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Abstract: Relevance feedback (RF) has been successfully used in content-based image retrieval (CBIR). However,
most CBIR systems seldom reuse the latent semantic correlation among images revealed by RF log to guide
retrieving across sessions. In this paper, concurrence of images in a RF record is regarded as a kind of semantic
homogeneity in certain context and the image-retrieving problem is cast as an authority-image-finding task. Records
in RF logs first extend the result from traditional CBIR systems. This produces a relevant graph of images related to
the query with multiplex contexts. Then, a modified HITS algorithm is applied to it to distill consensus about
semantic relevance. As a result, both visual content and semantic relevance can be maintained in image retrieval and
the efficiency is much improved compared with traditional CBIR methods. Experimental results demonstrate its
superiority in both objective criteria and semantic clustering capability against the Corel database with 60 000
images.
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R EESZES: TP391 CHRFRIRAD: A

BB AE D — P B B AR R LR BRI RZ 2] T )12 I 3 AL 3 T 9 25 19 B 45K & (content-based
image retrieval, A% CBIR) T B A %45 1 2 il H AR .CBIR B B3 BB G A S5 AE, B % . SC AR,
FE LA AR by G ) 25 1 20 R B G DR FR BE I A I 22 3R

EH T G SO = 5 1 AR D 40 T 1 S e, DA SO REAIE (R4S 2R 5 SR A CBIR ()RR 3 R iE 2 1) 43 £ e
L UE E 4 AiE AH AL (similar) 3t DL ORAIE B 45 48 € (relevant), PR T 5 BUKE 2R 202 19840 0 T i whax — [ 7, 3 9 1
CBIR K#FH T AHK [ 15t (relevance feedback)BLiil, 23 B FH 7 b 8 43 15 [ 45 S (R G 1k 40 07, 10 300 2R R AR L/
BRAG IE AR B 5, 0 B 3R 0088 A0 WU P P 1) SRR 7 SR LA 49 48 31K, K 22 % CBIR VA PR T 45—
U 2R 3] (session) A AT AR G S Wt e AR A X B 2R FE A 15 I U 481) 2 TR] PR 0T 1 D% 2 DA% e A5t 5481 2 T 1) %
R RN LAMRAE . RITANRI R RERAF B R R ARG, RN R A MK 4R 52 2,75 B 2 ) R A fig
firi R B P A R L 45 R R B BRI 25 BB T VE IR S — A I R G AN BT RE R 22 A It =R v R
(1) DG IR, S Z K T B0 27 2] B RE, TV R (R 1 S P 5 A S AE R i A A A e P R R 5 R TR b 3 A o6 R AR B K
2% SRR, B R AN TR] BT SR R TRAT JE R $R MR 5 2 A 2 TG A T % R I B B ke R T VAR
K.

JEAE SR NATT LI A5 DA VR S0 96 S i3 0481 18 A7 1 309 25 S0 f) 6 0 451 L 25 N7 CBIR % A 424141
T AN I T — 208 SO 2 A5 B P B SO SO G AT 08 o328 H: F BRe 6 2 0 F P A DG I 1t 1Y)
J7 S A% B B A T SO 2R SR TR TR SRS 2R MR RT RE (R e DA SO SR A T SO T A T I B
ST SR WA T RS TR 1 AR V8 5 R0k 22 SR () . 22 5, Yang 25 AP35 HY Wordnet SR fif w3 — il i1 ] /2,
TX P T 7 A A B AT A S ] BT ST R IR O IR O AR ) I SR (AL T DL R R S R R R AR A
ST AR 5% B 18145t A Bartolini 25 A1) FeedbackBypass ¢35 PAAE A R EEAS J I stk 2 2 5 Gl 1 A 5%
Tt A 5 (R A R FARBAME B 5), T 45 T = B B 4t 24 A 2R 45 0 AR HL D7 VM R R B T A0 R A e % 50 4
ST U 25 BB B 45 A 22 o, TRV IR [RIRE SN 5AE SRR i e i 0 e (1) 4G 2R 45 2R

g bR PR O Rt H AR 2R R N B4 8 LA B TR e BB R SR T R X LA R,
ZiG CBIR YRR SRR RN 43 2545 R IR TR SO 2 S8 5 A6 R A A A U AH OQ 1) UG B 5 IR B S W0 DR 22 T8 e 1) S
gt > Ti) IR oS0 TR 2 R R R Y1 27 ) B8 07 2 — AMEL A 9 0 R A3 1 LE S A SCI AT 9 N 4

ASCE 1 TR CBIR RS54 M 5075 HITS, EAT 1 A SC TAESEA. 25 2 15 1R 40 3 k4 AH ¢ s 1t
H & 0 MBS 2R 5 16585 3 7 N AT 101 43 B 7 7 v RO 1 585 4 15 4R 5 0T 6 0 IR Corel MG EE 1) S 38 45 AKX
PR URCEL, B 22 M ELE CBIR BRI B AR T CBIR MRS, B W35 T 25 4 26 R 2 vl 28 3
For 2R 45 S B Uy bl A2 F P I SURS R W SRR 5 R TG4 1.

1 CBIR 0 HITS #{Z

VD9 5 i i B, I T B AT 7] 22 20— LEAH SO M S0 SN PR KR RHE 225 3Lk [1~7].
1.1 CBIR

CBIR & 24 iy B 22 1 3 SRR 3L b BT 1 P 292 918 AT 11 3 A BB PR LS RFAE, I 0 % . S0l
R.CBIR LUIX SEHFAE B A 45 3 AP 5 10 1 SRR R FAE e AT S Ak 0 Wy P A AR A DG RE

5K 2 % CBIR TR ABM A SR AT i) B 01 B8 28 b (K R p, FLJE 2 A S AL (A € AN S0 B ) ok
PR AR 1 p=[py,....px] e h p S RFAE S 5 (R B A=1,2,.. N REHE K ZREE AR 0 1) & g=[q, ...,
)" P P TR AT DX P00 B 6 2 i) o R ARV Sim(p, ) K VU AR SR FH 4% 3% ¥ e CBIR A 22 B30 001

CBIR R HE %,

/* Given an image database (2, both sample image ¢ and image p € (2 are represented by feature vectors */

NAME: CBIR
INPUT: a query sample image g and required number of images in result Num
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OUTPUT: a set of images ranked by similarity in regard to ¢
1. Calculate the feature vector of ¢
2. Forall peQ/* retrieving */
Calculate the similarity Sim(p,q)
3. Ranking all pe Q2by Sim(p,q) in a descend order
4. Fetch the top Num images to R
5. [If user is satisfied
Return R
Otherwise /* relevance feedback */

a) Display images in R

b) Get user Feedbacks F

¢) Adjust g and parameters according to F'

d) Goto2

34 /N S5 R 2 TR £ 2 5 30 9 CBIR KSR T AR G S LA 2 S0 58 5 20 v i AR O S A —
A AHUAZ LI RE . AR SRR 24 B A B PR AT 7 B 5t 400 46 1E Aor 3 PR AS A/ BRI B2 5 3, DL S i T ) i i
PR SOBER 1) 3R 48 A R AR B A B IS O% 280X — R AN T S 520, T 38 P S 5 ARG R AR A 5 TROR R0 1.
H A9 S BORHR Jai BT R R Bl S B 08 FEA B (R (K R R AN SR LT ).
1.2 HITS

HITSUVZ — AN [ Web () T2 TS 398 530925, 6 35 1 OB — bl 1 8%, B0 T D £ 0 0 B 17 R TR 11 )5
= AF T WA L B, DU p BTt T HR 1 DU g W R BRI T T g SR AR R BB e 2 — 28 1 5 A X
T HA LR = o A DL T 2 TA) I W 12 40 I 2% 4R 42— LB R O 4R X (hub) DL THT ) W9 GKE [R] — 3280 1) BB
(authority) T “Z A5l — 1.0 & Z [BIAETE A AH FL R A0 0 00 FR:— AN 1) R DL T — 5 48 m) — 21 47 (R B 0t
TN G PR g TR — 2 e — 20 2 1) S OO T o 4 1)

Z M OCRR[ TR 55 20 58 HITS Sk N M2k F2 Subgraph A1 Iterate #4) il A 3 51 5% R
51T B0 25 AR DT R R L R TR e 5 E ARSI G=(V,EY; J5 38 I A G v B gl i T R AR L
TUTH Iterate 0T G &A1Y R LABUZLAE AN EE BUEL JE &l G AUZL ) & x FIAE LN & y.Tterate 354X

HEfE " = Syl oy = 3l

4:q.p)EE q:(q,p)eE
Tl x Ry SCRER[7]EUE W6 TR 85 K1 kox Ay B SCT A8 o5 SEBs B R P il e b RIEARZ AN X,
PSRBT Num A 55 K43 5 AH T 0 B 1) U AE 0 96 T 35 of I BUZ BUIE 7Ty P B EIUHT Num A~ 8K 73 = A8 Jirx
TS F T 1 A 96 T 5 8 of ¥ 4 50T .

HITS 5%,
NAME: Subgraph NAME: Iterate
INPUT: 1. ot a query string INPUT: 1. G: Soreturned from Subgraph, denoted as
2. E: a text-based search engine G=(N,E), n=|N]
3. t, d: natural numbers 2. k: a natural number
OUTPUT: a collection of linked pages OUTPUT: a collection of linked pages
1. Let Ro be the top ¢ results of £on o 1. Let z be the vector [1 1 ... 1]7eR"
2.Set So=Ro 2. Set xo=z, yo=z
3. For each page peRo 3. For i=1,2,....k,
a) Let 7" "(p) be the set of all pages p points a) Apply the  operation: x;<1’> = Zyl@
to q:(q.p)eE
b) I;(ftp]"_(p) be the set of all pages pointing b) Apply the O operation: y;<p> _ Zx[@

q1q.p)EE

¢) Add all pages in 7""(p) to So
d) If |7 (p)|<d Add all pages in 7" (p) to So
Otherwise Add d pages from /" (p) to So
4. Return So

¢) Normalize x';, obtaining x;
d) Normalize y';, obtaining y;
4. Return (xy, ;)
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2 REEXERBENEGRRRAE

A AT BB —ANH R BB R U7, LS R A H ARS8 1 A AR DU F P s st b B A ) SR B AR R
52,5 BB R T IS AR AR T B S8 B R AL RIS 7K 58 3,48 M UG 18] 19 DG I, 70 K 5 I st v v B A
R 7558 4, F) UG AR O Ba Br M ZR R e AS T AT PR MR 22, 15 L 18 R 5 0 I M 7 O s R (R 41 i) 8.

2.1 A HEFAF) A E & 8] B < BX

FH P IR OO O I A e ST 5 08 SCRPRI5E v s 18t IR 5 R A TG I R M SO G kA G, R AT K P 1)
K RFEA g LR 182 0 RSB B A RS ,3% "2 {f,. . fx} g ofie QIR AR AF TAH G S ot H .
Hh iR qe QN g'=q¢; 5 M,q' 2 LL g VENFEAK RIN RGER 0] R 5 BUEHR 9% 5 2 Ja i g IN, — BLR B R
ot =g v F A PR BT 2 R 3 T A A S e ) A PTG, SR B TR () X

I 24 7 S Ut 00 v R AR DG TB JF AN [R) T &A1 18] R 18 SCRH O 5 — B AH G 52 1t BRI T 24 I 1 7 o
SE ¥ b N 3 (context). SR, 1 5 1 0K 22 BN 0T =4 P 40 A 3 B A (1 7] A, 81 Wb K I it 5461 % 20 2 5 8 4 )
FIRIE SR A A 0% b e 3 mT DURD R T AR 5 VR 2 R A AR .

2.2 KREXHIEHE

— N S — AN T R AL B AR A SR I G, TR A M T A &R E AR i AR B HITS, $ H
CBIR &5 R HE 2 SE T 1 ¢ AN BIEAE A ISR (root set), W4t F P AHOC B st F 3, 37 78 i e 42 (base set). LA, 314
IR =5, AN & HITS H ) 6=200.3& & B8 4, 7F HITS JR AR i
L SR I SO AR S A 2R AU, T T (A R A A B A T A
R I HEF VRN HR bR (A1 tfxidf) 5e ). 5 8 U b F 5 K
BRI H G TR K ZORG B S AR 1 BHBAH L, S0 (1
SCB R AER, R e R &5 R P AL LR ) e A SO AR R
o FHIRI P A G IR 45K 2 58K X T CBIR, 1% DL 1T fE
FEARARN R TR BHR R, B A 9 2 5 s R
SRR Z 00N REG S HIUAH KBS L2 AR
RKREARC.

H T RAN ¢ KN SR IR R, ) TR M K IR &,
O S 448 K AT K S IR B — Bk UE A R R AR . AR
KRR P R B BB A LAk 2 5 T BT R i

Fig.1 1Kernel set,.root sgt, basg set, RF S A 2 1. FO M TR 3L 4% 48 (Kermel set). St i 51 4
og and their relationship
B 1 MAE. MME. SLfE. RE Habgdtoez  TERCBTH G QI 4 38 PR 4, fig i R I 28 3o 22 00 SR A
REBR R TE— A I 1R,
e RAE. A4S RF HERRRWE 1 s,
2.3 ARMERBEAIR R

R A8 G 3L 3 W, B A iR — 4% FH 7 AH 50 S B0 SRR T8 A IR 8 44T B 6 T R S S
SR BRI SO s r] e AN [, — AN H P i 25 5 TTE P R AR IR RE A T RE AR S A T U R AR AR 2 i
PR IG,5INT 8 S Mk AR I ARR I UG o3 I8 75 T2k — 2D 4R M, T e N A I 73 K5 1.

A7 I HITS 1) SR 78 Ha s RAE AR S 45t H G L [R) 1R T R A v A TR O TR IR 1% 2 L T 85 4 45 17 1) 11 45
DR B BT i AR R R T R W AH O R L e T8 2 1 0 4 2 A EZE IR A B R T 48 ) DS B, 7 22
(RS SRV PRI Sl E A E PSRV 2 () s e N SR SR SINEND R EPS cRliibuse Y iw s I TN

55 HITS W& A DX 0 R 2, AH 9 I 4t 1 35 B AR 10 P Bt o 8 ) e AT AR QR B 1 — AN T B4R bR X AT T
X2 P AESS MR & b i IR M, 7 AR SV TR A BRI, 5 A1, S (R D i E ARACLE 0 3 1% 4 D9 40 S 5 1
He4 S5 R & A A1 HEREA R AN R WOC R, MR ¢ MRS RN R SR M OEE 7 J
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) IR, S0 3R [m] 5 I HE 46 B 1% 02 CBIR AR 45 AR i k4.
24 RIRAERELR

i S5 A 2 3% 20 Wk, P A DG B Wit I 0 388 20 1 TR A 200 B s A 40 T % o R AIE B vk ] 4 1) T R
TE. H BT, 3ATT LA BB AR B 1) % A R I 401 B TG 3 ay,, s H TP BUEG p AR 5 1Y) 5 st 4] v
05 MG g 1R R E A B R 5 0 e, TR LA 3 2 6 6 A PR 500 85 ) O A T S0 v o0 AT RIS &R 5.
2.5 E&EEEEZCBIR/LM

R P AR DG R ot H 3 OCE B B BG4S R B9 CBIR/LM(CBIR with log mining) U1 F.

/* Given an image database (2, and a relevance feedback log file L */

NAME: CBIR/LM

INPUT: a query sample image ¢ and required Number of images in result Num

OUTPUT: a set of images ranked by similarity in regard to ¢

1. Set H=J /* feedback in this session */

2. R=CBIR(¢,NUM) /* traditional CBIR without relevance feedback */

3. Let G be the top t images in R/* =5 in the experiments */

4. Calculate the base set S

a) Set S=({q} VH)*UG  /* {q}UH is the kernel set */

b)  Make a real unitary matrix W in size of |S|x|S]

c) Update W according to L, for each record s:{f},....fx,} €L

i) If seS, increment W[s,f] by 1 for fe {fi,....fxs}

ii)  For geSn{fl,...fxs}, increment W[g,f] by 1 for ge {f1,....fx,} U{s}\{f}

5. Make a vector z in size of ||, such that z=1 if i€ {q} UH; sim(q,i) otherwise

6. Normalize z

7 Set vectors x=z, and y=z

8 Distill authority images, iterate following Operation k times

/* k is determined by system, £=10 in the experiments */

a)  Apply the I operation: x'=W"y /* refer to §1.2 */

b)  Apply the O operation: y'=Wx'

c) Normalize x’, obtaining x

d)  Normalize )’, obtaining y

9. Set n=min(|S|, Num)

10.  Fetch n images in x with largest values, denote the sequence by 4

11.  If (Num—n)>0, concatenate (Num—n) images in R\4 to 4, denote it by T’

12. Ifuser is satisfied,

a) Update L by Lu{q:H} /* refer to §2.1 */

b) Return T

Otherwise  /* relevance feedback */

a)  Display images in T’

b) Get user Feedbacks F

¢)  Adjust g and parameters according to F'

d)  Set Hby HUF

e) Go to 2

SR 4 R AR 1 G 2) 5 ) CBIR — 3 MU% 23 T AR R B 4. 36 2 ¥ D% 3)
AEF] T HITS S35 Subgraph FAE I ARIEAH K S 15 H & L 977K CBIR B R S5 AN Ja — M BosutE & 58 3 38
S5 B ) P P AT K 0 P 4, SRS B 1 v LA A0 5 25 02 0 35K B 45§ G 0 M AR 2
HITS (1) Tterate, 423 1547 ) AL 15 ) 5t (0 A0 B A T S 1 5B 08 T 86 25 A J7 H R BRHME HITS (0% 76, 0
W I 2 IR AR B i A ol BLAR HR R B U R 4b) 1 40)) BUE g /12 L R g 35 ) S IRELES 4 3653 CP IR
O~ PR 12)ALBHGE BL N B S5 R IE 5 A R B Bt AR B ey T4 e A 7 A A S UG (RIS ) BonT e 2D 1
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FH it S [nl ) B it LASEVA K CBIR 45 R h A E AU R AR & BL I . H SR RAEA g AL
BB B 2 )G SR CP IR O~Z B 113X M5 0L ZHILTE L iR B H &L 2 IH K g LHAL®
BAHKN ¢ I8 EHRAE B G X & 2z W WCERR 5)7% 18 T AR SE Mo R vh (0 1 . R B R A R
FE A BCTE AR VR 22 A T LA [R15 0 F 7 O S 5t o HR B, Bl A A e e il A P D 9 B2, 15 W 5 % I 76 3 A0 4
A 2 B G 5 R R AS IR A0 AR BLE . 28R, 2 e S0, b T 1) DS 3R AN S R A DG It 2 A b o 4l R B AL B2 T
TEIEAT BER A AT (AR 15 D0 N L A 0% g FVe A EasAH DG ¢ IR 515 B 4 CBIR IS R 45106
7 i 00T T I A A A R A YR R A 9 S i ) SN, A0 IR 12d) T R A YR I S i G ] FE P IR AR R
SEFAHOC S It 1 B PR 12a)). 0040, FVE DB 3a)(i FH T 58 2.2 5/ R I DCIBRAL 48 U7 v A 3 MR A R I BRIk Y
H, A% T HITS #3511 Subgraph.

7 B 2 S i AR B B W 5 20 4 T A SO R AR e I 2 50 4 AN ) [0 525 2 A Al
FE rh R TR S 5t H A e R 3 AR A R T T U R AR B R TR S it H A P R S AR R LR S R R AR
1) 32 F8 5 D) AH D6 328 328 /N T 41 28 H 7 SO IR AR B B X 1E 2 HITS 1945 552 4k, BT LA /N AURE T B] (5 R R A AH 2K
AR TRAF AT AL 4 ] (CFEAS Web) ISR AL 45 .

3 FAERIRIRS

AT 2 TRGER) 4 S B AR EHE B CBIR/LM AR SE8 S A e R — 54

CBIR/LM w] DU i A BAE T Bt B B0 QKA B AN SRR ZD 3R da)nl DL H, G SRAE A O S 15t
HA& L AP MR REAR ¢ AR R BB H I03)E CBIR A + 45 R I3, CBIR/LM
RS 208 S DA YR Je W iie ok £ Rt 20 B8 8 R B M T B 25 R A R B4

CBIR/LM Kf B 5 A6 38 IR TR P A B2 TH B 2545 A AT SCIR 7K 3% 5 45 a8 100 P A O S st s
SR R P B B At S A SO ISR b F & TR ™ RS 2R A6k O AT % B B A & A I Ao i A 6
N TOFT A AR R FEATR R 45 R 2 b SRR T FECU 3R 8) B 32 BRI AR 5 S B ROk TAE,
DL, B e W AN 2 sl 3 T SR 5k (0 R il 50 P AR B T R I 0 B8 3) LRI 170 (1 e vk G 3R 5) % 18 T R
MLBE N B R G R TR SR

CBIR/LM i P 14 18] 189 R 30, 1 o5k 5 453 <451 v I (K e 20 B 8 (1R 3 A AR A T 97 1 1] 45 S I 14
T P R R 5 2.3 71 10 SO PR IR AR Sk (B ) A0 4 BV 47 70 AR T8 5 1) G 38, 8 28 418 /K 8
WA > H R S vp A BB OCTER 1A e 7 BB AN TT RE R A AL 5 PO ALl (PR 42 10, DR T e 2 K8 Al 50k
HIET

CBIR/LM ] B 54 & 2 3, It LA 9 SR 1 5 ARAB L& I K BRI 1) i 5536008 T S A A TG 932
5 B AN R PR AT IS S S M Ja T A 1) S0 8 2 T A A 1) 7 A7 (10, B 220 1 Ay Pl 45 8 5, AN AR ST 4] 377
Filads . DR b, 20 2% R ) 44 S S I) S5 44 1) il L. e SCAE 47 AT X £ L.

4 LB

J 7 B:AE CBIR/LM % CBIR 1 fig sk, % Corel 60 000 WE 1% £ J%: (http://jzw.standford.edu/IMAGE/
download/corellm.60k. tar. i Dr.James WANG $2 {56 b 3% 7~ 3000 IR H 3R4T T RG4S 2R 5256

£ CBIR R UERFAE JT 101, 5250 22 G0 K M) (082 15 SURURRAIE. 1 56,8 RGB (082 45 i) B A bt -y (3R 35 [1):

R G
““R+G+B TR+G+B

RIGIE wv LR 16 A bin M a—A 32 4 5 1) &, Fo0) BR B 52 R 40 e HEAT 3 YO AR 315 31 10 A1 B L
TEA T BEIORRUEZE A5 05 15 31— AN 10 28 14 17 5. (R R0 R0 SCHARAE N AS SR A0 B B A R 1

S50, CBIR/LM HOEFIZHBE HE 2.5 75 BIRURAR 7] AL R B VPN Fi8 b 72 A 4 28 (recal ) AT A #E 22

(precision).
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S48 1. CBIR/LM X 25 il 7 P 5 50t ORI RS L.k 4 3 AN AR M 1y BB 1) IR RE L e £ SRR T Ak
KRG S PR B0 ) 06 BRI g RS, 1 5 M 7 /I (LN ) [ S AR R AT B R2  SUBE AR A it £
PG B % S TR AR AL BRSO S 2% B AN K B doe by B0 T st e 7 K 0 SR U, (R ek
MR 22 A RS ER BE NI 16 B AR AR D A s FE A, =4 Wi A G S i AN N e 18 HS I LA ]
CBIR/LM ZHil,L %47 i 28 EME 30%7c 45 1 5 4t S48 hk 1 A 4= A R A vl 6 1R 0f EU RS R 45 R 1] 2~1%1 4 o,
N T WLGE A S I 45 RA% A 3 CBIR R AR M TH Iy HeAly JErh 181 2 v A g A A A - B R 285 OR K
NG DL 8 RS I A 4 ) 5 19 O LA B % R S 6 8 PR 4 1) TR .6 i 1S 7 o o SR S B8 100 T e 3%
SR B E T 32 MR PEEC B 3 A i A 3 ) A e RS- A R AR SR A ORI O A ST 7 4 R ) TS0 15 0L
LI B 25 UK ST 36 8 1R 4 10 503 9 0.6 7 TR PR v i AT DR IR 5 85 i K 2R & R BRE 7 32 MR BT 5 B 4 M A 1)
A0 R B A R - B AR SR G RO B 1 DL B S0 7 A R IR 50 15 L L % RS 3R A R R A S 1 0.6 T
M P 2 v i SR SR B 100 1 e 2R 4 2R B S i 32 1 4.

o

»»»»»»»»»»»»»»»»

)

Fig.2 Performance improvement against flags data set

B2 Oy IR A R AR

e

ErasERs TR

3 5 3 0308 8 &

Fig.4 Performance improvement against field elephant data set
4 MFEFANR G IR R 2R ORI

THI 5 1 20 4 B YE K (recall-precision) T] PR DLEE A 2R 1) 24 36,55 2 FUFIEE 3 514y ) & A 4 A
A AE A RCRRT LG L, A £ LA A DL A DI S0 AE A PPN SR AR ARG % AR K, th T4 S RO
FEAMRRZE ) BT %5, 72 A CBIR A R AU A i, 4 1 CBIR/LM BUARAT it 303 (H A4S 2R B0 AN i 119 52 56
G5 SR Ty 5 R T 9 A R R A X A S P P R B AR s RS SRR CBIR/LML - 3 2%
FEARARAT 2 T AR TG A4 T, S50 e 10 4 SRt WY A A0 T AR P AR 5% S AL 9 CBIR U5 ik,

SRIG 2. MBI A SR S U5t I R RIS A 2R AR A S5 Wi 436 T PR 2K 20 ) B S it H1 38 L b il s B i
i R 2R R HCRE T 0%,1%,5%,10%,15%,20%,25% 81 30%, % 460 2 RUR I A6 45 R sl 5 s A | o
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Fig.5 Retrieval performance versus log scale
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