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Text Location in Natural Scene
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(Character Recognition Center, Institute of Automation Chinese Academy of Science, Beijing 100080, China)

Abstract: With the rapid growth of research on text recognition in natural scene, it tums to be urgent to understand the
development situation of this art and to establish common benchmark datasets. So the organizers of international conference
on document analysis and recognition 2003 develop a dataset on this art specially and organize the robust reading competi-
tion, and we take part in the sub-competition of robust text location. In this paper we shall introduce our algorithm on this
competition and give the competition results in the end of paper we give the compare of each entries’ algorithms and point out
the development situation of robust text location presently.

Key words: artificial intelligence; pattern recognition; text location; edge intensity; character recognition; image processing

1 5§

2 £ FE WP K& ,OCR(Optical Character Recognition) £/ E B8 i 3 Y 7 b A B — A 3¢
B KR IER T EIORBE NS 3, R, %K OCR AR AR HEREE R
REMARER, MFZ X ABRREBEBEETABEN, LI 58 . ER BXFARY
RPRXE, BREAFFZEENBRGROIKAFIMTRANRE,HR BiTHERER
BRE, BRGFOCRPFIEA RANIFTHAE R YR — 8 i 5 3 8 B s, 9F B i S8,
EBA NN, N T EH R TRMHES BRI RS, ICDAR2003(7" International
Conference on Document Analysis and Recognition) 41 4R # ™ 4% #% 8 2000 4 8 80K 51 s 38 ( Finger
Verification 2000 competition' ) {1 B F MMM, AHA T 2003 FARFHRXERI L&
(ICDAR2003 Robust Reading Competition) » FL3F I ZhREAR B (P AMRHE | Lb TE AL S5 B2 Y |

WREH 2004 -02-24
ELTHE : BEZ 863 155 BT H (2001AA114130)
EEBA TR (197-), B BB A LB RAE IR HERFEGLA R, EXHG.

42


http://www.cqvip.com

D000 http://iwww.cqvip.com|

A, SRECEBRGHRNEERTAERF, HAE USSR ESRET, KRS
K ZEA533 LA {7 (Robust Text Location) . F4F 115/ ( Character Recognition ) F182.17 1 3| (Word
Recognition) . TAT&M T HPH XA EM LR, KEBE 4,

ARGRXA VG FRERR AFRAPE MIRRAEELEFTIHAEENE
Xo B OCREAREEEZFNARE, CLBHLANER, REAFRY T X7 R k&K
Ha, BRARGR XA RINZREABANOHE, KP A EERERE B RIRXS N
ERKEE LR TREMRIER, XFEURRREER T XAPEN L ERAG R
XAMELEKE, RXAHINEFXEN -4, XEEUFREELHAB N RANRAENS
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b. EEAZR MM, —BLKCFAEENE, EHEIAZAMENRE;
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MR XA EM B, AEHAR B LEMI M AKX ERRARRER KN, BEGEE
8T R AL SRR AT AR DA R CAR K, 15, A ERERE FE LS
W, MR ERTEERB TR TR, BERNEMSRPEE T AR KNI ORI,
2.2 HERRI_EL

HERNCARIFHEBAZHE T HREMLUEE KFITALS, XPRITE
FEEH Sober B TR EEANZ(MA 2.b), R )5 FIN &% H i HEE A4 BEF X8 (10
B 2.c)o AEFEE El(x,y) MAKX (DR, P E(x,y)3RnHEH Sober B T RN E,
w FRAKPE O UM, 8 ORISR S F RN R E NS REEETEX,

El(x’y) = ‘:zw) E(x + L,}’) (1)

AR RITERE OREN 9 5%, RBRVH BT 60 BXARREF . Bk
FEEGA LG, R AN Ostu 27 EAFE, EhLZEFEER G, NE 2.4,
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b. ¥ Sober B-{HUREY Himmi
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B2 FREESELKE

2.3 EAFRE
Ea¥aB et BE L MmEEEREF AR, A FEARMNE, £40H, K
MARSFeERRN —EAZEEER L OER RS, &8l KEE#FRE T CFLE.
EA¥EEEFELUTHE:
step 1 X (HAMMGEEEGM T N R ERENKEAEZE, ERFHFEET RER
X, i 15 M RERENKEFEE, ZBRBZATR(INE3.¢);
step 2:3K step 1 BB ¥ B HEERGHNEER, B EBBE we, RENEKEE,H
Wonsin 0 M TRIZE (NP 3.d)
Wi W 10, BIRE L IAAR(2), WAL widsh | height 5351 %oF F 758 00 5% B L R o
Wi = in( height , widih/8)
Wi = WidLh 14

(2)

()% %F
A
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MNE3HUEY, F—SEEFEBEZRTHIEREE, FAEFRHENERAIX A
AR F_SES¥BRRAR LR THRIANMEE X, B ERER SR
BRIATRNEENEEKE, B3dATHEERKRERBAE T XEME,

2.4 EBHIRRH

BRESERHTURND) A KR, BAE 3T UEHUEAEREER SR, BhE
FREEXFHNERERE, RITMES¥SR N _ERRMGEER T, MEEEHTE .
RE EEENEARENREERMLERSEHR AR G)FAKM, WA k& &80 &%
XEKE, FEMNEF,

width white *** dots
height > " black-dots ! (3)

WA width , height 535 HE BRI REMEE, 2P r=1,:=2.3,

ATRELERADPANSEXFXEETCT XS, BERINERRVABREFIHINE
RIKEENHN . BARMNE_MEMEEXFXEREMER/ N _HLRENZRELE
RERKTFMAMRENREES R, ARBRINBELAXQ) I HEEEK B TME KE L,
JEFRIKE Lyrs TN FBIKE Ly, , MR TR FAES),WE: R L, > Loy, KT Z{EA
BEMNAIER, RN MREENAREFGGC)NBRBEEEXBNFREBRENEZLT
BREZKEFIERAFHKE,

L, = >, I(i + Left, Top - 4)
i=0
i¢ Width

Lyeom = }j I(i + Left, Bottom + 4) (4)
Lo = %d"'](t + Left ,( Bottom + Top)/2)
AL 1z, ) BRIBIREE x, ) ERTRBENE, La Boom , Top , Wi 9B 30
KB AN, FTEM AR REEE,
) Ly = Liggem | < (1 Ly = Liaage | + | Loy = Lipigge 1) X 1/3 (5)
AT AT =477 10 43 3 % 85358 0 2 K S g 2 A L o
i — BEERET
FROER B2 AREX SHERE, XA RAFHNERESGZE A4,
BF¥RERNZALBB I AR B EN—ELE, RINATSEXFRRKWKEETH,
A R J Whatmough ZESCHR[4 148 1 AW B 3k, R —(HKBIME T, MR _MEKBRET
AW REZME6), MNARKBALEFH, BWEF. XP a=0.2,6=0.8,

Sum(p>T) e () (6)
Sum(p)

At Sum(p> T)RTZKFRME THREAN, Sum (p) RAEHEBARENHo

#— @A

TEAA AR, HEEE ST, WA 4.b PHEERENEERMTE R, BAX
AR EEEE S THBMEERERET XAKRNTFAER, F AR —XFKIEH 74/
RIAEF AT B FEAE T B 0 WA — R MO, BT LA R AT T LA S 40 6 1 bt
FERKBEAZTRETE,
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PROTOTYPE &

a. AR b CIRIEATHER A 4
B4 XFREHEELSHRT, 5 EEHAE N EBBT LR

FAAXAXHWELEBERFRE - RENFH, GERINMNERERE widh &
B height HRBARMNBRARELE r EHEGDHABRH, WRERERK R L4, N
MHZERENIEEFH.

r€(0.2,0.8) V r=0.8 A width > 0.5 x Height A\ height x 2 < width \/
r=0.8\ height > 0.5 x Height \ height > 2 x width

WAL Height 7y 431630 4 X 35 7

GEITEA B A e SO K38, RAFBIFUR List (0), 35T T B4 0 35 X 45 30 [X 30 M85 2% o 1 B«

Step 1: MBIZ List () PEA—NEEXE, IR Lis ()R, WEEER;

Step 2: WA Bl IR GE TR ZE X P W B 214 (T B ET A SETAE  IRF(RAEBIFI R CCList ()5

Step 3: WRFIFR CCLst (j) M HPELEAFER AT HRMESEX SR E, M.

Step 3.1: BEXBAAELFRGS , WRLATW AW RZMH(3), BMHJ%EH@%@Z
BMMAFIE Lst (i), BUERH;
Step 3.2: MR E R 5&AF (3), WBAT step 4, B EF AT, AT step 1;

Step 4: ARG EXIFH AW EZMF(DRERENREEZ MK FEEXHFEEK—F,
WA X B, B UEF AT step 1,

U= . BE 2T

IARRKE N « BB EMEAHD RGNS, BN FRFOES, BA XM
BB, MHE SCA X3 1) « BhE B L i e MR P30, A B B D e R B 30, AT
FAREME R BIERE Num FIBLR T 2 Variance 18 X BIBTARAE , 4 BIXE B AT AR AERR &,
FEAERETRINAU BT EXNMESREREEEYFEFAELXR, TR
S EMTHPRFAE, WARX@) Fim. XHAR Variance /DTF 0.05 3 Num /DT 5, B K
EXEHAEEXF,

(7)

. 1 2
Variance = Wideh x Height’ /22, 2 (Sun(i) - mean)

(8)
mean = mi%&m(i)

XE, Sum (i) RARBEMEE | KR WME; Width , Height , Left , Right 53 3| J £ 38 XA X
390 8 B R EE L A A R AR AR
2.5 BREM

BB E BT R—XAXBSERRNFE EERD], 1F R — A& XRRFE, B
DUATRBIBRANXAEMERRITAREN T AR EFR —RKEBE BN UA K R E—
X S AE B IE DA b T R R g 3], WA Koy CA K, B EH, 8§ TFARTES
MXAEERXE2EHERHE B, RMNRARESHFMN L, AHEBH AR, 43
SR, MBEFH ML XARXE R, M R, WREEQO),MXFIEHEHFHN—IK
18,43 p=0.8,¢=0.2,5 =10,
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A(RlnRz) V A(RlnRz) AM(A(R1),A(R2)) (9
min(A(R,),A(R,)) ~ P min(A(R,),A(R;)) > 4" min(A(R,),A(R,)) ~° )

o AR)FREL IR R MER, R, (R, #5 R, R, HIZKS,
3 WL EMLERER

XF3CA Mg R A E E B S A %1 ICDARD3 EABRIEEMULL AR
T, AETHRKWAE BDRERY | 8%E | fnY | GER | S44F | HAFH
R RO FRTLREDEAMPE | Ashida | 0.5 0.46 0.5 | 8.7%
Wi BEM T EME RN M ME [ HWDavid | 0.4 0.46 0.45 0.3%
ﬂﬁﬁ%@ﬁlﬂgu%%ﬁ%;ﬁlﬂ#ﬂ$ﬁ Wolf 0.30 0.4 0.35 17.08
IR BT 5 2 R e 4 B B4k T Todoran 0.19 0.18 0.18 038
H% MR ERE 0L | 00 | 06 | 02P
R AR TXEEENHE, BB % KESBE E A TN IR, (BRI B 0 e
X 2% 5 LRI AKX AR B R RE , Gk 2 6 X 50T 88/ F 32 Br 30 A& K8
BREBSFHEATERXEMEEIEERSE, TUIMHFENTELEER, A TENL
T S B SE 45 R, X UK bR 41 40 R X PC e i VR e SR, s (10) B s . 7E(10)
AF,m(r, R)ZBEIERLEAIN, XA EMAFRERL TRENEX; p KRR
) BEERRRE, R BMIE AR, r ZREEE, BEBEREEE, PR
A R B ) A X R D

Zrﬁeem(rE’T) , ZrTerm(rT’E)

P o= E1 T T I T
where (10)
m(r,R) = max(m,(r,r") | ¥ € R);

2a(r, N ry)

m,(riin) = a(r) + a(ry)

WAL, a(P)BARER,E BREHBINXAXKIRES, T RALRXARKERES, | RIFZRR
FEAWRTENM

AR FAARUDER,fEEERTXAEMFERE EBBMARE, X
a=0.5,

1
f= alp’ +(1-a)lr (11)

F1PAHTHEAYSEBEERNTENGR, P () RAE R AL B (R4 #) , HW-
David ARITNE .

4 it

HFRINBERETHEEEN W TEELZAWBHXAE, GRAREE, HLE
(1)F ) Ashida R FIE 62299 (Color Reduction ) B 77 3 AT LA 1 B 1% PR AR th2 ¥ AR 31 1) 74T,
EARARUABRNEEEBRMBN ARG, RR SRR AT E, AR EA
M fr g RERBK, J—F IR - EQAE B RANRA—H L FAREH R
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