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ABSTRACT

An Image Retrieval System
based Sensibility using Matching

of Color and Visual Information

By Lee, Kwang-0Ok
Advisor | Prof. Bae, Sang-Hyun, Ph.D.
Department of Computer Science and Statistics,

Graduate School of Chosun University

Today, with faster speed of the internet service and development of
web-technology, a great amount of information and data with high added wvalue
i1s being distributed through the Internet network. There have been active
movements to use information resources more effectively.

Information retrieval means a series of behaviors that users retrieval
information needed for decision making or collect specific information, retrieval
information desired from the data saved in database, not information scattered
and analyse them.

In the beginning, it was text-based information retrieval, but its range has
recently expanded to modelling, object recognition and even user interface. As

the number of internet users has expanded, the amount of information has

- vii —



greatly increased and much information can be shared.

It is difficult to find useful information in the internet network. So, to find
information which satisfies our needs of information, we are developing new
methods on the information retrieval and technology even though they are not
efficient.

Representative methods include XML, RDF and Semantic Web developed by
W3C. And, as the era of the internet network came since late 1990s, it has
been applied for various areas such as retrieval, computer vision, graphics and
broadcasting.

Though the vision management has such a short history, it has been come
into spotlight in areas relating to video information based on visuality of human
beings.

As the amount of visual information has increased, we need an efficient
retrieval method. Rather than low-level information such as color, texture and
shape, we need more content—based information using expression of objects in
images, background explanation and comments.

Video retrieval, an area of technology which retrieve images according to the
order of user inquiries, uses analysed information included in images.

This study designs an image retrieval system with sensibility information by
matching color information with visual information to retrieve images provided
in the internetwork or pictures taken with a use of digital cameras. As
content-based or comment-based retrieval provides images saved in DB
according to judgement of managers, it is hard to obtain exact images desired

by users.

— viil —



Therefore, this study aims at identifying same images through an analysis of
color and intensity, classifies sensibility elements by matching visual elements
according to textures, patterns, colors and types, and provide sensibility visual
information by matching color values with visual elements that provide the

results of image retrieval for users.
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a. Service Ontology
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Primitive hedieval

Ancient o Moderm
Classicism
Romanesque Futurism
Rococo Cubism
Gothic Expressiconism
. Renaizzance Dadaism
Mesopotamia Romanticizsm
EQB’DT Realistic
ome Imprassion
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Sports

Plant Scenery Entertainment
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Life Na‘iion
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USA tAourtain Music
China Forest Movie
Birds Swiss  Subway  Flower
Amphibia  France Airplane  City
Reptile Britain  Car River
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The Meaning Of Color:

Bright Red—Oplimistic, dynamic, snergizing,
axcitng, sexy, Infense, stmdating, oogressive,
pamertul, anergell, dhngercus

International significance—China - gocd
luck; India = pity; Eastern cubtures = sgnifies
oy when cambined with whits

Burgundy—Viger, dlagance, richness,
tefinement, laadrship, mabirlly, sspersive

Blue—Trut, healing, manquilty, stchily,
peans, harmony, wisdom, s, calm,
conhidence, profection, secuity, bayally
International significance—Chine -
immeetalty: Hindus - color of Krishna

Groan—lanre, swy; hecting, ferliy, good luck,
ity

Other International significance —In Korsa, pastels = st

d Fee o3

F
. nterna

R ICE

Terra-cama —Whel
welcoming, warnth,

ty,ceadibiln, swanerh, cuhoriy;
ustworkiness, vadiicnal, quiet

Lavender—Enchantment, nosklgia, dklicacy,
Haval, sweet, ashion

Baige—Exrhy, chasis, neural, warm, o,

Teal Blus —Emcfional healing, pleasing, ich,
bland, medanchaly

profection, unique, sxpensive

energatic, Feminins

Olive Grean—Tradiicnal coke ofpaaze,

e

International significance —Hiliary

Light Blue—Pzacs, ranquiity, quiet, cocl,
decsonding

Neutral Grary—Mauiral, corperale, chas
clean, soh, purs, undersind !

practcal, zsol fimles

[Z2¥ 3.4] HP¢ The Meaning Of Color
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plentiful, full, mild, perfect, relaxed, safe, satisfied, warm

offensive, cold, crooked, dizzy, irritative, retrogressive
strange, uncomfortable

ambiguous, confused, nervous, strange, unique, unstable

vague, worried

abundant, balanced, comfortable, flexible, liberal, soft, tender

soft, yielding
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terra—-cotta

polygon, half circle

w3 EE % e EE 3 H
segment of a circle,
s . rounded triangle trapezoid
T light blue blue ) )
rounded polygon equilateral triangle
isosceles triangle
) trapezoid, segment
polygon, half circle .
. . . of a circle
bright red square, circle bright red | . .
isosceles triangle
rounded rectangle . .
equilateral triangle
. . isosceles triangle
half circle, circle . . .
_ bright equilateral triangle
burgundy rounded rectangle 2= .
yellow segment of a circle,
square, polygon .
trapezoid
) ) equilateral triangle
beige, circle, square ) )
. isosceles triangle
orange rounded rectangle ARy navy

segment of a circle,

trapezoid

beige

olive green

polygon, square

circle, rounded rectangle

2
o

blue, green

brown

sector

isosceles right

rounded polygon

neutral gray terra—cotta triangle
green half circle, rounded sector
bright rectangle 4 bright red isosceles right
yellow half circle triangle
quadrangle,
bright rounded triangle parallelogram
e - teal blue
yellow rounded polygon rhombus, obtuse
triangle
rhombus,
. rounded polygon parallelogram
T3 orange ) purple )
rounded triangle obtuse triangle,
quadrangle
) rhombus,
light blue
] ] rounded polygon . ) parallelogram
5 light pink ) | fuchsia )
) rounded triangle obtuse triangle,
beige
quadrangle
rounded triangle . . rounded polygon
brown F =% | light pink

rounded triangle
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[£ 3.10] &2 Ao 3 Color® Kansel U2=®l2~

4: 4 (Domain
SR s Color =¥~ Kansei 12282
Range)

Color hasRed(color, light blue, bright red, bur | pure(57), natural(X+d2=21%), ele

Kansei integer) gundy, beige, blue, brown, | gant($-°}3), warm(u}523h), classic
hasGreen(color, green, terra-cotta, orange, | (i2A), hopeful(3]%), young(#& <),
integer) gray, olive green, neutral, | balanced(¥F &), soft(¥ =), com
hasBlue(color, bright yellow, navy, light | fortable(9te}), calm(3l8), dangero
integer) pink, teal blue, purple, us($18), active(Z9), strong(Z3h),
hasColor(Kansei, | fuchsia stable(¢FA)), aggressive(34), uniq
Color) ue( ), mysterious(214]), sensible

(&), tender(F-=2 %)
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Distance = \/(:Ez - :Ej)Z + (:Emi xn)z

Color =

R.G.B(Image)

Intensity = (R.G.B)/3

[23 4.2] Distance, Color, Intensity A4k

Tx2E YEd L o
Photo
Human
Animal Scenery
Tiger Sky
Zabra hountain
Cat Forest
Lion Flower
City
River

Entertainment

busical
hALISIC
hACvie
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Sensibility Factor

Animal

Cat

Tiger Zebra ewese
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tigerdl

Points = (38, 3260 (639, 181)  Distance = ¢

o
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Pixel Profile: tiger01 from (38, 326) to (639, 181)
- Red Green - Blue '
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Pixel Profile: tiger01 from (38, 326) to (639, 181)

- Intensity
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Pixel Profile: tiger01 from (38, 326) to (639, 181)
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[E 4.4] 9 tigerOlol A Ao gt HE Zel 3+ Intensity

FEe A4 i A @& Intensity
R:0,G:0,B:0 0
low R:14, G:0, B:0 4
R:13 G:0,B:0 4
R : 251, G: 242, B : 233 242
high R : 255 G : 255, B : 232 247
R : 251, G : 198, B : 146 198

[2% 41012 [3E 4419 o %= ol g a2z s vebliar gtk

300

250

200

&1 0y
g

100

tigerO1 Z4 &|ofl st 2=

0-100 101-400 401-618
T2t

—o—|ow
—=®— high

[2" 4.10] tiger0l A Ao ek #x= 13

[kl




e
-

o

2. 94 tiger0lel U

T
i~
)
o
o

~L
,AO
Bo

b

ol
o
el

Ab tiger01 A A o]

K

KR
T

(2% 4.11]

OioA | e

=
=
=

(0, 0y (R39, 479

Distance = 795

Points

B

(19 4.11] 973 tigerO1e] of



RGB, Intensity,

=
-

u}

A4 tigerOlel gk 3

L
T

[ 4.12]

e gl

S
=

HSV %t

H S

R G B

Y

|
o 2 00D IO T (0 D 0 D 9 ey D e fe s T g
$m43%89DQENS%%EWZ43]223333233&1]5M43
T e s FTa T Rl el e e ik
—— e W T ey A 0 W00 00 LD 4 00— O 0 00 6 s BB ey
WO LD . W o oo s o 200 [ 12 00 P S0 00 L0 L0 (0 e = o e e m
8888??08925]11]11]]2 ]]]]]] NN (T —
A o P gl L et R T O O O O — O O 0 0 00 P L0 0D B =
O B e ORI IR D05 S o o o 0 01 6w o o0 - - DI
DRpoPaadon™ I
foa] mm
— — L0 0 LD 0 7 L L 0 60 P 0 ) 0 £ fay ]
%mqfna?_%.l_b_UH__H_mmﬂ_%%m%oo9858?8998??89QIQQQB
mmP mor- o =
R e ey = e e A o e e Tl T P e e R i == ER T T
NgorLoo—n,_FondPF0 S0 —R0T0mns e nm fipYaN]
mm™ s a e
Yy ey N wH Uy Y [Ny o X o oy Y i R 2 g = N
HR=zolononFoaeDeNTFa—Nannnomms 00 <0
e o e e = S
bt T et 00 g 02 [ = [ o 0= =F =T [ 000 00 00 55, 7 oo
S oo @ mORotoE~addofoon P NI amE
CO0mm2oarreaT = —

5]?3951?395]1&&900]]23344555??899%%%

O = = e £ = L L O

[ 4.12] 9 tigerOlel| of3t =

o=

=]
w4

A AR wE RGB, Intensity, HSV

Al
XN

= 4

C

=
= ©

34 tigerOlol o

L
fu

(29 4.13], [29 4.14], [29 4.15]

=
-

€3 RGB, Intensity, HSVol| w

63



He

Pixel Profile: tiger01 from (0, 0) to (639, 479)
- Red Green - Blue '
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Pixel Profile: tiger01 from (0, 0) to (639, 479)

- Intensity
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Pixel Profile: tiger01 from (0, 0) to (639, 479)

| — Hue — Saturation — Yalue I
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[ 45l = Aol g A Ag 7+ iAo 3 Intensity #t3 thiEx 2
FE3 Aoln [9 4.14]o1 - eF 2ol B gAo = AAe EAN =
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ZFE el 1A HE 4y # Intensity
R :43, G :82 B :17 47
R :69 G:96 B :29 64
low R:8 G:0 B:7 5
R:0,G:1, B:0 0
R :33 G:59 B :24 38
R 255 G 248, B : 209 1
R @ 255 G 255, B 1 222 244
high R @236, G229 B : 185 216
R : 232, G255 B 121 202
R 255 G 255, B 1 223 244
[Z29 41612 [ 4519 diE 2% gol dig 29 =& vt Ao



tiger01ol| CH&H 2=

7+
(=}
pt —e—low
—=— high
i
I} ¢]

0-190 191-250 251-500 501-700 701-799
22

[kl

[29] 4.16] 34 tigerOlel] that % 19

3. QA zebra03°] W3 AA F=

a. 9% zebra03°l W3 AA FEL 93 F3 2A

(23 4171 934 zebra03el A AAS H4 A AW F22 ¢ 2= 9

l
3o
o

9o 4AL vhehy)

o

Aop A shers 9




] zebral3

d Points = (76, 479) (639, 240)  Distance =¢

[19 4.18]2 94

Intensity, HSV #& WElH 3 )t}

37 zebra03o A A Al g A MY AR FZo] wE RGB,




H S

R G B

Y

2|l
BREBeR- 32 BRRsREEINLLINER LRBEIESERRCE
S ETEos DR T RERRETNIIIRERRSHBENBES LY
NRFRcorcone T2 RNERRRAERRRRRR LS T AE T RT e
SBBN BB BELEESRARRRERRERSFABRYSNSE
828585 35 IIENEC S 9 SR HREYEISLEER2S
2B35o88805 0B BARARERENERIIDHENIINGS
ERBRCB- 37 BBEsREUINRRINFRBEERESBRACR

??????????
44444444444444444444444444MMNMMMNMN”
=t ot —omomo O =] — —OmoOr-r- oL > oL s e T

.......... 2 — O 00 =F LOLO) L0 == 00
EU_.....r_nDDJ.D]H/_n/_nJ.ﬂ—.55_.:...8901234455?890000000000

R S Mmoo oo mamamEeseooooog
O O 07D =1 L0 0 - 00 — O O = WO L0 M- 00 0N D — Ol 00 = L)
e A e s bttt G B 60 G B T T 0 G G R D B 6 6 60

(2™ 4.18] G4 zebra03o] A 2 A o tj

A

=]
w4

A AR wE RGB, Intensity, HSV

Al
XN

= 4

C

A A zebra03el A1 74 A o]

o
=

(2™ 4.19], [ 4.20], [Z9 4.21]

o] &3 RGB, Intensity, HSVol| w2 &

HARE

70



He T

- m— — o E— o E— O S W s TES

Fixel Profile: zebral3 from (76, 479) to (639, 240)
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Fixel Profile: zebral3 from (76, 479) to (639, 240)
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