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Binary Trade-Mark Retrieval Using Shape
Feature and Spatial Relationship
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Abstract This paper presents a trade-mark retrieval method in which the shape feature and spatial relationship are
both used for the purpose of making full use of image info and improving retrieval precision. Since trade-mark is
artificial image and it usually consists of several geometric figures which have sharp edges, so we can look on
trade-mark as a combination of such regions. For these combinations, invariant moment is used to measure the
shape similarity between two trade-marks firstly and then the spatial relationship inside the combinations is
matched by the way of project clustering. The method mentioned in the paper is just based on the idea, considering
both the shape feature and spatial relationship of each part of trade-mark at the same time. The whole retrieval
process is then divided in two stages, i.e., rough retrieve and refine retrieve. Since we take the two factors of
trade-mark into account simultaneously, so we can ensure the consistency in both the whole and local sides.
Compared with the way of only using shape feature to retrieve images, the results of experiment show this method
has higher precision and the output accords with people’s visual feeling better.

Keywords Trade-mark, Shape correspondence, Spatial position, Image retrieval

BB BA R IR BEE M AR E R BT
i, AT BT HU BT, XCRP XS LA R TAR B ARK,
Fb sy — MR, HR AR ERERRLR

BARRWSMWEERA, RREFWGINERS FHEEN INRRAZLEFHRRELEEN A
RRBEE XRE T RAREMZRENRY IR REAEIEAT TR B, 3 4% — & AL
FIR A R A b, B R AR Mt TRAERER L AREXEBUTHANAR
WRZE S B M MR AR T R YCER BT RIS RERD

0 5

it

W B 38 - 2002-01-21; ¢ 8] B 3 : 2002-06-17



1188 FERERELER

%7 EA R

HRXTHRARLNERIECAHE T RENH
7. Jain RS HMFABE T INE Hu R EES
A B 7 T B AR T B X 7Y A I 0 AT 4 B R
Mehtre % 4% 4 553, 8 7 o # 38 F. UNL 4§ 1.
Zernike % f1{h Zernike 45 %5 B R FR 4E 1 A F R AR
LMk E, FEETTHRERE. AL AEE
FREURRERESANREBRZ LR RE. R
AR R R ERFEUT LA S,

(1) BA W R B 5 R AR E B 7 s K E 24
NEERERN. KRME, _HEHRERBETA
THEZ B TAEHEMNERERERILAN LRGN
B JUAe] B 5 2 6 TR 5 R b 45 A 4L BB 43 B R AE , B
BRI R AR E M AT E ROk U, L R IEH BB,

(2) BAMFTEKREREZREGES TR
fE, MABKTHFARHNERE KRWE. BT
A B ERER RS HR, e 2N
WARMEFERER, B, &8 8RN T
B, R H A& A A AL B HEFU R L AR A8 A
B A 30 IR 3 th & KON AR DL

Xt E RPN, AR —-FRETESRN
WERBESHEGEENERERRENE BT
HEABHRREKEELBEER—1THETRESA
BER RSN LA R HRNER £ 44, Hit,
MEFERWRERREN SN ESEPTEY
T BT BB AR BRI B H 25 [l 7 B i DL .

1 RS ER LA

1.1 #RBRETESR
HTREZ_HEERERZHERSE - E BN
JURDEAR M AL, B o] LU — i An B S B E R — L
RBE— BRI JLATEE A 1, T X RE—
AEEA P BT AR 3 X3 i 8 o ) 5 3 5 3 A
T ARE 5 R 43 ) A BAS 2 AT R (X 38R
R AT R A S M, — R R 4
HRE-TMMERE L. T 2G4 MHEBE
LS EAEEE: 5 —F 2 8 %, st R F hn bt 4
BHUSRAOBRE HBBARRTUEEY. £
NEFERE S EREN FAEY s EANERS
AR BRI, B 1R P08 fAn B 5 X R
AFHR B 3F T LUK R 43 IS B — Lk LT AR R SR
HRERMATES. R A TE A, 70 m R
NF—E B EK R TE S 2R, B y—F g

&~ ANN
@ - e

A1 EERER KSR ER
MYBTERASANETRIMAEENR, 55—
FHEHABATRAATES AT UHRBESHT
. mTAE_MESS 0XRAERBE,L £ABE
BE BRRTESHWERT U EFEEHH R
BERHNERBE.

2.2 BHERRSERBECEER

FEHEAT B 52 18] BT PR (B4 0 3 i, BT LA &4
BTGB S ARRE R, AR RERTEERES
BEASHEARZPHE I RCELMREIRER. B
WHFIRERE S AR B, Ed 4 BB 2T R
R EBAATEEFI avsars - va, M bosbrsee,
b RIE M B— BTG E R 4 BIRBUR T £ 148
e &, BB ITTERFF o M6, , 0 <n , 0K
<m) 53 BN N TF HARE W BIFF) Fo=(f] [0
FESR P ={fp, [y £} IR FIGNF B4R AEBE B
kERMAHTESIRAMRLE .

k
DisCa;,b) = > A/ (fr — f)?
=1

O<Li<n,0< ;< m)
fr 2 (AT, BB/ L 5 A P A B 5T B R B AR
M. REAHTEHFRESR B i — 150
BRE5HAEL A THENT B TERKFEES,
o, MERAAR/DMEENRSE, BSEREKT
FR Disuinf) a; FAVCECES , WIEAF ai<—>b,.

FEX TG B R AT R AL R BT I, B T AN A&
BRI B AL, X T BRI KD B 0 B
A ZEN T H KL BT ER B R A LB
B, R A SR 7 A Hu NBHE R BT E R 8
FEIE BOR AT IR ARRAPEIBE. 1962 4F Hu jEW T
AR Z 9 1 = B o0 A% 40 H Y JE 4 7E W 1A
BB RBER BT R FE AR th TR A K
B TCREEA AR Y B S BT EE
HRKKESR, BEHTHMUENEN . 2FRKEK
i 22 » N D78 8 BT, B 3238 5 X R AE 1) BT R

(D




F11H

Ban% - HAERSESRMEFIER _HEREL 1189

I — fh Ab 3SR T B X PR 2

B RAEF BIFF) R — Ry 5, 1T B
SO U DT Be A, o e 3T 5 R AE 1) B 2 H m FOAR
#ECRBEHMATRNEHFERERFF F-A—14
BBEASEHR 0,1 WIES AT

fi—m
[l ==k = 12,0007 (2)

B A REREFFE— LS, AT AR A
ROORFTERM R R T .

WMEERLATPHENRATERTEERSR B
PRFICERN A TEZR, B ACB, AR ANES
BHEFEZR ANFAERRELR, el T LIATE A
AHEEZRBLUN. MREARZPRES S
TLE S IFAR N ZRFBENZENE R EXR
S Xof 6 & H ¥ AR (0L B & kAT 25 B2 B PG S, DASE
BREMMLEEEARNER, FXEERERGE
B ERFETHE-SHERE.

2 FTEMEXRERCE

XEARUFIERRESR AR B A6k iH
ZRMLE R RALE. B F AR AT LT
R TERZELMMLE HERTHE S TRRE
OLER AR (z, )R BRRESEAE. MREE
Hf APMENRTRZHEERBEZR B IR
B — %t By A9 B OCE R BB AR IR QR E R
BESERAENELN. BT RRTE, AFRHT
BT PREARITEE o b, FBIAR D
# 3B A E IR AR AL, BRIE R AR B DSBS, 9
H(a:))=b;.

DistAB) = ) istasvay) — dis(H@,) H(@)))® (3)
fg=1

B, disCaa) BRERIERAF, B TER o
foa; EOEMBEE dis(H (a) , H (a,) W RREFF
KER B F455 a Ml a; B RAHTE B A $
TESELRAKNER. £ LR P, ITEHMEBER
/N o 15 B R R P ) R R R TR

HHE KGR, & HAXHENER, IEFRER
RRBNEFARESPENSBTERZR T HTHE
FARR—ACNE 2 fiR). # AWM B FBERRAH
TEEBFF) 5 K {arsaz,as Ry bbby bs ) W
1R 45 51 1 48 B A9 8 R A UM R B & L 3R AT LI R BN A
P RMBEIRERNIERRXRR H@)={b:,b},

H(a)={b,} yH(ay)={b,bs}. X HERER(3)
Sk B B 3 1% 0 1] 42 () B4 O B DG e 36 B L sk b UEL 5
W BXBEMNICE LR, B H(a)=b,,H(a))=b,
M HGa)=b. XBNHB—-FAHBEEALNO T E
Sk F AP E SN HITE R H 5 [ R A&

B4 [0A

(2) BAER ) HRESR
B2 ZExAERHE

BB F—RER QERHETHRLELH
AR B A« B y SRR, MRS B AR B A - B
MARERFF XO= (X7, X2V 54 y fa
BESFF YP={Y", - . Y;? GLh, Lir Q R
K&, Thr p RARZIBERTHEITERNANE, X
BRXTWIMESEEREASZN—MUa 7K, Bk
R, B— R EABR RN AR T E S REE
EL5PHMBLESNT, M YRR SN E LIRHEE
MANF—EmBEN. RBEBEN - LHEEY
|X?—XP| <e, B |YO—Y® | <e B, Wik K
XP=X? BYP=Y? K ,e Fe, RFRHEH
WA R T AR, RR—Bt, FEIUE 2+
f 5 gl PRl 52 g 1 U A

HE 3@H S EEAESR A ATLUESESHE
SHTH) « BARRESFEF XM y SR IRE ST
Y(A): X(A) — {X§A)’X§A)>,Y(A) — {YEA),YéA) } E[’j’
XP={aa}, X = {as}; Y = {a, a5},
Y= {a,h. IR A P 56 R T LU
XYHYCYESFFIRITENTERER

a, = XiA) n Y§A)
a=X®Ny® 4)
a; = XéA) N y®

X 3(b) A x ARG IR y B AT
SR B HEITEBERRES N DB R
X(B)= {X;B) y X;B) s XgB) } y Y(E) — {YY)) y Y;B) y Y;m } s ﬁ
F, X7 = b, b3}y X3P = {by, b ), X¥ = {bs };
Y® = by} Y5 = {by by sbs)  Y¥ ={b,}. 3T F = $i 2k
WREAFI L ME X® HaESHRTERHESE



1190 HEER BRI

F7THAR

y
Y‘i" a a;
Y (aya) f"l /[ a i
! A
{ar.as) a3 x
x4 X%
(a) BARES

e b |__ by
bl
¥® (bybybs) £ \/ ,—b) ,
L 5

YP by < by

{bubt  {byby} b5
XxP xP x®

(b) FhHE &

3 EREIXRERRE

XP AR B S 2Z AR AR, th BB 4R A U i Y 3 7T
BI&, Mk X 5 X® R xt Ry, I 4 5 fF
HX)=X", B ,i<j. BAER S EXER
RIILEC, B CR A » BARERFI X O H LA
TREBHMEETE = LARFF XD o, KB 5L 7T
MR HE, 35 B G 0 ] 5 25 (] 43 B R DL 5 4R
JEXt y BiAEAREE A F ] YOt forE 1R B R T
TE 3 (b)) F A B OH (X)) = X,
HX®) =X HY")=Y® HEY®) =y, H It
MR FR @R, AT LUREF
HO) N H I =X (¥ =,
{mx;@)nmy;‘»:x;wnvy”—bz )
HXP)YNHY®)=XPNYP=p,

SR AL, AT HRE IR RN a,orbi,
az=byras—bs. THEBITHEN—X—ILRXER
AR ARG #fTEm AL B IR T

EHEESRELBINBT —FF SRR A
REBEMBILEXRMF . ZFEERER,
LR R 2 HC Sk Bk R R P 256 1B 4 () ) A XA
BXRARBEME ML LR,

3 ATF-EERERERENERES
8 i & UL B2 77 i%

FABRSSAMERERE HEERELY
FHEPHWT

(1 BERFENEAEBNHITES, R
BN RITEISA 7 NMERHE, HEHTREA A~k

(2) REFERIFERE D SHESERBRITE
WS

Q) mMEEEES D, Rag—RxES, N
HERLSBREPRE TR E S, RISMEEE AT

THT AR RBIME R, RS B, R
AEZF BE MU LR BTER, N LR @.

@ MARERLEREHSERSHRES
o BITE R — M — B IE X R IR R R E — 0t
— B EL R R , 0 Ut H P 0 ] 4 A 3 IR 3 B 43 A B
HBCRFEBE BN LA 40 B R B 5 SR % 8
T—H—EEXANER, BRELGOHF—-£HE
B 20 73 (6] {00 B 0 WG A 5 B U AR 4% 25 U 7 B I Ak
BRI H A R B &

HEREERTLUES A XLEERAT HE
R R BOEE 1 25 2 ) IR AR AR B SR S AT 4
R 2 BRI R SR I8 52 0T o2 a4
BXRARHBITBERNE.

4 XBRREAR

AR A SRR X — NI E L 0008 1
FiRE R E R ERT TRRLR, 5 1A
FRTE AR AR U8 B2 i 40 R 45 SR T b, Kot
HESHARSBMAMK 16 BELWE 4 iR %
BERAEE 3 MHREERBNETESG. LR
U, RFH EREE#EIER BT REEAT
HRRBERN—B M2 THTERSBEEK Y
AHEE R RER S ANRERZ AR
AR, BINE 4 FHE KNS 2.3.6.7.9.11,
12,15 F%8 16 BRI R, RRFEAER P H & B ITH
BEEXEERFHRIBRABECEMN S, HHTF
BRAMENETE R B SHEARSR AR 2 E
SHEER EMERAENEEAEHSHARLHR
AE 8] 5 7 F) B A SCA 48 8 T ik %t B 2 AT T R 45 4
BLHABKR BT FEERTETERRRH
AR E, 55— FEXEFE R T R TREBEK
25 WA W — B, IR R R EE Tl




%114

RAn% fMERSSAMERELR HRRER 1191

Lo R o = W B
AR a 3-? A a
RO

a0 BUFCJE AL H SR s e B

Lol & 00 WA
FLFN 8] a @ @ @
= B XN >
S A

B M b ) R S T RS R

B4 BHRBRER

TRZRRERFNE, LRREESERE TG R
BRI AT HoR R R EE OV R R A
REZHEERREWERBEM R, MEREH
REXHBRHENEBE RSB G E BAKE
RPHHLR ARERRIEERES, SRABEZA
L B . diy B 5 AT A, 7E AR AR R [E) B R 1% 0L
T AR SCT IR RO B PE AR R TR A R R AE
R RRE.

v | \S\%\S\ﬂ

0 0.2 0.4 0.6 0.8 1
R HE %)

Bs MEWESHREERMHL

5 HRiE

AXN BT —Fres & FIRBEZREERE 2 B {7
BAMERRER ERRERN . R
MR BA T TR A A 2R b BRI R 5
PR 4 B 43 B] AL B 56 R R i = W) 5 B A
HIEIR B T30 8 T LA B R 1 R AR f b
R — Bt , R i B A TR A A R BOR

(B8 J AR 75 X BT PR 4% 0 8 (E SR B 5 T8
AR B R T BB RERAE A R % B4 S 1
FLEEMNFARREREEERENELTHREA
R T — IR e — e R A B 7 —
AN B T B SR =22 o 9, BRI T SR ) R R AT AS T
Se b2 B R BYIE R BA JLF AR A9 4 A 1) 2 R

& 00, LR B, Qn e R BUE R B0 A BOB RIFEE R
—MEB AR 1) 5] 4.

s % X W

U EAE. BREERIM] AR BB K AR, 1989

2 Subramanya S A. A distributed algorithm foe the classification
of image on a network of workstations [A]. In ACM
Multimedia’99 Proceedings[CJ, Orlando, Florida, USA,1999.
83~-86.

3 Jain A K, Vailaya A. Shape-based retrieval: A case study wite
trade-mark image database [J]. Pattern Recognation, 1998,
31(9):1369~1390.

4 RER HFER . FENEFE HFEAKLEM] ER.HFT
A i BB A 51998,

5 Abumostafa Y S, Psaltis D. Recognitive aspects of moment
invariants [J]. IEEE Trans on Pattern Analysis and Maching
Intellegence,1984,6(6):698~707.

6 Liaos S X, Pawlak M. On image analysis by moments(J]. IEEE
Trans on Pattern Analysis and Maching Intellegence, 1996,
18(3):254~266.

WL 1975 44,1997 ERERE
TR¥ETH%24L%6,200 ERFRETL
KRETH¥RME¥0, AAHEFEBTK¥EH
IR FRBLAE FERRFTRAIER
R ERLE FRERE.

B MO1975 AN EEERE
TR T 2%t %00, 2000 F3KA R ET
KETHWME 2060, BN RETKET
BHAERELE FERRIANEHE
EARFER RS

HHFE 190 F4£,FRETRE
BURMSREE.HR.BLESW FH
TR i E YL R B R g
NBAE CERTFBRRFARIAT
.




