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of object shape based on the normalized phase
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ABSTRACT

Robust similarity retrieval for radial distortion of object

shape based on the normal ized phase angles and moments

Lee, Yong—Eun
Advior : Prof. An, Young—Eun, Ph.D.
Department of Software Convergence Engineering

Graduate School of Chosun University

As content-based image retrieval is commercialized with character-based image
retrieval, many research results have been published for effective management and
retrieval of images in a large—-scale image database. In these image retrievals, the
rotation, the movement and the scaling of the image are invariable, and the algorithm
must be simple and the processing speed must be high.

In the content — based image retrieval, a histogram is often used to express the
characteristics of the image. Since the histogram has a relatively small number of
characteristics and has a small storage space, it can perform a quick comparison.
Therefore, it is difficult to grasp the graphic characteristics of the object because the
search efficiency is excellent but the spatial information can not be expressed
effectively. Although image retrieval method using outline and vertex of figure is used to
express spatial information, search speed is relatively slow and it is vulnerable to
curvilinear distortion such as radial distortion.

In order to solve this problem, we propose an image retrieval technigue which is
robust to the morphological noise and fast search speed by expressing it as histogram
using the normalized phase angle and moment.

The proposed algorithm search the edge and center of gravity of the preprocessed
image object, and compute the relative angle of each edge with respect to the
baseline. 360 ° is divided into n equally, and the area is calculated using the sum of
distances within each unit angle. in the normalized the total area, by excluding the
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directionality according to the phase, the unit area becomes the characteristic vector,
The similarity is analyzed by comparing the characteristic vectors.

Through various experiments, the proposed algorithm showed better performance than
the conventional histogram algorithm, especially, it is confirmed that it is a robust

algorithm against radial distortion.

_Vi_

Collection @ chosun



. A&

ni

| ZEIDI

X2

ol HO
CIoIE 2l 2kol
t1 <

=
=

o

g

st
=
o=z

S

oL
e
b AIZICH2].

o =
= =
2

e
]

of
ot

(]

=2
-/

O

=

Fb AZ0I0I0e 222 A

ot
M2 38 O X2 UL

=<

o

gt Cl
O Al2EDt Z2t2l HISH0il A

SE O XI= ZEIDICIO TIolE el

o

A
EICICIO S TIOIE &<

Aot WERR JI=9

ot0d

| ICT DI
tO4

 —
[ws]

}

¢}
o
—

¢}
¢}

S|

+

=
C/|
=

s
—/
gt
=

2
=]

[1].
I

0

[m}]
=

ot

25

ol

=
=

0l

[==Ne]
- =

RO
Ju

7}
[l

Rr

o

e)

A5t A0l

ot =

A IIRMEZ HMAl

=
[

2 E

X

pNe)
= —

JJ
T

ol

<l

Ed
no

<0
B0

ol

-

K0
K

_

oJ

W}
<l

ol

53
Uk

I
Uk
Kk

il

<l

Ed
no

_

oJ

Wl
<
T
)
s
I
A0
ol
<0
B0

KJ

ol

[N
m

o
0}

StCt.

5
—
)

S AIAE0] MAIZIRAL0 0l

=

S 3t

)
Bl(CBIR : Content—Based Image Retrieval)Olct

0

E
=

JIgte 2 0l0IXI2

= o
o=

=
T

R0

D
180

Ju
1}
x
jild
ol
X0

Ok

~J

!
5%
<+

ioll
Bl

ol
o0

<l

Wl
A0

Iy
RO

ur

o
0}

21 [

EIDICIS

=

[wi]

Collection @ chosun



1
B

&l

tZet DBA U2 Sa CIOIEHIoIANA

B

gl

0]
Rl
=
1of
o

<0
30

ioJ

HOd Me2ISE0F Eetor

2HeH5

0l

=
=]

10l =896HH &3c

olz
=20

=]

HiMsE g2

&, OIS, A9

Ok

1

UL

=]

A O A

P ey

toHH

—

[=NVE

Hel

-/

OH

C|

b

2
[

b U1 =20 &10elS0l

A
T

Ok

ol
A
)
[}
R0
iy
o
<0
B0

Ar

o

X0

Il¢
H

Ean

=g

0l
0

ol
1[4
H

il

, SEOUIA Het

JU

=o
o

Collection @ chosun



&)
By

1. &

A

i0J

ol
i

Ol CHotOd

)
=/

S0AE LAFH

=
—
al

=
[—

ulJ

ur
Rr

AXAH LHEHLIH

sc
2 0f AT

PN
=]

Z0lA Ot

F

(0]
fuit)

o
I A

o
ju—

2 Ml 2te

1ot &K

245

AL =0l

2 22 MEU UAOAM =

X

o
E MEEHD J2BH 0lH

ur

0l

E =0

2

st 20|

0l

110
o
Ll

Ul

_

oJ

(@)
KD

i0J

K0

o

9]

010

ol
fil

-

10
JIJ

9)
2l

no
11

ot |ALT

23 X101l CH

A9l
S =

= &

=
T

’

ni

9]

At

ok
ioJ

HHIO CH

N

H

& Ot

Xl

s
%0
Tl

ol
RO
iy

Ar

0l
K

i0J

Ar

)
HH

Ol JtsotAHl ZI22 £&2

AH
Al

cC A
— O

ol
ofl
20
ol

KO

oT
Ar

W &2l XIE0A SHAH

g

0l
or

=
1o

ok

U

oJ

ol
<0
B0

i0J
by

m]
zl

<0
K

| =

ol

=0, Jtolet

(IS ESg={0; DN

1o

o
un

= Jthlel

OI0IX

ol

ioll
%0
H
T
U

oJ

m

o
ug

oJ

Kl

T
arg

oJ

U

oJ

)

00

e

OICt.

i0J

Rr

e

o198 B ol oA

&

11

&£ 180° E£= 10142l AlOF

ES

el

L

2
=

0
IS

<l

0l
Rr

T

o
110

010

1
Kl

Gl

Al
0

i0J
oo
&M

e

=X

H

| 28 JDIHE P

I=Ne]
= =

Jt0il et

Ar

P10l S0 Xl= EE0I UK OI0IXIDOF HAIELZ f

e =
& 2 AN 3

}

J

]
U
[

i0J
I

Collection @ chosun



b IH=2O0ICH.

OFJ

o
Kk

Ju
)

& Of LI

e 2 =0l

<

-

10

<+
]l

b

Uy

ol A

<0
0

[un]

g

o

0l

=il

(o)a]

X

HIOF DA €8 HEl Oly &2k

=501 8tCh

JHE

=2
=

ilo]

[AEHI2ES] Helol &

o B €&

HXIE2 A

0

0
0
KO

oT
Ar

0l

Ju
7}
RO
iy

ol
[Ar

AL 2K

10

OlA8

Uk
B

fill

10
K0
H
0
1o
ol
0

0

Rr
or

<+

ilo]

e

E
ol

ur

fill

10

RO
Iy

ilo]

o
o

oJ

-

80

Ju
)
ur
ol

&3

A
<0

Uk
K0

ol

O
Ll

Ar

-

10
ol

10

o

D

H

0l
Rr
ior
I}

1o

o
un

gl

B

S

I.

o4 A
So

&

}

X

ot= 33Xt AMNAHZHESR 2
AL Ol 3Kt

XH

=
—

AL HI O

diole IH

=

& s e

ioll
ol
=
]
Iy
RO

~

M0

UL

ol

ol
<r

R0

o)
RO
Iy

ol
[Ar

9]

00

11

o0
ar

ol

]
Ll

Ar

lo-

o)
<

11

O
Ll

Ar

8 2.1 Zel=2diolE e

Collection @ chosun



= 5t > r 5 o1 3
s WL o B g
M ow 2 2 5
KE “_m_e .H._.w %0 ) 3 W..ra o Mt &
= 80 I TS
s H oy ! m o R 10
- —~ e g h 110.
S w3 g =R Doy .
= 0T = oW g Aroen R
S ITE e Twl s 3 °
=< 05 & = o Kk = 10 = 1l
20 _n.__\ 10. “=_|._ - (e} ou_o 02 H
_ T B W g X0 S5 5 X
ol a5 w2 =) S~ © 2 3
I I o = u o ol
= g M Wz ow W y 2z
ol B = < = R DS
°  m > il o1 H IO o
En — = ~n O
0 S 0 = HESL S a1 m R 0 5 4
= N ) _ ilo RO o=
o D| Ar il Al DB o ) o
A S oMo i R0 5 oo W
O L o S W %0 R =
Qv a4 & 80 X0 o) H M ©
—~ 9 © & D ™ ur = R0 < =
w M ol 20 %__H_ al % o1 S _;.__. . OF
0 o B =< K ~
2 = o o W F X iR TR
y DS w0 Dww X g
51 ool o o = < n oz O
Ar Al Ar =2 F i - oot 1o
= ml_ Ar el KO ° R = RO
M . D T Ar n0 = S "N
N s oo W ro 2w
S B > T wm o K
_ o — U RO 2
W —~ It o KK = )
N = . K 01 o O o o W ol
T O il 03 ol &

PINGI=1E

tol =
Collection @ chosun



11

10y

PRIl @ =Z0|

2

HEE0I22 0l&A

A

i0J

190

Rr
or

<+

Aol et

=

=

Sgulpel

AL XF
S

e HARH, &

o
ju—

A
Collection @ chosun



(CBIR)

o Fol

H

=4
iad

-

80

i

o)

00

19924

ANAEEZ2

Z A (CBIR: Content—-Based Image Retrieval)

HHAIE OlF Zel AHEE D JA2M[10]

=R

0

KatoOll 2l

ot

P

2

= 00l

8 2.52 20

-

&l
(=]

Query Input

Feature Extraction

Database

Feature Extraction

—

Browsing Feedback

Result

8 2.5 iEo)et

o
ur
5
3
I
ol

AHS XHOH I

ur

KF

Zct 32

a.

OI,

Ju
c
B

<
L

b=
n

!

il

0l

RGB, HSV, YCbCr =

HOZ&=

=13 =5

o

<l

o

11

0l

t= Z10ICH

-

20
30

_

oJ

o)

9]

|&OILt O

=]

Collection @ chosun



o3
<+
ioll

-

ol
=

11

K0
=

PS

S A0S <

K0

M0

ol

9]

-

<0
I

F

AETE(Color Histogram)

ol

HME A

0
27 (Color Correlogram)

Ol AEZUA SAHE

Ol CH
Eé

I.

o
2

A
s

A
(=]

3J1et i O0ILE ZH
g

H

Al
A

=2
ju—

412
)

X
2

(

=
of t

<+

o
r

Al

ol
<0
30

OF

ol
<0
B0

Ju
K

]I

=11
(L ——

AH A}
o

AH AF
o

i0J
)
<

e

AH A}
o

I Huang2

0

Zot| 2

oft

1

i0J

®

|

Helel s
otLtel Aats JiXls 9ol AJ|

ol X
=2 o

=

oI

o0
I

Uk
i

11
iy
RO

/\H/\I-Ol
=S =

22 Hote

o

R0
no
K

10l

F

[l

S

32 =X ZEol 2

0l
Rr
00

pill

0l
fil

Ed
no

i0J

oI

ur

i0J

|0 ACH16-18].

ol

e}

HA RE

| —

o

olAl 20
gH 3=

Z20IH HE
C.

Rr

JU
RO

190

OILt

FHEO RA0EZ W=

b

k=1
—

il

29l

i0J

00

11
iy
RO

D
180

i0J
o

o
0
ur

J
7}
18
=8

un

Jlgt ZA AIAZUA Y SQ6tH =0 X112 AUCH

Collection @ chosun



H

(1) GIX| 2=
(Sobel) gt

(a)

I

Ll

9]

ol
<
3J

o

9]

=
S

2= A

SH
=

£ 3x33J1¢

2iese

a=

VI DN

o

ol

D
T

o)

E

ol
nS

ol

Uk
oH

o0

KK

160

ol

-

Al

-

Al

il
o0

g
o

[e=)
g2 X, vy

SH
=

3x3=2712

a8 2.61 2CH19-22].

Jb Blw& =c|Ct.

c
T

<dr
<J
&l

_

oJ

™

BJ
0J
~0

N

O =L

+1
oF2t
+1

0l

F

+2
+1
A3

b) y filter

b) y filter
gl 2.7 T20|E(Prewitt) OF

+1
+1

+1
+2
+1
+1
+1
+1

a) x filter
a) x filter

H
H

I.
I.

22 45° JI=Tl

—

[—

EH

(=}

=S|
)

dl
(Roberts)
A3

=
Ot

[—

=

JHX
(b) ZF0IE(Prewitt)

(c) 2H

2 H

< =20

== =3
==

9]

nO
ol

OF

S
0lo
KD

Collection @ chosun



3

A

(Roberts) O}

=

J8 2.8 2

oD

i0J
oD

ol

il

=
IH

tO{ &fCH

[¢]

=01

O 2 ALK

Ju
AK

oI
ur

i0J
A0

0l
Rr

’

ni

L
(2-1)
(2-2)

2
=

=
=

maydy It &

2

m

RN =13

=2o
"0letH, =z, zy, 2,8 R

Ty To, xgg—l E’-}”%éol x

)

Ty > x> 24
Ty— T

mey (

’(

| 2, 00d 2 my, z,0lA

AFO
> =

=
T—1x)

A 2 my,myIt Hel d, ,2 BEUHMAUS M md,
0l 2A=A0ICH23].

OlA 23
ot 2.

[¢]

A0, Ol A

= X
(S

=

=
-

cigiel &0 <
ot
x

2|
=
T

<0
KK

oF

ol
pAl

ot

(-H)HE 7g &

Ju
|8

’

_10_

Collection @ chosun



(my +my) (2" — z)

(m1 + My )E/ + m35/

(2-3)
(ml + mQ )E+ 77713‘%3

— (ml +m2 )E+ 77713‘%3
€Tr =

(my +my)+my

My, +myT,
(m +m,)(

m1+m2 )+m3x3

(my +my)+my

_ myTy + Moy + My

(2-4)
my +my +my
— my m, .
mytmytmg Tt my+my +my my +my +my "

AHe = e RASHE(C,)Y y= LEo ASHE(C)2 nE0l 24X
SHASHEO B2 At 22 HHOZ 5 Yo RASHED y= H&to 2
SAMES YVHAN BG4 (2-5)9 A (2-6)D 20

m,q L) My .
C, = X X @yt ———— Xz + PR
xZr n n, n, -
Zmlk mek Zm,k Emlk
- el k=1

= zk
(2-5)
Z m.’l;k; et

m
yn
sy
y
ok Zmyk
k=1

; Z myk:
k=1 2
1 n
2 i

- 11 -

Collection @ chosun



C= (GIJ s Cy)
1 n 1 n ~
:( n (Zm.uxz) ) n (meyt) ) (2 7)
i=1 . i=1
Zm.l’( Emyk
k=1 k=1

_12_

Collection @ chosun



. Metole €lels £ X
A. €1c2E *x
C start )
v
| object detection |
v |
‘ preprocess | Unit area
v v
| edge | | object area | | unit area |
A
| centre of gravity | ‘ normalization |
v

Distance & sort

remove directivity

!

‘ distance from center of gravity to edge |

baseline

Similarity measurement

o

similarity measurement

sort by phase

b

v

retrieval result output

resampling

end

l—O

Ol E
OlA OIXI(OE 3.4)2t RASH (A 3.5)2
Helg Fetth. RAHSE0A GIXIDXL] Hel

I I8 MAMOIoIX(OE 3.2)0AM dXel 1d
Totdd,
SIAED

_13_

Collection @ chosun

fAE
2 (

OH

) -/

A

X2l




JlE2=z & XSS Hel 2ZEotsS HElsh J0I1B=2 2 XS |40 OHE |X
£ DeotAl %=C0h Tetsd 2 iXI2tel MUEQl fIasS DHoiore 240l RUCH
0l2 <5l SAMEUAM EEZ2 Baseline@2 ot 22t oflXlel AUHAEE =Hot
UCH(OY 3.7) 229 oK 2X= S420 dldistn /[AX ez dFS 24E
2 resamplingdttl O X2 fI&2+e] 2AH(OE 3.8)E S AlZICH resampling% Oil Kl
SS HAZEZ nSEotH SRS e SAHSHENAM XIS Helss O
CZM HRIZT0l st HES HASHT

EHES st ot S, =40 20HH ot 1, Baseline@Z2FH ZEW0l =
UGS AMXE 2= HES M2 HotH gs8 2 tHMGHCH (O 3.9)

(BT

= [
IV 420 £0 HA3BO 2W SST@ ¥
DLEA- S 0EH =D
b &t 0I0IXI

g 3.2 GIXOI0IX -1% 3.3
XMzl = 0l0IX
NV
| \ﬂﬂu wm, \\
12l 3.4 a2 35 2 3.6 ”°
Xl 2& FHSE 28 SASHUA OIXINEXIC
el
44 -

Collection @ chosun



@ Fowe 7 SlEme| [Hrowes S ([T (B
TEE BIE =2M 4Y0 £O 423D TW E=82H) - TEE BIE =2M 4Y0 £O 423D TW E=82H) - TEE BIE =2M 4Y0 £O 423D TW E=82H) "
FEEEDIDERY T PRI ) FEEEDIDERY T PRI ) FEEEDIDERY T PRI )

o A2 FFANY WXNKIC AHel o 0.015 EI9IZ FEAIZ WIXINXIS Hel e YALE D8 BHAT WOl

w w w0

7n 7n s

@ @ %

0 0 2

w w »

© © 15

0w om0 w0 w0 w0 wo o o5 1 15 2 25 5 35 o s w0 % @ % w %
x104

a8 3.7
Ol XIDEX] 2
Hel olA&E0™

{“/Collection @ chosun

g 3.8
Resampling &
Hel slAED ™

_15_

Y

10 g
N
M ©
10

2
Ja
ol

|IAETH



1. &xXc|HE

= 2hel8lAMs RHSHEEL AT 22 0XIE OlZotL 02
g B S40l S20t22 0I0IX2l AFOIXE 256+256 FJ|1Z2 HEkst
X

MHE 285 AHOZ H=3tAlI|LD r=3 Octagon OtAIE 0| E6HN

o
o

st Ol

0 0 1 1 1 0 0

0 1 1 1 1 1 0

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

0 1 1 1 1 1 0

0 0 1 1 1 0 0

18 3.10 r=3 Octagon

0tA3
o 20 N e i | (73] o > N |-l o | [ 51 i ¢ == )
ﬂr"a‘(E]r HUO 27V Y0 =0 G2A3ITD BW E2THE M ﬂr"a‘(E]r HIUO 27|V Y0 SO H2AITO FW =E2ZH M ﬂr"a‘(E]r HIUO 27|V Y0 SO H2AITO FW =E2ZH M
NEdL | k|RAODLEA- 2|08 |aD NEde | k|RAODLEL- S| 0E| D NEde | k|RAODLEL- S| 0E| D
img BW dHMciUES =B 00X

a) Resize O|0| X b) Ol&l3 HA c)

J8 3.11 8Xcl & Ol0IXl

1
it
0=
0
08
0

_16_

Collection @ chosun



<+

oll
HH
1

FIOZM

(=)
=

CIHE =S M
HoAg Of

i0J

]I

£ O0l=ol Ol Xl

A3

0

o
T

ol
i
K+

T
A
o3}

ot

2 A2

i0J

ol
jild
Rr

K

. KB &2

B

ol
KD

U
IH
Tl

-

Al

00
0
K

r
8

ol

He y=0l ot Ol=otA

oH
=0

t= AH0IM, O 20l n,, 2 kIHS &

2
=

]

RO
AU

—_

I+

RO

Kr

0l

(3-1)

xs
N PN
X
S k,z.,_,
+
i
"2
:
7+ |
N
o)
X
2l <
I.T
xs
7+ |
X
|l S
S k,z.,_,
Il
GI.

A2l EHE0I(S) o122

=
[a—

(3-2)

HES4AO0IC.

oF

ol
ol

et

KB ct

[
Ny

et A

(3-3)

) (msk:‘rsk: + Mg+ 1Tsk+1 + M+ 2Tsk+ 2 +

(‘rek: — Tg

5(‘rek: + ‘rsk:) =

. + Mep—1Tek—1 + mek:‘rek:)

oL

(3-4)

+ Tek—1 + ‘rek:)

(‘rek: + ‘rsk:)

) (‘rsk: + Tsp+1 + Tsp+2 + oee

(‘re BT Lsk

_17_

Collection @ chosun



€5t n, =(v,—r,) OI2Z Al (3-4)= 4 (3-5)2 20| E&& % ULCHL
T
nzl:k:w_ xsk:+xsk:+1+xsk:+2+ vee +£U 1+$ (3_5)

A (8- 5)01|A-I Lo 2 pdE2 2ES It AX F AU o2 g0l oot

Al x
2z, Al (3-5)8 Al (3-2)0l tHYoHH

1 (xel + xsl) (er + xs’Q) (xffl‘?, + xé”‘?,)
GI: = g N1 9 ) 9 +'“+7’le ﬁ
1
:g{ (g tag i tagaot o fagta,) (3-6)

+ (x52+x52+1+x52+2+ +x(1271+x(12)

+ .-
+ (xsk:, + xsk:,+ 1 + xsk:,+2 + o+ xek:,* 1 + xek:,) }

Al (3-6)UIAME z=0 THE RHSAHEES AHHULS

i HO
In
8
£
Mo o
g
o
_I_
_O'j
2
J2
Pl

o ZpimOZ L= 20| 2 Al gyo yJ_}EE
PHASAES Al (3-7) 220 XHS ASAMLD OEDIIXIZ AU 2E
ME S Mol BXe SHESZ L= g0l X y&HE2 SHSAEO0IC
o 1 (y(1+y51) (y(32+y52) (y"‘ +y5" )
C’y—g n,q 5 )2 5 4+ Ty 5
1
:g{ (y51+y51+1+y51+2+ +ye171+ye1) (3-7)

+(y52+y52+1+y52+2+ +y(1271+y62)

++

(ysk:y+ysk:y+1+ysk:y+2+ T +yek:y*1+yek:y) }

HH

M fHsSEE(0)2 o=

A (3-8) 1 &L

o RSN yxHES SAHSHHES wHOE=Z

c=(c,,C,) (3-8)

_18_

Collection @ chosun



ot0d 18 3.12%2 €0l ZEotth. L2 = AHA

=
22 FdEN HE0l g0 EXE0ILE d=0l Hioh 2=

— - O
wel B 240 U=l JIEE L0l =S UL
51 B-— RHEY —%
h2
53 — count = 0;
hd — C_x_temp = 0;
hE — C_y_temp = 0O;
56
57 — for j=1:256
R — for i=1:256
B9 — Cx_temp = C_x_temp + dil_ima_1(i,])+i;
B0 — Cy_temp = C_y_temp + dil_ima_1(i,])+i;
Bl — count = count + dil_ims_1{j,i};
G2 — end
63 — end
64
BB — C_s_r = C_x_temp/count;
BE — C_y_r = C_y_temp/count:
67
8 3.12 2H=s4 24
4] Figure 2 =/ | 4] Figure 3 ool
oE =EE 27 490 E0 H23ED 2 ESZH o%E #BEE 270 420 =0 HA3ED 2W =22 M
oA o NDEHS | 3| A0 RA- 2| 0H| D

FHNSEA

18 313 0Kl &= 8 3.14 RAH=sd

02
MH

_19_

Collection @ chosun



3. 2HSAHEOUNAM OXIDXIS Hel
HAO| 3|M0 CHold S8 ol= BaselineO] HQZIO0F AUUAEE RE £~ USCO
Z RASACZRH I H Helo |XIst IXINKIS Helel #=Z2 Baselinel =
O 2 OlKIS2 Al 2E=E REHC
2210l HXI=S2 2EE= Baseline@22H Ao BN M2t 2LaH 226t
AR &I =0 BaselineL22H ®I&2] HSIH ot ZLotH SEot= JHatel
HXIE & HRA0| QUL Ol 256%x256 AJICl FANA SAME £ A= 2O o
|2 JH#== 32,7687 0|22 OB 2 £=2 resampling® Z It UL & A0
M= S22 0.01°2 resamplingdtdd = 36,000002 JI&2l OIXIE FotULCH
resampling € JIalS] HiKl= oY SAAEL &2 ZA29 WX & JHE 2AMES
2402 UHGHILCH
'Z Figure 6 . m— ol iE) ';' Figure 7 B s an @E‘g
ﬂf’a’@ BEE BN 420 S-(D Q23 D) é’(ﬂ) == ()] o ﬂf’a’@ HEE BN &0 S-(D Q23 ED) é‘(ﬂ) == o
DEae kA0 EL- 3|0 aD DEae kAR 0BEL-3|0HaD
e : %‘EEI E!EJ%\?,‘ TX‘IH}I\EI\ Hel ‘ - 0.01‘2 2 QEA‘I?,I SHXIDLX & ?1 el
140 ff | 140
L
120 f / | 120 “,
100 ‘ " / I 100 [ = ‘,‘I
80 / | [ 80 [ i
'IWI“W HM / : .‘ \ J f
. R« | ‘ \ . \ ]/ /
40‘ I;\\J ’ 'y 40 '\ - e ‘/"
m—l‘\j | wl )
DD ‘\EIDD ZC‘DO 360 4E‘DD SC‘DD GCIDD 74.‘10 BEIO 900 : DD D.‘i ‘; 1 ‘.5 2‘ 2‘5 :‘i 3‘5 4
fl 10*

8 3.15 OlXIIEKISl Hel ol AEDE

Collection @ chosun

2|
S

&l

= el SlAETH

E=2
=

8 3.16 clM

_20_



4. &0 IE B olAEDH

4

=
o=

j=|
[o]]

x Jo

AN AHAZE HEQE 20| resampling=! GIXIS & £=JF 32,768J4 0|A0|0{0F BlE2 2
S HIWOOIEHZ E=26t)|0ls Mo AMetXol FtBHD ECH O
1 o

e Jm
M
HO
2

3.16). MetMd &S =2 XSS 1SstoioF 6to = &8s 9
2 9 A4 U PASHUHA OXINKS Hel ¢Sl &, 5 HE S AZEotRUC
HAEZ2 2t MKIDERIS HelS2 S dldl2tAH0 ASH F+st HEUMME dH A
g = AN 7388 HZO0IC

T HAEZ2 U4 HASO M st 21, U AN 62 RASA
N SRl &S resamplinge! OIXINKICl Helsel S0l dldlstCh. resampling&
OIKINIA 2l A2 resampling 2% ¢°2F HXIDXIC Hel 1,2 0I5t & = U

O, o &t ¢°0AM o°—(B+¢)°2 HA 5,2 o°0AM2 NWXINXIL Hel ;2
2= A (3-9)2F Z2Ch

Sy = %lgpsirm) (3-9)
{22 H==Hi0l i&Eot= °0lM H
L

Hol EM3St= Hel o A= A

Sy = Z %lk,sir@: %sim)z I, (3-10)
k=1 k=1

Al S8 FE06b)| Aot HAEE 3 ofoF € 2240 U2z dMEH
2

SE 12 drst AIZICH &3 = HHeAMS SA2=0l O

ro

BN g, = A

[

Srwre:%XS - %X_Slnqulk (3_11)

k=1
— 21 —

Collection @ chosun



ol

Iy

(3-12)

p= ded=S L0 AJl W20l 01 &HAIIIJl ?IotH ESg0l €2 AL
Mot +&2eol =AY -9 HAHES KNZ Cotl Baseline2 2R H
O=9232 AYKNE == HY 5, el
S(—) = Snor(Jr 0) + Snor(* 0)
2 HRZE0 e 8Eo 2= s &0
H 3.1 ?40 e HH
O ()| S (x10°)| @) | Sy (x10°)| @ ()| 8y (x10°)
5 49.465 65 16.139 | 125 41.367
10 36.853 70 18.422 | 130 29.849
15 38.703 75 20.243 | 135 27.265
20 32.250 80 26.882 | 140 23.064
25 26.059 85 33.468 | 145 21.866
30 21.044 90 31.475 | 150 20.724
35 18.560 95 33.115 | 155 19.918
40 17.712 | 100 32.829 | 160 19.751
45 17.069 | 105 32.094 | 165 22.989
50 16.488 | 110 40.617 | 170 27.218
55 16.034 | 115 40.333 | 175 34.658
60 15.865 | 120 45.371 180 34.242
H 3.12 S4= sUHCZ HHoP|?IolH olAENY iz HESotH
31710 ZCh

Collection @ chosun

_22_



r’z‘; Figure & :_ p— &@lﬁw
meE EEE BN 420 =0 23D 3w EESEH A
DEade | h|RQAO9DE LS| 0EH @

SIS DS BR2E0 |l
50 T T T T T
45
a0t
35
a0 |
25 \‘.
o0k
15 :
0 5 10 15 20 25 30 35 40

18 3.7 5, slAED

_23_

{Z/Collection @ chosun



<

A0

=[]

CIIOIE Bl OI & LK

HE =

ur
Ju

9]

ol
Ed
no

-

<0
30

—_

=

0l
o0

ioll

Rr

O AFEXIL =S

o

2 HMAl

AH 24
=2

(]
gdoss 2B

275t= A0l otLl, &

CF SO ZM GIOIEHIOIA LHE

[0l et LhEotd = &M Ml HAEMH 2XEHAC

un
ol

i0J
o
%0

ol

w
)
0

ur

o

JJ
=)
il

<l

Ed

Al

ol
R
oJ
<]

gy

K0

B E 2F

S

}

o

& OILH (Ol

<+
&0
oll

PSS

=P

o
fir
il

0l

S0A

3

HIAIE 2L

‘Jaccard H%', 3JHAl 20| HEEOICH 24].

‘Dice H=%",

(3-13)

ol

uge]

X
AR

D, (QT)=1QnNT|

(3-14)

(Dice A7)

lQ N T
QI+ T]

2

Dpiee (Q,T)

(3-15)

(Jaccard AS)

lQ N Tl
[Q U T|

DJa.ccard ( Q’ T )

HEHOICH

U

<+

_

oJ

n

0l
Al

0l
ol
K0

<t
0l

_

oJ

ot
E

1]
o0
I

ol
0

ol
oD
R0

i0J
Bl
(mh

0l
<r

ol

Al
Al

Z0 10 HEE FH

F0d Dice®t Jaccard

B[ ke
ULH.

=
[a—

ot

HANAME A2 HES 10l == 0l2] 3 oAz

=
—

ni

o)

10y

H
OF

0l
bl

10

Mets st €2

tCh.

110

ol Jts

d

xr

H
Ok

i0J
IH
Kt

H

At

0l
ol
ol
K0
<K

o)

ol

<+

oll
<
=

11

O
i0J

(3-16)

Mg =|Se—58s|

_24_

Collection @ chosun



OIIA BAE(S,)2 AHele

ol
a

Collection @ chosun

SIM0l i3t PIXS HIWS 20122 2E AN 6t Hlmst
M2 Mot 2 &AM HA XO(LAHAH)E ST
360/0
M= Y M, (3-17)
p=1

D=(1-M) (3-18)

8, = Y1)00 HAGEZ2 5, > ,2 XS0E S

k=1

_25_



IH

tOd MATLAB R2017a 2ZES0

[[e]

R0
B
8%

9]

oI

0

(

At
S

H, Resampling &2 0.01°, &<

ot 2

a

AESHN

T+

i)
Bl
X0

ur

<0
30

ol
=l

ol
S

—_

i
Bl
X0
ur

o
il
K-

1o

o
o

0

’

v

¢

X2 1,00022

5

B= Wang DB2}

100
<A

~
8
i

ol
=

ol
ur

People DBE Soll 12

7D
10

0
wl]

jild
11

1o

ot 2

Mz 24

ARG OO

ey

=2
ju—

o 2ol 201 T

ioleHOlA= 8 4.1

OICtH.

a

i0J

]
o~

A

J8 4.1 &€ 0l0IXl GIOIE B0l

_26_

Collection @ chosun



2. &g 202 Sd W

I

H 41 S22 0l0IX0 et A =24
1 2 3 4 5 6

1.0000 0.8153 0.7968 0.7958 0.7857 0.7856

0.7855 0.7852 0.7720 0.7713 0.7263

_27_

Collection @ chosun



zdoz

= H

24 %

OI0IXIGIA 2

&

301D 2Rt

Qe H

o

180

c
T

o

ur

180

ol
0
or
ok
&0
ioll
0
il
ol
xr

A0
U

80

ol
=l

Ju

Ct.

10J

ol

ol
ol
RO

ol
JIJ

10
U

i0J
()

Ol182l ®&f0] Hot

E
=

EHEGIEZ

i0J

ol

ol
s

1

ol
H

ol
ur

_28_

Collection @ chosun



A =0 2l

B.

7D
10

0
wl]

ClIOIEHIOlA= O 4.3 I 201 228 0I0IXI(1)2t 78 o

OICH.

0l0IXI(1)E O

il
Al

L

@

0l

A

GIOIEHiI Ol

)
=/

8 4.3 AN

O, &

A=
-/

=l

otls Z=0 U

20
ol

At =0l

I.

O HIOIEHIOIA= HKIQ

a

7
=

ot

o 24

CIOIEHIOIAE O 4.4%2 &

&ot=

B0 of

olde

LHCH

_29_

Collection @ chosun



A

GOl E4 Bl O

At =

Al

0
wl]

i0J

i0J

AETJEE Hd

¢

&2 RGB Al JHXl

ur

o

Ju
1)

f
]
ur

0l

_

oJ

ol
nS

Rr

11

=Z06t1 0l dlolH

ol

0l

i0J

00

ol
J
=

KJ

I
fif

T 8tCt.

=
=

ol ULBP(Uniform Local Binary Patterns)

0l

KO
ur

o
70

<l

9]
1

U

11

OICt.

10
JIJ

010

ot

2 At

_30_

Collection @ chosun



ol 8|8 vl v o

ol Q|| QL | B | & |~

~1Y I~ I~ S~

ol IS T || B |5 | <

ol & | o ol Q |lo| = | @
I T I ©

<o o @ ol o |o| X |o

™ Sl ol 8 |0l o8 | o
l ® o) ©

VI S B AV < IV S VI (=S AN,
o o o o

— S — S — S — S —
H — |l H — o — |l H —
TS T 2G| F 2G| F =3 OF

o <S | [ <8 | =8 w8

£ | ok o o o

<0 70 -

@ Ed w = ol R Sl

a) M Tl NS =

e}

55

45

54

78

73

22

65

70

45

25

39

79

75

45

71

79

77

25

14

19

79

56

26

51

85

83

55

81

90

100

100

100

100

iof

o

D

-

<0
30

M
<R
ok

oF
<H

oF
<H

M
<R
ok~

M
<R
ok

oF
<H

-

20
xr

I AE™

e}

[
(1]
a0

I+
i
oll
™

o)
ol

Fill]
10

_31_

Collection @ chosun



o

gt

Ol 281~8812 7JH2l S &0l

2+
=

H 4.22

1L
ar

0
ur

Rr
180

19)

<

190
OFJ

g

Uk
0

0l
K

tH 3,4,5,7¢

<

0l
HH

Iy
100
s

-

<0
30

ulJ
0

Ar

0l

H &2 OI0IX =20 =2 =<2 H== O0I0IXl ==t JI

0

438 S

IT
i

i0J
()

gielse o

o
fuity

otO4 Kl

[¢]

ol Cho
=20 o

)
—

2k ALRA
AteH
— 32 —

ol=

:

0

Collection @ chosun



M
Iz

S A482 HMetet 21282 85 BIE ot Wang Data set & Z&0I01X
100942+ People DBSl 20042l OIDIXIE Clot0d Jl= OIOIHBIOIAZE 2t=1, 8
4.5 2 22 2o Has HEGIRULH H 4.4 2 20| 2f 2SS A=A RASE
o 5642 Has FItote =EHLZ 35612 01012 &= ClOoIEHoIAE Bt
S AMEdolds 2™l QAHH0 2oy HHM2 & HE2 16% O0ILH0IEH =
MG 2 BtHotl) of&E= ot

% Figure 2 o o] E % Figure 1 T ELLLE] BTN
IO EEE IV 420 SO 443D W SsE® el IO EEE IV 420 S0 443D W ssE® ~
DEde M RAOVPRL- (208 =D DEdS M VAU RL- 208 =D
query image | query image \
[
| |
i
a) Q1 b) Q2
ot ==
(980 sup =i 20 S0 42D 2w csxer -
DaWe (kA 0DEL (30880

queryimage.

=
DM O =V
DEds |’

420 M HAIWO) BW) ST
RANUPRAL- 2| 0E (=D

query image

d) Q4

18 4.5 Z22/gd Q1, Q2, @3, Q4

Collection @ chosun

_33_



<0
30

Q428 R A

I.

<0
30

Q32 =FAb

20
30

Q22 =AH

4.4 TIOIEIHIOI A0 =Jb8t Ho

IT
s

I.

<0
30

Q12 FAH

_34_

x|

10
12
13
14

Collection @ chosun



2. Alsl Ao s T}
ZolM Q1, Q2, Q3, Q4 = 05101 RIOHE LA oIt IaAME 4
St 20 HE 45 2 20| Z2FZAULCH
H 45 SAFEA 24 20
Q1 Q2 Q3 Q4
rank

SAZ | O0l0IX |KAE | OI0IXl |SAF= | OI0IAl |SAEZ] Ol0IX
1 100 3(‘ 100 m) 100 + ﬂg 100 "?’*

o | 99.87 k 98.85 (k 96.72 i«w 97.37 }@

3 | 98.49 ‘)c 98.16 y 96.37 ‘Y"“‘ 96.29 u&v

4 | 97.55 3& 97.74 Qm 86.44 'g" 95.77 ‘;&\J

5 | o723 | L | or7e W) 86.04 rg 95.22 F‘?"

6 | 9245 | Mg | 9278 4) 85.29 "g 88.04 ’*a?a

7 | 90.94 3( 90.17 Q) 86.95 “?'“

8 | 90.51 ( 86.98 a) 86.92 '\?“

9 | 8004 | W | 8617 m) 85.98 "?’7

&

10 | 88.19 )( 84.73 mQ 84.35 {-'

11 | 87.83 84.33 e
=

Collection @ chosun

_35_



It

T

—/

MO Z Recallt Precision?

F

olg
ui}

=

cC =
—
(]

CIOIEIBIOI A LK

o

[—

. o4
e I

. Recall

86.49
86.32
85.95

12
13
14

XNE AtE

©|0I0lH,

=Ch=

ATt

OH

=o0
I —

Recall O]

ul

2H(Rr)2

Precision Ol

80

&l

(4-1)

63.33
91.40

Average

Q4
60.00
81.82

Precision

=<

al

zr
Rs
Recall
Q3
40.00
100.00

Rr
Rd

Ol CHE*

I.

Precision
A
o

Recall
Q2

66.67

90.91

Rd = relevant documents

Rr =retrieved relevant documents
Rs = response set

92.86

Q1
86.67

(%)

Precision (%)

Recall

i0J

H 4701 LtEHLHRACEH
— 36 —

1L
ar

| Recalldt Precisions

o

Collection @ chosun



xr
jild

Jio
X0

ol
KD

K

=8

fill

10

o)
3l

63.33
91.40

61.67
86.24

41.67
74.88

51.67
24.04

Precision (%)

Recall (%)

F HIWAIH Recall2

=

|.

g
o

o)

00

ol
ur

o

o)

67.36%p =AU,

o
ju—

Precision

11.66%p,

Bl

=)

=

g
o

HE

I

PN
[y

0

Ql =]
o228

16.52%p =AM,

o
ju—

21.66%p, Precision

ot Recall

Recall

5.16%p

o

[—

1.66%p, Precision

o

[—

o)

0l
©

W precision

|
u
I
=4
u

tACE.

¢}
My B2z

Al

=
100
90 -
80 1
70 7
60
50
a0

30
20

10

2

Ir
b

IT

ch

IT

8 4.6 Recallt Precision Bl Zlci

Collection @ chosun



CEE SE40l OE HOoIHHOoIAMM= S8HE 401 A2t A 01422
4 = AN, BHE2 T€H RAIZIH =2 OOIEHHBIOIANAE 0IE =20t

Lottt OIME 22
cl oH=0{0F GtH, 2

ol

S
A0 ALS

r

Hgtol HSI 2 Recalldt Precisione H 4.82F &LC}.

Hzgtel H3IU M2 Recall & Precision

B Sdu oolgdiolAe 2
FOIOIEHIOIANA &

2 gt 14% 15% 16% 17% 18%

Recall 0.80 0.87 0.87 0.93 0.93

@ Precision 0.92 0.93 0.93 0.88 0.64

Recall 0.60 0.60 0.67 0.67 0.67

@2 Precision 1.00 1.00 0.91 0.91 0.77

Recall 0.33 0.40 0.40 0.47 0.47

@3 Precision 1.00 1.00 1.00 1.00 0.88

Recall 0.53 0.60 0.60 0.67 0.80

@ Precision 1.00 1.00 0.82 0.77 0.75

Recall 0.57 0.62 0.63 0.68 0.72

Average

Precision 0.98 0.98 0.91 0.89 0.76
H 483 20| A0l LOIE+= Precision® =0HKIMH, Recalle SOHECE BHH
2 AHB0|l =OIEFE Precision= ZOLXIM, Recalle =O0t&ICH Ol= LHB0l &
S48 RAMZI =2 42 RAIEACE E2R6IHH S8 RAZIF =2 OI0IE

OIAUAME O dsS L3E = ASS 20IetC

Collection @ chosun

_38_



o
xr
A0
ol
<0
30

9]

ol

i
K-
o
0
Kio

FOW Ol KI2F Sl

110
__3._

m

b

[
o Ol Xl

-

<0
30

0}
KJ

ol
<0
B0

ol
=l

0]
0

ol

K

H.

[l

—

=

=

At
S

JIE2Z resamplingdtd I}

(]

=

Jrakel OIXIDEXRIS Hel

I, Baseline

o

T

o

J

9]

=
1o

i

™~

9]

ol

2l
=

AET]

S ]

E pS|

&0l E

o
T

ot0d

M

Of 5101t

ot o=

S

ol <l

| —

o

FO4 OIOIXI AFOIZDE M2 CH
JXEZ AH =Xt

[¢]

t1
= 344042 CIOIEHIOIAE 0I1806t0 AlEdlolE otALD 0

Ooff CHo

)
=/

@ LA

ol
H

o
1o
0

T o
Iz

Ct Recallt PrecisionOl

Hels:e

oF
=

@ Hiet

ioll
Bl

o

Ad
==

A

X ot

25| H3E =0 CIOIEBIoIAN =

lgol =

A

®

i0J

K]

—_

0l
o0
H
KF

11
iy
RO

H

=1

| cE X

[e)

EIDICIOISl dIOlE

[m5]
=

&2

| &1

20

Ol<t

401 ez T

| LK

Yo
= =

U0 DI

Rr

KIr

o0
<0

ol
180
0
KK
=8

i0J
00

OICt.

A<
iloll

s

It XI=E1010F

&)

ol A=

2l
=

o HIAEOIL

_39_

Collection @ chosun



[1] Eunkyung Chung, "An Exploratory Investigation on Multimedia Information
Needs and Searching Behavior among College Students," Journal of The
Korean Society for Library and Information Science, Vol. 46, No. 3, pp.
251~270, 2012.

[2] Shin, H.S. ,Hahm, C.Y. ,Um, N.K. ,Kim, M.K. ,lLee, S.H. ,Kim, Y.S.
“Trends of Emotional Information & Communication Technology,”
Electronics and telecommunications trends, Vol. 29, No. 5, pp.30-39,
2014.

[3] SeokdJin Song, HeeBong Lee, HyoSung Kim, KiGon Nam, “Content Based
Image Retrieval System using Histogram Intersection and Autocorrelogram,”
Journal of the institute of signal processing and systems, Vol. 3, no. 1,
pp. 1-7, 2002.

[4] Jung-uk Beak, Young—eun An, Jong-an Park. "CBIR Indexing System using
Spatial Multi-Resolution Color Histogram," The Journal of Korean Institute
of Information Technology, Vol. 6, No. 1, pp. 64-70, 2008.

[5] Jong-An Park, Young-Eun An and Min-Hyuk Chang, "2nd Chain code
method based on the maximum histogram for shape retrieval," The Journal
of Korean Institute of Information Technology, Vol. 8, No. 12, pp.
239~245, 2010.

[6] SungSook Lee, SungBin Moon, "A Study on User Interface and Searching
Behaviors on Content-Based Image Retrieval Systems," Journal of
Knowledge Processing and Management, Vol. 2, No. 1, pp. 31-59, 2001.

[7] Jin-A Kang, Jae-Min Park and Byung-Guk Kim, 'The Technical
Development for the Fish—Eye Lens Distortion Correction," Journal of Korea
Spatial Information Society, pp. 133~138, Jun. 2007.

[8] Sung-Hee Kim, Young-ju Cho, Son Jin Woo, Lee Joong Ryoul and

Myoung-Hee Kim, "Geometric Correction of Vehicle Fish-eye Lens

_40_

Collection @ chosun



[15]

[16]

(17]

[18]

b

o

fol

| st=0ial, pp. 601~605, Feb, 2009.
Seog-Bin Cho, Un-Kun Yi and Kwang—-Ryul Baek, "Omni - directional

Images," st=HCI

Surveillance and Motion Detection using a Fish — Eye Lens," The Institute
of Electronics Engineers of Korea — Signal Processing, Vol. 42, No. 5, pp.
79~84, Sep, 2005.

K. Hirata, T. Kato, "Query by Visual Example," Proc. EDBT Conference, 3,
pp.56~71, 1992

Mamta Meena, Vinayak A.Bharadi, Krunali vartak, "Hybrid Wavelet Based
CBIR System Using Software as a Service (SaaS) Model on Public
Cloud," Procedia Computer Science, Vol. 79, pp. 278-286, 2016.

M. J. Swain and D. H. Ballard, "Color indexing", International Journal of
Computer Vision, Vol. 7, No. 1, pp. 11-32, June 1991.

J. Huang, S. R. Kumar, M. Mitra, W. Zhu, and R. Zabih, "Image Indexing
Using Color Correlograms”, Computer Vision and Pattern Recognition,
Proceedings, pp. 762-768, June 1997.

Juwhan Son, "Content-based Image Retrieval using Histogram and Motif
Correlogram of HSV Color Image,” Journal of Korean Institute of
Information Technology, Vol. 14, No. 5, pp. 181-186, May 2016.

Min—-Ji Kim and Hyun-Jung Yu, "The research of texture image and user
=HCIg 3| st=0al, pp. 801~805,

b

o
Joi
tol

gesture on touch screen interface,"
2011.

JoonGoo Lee, SungHoon Pack, JoonBum Seo, NamGuk Kim, Sungsoo
Kim, Eundin Chae KyoungYoung Lee, "An Automated Classification System
for the Differentiation of Obstructive Lung Diseases based on the Textural
Analysis of HRCT images,"Journal of the Korean Radiological Society, vol.
57, no. 1, pp. 21-26, 2007.

Sun—-Gu Sun, "Target Detection Using Texture Features and Neural Network
in Infrared Images," The Institute of Electronics Engineers of Korea -
System and Control, Vol. 47, No. 5, pp. 62~68, 2010.

Young—-Nae Jang, Joong-Soo Kim and Cheol-Hee Lee, "Block

_41_

Collection @ chosun



Classification of Document Images by Block Attributes and Texture
Features," Journal of Korea Multimedia Society, Vol. 10, No. 7, pp.
856~868, 2007.

[19] =E&, UXEg g&Hel A2, p. 243, 2IHBIE, 2005.

[20] =Z=EY, ol2%, OILA, J&aH o2 AN, p. 369, ==
1999.

[21] Suk T. Seo, Hye C. Jeong, In K. Lee and Soon H. Kwon, "Region

FE THAL,

[IH]

ol

Separateness—based Edge Detection Method," Journal of Korean Institute
of Intelligent Systems, Vol. 17, No. 7, pp. 939~944, 2007.

[22] Jong Gu Lee, Cheol Jung Yoo and Ok Bae Chang, "An Edge Detector by
Using Perfect Sharpening of Ramps," Journal of KISS : Software and
Applications, Vol. 34, No. 11, pp. 961~970, 2007.

[23] &S+ “HEZ 0I88 2AHSA F061J1," http://gifted2.kedi.re.kr/FileRoot
/LuBoard/B_DATA/Files/B_DATA0000041541F.pdf

[24] S. G. Shaila and A Vadivel, "Indexing and Encording based Image Feature
Representation with  Bin  Overlapped Similarity Measure for CBIR
Applications," Journal of Visual Communication and Image Representation,
Vol. 36, pp. 40-55, Apr. 2016.

[25] N.Varish and A. Kumar Pal, "Content Based Image Retrieval using
Statistical Features of Color Histogram," International Conference on
Signal Processing, Communication and Networking, Mar. 2015.

[26] P. S. Nikkam, N. P. Hegde and B. E. Reddy, 'Decomposition-based
Shape Template Matching for CBIR System," International Conference on
Computational Intelligence and Computing Research, pp. 1-5, Dec. 2015.

[27] J. H. Song, "Content-based Image Retrieval using SHV Color and Uniform
Local Binary Patterns," Journal of KIIT, Vol. 12, No. 6, pp.169-174, June
2014.

_42_

Collection @ chosun



	Ⅰ. 서론
	A. 연구 배경 및 목적
	B. 연구 목표
	C. 논문 구성

	Ⅱ. 관련연구
	A. 방사왜곡 보정
	B. 내용기반 영상 검색 (CBIR)

	Ⅲ. 제안하는 알고리즘 설계
	A. 알고리즘 구조
	B. 제안하는 검색 알고리즘

	Ⅳ. 실험 및 분석
	A. 다각형 분석을 통한 알고리즘 특성 파악
	B. 방사왜곡에 강한 특성 검증
	C. 제안한 알고리즘의 성능 분석

	Ⅴ. 결론
	참고문헌


<startpage>13
Ⅰ. 서론 1
 A. 연구 배경 및 목적 1
 B. 연구 목표 2
 C. 논문 구성 2
Ⅱ. 관련연구 3
 A. 방사왜곡 보정 3
 B. 내용기반 영상 검색 (CBIR) 7
Ⅲ. 제안하는 알고리즘 설계 13
 A. 알고리즘 구조 13
 B. 제안하는 검색 알고리즘 13
Ⅳ. 실험 및 분석 26
 A. 다각형 분석을 통한 알고리즘 특성 파악 26
 B. 방사왜곡에 강한 특성 검증 29
 C. 제안한 알고리즘의 성능 분석 33
Ⅴ. 결론 39
참고문헌 40
</body>

