FFF8DC White Hc'X: #FFFAFA Hex: # FFFFFO 

Hex: #FBFFFF 1G1 (253. 245, 230) RGBt253,255,245} Hex: #FEFEFA Hex: #FFFOF5 RGRC255, 245,238) AG8 {255, 248, 220) Hex: #FFFAFO RG8 (255, 250, 250) AGO t255. 255, 240) 

RGB(ZSl,255, 255) AG8 (254, 254, 250) A::;8(255,240, 2'15) AGR £255, 2SO. 240l 

19. avm-11 (Gold) 96 LO~a 

S.C.oCdGold 6.GoldEMII 7. Green Gold 

tlmc""550 llet4fAJICJP Hex#MAASO ---- ......... Ri8(1611,t70,~ 

ts.Gold FWe 16.Spnsh 17. Gift box 

(Pantone) (Pantone) Gold with !!Olden 

Hex IIICll312 HeJC.#809865 Hex#C19810 ribbon 
... C11111.14f, .. AGO (119, 15.2, IOU RGBCttS, 155, 16,J Hex#C2AB74 

AGRON, 171, 116) 

21. lnlan• 22. Rich Gold 23. Arneriam 24. Gold Llnlnt 25. Dull Gold 26. Gold 27. DeUcate 28. Gold 29. Burnt Gold 30. Aesthetic 

-Gold (Pantone) sa- Hex #C89E59 Yellow Ribbon Rose Gold Leather Hex#02A226 Gold 

He,cll<J7MA Hex #C88273 Hex flC99700 fal<ffl, 158,89) Hex #CB8658 Hex#CCM58 Hex #CCB086 Hex #CFAD58 RG8{210,162,38) 

"""121111.122.lJII AG8(200, 178,115) ... (201.151.0I R'.;8 C203. 181, 88) RG8 (20II. 170, 89) IQC204,176,182) RG8 (207, 173, 88J 

31. Medium 32. Gold Glaze 33. Sport Gold 34. El)'Ptlan 35. New York 36. Golden 37. Golden 38. Pale Gold 39. Chinese 

Deep Gold Hex #07AOOO Hex #07854C Gold Gold Glow (Pantone) Be,y\Yellow Shimmer Golden Yellow 

Hex#D6A009 RGBQ15, 173,0) ~(21S,181,76) Hex #OIIAOIB Hex#D88106 Hex #099938 Hex#D9A400 Hex #DAC793 Hex #088817 
~(214,17.!,9) AGOC216, 160,m AG8(216. 177, 6) AG8(217,151,~ AGO C217, 164, OJ KiB <21a, 201, un R'.iB <219, un, 23.1 

41. Goldmine 42. Gold Earth 43. Golden 44. Indian Gold 45. Gold Blush 46. Classic 47. Off Gold 48. Gold 49. Golded so. Bronze 

gold Hex#DD9C68 Apricot Hex #DDB849 Hex #DDCAB4 Golden Yellow Hex #DFCC99 Feather Cape Gold 

Hex#DCBA2C JQ (221, 156, 107) Hex #OOA758 RG8 {221, 184, 1'3} AG8(221,202,180) Hex#Df8014 R";B (22), 204, 1S3) Hex #£38957 Hex #E3BA58 Hex #E5AOID 
~B {220, 186, 44) K.Bt'.221, 167,88) ~(223,176,20) AGR (227, HIS, 87) AG8C227, lM,88) ACiR<W, 160, 29} 

51. Golden 52. Romantic 53. Gold 54. Gold Flake 55. Golden 56. Jura55ic 57. Golden 58. Rose Gold 59. Caramel 60. Persian 

oak (Pantone) Gold Pizzazz Hex #E5CF72 Straw Gold Crust Chrome Gold Gold 

Hex#E5AOID Hex #E58723 Hex #E5C185 RG8 (229,207, 114) Hex #E68D8F Hex#f.JAA56 Hex #EBAESB Hex #E9A7A1 Hex #£98553 Hex #E8840f 
KJ8(229,160,29J RG8C229, 183.35) RG8 (229, 193. 133} RG8 CZ30, 189, 143> 008 (231, 170, 86) fri8{232,174,88} RG8 (233, 167, 161) RG8 <233, 181, 83) AG8 <235, HIO, 1.51 

61. Misty 62. lmttation 63. Old Gold 64. Red Gold 65. Golden oat 66. Texas Gold 67. Trendy 68. Paradise 69. Full Gold 70. Gold 

MariSold Gold (Pantone) Hex #ECAA4D Coloured I-lex #EDBA49 Gold Gold Hex #FOC:434 Watch 

Hex #EBBF72 I-lex #EBCC4F Hex #ECA825 RGR(236, 170, 77) Hex #ECBE91 RG8 (2:57, 186, 7)) Hex #EDC423 Hex #EEB52D i:r;o:{240, HM,521 Hex #FOC:740 
R;B {.235, 191, 114} RG8 (235, 204, 79) K,8(.2:36,168,37) RG8 (236, 190, 145) RG0{237, 196, 35) R:if3(238., 181,45} AGO (240, 199, 64) 

71. Calm Gold 72. Artisan's 73. Golden 74. Pink Gold 75. Goldfish 76. Rax Gold 77. Golden 78. Gold Stone 79. Gold Aura 80. Philippine 

Hex #FOD168 Gold Fleece Hex #F2D6CE Yellow Hex #F40961 Kiwi Hex #F6E689 Hex #F8D56B Golden Yellow 
R;B (240,209, 104} Hex #f2AB46 (Pantone) RCiB (242, 214, 206) Hex #F38841 RGB (241;, 217, 97) Hex #f4DD40 RG6 (2116, 230. UIS) K.8 (248, 213, 107) Hex #F8Df01 

RGe t2C2. 186, 70) Hex #F2D1AO RG8l2.43, 187,65) RG8 (244, 221, 64} RGB(248,223,1) 

RG8 (242,209, 160) 

81. Golden 82. ESPN+ Gold 83. Australian 84. Gold Bead 85. Delicate 86. Gold Rush 87. Goldenrod 88. Buddha 89. Gold 90. Gold 

Pearl Hex #F98300 Gold Hex #FAD360 Gold Hex #FCC923 (Crayola) Gold Blossom Fusion 

I-lex #FBEFC9 AG8 (249, 179, O) Hex #F9CBOF llG8 <250, 21 I, 96} Hex #FAE782 !0{252, 201 , 35) Hex #FCD667 Hex #FDC939 Hex #FDDFAl Hex #FFBOOO 

Fl:6 (248, 23'i, 201) R',8(249,203,15) R'.",6(250, 231 , 178) RCiB{252, 214, 10J) R:ifJC25l, 201, 57) K',ft (253,223, 161) RG13 {255, 176, (l} 

91. Golden 92. Towson 93. Golden 94. Goldenrod 95. Golden 96. Brightest 

Rain Yellow Gold Yellow CMYK Yellow(RAL Glow Gold 

Hex #FFB657 Hex #FFBBOO Hex #FFCB05 Design) Hex #FFD772 Hex #FFD971 

AG8(255, 182,87) RGD (255, 187, OJ RGBC255,203,S) Hex #FFCEBF RGl3(2SS, 21S, 114) RG8 (255, 217,113} 

RGfH255, 206, 143) 
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