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A Novel Concept-based Image Retrieval Method

CHEN Shi-Liang LI Zhan-Huai YUAN Liu
(School of Computer Science, Northwestern Polytechnical University, Xi’an 710072)

Abstract To bridge the semantic gap between user’s description and annotated labels, much interesting work has been
attempted. Relationships between image annotation keywords and user used in retrieval are built by introducing the ab-
straction of concept, and then the description of image annotation is unified. By adopting correlative feedback technolo-

gies, the concept of the query keyword is selected, and then the concept-based image retrieval method is proposed. The

experiments show that this method can improve the performance of retrieval.
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BEEZHREREMERRBEARNYEZ R, BFESRIE
EI . R0 WA B 4R FE b B PR B P RO R i
B, CHRE BHEYERER, RERBEEEYZ TS
Z—. 20 4 90 FEALIK, ARARCHT T KRHXHE
BEMHXBEAROTIR. ARG R, THET
HANERRR(CBIR) B SHTEREEBARNWHARRARZ
—U B EREE SRR, I QBICH | Virage® | VisualSeek!*]
%. FAERARFENRRE T EFERAETHF (Que-
ry-By-Example (QBE)) WA B 58S, B F P #8522 M B W
BIFEK RERIEHTEERRBTERRERSBIRE S
B8] AR BERRIERE B 0 R R e R R PR N S5 SRR
BISHP . XFETEBERRIEANRTHRERT RN —RER
APiEefFER R B HERRERNEEUERFEY
HXEL. MAFNITHEREUARES ESHWELR
FKEAHRERIIEXER IR EAANERNHERR
A RRIE e, R R R EANTERREN
JEEZFRE M A AR BEE(R B, B8 X R 5 59 F2 #E (inflexi-
ble)¥#,

HEBmMS RAETRBERENTEES TRER
FUTERRNES, XEENMUBBHR ER P REX R 2
HABRHEEXER B URSMRAEE LRRERFL.
B, 5 o SR SRR N MR AT AR , R A AR KR M M L B R
- LHESRE BEET R NERERR, BT RERITMNE
HRR.

H TR EHR R SR 55 BLE 20 4 70
S0 BN REHRAT IAREE AT LR, XF
FERBRSTET B 2M08 T AN B BIE L) B,
FIREFREH. B TFRAPNERFEER, FAT#ES
HBUARHE B SRR 5 53 4 T LAV B R B9 TAE B R K, 3
LA R R K B R R R . A 30 WordNet 44
REFABIE B R, FIFH WordNet B B HHESEKEW, &
HFRERER b o TR P ERERAE R IR R A
Xt R T SC R B AR — B0 7 A R s SRR

2 HXIE

B R EE U BB R A TR, E R TR U A
T SHEA BT R BOE SRR AL A X BIAAR B
BUER. TEERNETRBIENERRR b B R
BaRET A R L EL 5 3R, BRFEZE ) AR, R B 29 R4 1)
SHPRARXBARTEL—B. MESKRRNERE—FE
FHUELRRNER, B—FIEERRROER, REREK
REGRSHRERERE MU, 55—, xR
FRREE B J7 Bk BB SE X R Y 18 B AR L X AR 2 T
B b HE R RMERABRHRNRARER. Af]
WU, —IBE T T E TR, BRRIF S5 B RS RAELH
REREN. WH, AR P EEIE R R SUR R
], 2 EMEREE R, AR ERE ., Bk, BROFEE
BXEENEATEESFZ BN RN/ B, EA RN W
AUBERBR X SR EXBATL B XAREMNT
BHTELEREREAR TR .
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A e TR G — P P o AR B A A5 P 3 48 B A D
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MR, P ERBROBESE GRS, LRE THEHE G
R, BTHRUGTNITEOREBBRREERAMTEZ
— RN HSE E RAE T TR R B B 2R bl 2 T 3R
BOCEIR SR MR R PRI KRB K RIFBATE
EMEG. B THTNS¥INTIRENEGEEAR
R, ELARIC B BB P I S R F B A B 3
G BERRZHXB AR SHBRIERN XK. T #ERLE
AR, 3C[9)7E 2 T N & # B GR REAR G T Hr o) e il
b BR T — R R AR R, ARG R A TE A )
T SRR SCRE RS, 0 A TE BT RGBT R g S A, 3L
hEIE R RAFERGRE RRBIAEMBEER. T @%R
TG B SRR  TEARTE BT R R B A R AR e B in]
FRIEFR TR -5 R BRI R BR B LS BARTE R

3 ETHIHEGKRAE

BEAMEMSTAPERER, TR P EERN
FrigftpcifRm L ER - XA EANFS  HEAP
OHE PR T SEEBIAMXHEARE L, M5
AR SVE IR R &M, B RE0R F 5 2o R e
X ERBRMPTA ES. SR SEEEIAEAHEBSME
ERBARENES  UREAFPFERINER. BRIIA
WS EE EETREEARENESRRY BEET
BN RIER SRR A GRINE SRR, 7T AR
Mg E AP EEANREERNE LB, BT XA h
B, FE TR 2R R B RS )R, X R B TSR
WERBR R TN —FA T 8B ER R . Prince-
ton K WordNet FEE— 3 % 4 915 SR JL B 4], 4
3CR A WordNet B9[] SR G4 IR SO BES , R
HEEG R EET BRMSER, THERHRE.

31 X@ERnEEERx

WordNet 452 4b 4E F 2 AR 88 1/ SO A B TE R
HRIF 5 BB, B R F LR &5 (Synset) R # & (Con-
cept) . HIEFICALUAE AL S E . B4 F AL A E
AE—p ID &5 8, A TR —NRECHES, T EEREX
B — AU BE S . WordNet 4 75 B A% .0 2 a0 ] 27 1R VK
AV UREXBHMEST R ZRBLEEHELRR.
B R FE R RV SE A R B R 4T, SR SURIEE A TR YR BX
T3 B8R 2 B B 45 FP B L6 R, AN 1E] L 36 & (synony-
my) X X3 % (antonymy) , kT iz % & (hyponymy) . #B 43/
# &3 £ (meronymy) JJE %5 3¢ & (morphological relation) %,
AR T — 1 LA SE R Ry R38R R 4L
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FE WordNet By £ iR, $bF 75804 A IABE SRR
A PBRIA Z B IE SORR IEE T 25 A, 2
B 25 MAEIGIE K b TREERIBEAREMR
B S, AL FRURBE R BB A R B BRI B, AT AR
AESEAFRMRBRGERR. 0.

shetland pony @ — pony @ —> horse @ - equid @ —>
odd-toed ungulate @—> placental mammal @-> mammal @—
vertebrate @— chordate @—> animal @— organism @—> en-
tity

He . @ E1E s a” 5 “is a kind of”, R BIA R K2
wiELfER.

MEAFF R AE S, BIRAZRAEFRRRR, M ET
iR, HEFERMNIE L ZR—BEE L BER N, B2 )RR
BRMERER R TR ERN, TARBEIES
BRI, 30 b B & “horse” NIEHI R B K BIIE KR P, B
REET 2ABRREEDEHE 6 ME2WREE AL, fidEH
WA, Bk, 78/ WordNet 52 BB T 8E4E B9 B GR Z i o]
U FEEERIRE KR,

32 BENEX

WA HEEA R (E0HE 3O X R AR R S HIE
=, B AR ARE RGBT A RIS B K. & 3CH
RGIE] Y IF] SGRISE B Rm 5 R B IR A 18 SOBE & 4 43
BRI RER, THE THEEZRNEAGKE R, BEH
ESNTF

EX 1(%@) ﬁuﬁﬁiﬁ‘j KKy K504 K, Tﬁilﬂ:l‘ﬁlﬁﬁ
HFEISAR R E S BN eI R — R SGAEE, l#E C
FTAKFESGALE, 2R K. €CGi=1,2,-,n),

SIAMEEFRR G B EETR AR ERE , HTE
TR R P RBAEE AU XEF T, MEART
oI AE SR . B XA SRR HIEX T
LUK 18 SR DG YRS [ 36 48 R Bk RS O , A PR B R A 1 AR R
e ey T A ) P B 3 A [ 7 A2 7R B ST R

G xR AT, A BAR R R B R A B RE X
BURESBTEA, TR B BE S B 6 T RS 2 fa i /T LA
BN BB LR RB R AR, T H P B,

3.3 ERIEXERX

KRR RIEY REIBEE ZRG, BREE
NERAGAWE  RBRERFEEEERRZ, B 1 FiR,
AEETHESNEGKEE D, R RIS X2 KRG E
BRI R RER. Blin. R FE K, —JH, H K A 55
FEHEGRHERREME, —rES K, FE#HES C mHEE
R K. K, FitniE RSBl ER PR REG, H
LA L FHE S (WordNet shify 8] SURIE &) R MR G
1 K, AT R R Y R BEE B K.
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FIABSHERT G EREIPRERI 4 R DA B B
FENER . EABEZAEESE. BETUHAMTZ0HE
TN

EX 2 BEBMDA=IH:d, K, OFR.

H id REGHIIRAE:; K= (K1, Ko KO RIFEERBH
A RBIAEE;C=(C, Gy C)RTE K hREIFE R
BMESES BRAERHNEEER

3.5 —iREXHE

B THEAE—AZ LB, EARBIE LR, BiF B
REMIELWEAR, BREHESEAR., EHEBESE
BETHESEXBHNERRRN, FE—-TREAS5E1E
SRS RBR BT DL, AT A oL T A P e & A 5 8
AR SR BB A R EK , EL g A P4 A “bank” AR MEFIMT B4 A 2
BAEBRT W7 A MESERE R X TR E
8, X R A RN T . ER AR T AN BRIRE
IR K YA AN RBIRY R 2R SRR, B B0
B IR KRR R R TR R UNE S BAEY
HIE &G T BRFAFBHRSGAES, KR FESERAP
HRREAE.

MNEEHNBRRE, ERAFRREEANBRE T ERE
FRMRR BB, EEGRES, AFHRBER RA
W EB S B AREERASMAE, FXEEEHE
B 4551 , B8 G BOH S RRAE A AUME , AT 4R 3 A5 M 380K .
HumEmHE RN RERE . A CRARBREANERR
THERRXBIAY RIS R KA, %2 8 FR 2 B4 | X
HEN,NHAPBRERREEANRGEREEANFLEEE
shk e 5 ERIE AR E SURIES .

B30 P 4 A B 2 10 18] 2 “horizon™ B, B S8 K5 3K (8] O A~
R SRS, 4 R FE WA A B EBES, IR Ak,

# 14 R) A EBE ). the line at which the sky and
Earth appear to meet, %[ X 1844 & 89 57 & 8838 K : hori-
zon, apparent horizon, visible horizon, sensible horizon, sky-
line,

# 2 /A XA %838 X ; the range of interest or activity
that can be anticipated; “It is beyond the horizon of present
knowledge”, Z[E) X A& & B BT & 874 ; horizon, view,
purview,

3 4 E LA ERE X a specific layer or stratum of soil
or subsoil in-a vertical cross section of land, Z[E )RS
B BT B8] 24 : horizon,

& 4 AR R EE B35 X ; the great circle on the celestial
sphere whose plane passes through the sensible horizon and
the center of the Earth, an@%@ﬁm@fﬁiﬂjj hori-
zon, celestial horizon,

MERAFHERERBEETRE5IE X “the line at
which the sky and Earth appear to meet” 45 3¢ BHBL &0, N %
BN ESGAEE IR P RETE BiEE R, B
WP AR RAGWER.

HEPRRERD ESETF AE S kA, EalP, 3
1 “horizon™fE R # WX A B, B T 5 H B & — 1R A8
4 8817 horizon, apparent horizon, visible horizon, sensible
horizon, skyline F£ [/} 48 /% [F] — ™ #E2: , A i 4 2= A “horizon”
B i B4R 4k, B “apparent horizon” fi “skyline” %8 J& T
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Al —F SGAE G P H BRI E N B S U RS R R
FHHEBEESAF. XRERMAT RABESEK, B
iR R RRRIAY B TRERER.

3.6 ETHIMBSRREZE

EEBRRT . TR N TEEARRS, TR —
IR ESGAREREZBMENAREL, APATRER
R IE N RS RS SRR, O/ B A T B R 1 R B A
B, 5 RS 5K B 5K B IR B A T M RO T4 R R
ZRRES AP . B X ENER, Lk b
RETERHBRESEL, ANEEE TERERRMRZEK
FRTE S, TR T L P B XS BE S R B AR ) » TR #E AR R Y
BiRER—-MEEHRE, B RERREHBRE—8
BT L AR R RIA S — B SRR AR HE TR S E
BRREMR,

ETHRENEGERBEMRIT

A B Ko EARERIEIRIE 1
ﬂ-‘ﬂ EEWXBIEEHXOERES kq
procedure Img_find(Kq, D

Tkq=0;

Input Kq;

S_synset= getSenses() of Kq;
//45?'] Kq MErA R T4

Select an proper set Si from S_synset;

/3 5 R R AR 40 R X
For eac{h Ki in Si do

li=image annotated with Ki;
//E R Ki SR BT A B
I}kq=lqu 1i;

return Tkq;

4 SBWEF

3 T RIER T RESE BB R TR AR, &3
SCI6 ¥ 38 % B “Object recognition as machine translation:
Learning a lexicon for a fixed image vocabulary” P03 R4
B R ER%E B Coral B, L4015 4500 HF EK,
REEGFRBMELEEARR . BRESRH1ZESAA
) B e SRR B, SR A TAm i R B R B R — 36 374 4,
AL PR E— LB E/F S5 R A T
HRERAETHIERNWEALR.

LIFREE  PA(R) 2. 8GHzCPU, 1GB K7 ; Windows XP
BERS . BFH JAVAET L,

TR A 2 Fim, NP RTLUE S SRR TSN E
BRER ERIAIFELEHHEFGWERR X TEERRTRAE
FHRSHERRRN B EAXBRY RE T 5RRRLR
T TE XA L B IR] SR 46 0 B SR . N2 D3R “ ground " 4R
SRS AW, 20 3% B 694 36 81 E SUh “the solid part of
the earth’s surface”, Wl #8 Bi &9 [6] iR & & G R B HF .
land.dry land, earth, ground, solid ground, terra firma, & FH
“ground” B VR I 1Y 60 IE ERSN, e MR i, A
“land”AR1EHY 15 IRER S5 “ground”7E 78 X _H R A K69, [E
BB ERREAS, Bttt R RERREAH

M5 1) S B A R BRAE B A PR R BT ) R B P e
BEEHE, WEHEEIT“woodland”, £ R T X817 MK
R, BT 8A F“woodland” B HAR T M R , B IR 5] 9 45
RAZ., B FEEESGAR P S H 1 “forest”, Tij “for-
est’ B BAREE T T AHE UM ER, BHEE TFHEHRK
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HRNEEEREHENHIEBEFEHANER. hT
CLL B FREANTPRELTERBU N FEHE, WK
PSRRI, i A< SUHE ) B9 5 1 LA S S i A BB AT
A3, 5 RN N TP — R RS, A A S &
IR FAEFEAE P M EURE 4 BIUR C4. 5 BENFINEN
1/12 #1742, B FAME M- &b e R AL T3H &,
FEREASENE E —ERY. C45HNRNAEHERD
FHRA T W2 | LA B ) B %, H R RATHE B RX
FER BRI A 1B A 2 bt (Rl F AN R DU -7 40 25 8%, B8
HEHNTEEERES AHNEN.

BE5RE EBELULEZRESN,SSCREARER
PEBERR B ] DA Akt A B A RS0 538 AR 18 B A4 b
RN 80 EH. MEVSGREE M, s8R
B E i — R B a2 BRI U & s m, m A
PSRN 2B RIS EOE R BEE 4 A B K
BEHET AR W KRR RS Z R EY W, B ok
FINER D37 43 2648 R FH T 2555 I 45 3R B I 7 R i ot 25 4R
FPIBBIR ARG KA T B RIIBEE #1538 $ 3 KR L)
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A BB Y7 B 5 St — M5 DL S A3 AR S o

2% X H

Han ] W, Kamber M, Data Mining; Concepts and Techniques,

San Franciscoy CA: Morgan Kaufmann, 2000

Ayoade J. Feature deduction and ensemble design of intrusion de-

tection systems . Article Computers & Security, 2005,24(6)

A, ARR I M, U3 K% B 5 2002

Mitchell T M. L8 I M], %4E%E, iR %, %%, L3 R T

e H AR, 2003

TEMA, T B AHE. %Tﬁ%‘ﬂn BHMgSRRAR I BN

2#38,2002,25(7) : 759~766

Liu Huan, Setiono R. Feature selection and claSSIflcatlon—a prob-

abilistic wrapper approach[ C]. In:Proceedings of the Ninth Inter-

natnonéxl Conference on Industrial and Engineering Applications of

Al and ES

7 BEZ R AT AR TERESEN Lok e
PR E % RE,2006, 01-0226-02

8 Information and Computer Science University of California. Irving
KDD cup 1999 Data fEB/ OL] . http://kdd. ics. uei. edu/databas-
es/kddcup99/kddcup99. html,

9 WFEH, P —FETHEEGHENIMTSEER L

Tl K22 ( a%ﬂ%‘é}’&) ,2006(2)

<t AW DN =

(L2 1414 1)

R, i “forest” R B BR WA o 3 B &4 0 B8GR5,

AR E AR BB E R 71,
WREARERNERE P FERERNXBIER TN E

&, SixEAREEARE 2 R AESNEERARE

FITESRE, W AZERITR RN, BT RSN ERE R
ETREFNEABER, BRNEKEEEMRAN. WER
W wall” T2 TRBEAME TR SRR E, i TAFE
“wall”[7] LI B B R, B8 O R A R AR A3 [ g PR 1
B30 98,

250

200

OXETHE BETXEF

2 LR

HRERE AICGERA WordNet FSGALE  #E
BERFAMXBAY RAMSBRO T &, ERATETH
T X AR RIS R BB 4 A Bk B8 P RO ER AR R R T 7 A B9
X PR SRR AR B SRV , A SEIR G5 SR TT A i  BESZAF
RRERAERE. TSR IESRERSRKRNE XTI
ABGFEEC ETARR". W SRIEXR"EHZRHIE
SRR #H— S RBE BRI,

2 % XM

1  Smeulders A, Worring M, Santini S, et al. Content-based image
retrieval at the end of the early years. IEEE Trans Pattern Analy-
sis and Machine Intelligence, 2000,22(12) ;1349~1380

2 Flickner M, et al . Query by image and video content, The QBIC
system, IEEE Computer , 1995 ,28 (9) :23~32

3 Bach J R, Fuller C, Gupta A,et al , Virage image search en-
gine; an open framework for image management . SPIE Storage
and Re?2 trieval of Image and Video DataBases ,1996 ,4:76~874

4  Smith ] , Chang S F. VisualSEEK: A fully automated content-
based image query system. In ; Proceedings of the 4th ACM Mul-

timedia Conference ,Boston MA , USA , 1996. 87~98

5 Rui Y, Thomas S H, Chang S F. Image retrieval:Past, pre-sent
and future. Journal of Visual Communication and Image Repre-
sentation, 1999, 1 0 (1 ):39~ 62

6 Woods W. Conceptual Indexing: a better way to organize knowl-
edge: [ Technical Report, SMLI TR-97-61]. Sun Microsystems
Laboratories, Mountain View, USA, 1997

7 Clark P, Thompson J, Holmback H,et al. Exploiting a Thesau-
rus-based Semantic Net for Knowledge-based Search. In: Proceed-
ings of the Twelfth Conference on Innovative Applications of Al
(AAAI/TAAT’00), 2000. 988~995

8 Web Image Learning for Searching Semantic Concepts in Image
Databases. WWW2004, New York, USA, ACM, May 2004 1-
58113-912-8/04/0005

9 Cheng PJ, Chien L F. Effective Image Annotation for Search U-
sing Multi-level Semantics, Journal of Digital Libraries: Special
Issue on Asian Digital Libraries, 2004, 258~271

10 Duygulu P, Barnard K, de Freitas N,et al. Object recognition as
machine translation; Learning a lexicon for a fixed image vocabu-
lary. In:the Proceeding of Seventh European Conference on Com-
puter Vision(ECCV2002), Copenhagen, Denmark, May - June
2002

+ 153 »


http://www.cqvip.com

