2000 &

sgHE==8 M7d M13

ro
H
0
HT
_>||_|
o
o
ol
[
=
1o

Block-based Edge Histogram 3 DCT &

o] 8% Zet G A

= =] o
oJFT¥, FYA, U E

SrFohsha AxbE st 3 3F s A

e-mail: {dhlee*, ksryoo}@yvision.hanyang.ac.kr, wykim@email.hanyang.ac.kr

Color Image Retrieval using Block-based Edge
Histogram and DCT

Dong-ho Lee*, Kwang-seok Ryoo, Whoi-yul Kim
Image Engineering Lab., Department of Electronic Engineering, Hanyang Univ.

2 <
B =R A7 ARE Ueld 4 9= Block-based o #] 3| AEIAI AMA HARE T 5 Y=
DCT & o]&3F Ze} 44 A4 WHS Aoksic), Alote W 4o EAFoR oo HAass A7)
18 YCbCr Zrel oA Y JFo 2R = dAZAQ] el didt s 2EafT) o] s AEafNS 5
AFo R FZ3 Ch, Cr YFCZHEHE DCT ATE SHFoZ FE310] Al s A o= 7
A /\]g_\_Eﬂ 1;‘! %og/\ol 74Aﬂo]] ;_(#61‘314

FOoE F C

ob ARrE SAlel wsdA S A717F Aof §, deF
T B7H= MPEG-7 ¢ 2 53A=9 dsa7hE fAH AeE
o & u

=
By B 2o Y AANN SRS 45

1. MB Image Retrieval) WHS e S&olA EA7|W G4
g

- S Slzo] ad worm olsl ol 7 A(Text-based Image Retrieval) W'H <] @3S 1 23
“']1—- D—”_Eig}— [CRaN 7]@‘/] Ber YR \__OH i =z H]'quij\i O:]}\]_oﬂjd 7]_11]_(:1 A 7H(Textu

Eiglp_ =35 ﬁﬁulqoi H]O]Ei o] BB QD% T o m— [S3Ke] = oor), E]:!( €X re),

=0 tO = . X.%¥(Shape), T4 (Composition) Z T3} A3} e

A AR BN ALAEL A 7ba Ao Ar#glol S pe), o p =TT e =

Lol Al Al rol e w1l Dot sl aame  AAAlIL oW 9= 53 e (Feature Vectors)E ©]
e gEel A2 g U HAA B3 ARSAE 23] A} eA7 YEtE GAS A= v ot
of e & gl Wevtel Aue ¥ Eudgo SRR b R

]

=

o

— 1 i olF wrydE Z S| AE1
2 Z7lata 9t 21U AW o] &A= 2 1991 & Swa1n[2]°ﬂ ola] Ht e} S|AEa™
=

?_]E Hl/ﬂ : : VAR KR 37% o A}
Q= AMrl SolUiE o|@xSo] st Aw 1 4] (Histogram Intersection) ]? U871 G

- = AAMS o3t Ex Wy g dutdog wo| AlLH
7)== Uy oEl YA "Hemroe] Ax #Ax A%, 5 9 i _—;jo Ol}\}ao —1L Hggl o}o_‘
kU = S Q = 7= o) ol xlo] Ao E]' [3, 4] O]T: ﬁxﬂ“‘l\l o O‘/] %E]f v al= -/]U]O]‘
wel sl gd 77 Sobska g gdel A% o, Aldte]l Ha A9 Aoyt A ols T
A #AASE 93 FF/YPA AL, AR Al~" s fal = il )2 5

gl T A= T YO o <L, 3] =, e 7)5lskA el Mo ZAs AFHo] Q) e
o7 A An /\]/\En mgﬂoﬂ/ﬂﬂ 2| 7oA A (e ° Al WHY A I e s o)

9 AEe 2 mEe) el o AAHOR MEA e d4E AW 2o BE
Bl 9, daiet 2ol R ek ol "R wokl o Ui 0w =agere] wel A4 A] we A
A gy A 2 Arsa ok wEbA g do) SN N 14 ] w2

o=l A n = = AN EE 2~ o) Zl‘ol J_JJ‘E]T: 1—11]7]— 21]7151}\}\5]_’ ol & °HE°]‘7] ‘A
Fjoﬂ/ﬂ 'do}"x: ARE HH]’—: /\]Z_}’ lﬂoﬂ A2 7 R 5 W o 7 71—3} XJ_H;_O}] T ARE ﬁ‘é‘]—}\]yl 0131
= O H— = ] 7o = % 4l

£ A el ed) San. dasg sdgel 0T e
_ = [ = L A s Vs 1 .

@ el B el el g AAE ol T TN T e e o ojg
G4 ARE AAse Weru A el & e CC o Gel S=e]

= [}

io] ;383 53 ek 1] = 3k CCV(Color Coherence Vectors)S #|otalo] 7]&9] 7t

= — A 3] 2~ 2 HhH o A18)ed o 27 AR7 =

gukxl o g Wy&7uk  o]m A 7 M(Content-based o AsEaR THS Adsged, 3 387k 5
RETA
S

Dokdo is Korean Teritory



2000 & st=HZXc|sts EH St=HH=28 N7/7d 1S

ey
2l

S 7FAaL At} [6]. Jing Huang & ZF

AlE o]&3k Color Correlogram ©] 2= A

A o3 oF [7]. o] B} o oA o =

4,1]1:1]—& 13\1401;(] JJ/H]‘é:oﬂ ‘:HC’H H

E_/\]§‘ o]/\E:LF/“OE oI ALS. p
al

)
o> L

of

)
of (i

2

lo =

R b1 ot o oL
e

o o=

o
w
o
T
o
P
_}I_‘
o
PE
1=°
i
X
10
)
o El ogl JH o=

(T Ol Jf e kU Y o

o lo
=
i)
rl
i
k)
o
1o
o2
)
)
)
o
ki
i)
PL
X
&

O > ooomd O il Mo o
32

32

-z
S
1‘%‘ miu_, —Q‘
i)
i
N
N,
Jm
o,
>
ey
o,
Jm
o,
off
o
R

o2 o,
1 2 rlo
=
>,
o
=)
rlo

e
olft
o
oy
S
=4
ofo
ol &
=
s

e
i
i
9
>
e
iy
&g
o2l
fz
1% 45
0w 2
e gy
Eﬁz 48 ol —E‘
- i I'E
rE

T
T
o
Q‘L

s
=2
—10

X

o
J[m

o,

ot

0

oy, we A oy
/\]AE-H ] 510:1)\]— 74/\140]] ?H‘%fs]—

— H p A
ot®l WS JPEG ©]y} MPEG
YCbCr &S A&38lal, Y I
Y 0°, 45°, 90° X 135° o A] 3

4 S
A7 ARE Tgo}ﬁ Cb, Cr Zre} ¥ DCT AF Edye Hitl:uggram Glokal T—.Sggram I,
2 2} 835t KUl tEdE AN ARE ogg H o = 2D DCTI=|+

A ekt [14].

].

fu)
op
- off

[¢]
s

2 HN o rir

He AR A

i Cr‘
oA Ze} meel

17 el sae | aLeuewtmI] T st 2RSS
| SiETA[]0R

o m

N

Woero] 2 AME Zet 94 NS AF 53
HE] 3= ARl diel dWela 3 oAM= FAE
- 2 AE
=74 ol disl Adrg ek 4 Aol M= Aletd Loy &5
ol dig A3dda ¥ £48 HoFH 5 deA= a1, Aoty Whe] Exg 22 34
Aeg gett
_ WAy Gae APHA FAs o 6 U
2. Ut Gl oiEt SYY 55 Wy FAst aholch. FAstE Ggel dsl 6 Aol HAE
IS ekl A @A Azl A sk 9 e
2etg o) gd olmH Paol gojM Abgd 7 AN & Akl SiEaNE Qitst Wk
g weld g PEZ Besth 2 wede . .
RGB, HIS, YUV, YIQ % HMMD(13] & J% 2801 Nomalize_Histogram = 100! _Histogram ]
AREE AL Q) B =Eo s Zel gatel A A A X Width xY _Height (1)
Hel Azt ANE AEHOR FE %L & oam ¥9 i=0,1,2.5
 AAE 98] JPEG ©]Y MPEG <ol Al AF&38h=

YCbCr ﬂa} w e o] &3k th o]7]4 X Width, Y Height © ¥ A9 7l29 A=
2F O

B owRold 5488 F3 o unEe 99 Aol
A& YCbCr Ze) RS g5t 3 /je v g4
o2 Rl HElE Y IS 6 U2 I s T,
3T AR Gl ﬂ%f‘& 3| 2B} 00, 45°, 90° E‘gf%;_f;lt“mg
21350 o4 S| AEIAYS o) o] Hix= A e R
ﬂ S8 FF 89 ﬂﬂloﬂ g3 ARg =53 5
AARE A AEIE A FHo] glrke 5F o] gl e
oo AR gAY SAEIRE oA aEn o —

istogram
B wPHE 5 AdE Aoz ado]l Gy L e T RERE Ry
Image)°] AAHOo= HrolA AL o] F9 Atk of Original Image Sub_blocks
219] Wah= 7] Wil AR Gt ¥y WEEs
o 4= gtk oA o] gds HAE wo a2 GRS R s AEaW FF A
A3 5A o] "}

Cb, Cr G Y GAL 16x16 =02 a1 a7 2 3 Po] FAEtE GdS MxN EEo = 1o}
B2 ta Fo Zg AES =Zs 3o Ze T L EFo] s U] 2x2 AH 5507 Utk
ARo qH B2 o 9= A gEo Fygter A4 AH EFd s Fdgs et 1 Fdw
gHe} [15]. 7817 Thumbnail image ¥ 2D-DCT #3kS- 3} 0°, 45°, 90° X 135° oA AHE ARGt A=

B ER
2 A ==

Dokdo is Korean Teritory



2000 & st=HZXc|sts EH St=HH=28 N7/7d 1S

3 8Os oA wol AEAYL 8 YA o)y
& gl sl A7l oA ssEaRe por 4 Aw- ““)O‘V)m@"y)c"s{(Zx;)uﬂ”{@y;w}
. x=0y=0

14
00“

bl me 77be] o A@ Fat 48 thest .

1
\E\/ for w=0 @)

I 1.0°45°,90° 135° o #] HE < A

GIIA o=
Edge0_filter Edged45 _filter 2
— for w=123....N-1
1 1 \/5 0 N
Nl 1 o | .
71X x,y=0,1,2,......... N-1 o]t}
Edge90 filter Edgel35_filter B o
1 -1 0 NG 3£ 2. AR DCT Al YAkst &
I 1 \/_ 0 DC AC1 AC2 AC3
“V2 Cb 17 18 18 24
3 Cr 17 18 18 24
edge 0 =| Z(mean (i)x edge 0 _ filter (i) | (2a)
par 2D-DCT WS 3 A e AAL 2=70(Zig-
: . ) zag Scan)S F3 4 /N AFE FEIu. A AL
edge 45 =|iz:(‘;(mean (i) x edge 45 _ filter (i) | (2b) sl MPA S JPEG 9HE b gig]Zo| A AFLE= uha)
3 oty =4 A= 1 719 DC A& 3 /9] AC A4
edge 90 =|'Y (mean (i)x edge 90 _ filter ()] (2¢) %% Uehilm E 2 9 A3l dele S
=0 slE o
3
edge135 =| ;(mean (i)x edge135 _ filter (i)| (2d) 3. SAE =N
o714 mean(i)= 19 2 oAt o] ztzhe] MB = Zret @] HAAE S8 Ao el Hely
= el = A e Bdagaol 2 WF o)~y gate] s EAWMES 2Z5e 1 E%
oA filter(i)i= 2 Aol A AALFE=Z i o AP g g8 o] gste] 7 MBT}
= GE 9 Aol A(3)2 = (2a), (2b), (2¢), 2d)A el  om=wolAE Ao @4 doly Holx e 4
el el oAl sl e girsh A gatel AAel D & Al o8 FAAT FAE S &
sl 53 22 AE AMRE fFAEE SAH ST

Edge[i] Histogram

Edge Histogram =
Block _ number 3) D= a)l\/z(Q(l)i —7(1),) +a)2\/Z(Q(2),. -T(2),7

i=0,45, 90, 135 < i )
98 b, r Al el SRS Fase Aae 0 20010

G4 B, Fo 2o A8, DCT WE, PR} 54w -

Aol pger EAFS FEA AS I £E oD (6)

dlol Hlel2 GdEe Av]el g glol 16x16 & i

)%thl,hf/m 013 Y%H%gt/lz}i Eﬁ;—i OinJ]LX Z}?:h 047]}\—] Q(’”),—T‘:‘ Za]-g] 03}\0]'9] r ‘ﬂﬂﬂ ?ﬂl’ﬂ' /‘évﬁ‘ 05]}\0]'

1 al eigh < Lt _Width, T mhs w

Y Height = 9 03}59] 7]_§ 1;10]9)‘_ /‘ﬂi lr,l___o]o]]:]_ 9] II:HRH 7:”‘1‘2 ‘f’:'_o}_ﬂ, T(r)lx_ EﬂO]H ]O]./:. Lﬂoﬂ

nke] 9 ofxto] 16 o Tl ofd A wixw gy AFEH A G r MA 2tk AR FF i HA

d B2 P B2e om1 Guel A de BE AFE BAY 0, 0, o,= 2 I3 AR 9 I

of g A7P7h Ak Urolxl S5 T8 A zxolt A4EAE oful Zo] wol &9 it uw)

A FE WHEe 55 e Eo A4 g5l B9 g g 5 g r we xjolst g;q_ HAIE S

ftom MEgith Cb, Cr@7de] S|2Ead X5 A = g8 B34S Ao 1A}ole grow mdAT

HEW 4 gee] MY U=z Eudde de =

T A oz 542 DCT ¥ghs AMgste a§ Ay A Ho

A2 A ARE FE8HA Pt 2D-DCT ¥ 3H4 9]

Al vl 7k

At 2 2 oegela AlskE WHe AF97) 918 MPEG-7
Zey 54259 dsH el AHEE HAE 47 388
el 50 A EoR e Ao 1 4EE vrel

o}

A4

&
rlo
wh
F=
~J
[\)
=
F

o

Z3 AA AA 5460 e HAE
SR EE
=

Dokdo is Korean Teritory



ol dlo[E] Aol U o
SERE D
70 = A _,401] /\1—{,_}

ST = m™T

2000 &8 st=8EBXelsts EH e=sdE=28 H7d M1 S
o r FAGle] o] F Ao tia] 23S vt th K 7F 2A W Rank &
23 34E WEIA I 450Mhz 7153 9= 98 o]  olHE HAodS v HAME=H7F K #
S GAA oA A&EF o, Visual C++ 6.0 A3 Ao £9oj3 K FHL}
& ALESFSTH

1) RARBOM (*

a3 Ao AbgE 9%

O

Aoty daglFe] Ago|AME= Block Number &
32x32 &2 stal oA s|l2Ead HES A dAA
= 10 = Azt AdFssih O/‘]": =4 Al 7k Al
5 0 =5 0,=1, o;=1 Z 3} A3}

s B7He 9138 MPEG-7 st WHo = Aty
NEC-Proposal Wz} 2 F=itollAl A J'??_ W 3o
AMAINES A2 vwstE EAF 5= 18 =

ahelth. A5 B4 Ax2E d@A4 MPEG-7 Zebet A
ol gk Ade A WSl ANMRR(Average of
Normalized Modified Retrieval Rank)[11]Z} X.<Fol| tf gt
A 54 W<l BEP(Bull’s Eye Performance)[10]Z 4]
5B Sk

0

ANMRR= iZNMRR(q) )
05

K = min(4 * NG(q), 2 * GTM)

NG(q)
AVR(q)= ), R;Zk(g;)

k=1

oI M

MRR(q) = AVR(q)-0.5— @

MRR(q)
K +0.5-0.5*NG(q)

NMRR (q) =

gl

91714 NG Aelehe
o % ol Fo]i, GTM

3
o
L.

ol 4 K+1 9 #S 7FZth Rank 7F A 2
(10)°] 981 ANMRR ©] &f#] 32 NMRR(Normalized
Modified Retrieval Rank ) &/ 094l 19 g2 71+
H ANMRR 2 %2 345 £ 23S el
9 49 ¥ 32 47 MPEG-7 ZEF 94 AAAE

o] AsH7be] AH8¥ 974 NMRR ¥ A3 AHE
yebd Aolt}.
—o—NEC —— A| oF gt
0.9
0.8 °
0.7 *
0.6 F
£ 0.5 |
=
= 0.4
0.3 *
0.2
0.1 F
0
- © +~ © — ©O +~ O +— O
— — Al [qV] o o <t <
Group Number
713 4, NMRR 2 7}
¥ 3.388 719 ol gk Asl Azt
A<k Wy | NEC-12 NEC-18
BEP(%) 87.14 79.49 79.7
ANMRR 0.1159 0.2092 0.1868
& 4 = MPEG-7 Zet 44 AMAE F7ksh=d A
£9 gAY g8 2t 94S FAH 5460 e 9
AE Yepd FHolth o 7|4 NEC-

12 == NEC &ag]FollA el 5430l 12 7/l 2= A
UERN I o] 22 MPEG-7 Proposal o] A|¢te wlH o]t}
[15]. NEC-18 & NEC &ag]FellAe] 54 %ol 18 7l
A& UEde sem Atd daugsd H3e
AgoR P& o A 255 vushy] AsA AHE
ot} = o g AE A A A Fo A A
A Lnelel BTE % 3 3}
X494 B Zﬁ %O] 2 =Tl A At
7&"“ a&0°] NECH

ehaboh,

3£ 4.5,460 719 gl digh A3 4

A ke $y | NEC-12
75.36 70.71
0.2365 0.3183

BEP(%)
ANMRR

SHETR
S=
Dokdo is Korean Teritory



[E]

[ty

2000

M7d 1S

<) RAHDOM (»

a5 1A

23}

=M 23 BRE

Uebd 4 31 Block-
based Edge Histogram ¥} Zre} A+ 479 DCT & 4
&gk Zet 713&1 WS Aljbe AT

Alte  ARE Gvdo

= A gsto] UH" 401% Zé*—‘iﬁﬂr% A4S T A
Sotlom wg Ao SFow HAgmw § o
S A A2E, SGd Aol A S A
a3t

FE AT AAZE F AR, AR AE, A% A
B RES “'Eio}‘l‘*i o Ae 5A%SE 7HAe 2
G A SRS AFEloF & Aol
Hne2s

V. N. Gudivada and V. V. Raghavan, “Content-based
image retrieval systems,” IEEE Computer, pp. 18-22,
Sept. 1995.

M. J. Swain and D. H. Ballard, “Color indexing,”
International Journal of Computer Vision, 7(1), ppll-
32,1991.

M. Flickner, H. Sawhney, et al, “Query by image and
video content: The QBIC system,” IEEE Computer, pp.
23-39, Sept. 1995.

V. Ogle and M. Stonebraker, “Chabot: Retrieval from a
relational database of images,” IEEE Computer, 28(9):
40-48, 1995.

J. Smith and S-F Chang, “Tools and techniques for color
image retrieval,” SPIE Proceedings, 2670: 1630-1639,
1996.

Greg Pass and Ramin Zabih, “Histogram Refinement
for Content-Based Image Retrieval,” IEEE Workshop
on Applications of Computer Vision, pp. 96-102,
December 1996.

Jing Huang, S. Ravi Kumar, Mandar Mitra, Wei-Jing

(4]

(3]

(7]

Zhu, and Ramin Zabih, “Image indexing using color
correlograms,” IEEE Conference on Computer Vision
and Pattern Recognition, pp. 762-768, 1997.

Asha Vellaikal and C.-C. Jay Kuo, “Content-Based

Image Retrieval Using Multiresolution Histogram

Representation,” SPIE Digital Image Storage and

Archiving Systems, pp. 312-323, Philadelphia, October

1995.

R. C. Gonzalez and R. E. Woods, “Digital Image

Proecssing,” ond edition, Reading, Massachusetts,

Addison-Wesley, 1992.

[10] Kwangseok Ryoo, Whoi-yul Kim, “Content Based
Character Image Ritrieval with Probability Distribution
of Color Feature,” The Collection of 11th Workshop's
Paper on Image Processing and Understanding,
February 1999.

[11] Video Group, Core Experiments on MPEG-7 Color and
Texture Descriptors,” ISO/IEC JTC1/SC29/WG11
N2929(1999).

[12] Soo-Jun Park, et.al., “Core Experiments on MPEG-7
spatial image intensity distribution descriptors,”
ISO/IEC JTC1/SC29/WGI11 M5454(1999).

[13] Heon Jun Kim, Sung Bae Jun, Jin Soo Lee, Jung Min
Song and Hee Youn Lee, LG Corporate Institute of
Technology, “Descriptor for quantized color using
HMMD color model and color histogram,” Proposal
Doc. P669, MPEG-7 Ad-hoc Group Meeting, Lancaster,
Feb. 1999.

[14] Michael Shneier, Mohamed  Abdel Mottaleb,
“Exploiting the JPEG Compression Scheme for Image
Retrieval,” IEEE Trans. Pattern Analysis and Machine
intelligence, pp. 849-853, August 1996.

[15] A.Yamada et.al., “Results on Core Experiment of
Compact Color Layout D,” ISO/IEC JTC1/SC29/WG11
MPEG99/M5356 Oct. 1999.

(8]

(9]

B E

-

P

]

Dokde is Korean Territary



