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An Overview: Low-level Feature Fusion in
Content-based Image Retrieval
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Abstract In previous content-based mage retrieval algoritm s the most prevalent and convenientmethod in representing
inages is to extract low-level content features such as color texture shape or spatial nfomation Butusing only one low-
level feature mdependently ignores the relevancy and coherence bew een features w ill cause a lin itation on m ak ing the most
of nfomation contained n an mage The usage of single feature also confines the ability of multiple featres to
cooperatively illustrate mages Fusion of o or more low-level features will make a connection betveen features and
enhance the efficiency and accuracy of image representation Feature fusion is a trend of research in content-based m age
retrieval In this paper an up-to-date overview of low-level feature fusion alsoritms is presented In addition a

classification system of fusion algoritms is established based on the fusion levels and the content of fusion The existing

problan s and open questions i this field are also indicated

Keywords content-based mmage retrieval low-level fusion classification systan

1 5] &

5T N 25 11 B2 K & ( content-based i age
retrieval CBIR)FIHFFLG T 20140 90 4EAR A, 6
RAG P ARG LGRS 1, R ER
I AR IE VB LR I W) (O ARBLEE, e AR
IR/ GE B A RPN . 512071200 R

We#s B #3: 2006-05-29 221 B #A: 2006-10-19
E—1EEE M A (1981~ ), k. b
Email lauravuji€@ 126 can

HUASHE KA BT B4R EA G b 1 - i 5

eHE TR T MR R R, il 20 2 BUA(E B
SUATEATHEREAN G, AH N AR AE LA 1B £ b
LRI A, S A PR A 2 B A L
SR AR SCACR IR RS L, 7] I 22 BEAA SR (3%
BB N it et B A SRR 17 i B N b e ik
KR A REZE ) . CBR ) “WH "ZIRIKE N
RFE, [ﬁ'EJIHEFiJ-:—- (V5 30 ) WA ERT P )z (W )
N BRRIE o )2 N AR AE AR AR nT RURFAIE, 4530

. WFFE 7 1) O G AL B 5 A U



190 [ P % A

W13

o G JEARAN A ) M5 RS, v B A B T i A
ERTT, WA T VH U eA R AR IO T,
I HAF G N A5 0] 15 P9 25 16 BEA AR 1, ROK
e T EBRREMKRES . W4, CBR 240K
T T R B BEGR 2R BA HT  BEEAS R HAR1Y
I

FRIGEREIRE, ¥ CBR TAEV AR Y 320
BRALE R

(1) Bl de i Boer BB M6 o
e RGBZE ), AH & 55 N IR ey & Jen e 4 22 7 1R
K, BUEAE 1 2% () N 1) B 25 R H O 5% 1E il & AE A
AT 92 o J2 et 1) P € (i) ) B 2 2 S, DML A A
17T RGB #% (0] I B4 55 46 42 LA 2= 18], o HSV,
YUV, YCiCh CIEXYZ CIEL u v 2. Hrh R[]
BENTTIZ ) HSV 28 6] j& RGB 43 [a) {1 AF 25 1k 4 46,
WA N EARF AR ORIR, A H (HE [Q
200 ) KRB A FR, RS S(SE [Q 1] )%
IR IR IR IR E, S8 V(VE [Q 1] )IREMFE
Ry G R

(2) gyl R R H 1234 B H -
A4 5 A 4 A B A AT [R) BOAHABL N 25 1 B A%, BT LA
XF BRI X 23 PR RS ff B2 A 3 AR 43 5 [ g R
AT, T 2% 50 TN e LA AR E B R i A2 4k
Xof A 2 ) 4543 d R AT AR S AR BRI T
VER, A5 ) Tk D b B () B 6, 15 AU A A7
[B), 40 T AR .

(3) B orE o B 7 X SRS R AE 45
A T AN B R R 2 2 A I AR T
RIS 5, T8 L4 JR BRI R Z T O RS .
FH B PG 4 ) B9 32 A T PR T 40 1) L T
SRR 2% 1) () SR 2 20 ) R A Ko )
T Xt 3 0 2 ) A L R R Y B 1
G IEAAAAEW B H bR el H bR A ELTC AR, JEik
I AE 5 PR A% M A B 43 ) B 47 T R LXK
s, KL [X 3% ( Coarse Region) fi5 5" 7 [l 4 B AL 75
TG i % BB DX IARORS 4 1) 73 B AT S B3 4% 1)

(4) FRAEMHFEIC  FFIESR UL LR RE N R AL &
BIRJZE N A5 XNt S JIR BE R o B A4
BORFAE, FE4 5 0 R AE B )i . PRI I REAE
A LU N MR IR 51, I HL AT L ST 45 E Bl P ok
AR s s PRGBS 2, BRI T A 25 e RN b B )
BRAT 4 E B S92 4% B BT S IDURFAE (R0 25 H mT &1 2>

h L2 ) AR S RSS2 A 5 A REAE 0 4

(5) MBLEERTHEE ARG ) i A v Ry A
WAFE)E, CBR RGEA AL BEATULAC . B
FRVREALLRE 550925 ] 43 D A% B R 0E 1) i R B8 ) o 5 RF
E ) (R SR 28500 5 B PR AR G 1 =l B s g ety
2 (CH T B AS ) A 5 B i ek s ik .
FHACLRE () 4 B pe s 1 A b &5 S (R HE B, AHARLEE
7 A D) 270 Py A

(6) RAYEREMIVENT 6 75 K 0 M VP O K%
KR ARG RPERE, KR B R EE AL A &R
REMFTEAC T . AT I R ME VRN R 2B
FEEAH (recall) fl 5 #EZ ( precision), A2 X Wk
e Rk A BRI e ), Ja 8 I R i & RS
FRAEAAH G fie 1 . BEAh, MPEG-ThstfksE LT
SERA—AAE IE R 2R 55 (ANMRR ) bR SR i B 3R
girkie .

(7) RWEWE T SRANH P EMVEN 5
AT R E &5 R A A AR B 25 B, R AR i
T ARG RGNS IR B R 4 R
AR

B E R S A D R ) R AL & 17
AN o RRIEPEEUE CBIR [ — AN TR, 4F
MERFEEUT Xk T %) BRI R TE 2, B2 mAs
FFVARLFEE 0925 1) 328 6 R0 VR 2R IR AE A 22, Lo fe] ] AT 2K
Hh B MR B B P B4 IE — BRSO B A A

Fe—ss=sSoozlza 1

PR AR LR

k______

A2 ] ) 4 4

5 2 (] A 5 4

)

L aXiv) ¢id

Bt i1

Y

| MR 5w

}

FFAE A HEHL

[ mmmx

o —

RAEHEIE O [T R4 (ML 5))

K1 CBR &L LAWK
Fig 1 Block diagran of a CBIR systan




55 240 7

A4 RS2 A AR AL P Al A P RS 2 v R BIF S 191

CBIR AL VIR Z P WU — IR JZFFAIE, IX 2R
TR ) 55047, AE H1H B R oh 2% S AE I
1, BALT PR R s ik o) AT 9 SR IBRPE, A2 B
B R ASEEPE  SIN R LN s WY N TR 4R
TR AN i BELAR, ST IE B AT e A 1 R
By AR AR R T S, 1R B 2 R S R AE
FI) i i 20t ) Y P AR 408 1) % 2K <O 7,
SE I N A I 0 P AR T R ABURE 52 e, ] B R4 A
PR AR BRI S 1L, BWT/E CBIR R 1

%mo

2 CBRPESHFIEDRIKRERIESL

X AT Rl 5 R B VR ) A M A B, iR
Ji A AL PR R 5 43 A T LA JEAE P 2 1T i
T .

S5 VA A RO By, Bz H
INBCR AN IR e e G 8- AF . 1R R A
[, SO B SR AN R L RS 71k AWK, —
FIER 22 AL [ 15 () IR, SR 45 58 & 1R
(R ARFAE [ ' S — R A R AE A
ALLSE B I A Sk A, SR Zs SR R Ry Ak 1) R B A AU
JE O P IXAN ST Rl A {2 L5 T
fift, LRI R SRR AE ML 2 T 3 AT, (EA L Z
REAE T g B R AR 5 T s S T ARE L AR
SRR I, R REICIE 58 4 B R RIA 2 45 A0k 17)
AAAERIA LR R, JF HBCEALANE S #fiE, BUE{E )
EFA KR GO R B LEROK .

FESR 22 REAT (0 15 MUIE SRS AIE P e
FErPARDL 745 L5 JF 1O, ARHON IR Z R
J2 R A RN BEAE TR R 2 Y AR AIE 18] A A IR R
AN, A LS HURIEA 5 st % 1 (R i 22 2R
fr SN Rl 1) SR A T 2 T R RJE N
PRI . ARGEEFIE D PTG BN 2R, AR5 22 1
EREATIRERE S AT A O 32K o 1 2RI
P IE S 23 TR (5 R R, X R O ik A, S
BLRITE A LU 2 K, W LA 23 D e B 7 BEHIR 2
HY R 5 3%, AR A Ok 5 T 5k 3 22802
PR ME S SO AR A R s 5 3SRt SO
AWME S 3FRAE R @ . S5 R AR
T, WA AE A R R S SCESE I T
“RbE R, RS VMR RATIRK I & e =
] . JRJE AR R FHE R 2 R R WK 257 .

M £ R AIE £ 23 2

W2 WA

WBRM: mEa

l | |

i
% wl | u =
i gl e e a
7 Bl|s F i
& wf |4 o i

B2 I AR 4 He A R

Fig 2 Classification systan of low-level fusion features

21 HefFiEsSZEEEENME

B AE VS 5 W ) T B, o PG 3R
IR T B 5 5 AR e B AT — 5 ()RR, 2
CBR &G e i Al R IE 2 —, HRIE T XA
2R, B E 7 B i i, 3L
w0 N e ok i DL, g sl T DL 990 3
CBR W 7% (2 4f ik 391" . 41 QBIC, CHABOT,
PHOTOBOOK 453t F 1 5K 3 AR G 48 I Bt U7
ke e s G IR R AE . 8 S0 4 R e 5 )
Pl 5 v 72 T ELEEL 1 2 0] 0 A s L S B e vh
IO AR, FEAE AT I 3 B 5 Bl b 25 e s A 1)
HH IS A BT ARL, AELXGS I (1 P 2 SR AN [) 17 1
B, XA R EAEGE S ANE RS R E T —E
o . 3 IRRIRTE AT, w5 5 2 m {5
SRR 43 S B IR 2B 7 i A e A K vk
FIHAb v 34251 .
2 11 A7 ERAET

I HE R S5 B S 2 M B G i i
Jeyis B P i Y BUKE B R 4y Sk # FF
P, SRS 7 B R 1 7 BERFAE, TH S R 1)
PRI Je 05 B 5 P (R AFARL RS, Jed 38 1 5 Pl AL 1)
Z 0] BA B R VCC R (Y B B RS R4 SR . R
(05 77 B 5 158 mT LY e 1061 B AR B H Al
A 2 I ZE TR AE, Q32 e 12> e e

B E T B 4e vk 2 18 HSV (25 kT .
76 HSV 23 [ W, 4 Ja L7 R SR 15 7 1R 8
V47 S, e v (0 A2 7038 s 205 )3 [ 3 T A 1 45
FRIRES A AR AL N A B V45 I3



192 [ P % A

W13

(87 SO A5 €0 R B Ak 0 R b o B 1 A0 8, o —
PR i b S LS HO R ) AN

24 H 7 R AE AN AR S gk ) 24875 1) T 2k
ITHTEG . Lk G5 BHR R 2]
RETE M m R b 84 B4 B, R BRI Ao vF T &
IR AT SRR AL ) 5 8. Bl 324N
AR R B g 5 0 2 24 H 7 B G P AN AR
Rk 32 x S (P& R 1) B 5 P& B G, A ST
PRIEVEAEFE 2 G5 10 B R Py 3 — e R AL 1R 1R
FANEC. Livh SN o S L A R AR
251 P (0 FE 1) A R BH: FRE 1) £, B CE o S
FRAE AN ) 45 £ K BRI 2 4 2% ) T 3k 4T 157 4
T Lee A% 210 8ANABIR T 1i) it €4 1) it £
SKHFR R (030 T 05, 7645 2 FNZAR 5% M 1K) 35 K
L ) A7 ) RS PR €8 X6 5 e i 2 1)1, GE vt T
LG E AR A Bk B AR, 24 B 5 A A
BB

FE— L7 P B85 B R A ) s vy LAt 36
R R B — & IAE L, AR 5 B T A ]
5% 322 5 PR AH T 1 €0 3 AR B AN [RI I A 2, 1T
B AR LI 58 /N f WL B i U, SR n L el 0
5N TR T B E AR BT 5 1 R I . g
— XA E TN H (P ) = (hy, hy -y hy ooy
hy ), JUIXE Y12 B 5 1 1 S0 T 7 B T R

T(P)= (th th s ty -5 &)
KX, 4 = Zl:hj.,

SINEL 5 BB E W T 7 R BB 1) 3 R
PRBIAR 5 2620 A b 4 HiRE o5 2 AL R Sk )
FRS F B0 17 P A0 % N AN [ £ 7 € A € SR L
FH 26 25 5 R ADURSE B8 1) 1) O R, €0 5 - P 8 i 1
PR (0 2 () PR ARABLRE K . {8 pl T (8 BE Sl A 5 11
R e, S0 By B LR R [ Q 23] X ) Y K
INRBEETE R A ASTU/3) il 2 ik S &, T 51
J s S 7 B i e S

HutH S5 G S5 A48 84N 1B fa] J=) 8 i
€0, 157 Pl AR R G B2 128, K 3 7% 1 e 1) 1) B
FERRRRI Y L KRR T E R — A B R
GVt X S 8 T P ) B € %o R A B
¥ FLAE (e o6) B 77 Pl v A A S A B R B0, 3 X
T M AN R IR 0 X A4 50 X I ) 230 € 6 1 g
TESRIN . %07 7 P ] FL - B e f B 6 2
e F K % TR R AE A8 RS FIRE &% 4 1 N AT AR

Pass%6 N4 11 7 4 Jm) B 65 B 7 B I gk
(histogram refinem ent) 772" AN LA ALY
X AR 25 i H A i 0 R R R 20 A 128
i, A& R — 2 i & 3 R 4 R LT B s
TRl A B A B, S AN A — 8k . 1%
JTEAE— A LUt 5 Ak i 5 40 3500 2 1 gk 47 DE
A, 38 S0 1 L7 AR () i P AR AR S S 0 . e AR
KK ( color coherence vector) Je FL & 5t Jy vk
() — ARG, K545 3R 110 0 ) S 3l AT SR Dy 23 2R dia
SRR, FEAREA A B B AR AR 2 A G A
FHIR PG HE S

Lu 55 N #2 A5 & 8 5 8 4 i BCE 57 K
( perceive weighted histogran ) J7v4'™, £ CIEL u
v 3 ) P A% 2% A0 AL 2R 3 5 3L S5 A
UL 104 Bt Ak b 25, BOE R = A5 BT 1)
e AR 50X 104N S ALY 1) 1) BR 25 P E
XL AT AAE — s RE B L TRA A AN ] ) AR 2
AR R BT BIAS L

Jin %5 N CL&ANME R0 AR 4 2R AN 1
JEAH, M3t 1R R E Y L BT S
WU R RE AR R, v LUB TSR e AR 3R
IO AR A B 7 R 51 1 5 VR4S 3, Rl AR
AU 15 44
2 12 ARHHEBERSC TR

FEFE 5 22 G DG b, A — 2RI AR
BAEMPE (B ) SRS (807 ) Z [ 3
) 5 Z8 A TG SR AE G R B, w) U 45 O i 1 AR 4 b BT
Tk,

Huang % AN & X T 3 & 41 < B ( color
correlogram ) [T, AR B B & AT — 55 p,
FERUI A ¢ IR 5 S BE &R k1) — pi p, BUET
il o MRER" . kgt TR o —
R ST (1) Pl L L R PRI AR 23, 0 A R AR
I PR AU AR F 308 et i 1 A (] 1% B0 €A 2 ) 7
P8 FR) % i) e A SR AP, K A R ik 5 % 1) 4 R
AL A Al .

N w5 NKF RGBS AE — JZ /N o3 fitg, xJ 3 ABA
KR R, G, B &3 4E 0(0=0 1 .-, 180°)J5
0] 48 R adon 2452, 738U OB ARER, IR
S 2k AR ZE AN O DA R I B A Y L 1%
POEH MRS T BURAE R A= 199547 ) |
AR (A% AR BN, v AR O 2 7 30 60 0 & ) £ 6L



52 T A R E N B REE R A A BGOSR b RIS 193
P S H aralick #8575 T U b £ K BE 90 180 25 TA) A4 gt %

2 13 A5k

B AT JR R FF ( color layout) 75T i
A IR I MPEG-7ThrEH 41 5N K H
RS BRSO R T 2 —, Wi T R
BR8] 73 A () AH Bk R o RARSERAE J7 i e 18
Y ChC o (0, =% (1) vk P& £ R0 0 73 e, b 34 145
HATART A AR ) 5 € 5 20E 1) P 21, 88 s % 1y 471
BT DCT A2 4 . 9 1 Kasutan iRl Sripan 75 81 ) 53
YU a7 G b BRI A, A g 34
I3 HEHEAT DCT A Hd 3 BN (0,50 i (1) A2 i 3R %,
X SEHEAT B U5 % 9 406 LA S AR 2 vk Ak, e s B
DCT A2 8 5 K (1 41 590 73 H A B 20 € A Jm) 4 ik
FFUNO W ang 0 X B4 €5 2 A D aubech ies /)
WA, e PRARH i 1) 2 B R B bR AE 224
SRR TV PEY

BGFRIC ( signature) J74E 25 G FRIC R
Fa BB ] BRI 73 B s, SKREUREANHETE 516 v 2%
AP IR A, A LT B, s i 7 ]
BERAZIEOAE | 2 E Qi3 2 &+ &
QAL RE B R 7 3% 3262 K A5 3 I bR id e 41, 1)
F AT AR Dby I €0 A 2 )Y ] N 2 AR B R ALE

B ( graph) %< k™ P B IER %514
AR RN B KR, BEAN B AL B X
A5 2 RGP R AN Y i, 1 D S A DAy P I 0 Y £
PRFEAEL FERT R ARG FHAR B LA AN [ 5
AR Z A5G 2R, T e M e 206 Ak 2% 1)
(¥ 55 ( reflectance ratio) ™45 .
2 2 BeFHMESSURFFERNRE

SUIE AT LA AR 2 PR (R (0 B AR A4 1) A
— 3 BRSBTS, A (1) S0 i % 6
IV T I B AR A IR SR ZARR B2, m) BLE, A8 AR
J& E SRR S O A A 1 5 — Rl ik Ty 3K, IRt
L H 3K P SR (8] (Y156 SR AR LL AL AR )

H uang ¥ 45 25 (0] (R ¢ B 248 55 22 1 HE B IR R 26
R ZIEE R, WA A ZE A 380/ iyt IR R K 1
U TR RESCRE, 22 (8 B0 K iyt B AR R 5N R
SO T A0 SRR, AT ok P 3 i) 9% R ) e vk
KA A REE " . W SR R S )\ AR
7 0] R JE ZE A 1) Y A 3 7 280 PR K AR ZE (B HL T
&, I & 22 (B B AL B A SR RE SR THFEXS ELRE . A
JETT 1 B, R DA IX 4S5, SEB
T IKFEAE B SRR (L .

R, MG LA R R R 2R R R 3 2 1) 1 £ B 7
PERIBE B OCR, ol DO LSO e st . A
R BRI A 40 F ok & R g E R e .
T ak ahash iff U 48 4y 2 B8 B i 25 1 B iy 2 A 5
i, S I T S A B 1 G v ke 3 ot L AAH
;'!E'HZHQ] .

YufE X HSV 4% i) ek 43 2 /) (S x Vo x
cos(H), SxV xsin(H), V)45 1) ]y & B4R 31T
SR TR B AR S, 5 31 55 R 1)\ AR ) 8l
FEAIE P, g AR i P o 0 R AN B 43 5K — i A
B, 45 21 n] UGB AL EAG S R SR )
SRR AE 5

Zhang JH AT 52 2] i) PWH" 7 1% 48 17
SETIORE R &, NG R 45 R LD Gabor 73k 7E
AL 5 100 £ R0 OROBE (VAL B S5 I (AR AR 471 £ 1)
(RN T5 ZE A W SO AE EAT — IR KS R A HEF, 43 2
AL T SRS R R g 1 Y
23 3IMEFHERIRE

FEDRE T PR A0 IS J2 A28 5 20K 1 5 R 3, 3 iR
JEANHFFIE S s T 2 S B, FER
A& WAR R e . H AT =R A SR I
Jo B/ AT BVE S A AT A 45 A e, SRR A
] 73 AiX 32845 Bl .

Sunifl i GE v 25 1 PR N A5 38 K EEAE b
#HE 2 A Ay k7] — 1~ P AR 38 K BB AR AR IR R B2, IF
LA g Jal 07— B [X kS 0 B8 2t 2 AR J 24 1) b
¥ FE BSR4y A s SO A RILGE 3FIR
AIFHENARAHBE, v 5 GRS H B &R A 1]
R I 4 P R I & H A 1 BRI (1, 4% () 08
SHZAMKE R . A T A A S
B U A, FH MG B RIR A A RS B € {1 2 3
IR IO, 1 £ A O ] B e 17 5, < [ A AT ) i Al
BN T SO AE R .

Fan %6 N\ % 18 2S00 1161 % 55 BUE e o0 Al
AT Y. (1) RE i i I TR 5 R, 40 B AE KK A
e B 7 ) b DL () B dh AR S i 2k, g 4 2k
PEA BN 5 5, e b &R 10 2 a7 A
Dhy I () A, X1 4 (R A BE O3 Al FRT 45 31 4%
AL 0 A1, VSRR Hh B fig 5 P oy R fE
(I LA, K12 LE A A g 4 W8T 122 DX 3 Py S0 B IR 7
R AIE (1) R vh BT o (R B, 1T 56 B S0 B R
ORFAEAE & [ &5 4 T 2 a5 BUS o & Y .



194 [ P % A

W13

Y ang [ 1R 43 1 i i G A DT A G K
FEILA B 2 Ah, TS RGB M i) R .G 43 it
PLR G4 38 HSV 228 1) J I (i 20 i H 19 SE A R R,
KR CL b AN SRR R RE R WU ARSI 4
RAIESCERAI Gl B, F Bont T84 JE Tl X B 16
YR, SCELT B A MAIGCEAE RS .

AR A IR T I AN R S A E
A [F) 7 1) b SCERRRAE IR 43 17 MG STt S v
W% . W T ahount UG =2 /N iR )5, 1H 5
BRIUTA B 5 2 AMEEAS T~ He R 1) i d R R AE 7K T
LRI ff 26 5 ) B S R O R Y L Kokare
BUPKE /N 23 A B BV BEAS 1 BEHR VS e R o ZE A
AR

3 WFRYO)ER

31 MEFETHRERERE

ARGt 5 M AS LRy e i B SN e Kk
JERRBERIRRAE . HATAFIE B B R R G RIANLAL
R O3] T LR R B, R n] L i
FRIIAS BLAT VA € A AR (6 LUEE IR AR
OISR RAESS . SRR R A & T
X RGEAS HRES I ESR, [FINHBAE S A B AR R
2t FART 98 4 DL R 9y 5 1 :

(1) BRI L NERY R . A 1R
RRARGY, R 5 P A8 BN AEREA Fal DL
450 RGR R AE € . 1 B AW ) QBIC
RGP PR R T A5 e LB s TR R
SE4E MIT ff) Photobook 28 45 v L 43 1) X6k A P44
THMZHEHAT R T N AR .

{H7E X S 10 (1) PR, 758817 1R 2 &5 WL A
FELRICIEF B, ) A B R R R 4
TR, B3 45 RALAN R R 4 80 R 5555
JUHL AR FH Rl o AE A7 K 2 I, AH [R]RRAEAS (]
BCE A G AR N T 58 AN ] (1A R 45 R AHES
ML, DRI P 1 HAT F 5 A R Al T O 1 g ), B
A HAT BNV AZ e 05 B WS- F 2 Ak e i B EE R . 49
W, RGN ] BLSE e — AN A SE AR T ([R] A 2R R
R AT AR i e 118 22 531) ) (BT IR R A 58 44 6 14
AR K, B SO IR % R 58 4 A R AE T AR AH
LR AT 353K .

(2) FMOHI RGN . KSR B
R ARG VEO AR AE S HE A Hb 4T 4G R R GE (1 A 2.

[FJRE A R FLVEARAL AR S FOAS B0 A v . i
FIIVF O o0 B0 K R A IR R RO BE, DL R
M PEG -7 hrifEr 5& SC~F 3 VA — A8 1IE R 2R 55 22 o
. B EIYE TR RAE B M, HRR A
GRS % A BRI, RN RAH
(1) B P (0 R R P, VAN AT 9 24 2 3
R F P ASFE A WK . —ANMEREL R 1IVF
M RGN ZHA S PR IRED .

gi b, A H AR IS MR L CBR &
200 LASGIE R — AN BT
32 ELGHME

AL H B2 R T AR E AR S i
X153 B[R Ab g, ARG 5w 10 A7l S A R 1 3%
o, TR RAGBY  BE  E —E R PR
K2R R, L5 A 0] B 320 7 194 00 22 () 45 Py ) 3 882 A1
A (B 2RI 43 B 58 A AN R R s pk g, 375 T 30
SRR P B H S a3 A2 () T D) ——0 € el B
ZINFRT VP R B2 LRI 25 K P 1 S AR, XK 2 AL g
PRy K R 22 . [FII, [A]— AR A 19 B A 0
oA Al 5 AR R T X, X B T 0T B fe A B
FIFHRRRE . DRk, ooy 7 42 B P A0 €2 e ik 2 ik
AT TR A AR, TDAR I T AR (1) ) L
33 WEREE

A R B B B IR R R A A R
HRRFIE ) B ARALEE I BCR RN, LA A 43 %1
SR T O AN [R] 2 i) X388 FT oy 32 Ak ) R R A
IRAT (1) BB o3 S v, DU T 4 ) g 4 1] B
YA 1 BEGT B N 210 DTk o ok 2 — 3, 2
LT MG ) = AR S04 R S ) 25 Bl 31 (1) A
[FVE R R DTlk . FERE S RN BN AL T
PG B IE R, AT 1 H B 7 PR 7 858 v 1)
BT, 730 20 T BG4 R 52 2%, X
6 FLAT P& 50 A7 0 AR SR 3 A7 kA A
PP .

R RS A B DB A 50 ST S 1) R AH B G R
DL R 5 F AR SRR BT & 1R b, AR OR R I v
T EURRR RAETERE R, TR It 5 191032
Hefe s LA R K
34 ALHEMRE

7E L —FFAE SR BUBE AR, FFAE 1) 2R B XA 1
HLAT — 2 [ PR 5, Bl an 4 ey g 68 5 B RTAN AR
HieR g T AR A e (PR iERE AE)
MIAARYE . 6T AE SR R b L T R RS e i 25 A



55 240 7

A4 RS2 A AR AL P Al A P RS 2 v R BIF S 195

i DR 22 (A PG KD, 3 Sy 1 A 104 S R i I
R TARKH B, Ny R T RGN HEE . H
#ﬁﬁEa’:ﬁﬁﬁaéF?ﬂi%%TJﬁﬁH‘WﬂEﬁ 1 4 5
LI S5 s BV S B 5k — Ry

B3 S R AR H 07 B S GE VR AE I D7
AT LA PR A 0] £E4 AE A 1) ] B 4TS
SRARFEAARE, S AN 1% 52 2 G 1 ) 8 .
15 MEGHEHMSE

U G o R SR I D&M, ]
WA U SO JBAR A A A 2 N A
TEAT R 5 Jleoxst B PR A 7 S IR R 20 )4 e A
753 2 536 O ok . IAT I i) R AT A IS
JIT BT X P A5 ) 43 NI A
ANFF; 50 45 T2 B I m, 7 22 T )T FURT
W55 AT S5 T W R A R RS 4
36 KENAHEBRNERRNARE

Ik W 5% AT (1 il Sk T LUK, 4K 2 5
PRI 2 A 3 20 2 25 1 £ R 2% ) i 1 il £
FUAth oS 23 A 2R AIE D) 1) I R I ARG e 2> . o 3 —
S0 A AR AUE 160 £ P £ X 2R A T I B0 B A 2% il
A A A R E B R R R — MEA T
Jil)

BEXTH AT T P9 200 RS R SR R L
WK, X JZE P 2SR R A AE USSR v (1T 7 ik g
AT T AT GY . RS2 P9 2R AIE ) i 2 e 1 3k
AT IRZ AN F X, 3N T 62 PN 25 il 2 AR5 E 1) 43 2%
KRR, Kb ARFE R 43 S 17 5B £ R J2 b
PR, H J5 3 d i A ek G ki 2 b Biee 55 48
()45 BV R &, 00 5 S0 B RRAE 1) il DA By =41k
&3t 3AN BN LA . b, I8 845 T LETH
1) N FH B R et B v, JE T A AR 1 R R BT
I LA R — S AT R SRR g 1)

£ # ik (References)

I Smeulders AW M, WorringM., SantiniS etal Content-based i age

IEEE T ransactions on
Pattem Analysis and M achine Intelligence 2000 22( 12): 1349~
1380

2 Hlaoui A,

retrieval at the end of the early years| J].

Sun H | Wang S R

segn entation and a graph matching technique| A]. It Proceedings

Image retrieval using fuzzy

of the Intemational Conference on M ach ine Leam ng and Cvbemetics

[C], Beijng China 2002 (4): 1987~ 1992

3 ChahirY, Chen L. Efficient content-based mage retrieval based on
color han ogeneous ob jects segn entation and their spatial relationship
characterization[A]. In Proceedings of the Intemational Conference
onMultinedia Canputing and Systans[ C], Los Almitos CA,
USA, 1999 (2): 705~ 709

4 Chandran § Kiran N, Inage retrieval with enbedded region
relationships| A]. In Proceed ings of the ACM sym posim on app lied
canputing[ C], Meboume Florida USA, 200% 760~ 764

5 Malki] Boujamaa N, Nastar C et al Region queries w ithout
segn entation for mage retrieval by content| A]. In Proceedings of
the Visual Infomation and Infomation Systan [ C]. London UK:
SpringerVerlag 1999 115~ 122

6 Fauqueur ] Boujamaa N. Inage retrieval by regions coarse
segn entation and fine color descriptin[ A]. It Proceedings of the
Intemational Conference on Visual Infomation Systen [ C], Hsmn-
Chuy Taiwan Chmna 2002 24~ 33

7 NakanoT. MorieT, WataA. A face/object recognition systen using
FPGA mplanentation of coarse region segnentation [ A ]. In
Proceedings of the SICE Annual Conference[ C], Fukui Japan
200% 1552~ 1557

8 Andonov R, Rajpadhye S A sparse knapsack algo-tech-cuit and its
enthesis[ A]. It Proceedings of the Intemational Conferente on
A pplication-Specific Aray Processors| C]. San Francisca CA,
USA, 1994 302~ 313

9 Hafer] SawhneyH S EquitzW, et al Efficient color histogran
ndexing for quadratic fom distance functions| J]. IEEE Transactions
on Pattem Analysis and M achine Intelligence 1995 17(7): 729~
736

10 Schettni R, Cweea G, Gagliandi 1 Content-based color mage
retrieval with relevance feedback [ A ]. In  Proceedings of the
Intemational Conference on Inage Processing|[ C]. Kobe Japan
1999 (3): 75~ 79

11 Jng K, LiM I ZhangH | et al Relevance feedback n region-
based mage retrievall J]. IEEE Transactions on Circuits and Systan s
for Video Technology 2004 14(5): 672~ 681

12 Yang Yu-bin Chen Shifii LinHun A novel inage retrievalm ethod
using texture featres based on colorconnected regions| J]. Acta
Electronica Sinica 2005 33(1): 57~ 62 [# 17 #, Mrith4E, #REE.
Pl T 0 G0 ) VAR SO IR R ik [ ). B F AR,
2005 33(1): 57~62 ]

13Have N R, Huttenlocher D P Integrating color  texture  and
geanelry for mage retrieval| A ]. Inx Proceedings of the IEEE
Conference on Canputer V ision and Pattem Recognition| C], H ilton
Head SC USA. 2000 (2): 239~ 246

14 Zhu P B Lw E Dan nant colors of partition and texture features
based mage retrieval[ A]. In Proceedings of the Intemational
Conference on Signal Processing[ C], Beijing China 2002 106~
109

15 Wang Taa Hu Shimin Sun Jia~guang Inage retrieval based on

colorspatial feature| J|. Joumal of Softvare 2002 13( 10): 2031~



196

Hh [ P 2 P T 2 4R

W13

2036 [ E¥E, SIDRRE, PR T E0 A )R A A PR R R
[ J]. BAk244, 2002 13(10): 2031~ 2036 |

16 Wang JQ, ZhaH B CipollaR. Canbmning interest poits and edges

Proceedings of the IEEE
ltaly

for contentbased mage retrievall A]. In
Intemational Conference on age Processing| C], Genova

2005 1256~ 1259

17 Mojsilovic A, Hu JY, Safranek R ] Percepually based color texture

Proceedings of the

Kobe

features and m etrics for mage retrieval| A]. In
Intemational Conference on age Processing [ C ], Japan
1999 588~ 592

Ranprasath D, Kanesh R N. Canpact canbmnation ofM PEG-7 color
and texture descriptors for in age retrievall A]. In Proceedings of the
38" Asilmar Conference on Signals Systans and Canputers| C],
CA, USA, 2004 387~ 391

Pacific G rove

19 Tian Y M, MeilL X. Inage retrieval based onmultiple features using

20

21

22Wong KM, Chey CH, Lu T §

23

24

25

26

27

28

29

wavelet[ A]. It Proceedings of the Fifth Intemational Conference on
Can putational Intelligence andM ultin edia A pplications[ C], X i an
China 200% 137~ 142

SwamM ] Ballad D H. Color mdexing[ J].
1991, 7(1): 11~ 32

Stricker M, Dmal A, Color ndexing w ith weak spatial constraints

Intemational Joumal of

Canputer V ision

[A]. In Proceedings of the KT /SPIE Conference on Storage and
Retrieval for lnage and V ideo Database WV [ C], San Jose CA,
USA, 1996 29~ 40

et al Dan nant color image

retrieval using menged histogran [ A]. In Proceedings of the
Intemational Symposim on Circuits and Systems[ C], San Diega
USA, 200% 908~ 911

X@aW, Kuo C C J A nev approach to inage retrieval w ith
IEEE T ransactions on Circuits and

1998 8(5): 628~ 643
Atbee L P, Chen K E Efficient image retrieval

hierarchical color clustermg| J.
System s for V ideo Technology

Chiou Y T.
appmaches for different s ilarity requiram ents[ A |.

of SPIE[ C], San Jose CA, USA, 2000 471~ 482

It Proceed ings

Inage retrieval based on canbined color
features [ J]. 2003
39(16): 83~ 85 [XJ5, F el Lt RE e iR (5 P 1R A %
F D). WEEHLEAR SN, 2003 39(16): 83~ 85 ]
StrickerM, OrengoM. S ilarity of color mages[ J]. SPIE Storage
and Retrieval for nage and V deo Databases [I[ 1995 2420 381~
392

LiDa-xiang Peng Jin-ye DengNan Color mage retrieval based on

Lu Fang Wang Garmei

Canputer Engineermg and A pplication

color  shape and spatiality [ J]. The M miature M achine and
Application 2008 (8): 50~ 52 [Z= )M, g2k, Akl KET-
AR B A T R BEAGRRS 22 i 1 . RO AL S R HEL 2003
(8): 50~ 52 ]

LeeH Y, LeeH K, Ha Y H. Spatial color descriptor for i age

retrieval and video segmentation [ J]. IEEE Transactions on
Multinedia 2003 5(3): 358~ 367
ZhuW erna Zhou Chang-le Xu Dan et al A multrfeare CBIR

m ethod on color and texture in the trad itional chinesem edicine tongue

30

3

32

33

34

36

38

39

40

41

diagnosis[ J]. Joumal of lmage and Graphics 2005 10( 8): 992~
Q9% [IETRIN, A5 Ak, 4. T B8O M G 2 R E R &
PARLE PP TS E R B [ )], P EEREEEMR, 2008
10(8): 992~ 998 |

ZhangY ] LuZW, HeY. Canparison and inproven ent of color
based mage retrieval techniques| A]. In Proceedings of the SPIE
Conference on Storage and R etrieval for Inage and V ideo Database V1
[C]., San Jose CA, USA, 1998 3312 371~ 382

Hu Xue-long Chen Ammin Zhou Guohua An mproved color
matching pair akorithnJ for inage retrieval[ J]. Ihfomation and
E lectonic Engneering 2003 1(4): 265~ 268 [#%7JE, BRIz,
FE S, — R ol P RO B R R AL [ D). AR
TFE, 2003 1(4): 265~ 268 |

Zabh R

retrieval [ A ], In

H istogram  refinement for content-based mage
Proceedings of the 3" IEEE W okshop on

Florda USA,

Pass G,
Applications of Canputer Vision [ C ],  Sarasola
1996 96~ 102

Lu G, Phillips ] Using percepually weighted histograns for color
Prwoceedings of the Intemational

1150~

based mage retrieval[ A]. In
Conference on Signal Processing[ C|. Beijng China 1998
1153

JnTaa RenXwm-li Color extraction and matchng for mage retrieval
[ 1]
2000 12(6): 459~ 462 [, LA, B SRR P A ERALR

Joumal of Canputer A ded Design and Canputer Graphics

PEMCSICHL [ ). PHETHLARBY BT S BB A4, 2000 12( 6):
459~ 462 |
Huang I Kumar S R, MiaM, et al Inage ndexing usng color

correlograns| A ]. It Proceedings of the IEEE Canputer Society

Conference on Canputer Vision and Pattem Recognition[ C], San
Juan Puerto Rica 1997 762~ 768

NiLei NiLin Miao Yuan An mage retrieval method based on
colorspatial featre[ J]. Canputer Engineering and A pplication
2005 41(4): 50~ 53 [/FAF, GURK, IR BE T AR () 0 A R
fEm SR % [ 1] TFSEHL TR SN, 2005 41(4): 50~ 53 ]
AbmedM G, EmadM R, YasserM K. Content-based inage retrieval
strategies formedical mage libraries[ A]. It Proceedings of SPIE
M edical lnaging Symposim [ C]. San Diega USA, 2001 4322
1046~ 1055

Wang ] Z GioW, Oscark, etal Contentbased inage ndexing and
searching using daubechies’ wavelets[ J]. Intemational Joumal of
Digital Libraries 1998 1(4): 311~ 328

KasutaniE, Yamada A. The MPEG-7 color layout descriptor A
can pact mage feature descriptor for highspeed mage/video segnent
Proceedings of the Intemational Conference on
Inaze Processingl C1. Thessalonki Greece 2001 674~ 677
Sripan T, EIFShakavy M, Rizkalla M.

approxin ation of the DCT for M PEG-7 color layout descriptor[ A ].

retrieval[ A ], In
Fast multiplierless

In Proceedings of the 46" IEEE IntemationalM idw est Sym posim on
Circuits and Systans| C], Carin Egypt 2003 (2): 708~ 713

Wang JZ GioW, FischeinO, etal W aveletrbased mage ndexing
retrieval capability [ A 1. In

techniques with partial sketch



A4 RS2 A AR AL P Al A P RS 2 v R BIF S

197

42

43

45

46

47

48

49

Pwoceedings of the IEEE Intemational Forim on Research and
Technology Advances i Digital Libraries[ C], W ashington DG
USA, 199% 13~ 24

ChuaT § Tan K L Ooi B € Fast signature~based colorspatial
mage retrieval[ A]. In  Proceedings of the IEEE Intemational
Conference on Multmedia Canputing and Systen [ C ], Otlava

1997 362~ 369
Seongtack | Kyhyun U.

Ontaria Canada
A signature representation and ndexing
schan e of colorspatial mfomation for smilar mage retrieval| A ].
In  Proceedings of the First Intemational Conference on W eb
Infom ation Systen Engineering | C |, China 2000
384~ 392

Patk 1K, Yun I D, Lee SW. Color mage retrieval using hybrid

1999 17(7):

Hong Kong

graph representation| J].

465~ 474

Inage V ision Canputer

Matas | Mark R Kittler ] On representation and matching of
Proceed ngs of the Fifth Intemational

MA, USA, 1995

multi-colored objects[A]. In
Conference on Canputer Vision| C], Boston
726~ 732

Nayar SK, Bolle R M. Canputing reflectance ratios fran an i age
[ J]. Pattem Recognition 1993 26( 10): 1529~ 1542

HuangY Y, Guol, Yang JY. An inage retrieval based on object
region” s color and texture features[ J]. Joumal of Nan jing University
of Science and Technolory 2003 27(3): 286~ 289 [ui/C7G, ¥
N, B s, 3T H AR 5 SO R IR A R R &R [ D). W
BUBE TSR, 2003 27(3): 286~ 289, |

Haralick R M, Shammugan K, Dinsten I Texture features for inage
classification | J].
Cybertics 1973 3(6): 768~ 780
TakahashiN, kasakiM, Kunieda T,

IEEE Transactions on Systan M anagement and

et al  Image retrieval using

spatial intensity feawres [ J]. Signal Processmhg  Inage

Canmunication, 2000 16( 1-2): 45~ 57

50

51

52

53

54

55

56

57

YuH, LiM ] ZhangH ] etal Color texture manents for content-
based inage retrieval[ A].' It Proceedings of the Intemational
Conference on Inage Processing[ C], Rochester New Yok USA,
2002 929~ 932

Zhang D S8 Iproving i age retrieval perfom ance by using both color
and texture features| A |. It Proceedings of the Thid Intemational
Conference on age and Graphics| C|, Hong Kong China 2004
172~ 175

Sun Jun-ding Zhang Xrm i Cui Jian-tao et al A new approach
for inage retrieval Basedion color and spatial features[ J]. Canputer
Science 2005 32(6): 158~ 160 [FhF I, 5k ¥ [, #1055,
I 0 T I R 4 )R AIE 0 PR A R T [ ). SRLRE
%, 2005 32(6): 158~ 160 |

Fan Yun W ang Ren-sheng Color inage segmentation for content
based mage retrieval [ J]. Joumal of Camputer Research and
Development 2002 39(3): 376~ 381 [#i, L. i A 7%
g EAe a8 0. RIS R R, 2002 39( 3):
376~ 381 |

TahounM A, Nagaty K A, EFArief T I etal A rbust content
based mage retrieval systan using multiple fealres representations
[A]l. In Proceedings of the IEEE Netvorking Sensing and Control
[C]. Arizona USA, 2003 116~ 122

Kokare M, Bisvas P K. Chatterji B N. Rotated canplex wavelet
based texwre features for content based mage retrieval[ A]. In

Proceedings of the 17"
Recognition] C], Canbridge UK, 2004 652~ 655

Intemational Conference on Pattem

HuM K. Visual pattem recognition by manent mvariant| J]. RE

1962 (8): 179~ 187

Jones B ¥, Schaefer G, Zhu SY. Content-based mage retrieval for

Transactions on Infom ation Theory
medical infrared mages| A]. In Proceedings of the 26" Annual
Intemational Conference of the Engineering in M edicine and B iology

Society[ C], San Francisca CA, USA, 2004 1186~ 1187





