BEHARET 2013 48 5523 % 454 #9.379 ~ 386

doi:10. 3772/j. issn. 1002-0470.2013. 04. 008

EFLMEMNERFEEGXEFIRAC

F B £ Al
(B AR TkAFHHAB % SRR ¥R /K% 150001)

B B HNERGRI ANV ENEF THAPXXFEGA T, RBT A&
FUAEME BB R T %o B EERRE B ERL LR RN LA FR
BIBAL HARERE AR E Bk R, 48 E 2 T A8 B S xR W B R R B I
RERCERLZHIARY, AREHFFATHE XN EEALE W F, Bt ot I 50
SRARADNERATHARRBBENREE, WAL HAER PR R CEE WA
REAUR S FEMEREFNFXXF AR — S REGCEAERE, TH,ETERT
B, oHT -—MEZRAERYREFEXRIRR TN K, ZRERKA, LR %
NEHEERF TROGEGRRRETHRA AR HNRH G,

REEE LM, BB, BEXTF, BFTH, BRXETRA

0 3 &

FEE B R B R Az WA B AL B R
SO BB IR A W K, B ARG IRAIE
JA SRS B 85 R 2R AR R A P45 g sy
REEFARZ 1 AR T ET IR R
FFRNZ R TMGHR T KIEECTFEGRNEA,7E
BEEERE BRI T — MR FR BT SO E A AR
EE AR E R REHFERERB T, K
BRY, ZITENZAFRE TR E R MRS,
HA R KRR

1 MxIT1E

HETEBRRBFIRGIITE EESAPE, 5B
— BRI TR 5 (optical character recog-
nition, OCR) TE¥KERFP W XA N EHKRH
ASCII F5JE X, 4R J5 7E ML 2R A b E AT Ry R 50 38,
B OCR BEEERBRIXANAERBTERET BF
BB B R BT B R, S AT SE
HEERE MM, b, OCR % At FHEREE
FAZRE TR W E BRI BRI, I AR ER
BIBASCAR B S 28, BRI BRI HE

O HEHEAKBFEEE(61171193) BB A,

RO 1 301 2 T R R 7 8 3 S L AR AE AT D
B, FIAXETTE, HP TG BieeXdy, A5
H B %R B B RSB 5 B AR ER A IL RL 45 R
HATIRG, XEF R AT OCR FRERER M
FRTED 4387\ SCAS X 3 A7 L 435 2 I AR B S5 72
B R M RIS AR IZ R

HET, 5B ZRERREFIRFITE W A FE,
SF—RTEXEBHAT A E, 15 B BB 5% E
FRAEREATIRG o 40 Bai &7 R T H RZESCFA
FTEREREE SRR NTEREE, REHTE
SRS ER N AR S Roy 260 38 iy —Fh ol 1 3658
BHEMFRETHETREFRINTE, Lu
2T T — R R I 5 28 T AR B AT 2% B S0
EBRTRBEERERBFNTE. FRKUAE
BEHATEGRSE AR E XIS E Mg s E 0%
FFEEHATIR S, 40 Gatos %5 48 Hi it BB # AT 4
B, ARG IREHE 5 AL BRA R T IL AL,
Rusinol 25" 48 th A1 FA¥ 3 87 10 A4 986 B4R 3
AN E B, SR 5 3R BUR BE A AR AR AR R ( scale in-
variant feature transform, SIFT) % & &F FH T IC B,
Aouadi 2"V R T — R A A8 B R AR etk AT T
PEFE s O B R R RS 5 B Burl
2B IRIE T 5 U A T BB A, R F

® 35,1984 4F4E FE A BT RS, B B R A, E-mail: lipenggongda@ gmail. com

(ks B #9:2012-05-28)

— 379 —



ROORE 2013 484 H 5523 % S48

JH Dryden-Mardia #3845 5 5% 56 58 o1 i 23 [8] 43 15 4%
AEHEATHE AP AI BT

ERGTEERBE R TEH” WETR T BORE
W AEX T 52 T8 3 B 235 5 I SCF R A
BEA R, AT, —Rsk T X FEREE 2
B EFRESEEE TR, R TS BRE,
B R R SCFEE R S TR, 3F BRm
B R TR, s SRS E R R 2 A
ZugE ) Hik, WA T R ATREREG R
R EHR S IRBIT ER. 10 Leydier 251 48 i —Fh
I SR R A 8 X 0 A B o Rt AT it
LFRMEBRRRNITE, FAE, EE XX 58 X
RRBOTE AT T o o XA T AR B B X
BRI R TR A 2 B S BUAL B, X T RE T
WTFRCF R AR B NEENE, BT EAE
FAF 3 EHRIR G, Llados 251 42 H #1) I
RET SCHAT R B K FRA, 1Sk, Thay-
ananthan 21 ° R T —# T SGBAR EF 3, S
RGIAR BT SCHEAT iR S B R SRR , X R
TIETEAR By IR M BRI 45 07 vE AT B AL UG BT A
L HBEERERR. W BR ET XHRERITF
5y, o) W rs ) , AE TR TR s
FEBGIRS, Mori 2" 32 H A Chamfer JT Bt iR
SRR T WRIER AR T ., XMTEATE
BATFR A E, R T I EA R m A, HE
TERE R ICELBIAR DR TR i ROBE e S5 A4
#, Campos %' TRHFI IS K2R T A R RF
RYBESCFRE . RS , FEMLHERY |, Wang &1 $2 H—
MRS A 31 X 4R HUR A B A T B R K
( Completely Automated Public Turing Test to Tell
Computers and Humans Apart, CAPTCHA ) T4 3%
CRFRTE, RANFREICFRIES2 A, Filka 2
ERIRBUFANFRF RRE, R R 22K 50502588
HATIRG, |5 7E M E Rl B FEAT 38 30 B9 B9 R 31
(B0 i S AR AR, I BB U R 4000 2
A BRE TR T WFERZB A SRR, Bt
AEEH KRS HTIRA

A E R EMR L TR W B AR R
fit, POICF R A A M E A 5, B B BlE
FR B A [A) SO ) RE S A [F] A9 {4, 28 T B8 B AR
BTE. AEBRETRTHERETEShE
AR BT B, 3 BLAR T30 T A e L)
GrE, XEHMERERTIRGR T ERETFR
PR TH I 7 2 Dk

— 380 —

2 AX TR

AICT AR AT B GR BB B 7 2
[

XFEGIAR AT RGRE, kB SRR
BIC AL SO ER, RIS LT AR B S0 . AR
T, BBEE A S B AR RGO B UL AT 55 34
AEFEATIR G HFR 2 307 BB AT DA BU A 1Y
SIFT 45 JRBRARAE A , I ELIX 26 COE W R AL TIOF
fhgk b, RS2 ERE T, SR E R
SHEABRGKNLEREAEEE R, Hik, HE—
MEA YA R LR T

FEARSCF R BN S BARRBI AR MLE, A3
2 T H A LR R A AT R B T
W, xR T K B AR R R A B RS R.
IS R R 5 BE BARAE AR, 3 AL RO 64T
s , AT A3 % o Y UG B i, SR SCEA T 307
BIR B EER

BRXBFRA: 5 BIREG, AW A RE
FHERERRET . FERRTRIEEFLIRE
Mo BRARATRAA AR SC5 B30 RE LR B SR X 38t
RGN, ER R G 7 P RSO KIBE R EE
PR, B, AT BIR TAEZERL B4 —Fr A
BREFRIT k. WRIBILHL KRR E B TE
SO X, AR5 BUBUE FEAT IR AR IRIE , AT 382 52 3C
RENIRE

3 WX X FERRA

3.1 JUTHERERER

B 145 TIFE R MR 2 MR R K, LA
LZA RS TR R R, BHEETIR
5 FR G W M LA R BRUR) — S 88 7 B BT A IR B 8
A, AFBEEARERKIERL T R EBRNRES
ARG R, BT AR AP B SR S TR TR B AR AR AY
/-

22 o &
71~ IR i

=
- “ /4'\7/'_)'\7

1 X E AN RRX TR




2 % AT IR NE 2GR B GRERET I

HE, BAMERETEARERT , RAVEMELT
BHILE, Berg & R T —FMERBEERET
FITEIRIC BE 3 , BD et [R5 5 b A7 TR AR, il
Xof LA R RTE R T LRTER 5 i 2= FR A E WA B
A ERILFTETHEER N BEE BN
T, il A MR TS ] 4 Mmoo,
45°,90°,135%) B i 2/ HE 5 G, BEE
[B i B kA AT O E R T R I, i
R, R SERMNREE  &E, UEES
el 5 LRI R 15 B MITE R TR B R B,
A UL BRI R A

2SO FH R BR AR

on(x) = Sa|x|+ﬂ(x0 - %) (1)
Ho, B & o # 8 ATERILMER MREE, x &
HEEROIE, S TEMNEES,7E4 NEEFR
EARMERSIRMEL, 8, 8,10, 12 f12 5,4
JE B 4 N EE RS SE TR B R A LA
MR, BRITRE—EBENNZSEREES
(A3 HRR OMARAE R , R 5 R BULT R R
BTG, FHERAREERES —B5RE, B2
o T—xﬂﬁﬁﬂ%ﬁ e A JLAR] frﬁﬁ%f“ﬁﬁ#@] o

23 -
4.:].
& -
B3 e
101} - -"-.-.-:' >

120} - -' Lo --:
141} -

1eH
20 40 &0 SDIUII:II"DI-H]

B2 ECEERT o R E v B A LTS A i

B P =ipl l<isnlWE=igl1sj<
mi A HARA S HiF AR R EETES.
T ¥p, e P, WRES B ERVTREEEA .
BRI NTBIE 7, W g 2 p, BIDEEC A, B

9 = argqu?ggd(pi,qj), d(pi,g) <7 (2)
FW, p, 15 AR ER R AT A, o d( -,
-) AFRUERE B A%, BRI, RATAT LUK P 43 T
AL SR R, B

P = {Pi} = {pj}M U {pk}UM (3)

XANMESHA TR RRIE, &3

% th T ER AR LT AF A B B B AR SR
BRARIE s IR BCAE G, P IR B S 2 R e 2 BIEK
WS T, S RE RS A B R B MR (UL FCARFAE 5

201
40!
60
B e
0. =% = =
120, F= =
1403

_ 40
SO 120 150 200 250 5

100 150 200 250
B3 SCFEGEFE R RS

3.2 HEFERRIEIR R EASAE S T

JRERRHIE AR L B B — N E W R A 5 e
IRUEHC, HER ARFAE 520 DL 5C 7R 2 IE A TR 51 Y 25
ilio PRI RT BAR BEBE B8 2 A IL AT
R EE AT R FATEIR T, X TR i B A
BTG E , BT ERZ RIS 2R #E5, B i
VL FOARAE R AT P B L E M IE A SR IL R 2
4o {HEIIE 1 ATH, SO BR8] A] BEAF 7R R A4
FEEFATIN, BT AT E X JIHW, X BRATE LI
WL FCAHE SRS R, SR 5 45 HH iR UL BCIBER 07 s

ST EBIE AR RS T LA R AR RS
HENBH . EFXFERS AR ERARERZ
FE B FAFFES R B R R . FINTFEL
FHRUAFET R ACRE A R, E 4 Bor, &
FTHAESRFHSp, MAHNRERARILS,
HE5q BRE&E AEEMNLIERESY q., B
LE s B EREEINE. L I1R ¢ EHTHE
Mo, FR IS IRILED, 5 T Bom i, X B
HEFT LA

4 EEFHEREERSEE

AT v DT R A YE R , AT 45 2 AR s B 3L
BEBIAZ, LT BIAJ7 E% B IEERE7E AR T
Bie.:

(1) BXILEAHME RFEPRI BB UL r Eae
£ R 438 33 Pt o 7 7 H B8 D FEARPAE 1L, 75 JU T

— 381 —



ROORE 2013 484 H 5523 % S48

SRHRITRL. B TR 3 SR S0 1 i 225 I
I3, IR S A R fF . |
FrIBEFFAE T A M B 288, b B oA 340
P VC FIE A5, 2 [0 R e o B 28 M P R

{2) FAICRARIE ST R E SR B - Ry 2ie
e [ FEs 490328 9 1) By A 3 g P BT o1 22 ) P 8 o i
PIFAT, XEEELNHTFE—NEF I o, XX
Bie s BOTE LR T 1o 5 307 1) 22 1] B4 A BE 22 B/ N T RRE
B, 75 D) AT fE iR DL R

b M FRE S (pi,q), BRITFIHHE r 48
S B P9 LB DL B RPAE 4 AL B 6 R AT DL B B
iEo B p: 5 g0 MER pgs WFAER o, R,
AUARSHINT p 5 ¢ 8 r SN HFTE LA
AREENR T REET A o, PRILE S/
B¥on,, , Wp, 5 q, BTRITERHBIE R
(pirgs)  [IEBILEE, | o5 -l < 2&nyy, =17
ﬂﬁ%%_{ﬁ@m, Foits

(4)

He: o Mg HBIME, A SCH 4 FIE 10° F1 8, 4F1E
AR r B AR TR 1/6, SEBRAF, r
n A AR IERE AR R /N SRR AE 1 SRR B PR T
%,
3.3 XERBHEHHEIEXFEGRES

55 2 Hh 28 T8 41 AR Y B8 4 B - D B A AR 2
By, BRINFERFERGSH AL, NRTRRE KT
I AR TR s IR AR 54 41 3
FERAWT, INFEEE RN PRas
W3F“VE” . 05+ W 55 i S0 BB Z 181 v BB 77
FER B UL BL A, (BB SEAS SR R A SO, BRRS BESE
S AR R DT I ¥ s ot 0 SR 41 BT 2 75 T A D i P ST
FERK.

B 5 B AR R A UL BASAE r 4 FP e A 7] A
55 XI5k, T A [7) A DX ) 3 ARG B s . BRI,
] DA FI FRE A B4R o 5 D FEAAE b B A R X 4 L
B HIFRFHSCE . W TR EHR A 5 AR L BLRHAE
REE 1p) on, TSRS I ZDN AR X
o T Vpi,pn € (ol o, TR e(py,pn) < o,
W p, 5 p, B8, BME P, < p,, HH e(pi,p,) A p,
5p, WIEE, SEAREEEEE, R p « p,
Fpm < Py M p, o< po PEIL, BRATAT ISR FIE £
TLEAHE R Z BB S X R BT, BT A B 48
BRI EIEAN—A KR, MES ST —MEAREIR
Hh o DG i st DX SS9 R 81, G o 48 A XIS R P 4T 8

HIJTRES AR o
— 382 —

20}
By
ik
S
1603

20 40 60 B0 100 120 140 00 40 60 S0 100
B5 FEREGKPREERSER S X

®a  RIERICERERER Pl o AR
Xt IR 4 DX ST AR -5 A A AR T AR LU B A
A BB BAREB 2 A 7E A 1 7 B 55 L o
P 1 Q HIgA MR R

| {Pat on |
| Pl

2 A
Ap

(5)
Hor: A, IEEARER P AR oRILEL RS & > IR
AR, Ap N P B ETEAR, A AE, % C(P,Q) K
FHREBRER, P 5 Q AULAC; %N LA,

FEERAR R W SF R — 0T BEXE

FEANCFHHB, RGBT, IR
UfC, ML B T . OCR T AW A Ak
Gy e bl S R N L TP VA A = e 5
PA— MR EA R BT HITR R, B BRITAE R
A

4 FAfxaFIA

SRR PR RO MR R E R P RS AR
SEIBURR T . BARFTLAFIISE 3 WINIT T E
ALJ5 SR X AT R S T I L, (HZR B3R T
SCASEMARIEH A YRR, R BEERR B
BER B LA R SR R 5 R A B R AT IR B, U e
TILATBRIHRAT R RIE BB, BiRERH X
ARG X AL R BT IR RE 5 52 T, A T2 My I
FLAYERRIE . BT BRI R, A SO A 40 R Jr s ik
FTEBRET R,

BABEERBIE 6 fins: B SiRBc e
B 5 B AR R A LT AR H R AT, 2R B UG A
AR AR 5 SRR AR YR BEARFAE A AG r B FVRR A R/ 2
T TERY UL AL SCF DR, BIBUE L BB EE 3 sk
BEATTRAA A T, B 54 5 7 S0 IXOBUE 6L 7 Bk A
T BREEAERKNR (WH), 8 pi(x,y) 5
90 (%p,y,) IREC, BirERF LS (5 -, Yi

C(P,Q) =A- +(1=-A) -



2 % AT IR NE 2GR B GRERET I

-y) 5 (xy 2, + W, yo -y, + H) ALK, W,
H 28 AT BTt BRI AETE DX 2 W 7E Y R S 71X
o ABLAT LASEHE B AR R B AP B SOR X E
fid i, eSS R, RAE B s B A B
2 HRAE R T IR FE R A B TE e 3 7 X3, 4N
R EREGREBR, Wa] PR s & 05k,
XN E XA Bl 5 O EE AT T, AT A BY
TR AU AR 1

BEA2S5ERES BT LR o LFEHE
L AT IO SFREEE

\

SE:Z  LuREDEW

=2as

Ik o

6 EGRXBFRAEERE

H T LT 18 3R R T 2 ) F T AR o Il e
TR, B 2o 55 R M, S SRSt F
5 R R AR AL A) D R R B, BATE
FOCFEUR R BN 90 x 90, FFH, B TIL
MR R E MR &R R, X8,
ARSI S SR f R BT b 6 B A 909 F|
110% BEFF AT 57,

5 ERET B4

LR AR e (1) MIEA ST R B O
PR ATRERE ; (2) A0 S R E B P e <
BEHHAE. TEEEAMSFECOEERE.

AR E S N ZEENGRS THHACFHE
& FRATHEE SO A UUF AN EARE. 80T
RYEE 20 FpRFE B TR, TIHRBEE 1 +
“ERT R R A SCF R A, LR E
S00 WEECFER ARG A SRR E R AT IR R
RANPRERE, SR 1600 18, H_RKEQ
65 NMICFIFAZAFRREE TN 10 BER, 5
i R R R — A TP, X SRR T e
FRIAERETK o

(1) XXCFERER

R T WHAA SO R T & FF TR E i, Xt
F 50 ks, RATEA A — MR B GHEITI
Ro AT TR REBEFRRE R T
BAK 8% ,FEHEIRANH 2% , W, R1%
H T ) I E 9 % S E OCR (HW-OCR ) ™ i
Google fJ Tesseract-OCR"™ '} B 50 4 3¢ 5 {5 ik
TR HER 2R, B L, Tesseract-OCR AR I HE B
AR, T HW-OCR FIYER NS R . (HilE 5
HriRpi4s B a4, HW-OCR % T2 s T S0
F B EH R RR L, TE S TN CFRNE#H
il =

%£1 OCR T E/RRIfEEE

OCR T2 TETREE
Tesseract-0CHR L
HW-OCR 565

A7l T 14 A REdLE B TR E S
RERUEME-HER(P-R) %, P-R XFERB
TIRBEE L AR S5 (CAn LA R R UL B B E
AR FRGOR T B B9 BT o B TETAR L 112 ) I B o

WA F R BRR
11 i EH

0.9 H\<3\..%\
0.2 1
] - N
gos| o % .-:.\1
Toa] 8 .
03{ 5
0.2
.14 ®

00 02 03 04 05 05 07 08 09 1
A==

co ] , i\:‘_\\
E:L'S'_ o | ) [ .

Xl MDA - M~
S
e —— 2 ]
# Gf i

0.3 o it

0.2 1 .

G.1

01 02 03 04 05 08 0T 08 09 |
FlalE

7 AXFHRREGR P-R £

B8 S THAN T B MHAEERBER
KRER, AP IER SRR ARG 8 AR 2 B Sk
B AEMRERERT,

— 383 —



ROORE 2013 484 H 5523 % S48

s “H RS %ﬁ-ﬁl

H B SR AT, AR SO R T I AR A 5 Rl
ETHRTHXFRRAERSNERE. W OCR
T AT FERA THRERH ST HB MR 3R
k. ZEHT OCR TEATHESTH . Z8=D
A BT AR, B DA T B 22 T T o0

FRBRRAE, HEFR IR U iR
FIAEHAER. HE7 TR, SRERET 70%
Ja , B KT AR R R A BB TR, I
“BLUACRT o X TR T B R R R TR
BR, BEFERAEGK , SBRRNID SR
REHEARBHFERRESR . XTS5 TN
BB WA S FFEIRILE, (N 8 R “ 37",
LR ILATRERIHR R, 8455 B 5 A9 B 4R
AETT X 7P e, R B0 26 30 [ R R A 72 T i A9
FHIER , A R IEF L AL SCF . HRE T X F
A)‘C?XT A R R R SC 2R . OCR

WURXELL X 7SO R, iR 4 B AR
EI%H SBIPIBFE T SRR B RED T EFEZR
5, F HEE MR 2, T 5 7 Bl B G TE B RS T
BRI GRAE R AN L R R E 22 57, AT
FET R, mET7 PRETH HERER P-R
fH 2 AT 40 < A A DG B PRt T DA R A [T 3%, (L
UL RC HER T BT T R

(2) BRHRERETFRIRI

HERGZ RS TN, RT RS RABERPE
EREABTERER, XB, RIREELE
FOETHAUR, FEMA - MR AEGHA TR
Ro BkKBAGERTFHLE 6 MEXBT R
RIS RA - v S A B R 5351 96. 9% Fn
91.5% . B9 4 TR0 BARE BRI ZIE A4S
R, HA L @M GHER I A B TE R KRR T IX
o SdiR)E BIRE, IEAH AT X sk GHERR i, T
1 EAEAR T A0 o BB AY X g

— 384 —

g 55;’5% Eﬁ%&%ﬂ RE sy

E9 I?“E”E*“Bﬁﬁhlﬁﬁh HERER

MEERFAT AR, BRI RIRAINE
L ERZHHER M RBFEHEER LA, RO
L3 i R LA ORI R R 4 UT B S BOR 2 = A Tl
HIMERPE . BEAh, B OCR T EAE A A E 4+
HOGRHH 1| MERBXREFE R, /T RRETHR
STE M OCR HiRF R, B4R HW-OCR 7ER
e EGIRBIPBUS T 8 & s, (B R HAA
MELUNE T2 bR B R Z IR FIE A TR R E %
BFE RN,

SRR, AR SOT X TR AT T ks
A AR RS, BT HICFSEHRERE
Z, 3 B E BRSSO, B R 7
EWPIRIRG Heh, X F— MR KT, TLME
B Z AR A BT IR, AR m BB e
F R AR,

FATLE Matlab R2010b HSEH T ARSI, #l
AECE N Intel ® Core (TM )2 Duo CPU 2. 0GHz,
2GB P§7£, Windows Vista #4E R %5, X FE 9 fim
53 Pl 1487 x 881 PN ER, RBF“ 7 1Y
B} 1Rl 29 & 480ms, I HW-OCR F1 Tesseract-
OCR 34 Wi e 45 Ay TR 31 B T DU 243 43+ 31 2 0. 3s
8s, SLFRFFMET, A SO B 5 IR 2% BE R U
BR/NFERRHEREN AR ML, BT Mat-
lab FEHFRIEFERIBHE, X FIFA G 2R TR
FIRCRBAR, Ek, ATLLGEEFI A C/C + + RifE—
FRBEBPITRR,



2 % AT IR NE 2GR B GRERET I

6 % i

A3, RATRH T —F 2T LA # R R
MEZRTIMGRT MR CFEERHI%, HE
T T AR SO Rl L B R AE A R ERS RR AN X 2
BEMIFCFHIT . TEMERE, RIS BT —F
HEAARGTRBFERERETHIE, IFE
ATREHATIAEMI R KRG RWRH, A3
TEXTREMRETINT KO RAIMEARE
BRAER T, o TSR EIRARTRTEE
R RE BURR S S A B A G, A SR BE T — R A 3K
MESEITIE. (B, LM R RE RERM
HERE e AR , 3 B X T 43 BR8N i SCFE T
X PERESARA R, X i R RATT — 7 EE
[P

%30k

[ 1] Murugappan A, Ramachandran B, Dhavachelvan P. A
survey of keyword spotting techniques for printed docu-
ment images. Artificial Intelligence Review, 2011, 35
(2):119-136

[ 2] BaiSY, LiLL, Tan C L. Keyword spotting in document

images through word shape coding. In: Proceedings of

the International Conference on Document Analysis and

Recognition, Barcelona, Spain, 2009. 331-335

Roy P P, Ramel J, Ragot N. Word retrieval in historical

document using character-primitives. In: Proceedings of

the International Conference on Document Analysis and

Recognition, Beijing, China, 2011. 678-682

[ 4] LuY, Tan C L. Word spotting in Chinese document ima-

ges without layout analysis. In: Proceedings of the Inter-

national Conference on Pattern Recognition, Ouebec,

Canada, 2002. 57-60

Gatos B, Pratikakis I. Segmentation-free word spotting in

historical printed documents. In: Proceedings of the In-

ternational Conference on Document Analysis and Recog-

nition, Barcelona, Spain, 2009. 271-275

[ 6] Rusinol M, Aldavert D, Toledo R, et al. Browsing heter-
ogeneous document collections by a segmentation- free
word spotting method. In: Proceedings of the Internation-
al Conference on Document Analysis and Recognition,
Beijing, China, 2011. 63-67

[ 7] Aouadi N, Kacem A. Word spotting for Arabic handwrit-
ten historical document retrieval using generalized Hough
transform. In: Proceedings of the Third International

Conference on Pervasive Patterns and Applications,

[ 8]

[ 9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Rome, Italy, 2011. 67-71

Burl M C, Perona P. Using hierarchical shape models to
spot keywords in cursive handwriting data. In: Proceed-
ings of the IEEE Computer Society Conference on Com-
puter Vision and Pattern Recognition, Santa Barbara,
USA, 1998. 535-540

Biggio B, Fumera G, Pillai I, et al. Image spam filtering
by content obscuring detection. In: Proceedings of the
4th Conference on Email and Anti-Spam, Mountain
View, USA, 2007. 23

Leydier Y, Lebourgeois F, Emptoz H. Text search for
medieval manuscript images. Pattern Recognition, 2007,
40(12) .3552-3567

Leydier Y, Ouji A, Lebourgeois F, et al. Towards an
omnilingual word retrieval system for ancient manu-
seripts. Paitern Recognition, 2009, 42(9) :2089-2105
Llados J, Roy P P, Rodriguez J A, et al. Word spotting
in archive documents using shape contexts. In: Proceed-
ings of the Iberian Conference on Pattern Recognition and
Image Analysis, Girona, Spain, 2007. 290-297
Thayananthan A, Stenger B, Torr P H S, et al. Shape
context and chamfer matching in cluttered scenes. In:
Proceedings of the IEEE Computer Society Conference on
Computer Vision and Pattern Recognition, Madison,
USA, 2003. 127-133

Mori G, Malik J. Recognizing objects in adversarial clut-
ter; breaking a visual CAPTCHA. In: Proceedings of the
IEEE Computer Society Conference on Computer Vision
and Pattern Recognition, Madison, USA, 2003. 134-144
Campos T E D, Babu B R. Character recognition in natu-
ral images. In: Proceedings of the 4th International Con-
ference on Computer Vision Theory and Applications,
Lisboa, Portugal, 2009. 273-280

Wang K, Belongie S. Word spotting in the wild. In: Pro-
ceedings of the 11th European Conference on Computer
Vision, Crete, Greece, 2010. 591-604

Berg A C,Malik J. Geometric blur for template matching.
In: Proceedings of the IEEE Computer Society Confer-
ence on Computer Vision and Pattern Recognition,
Kauai, USA, 2001. 607-617

Berg A C, Berg T L, Malik J. Shape matching and object
recognition using low distortion correspondences. In:
Proceedings of the IEEE Computer Society Conference on
Computer Vision and Pattern Recognition, San Diego,
USA, 2005. 26-33

Li P, Yan H B, Cui G, et al. Image local invariant fea-
tures matching using global information. In: Proceedings

of the International Conference on Information Science

— 385 —



ROORE 2013 484 H 5523 % S48

and Technology, Wuhan, China, 2012. 627-633 [21] Tesseract OCR. http://code. google. com/p/tesseract-
[20] W E OCR 6. 0. http://www. hanwang. com. cn; Han- oct/ : Google,, 2012
wang, 2012

Image keyword spotting in cluttered scenes based on geometric blur

Li Peng,Cui Gang
(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001 )
Abstract

Image keyword spotting was thoroughly studied because it is a key technique for document image retrieval ,
spam image filtering, etc, and a method for spotting of deformable Chinese image keywords in clutiered scenes
based on geometric blur was proposed. The method first obtains the sampled feature points and the corresponding
geometric blur descriptors from the multi-channels of oriented edge energy images, after that the initial correspon-
dences between local features can be obtained. Then, it filters out the potential mismatches using the neighborhood
information for improving the matching accuracy based on the consideration that there are no rigid correspondences
between the local features of deformable keyword images because the maiched feature points often float to their
neighbors. Next, it uses the ratio of the area of the no-match feature points in the sample image to that of the whole
image to distinguish the keyword images sharing the same character part. Furthermore, a method to spot the specific
keywords in an image based on the method above was proposed. The experimental results show that the proposed
spotting method can recognize and spot the keyword images with the higher accuracy.

Key words: geometric blur, local feature, deformable character, noise interruption, image keywords spotting
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