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Text Region Extraction Using Pattern Histogram
of Character-Edge Map in Natural Images
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Abstract Text region detection from a natural scene is useful in many applications such as vehicle license
plate recognition. Therefore, in this paper, we propose a text region extraction method using pattern histogram
of character-edge maps. We create 16 kinds of edge maps from the extracted edges and then, we create the 8
kinds of edge maps which compound 16 kinds of edge maps, and have a character feature. We extract a
candidate of text regions using the 8 kinds of character-edge maps. The verification about candidate of text
region used pattern histogram of character-edge maps and structural features of text region. Experimental results
show that the proposed method extracts a text regions composed of complex background, various font sizes and
font colors effectively.
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Algorithm about verification of text regions.
Comment: Text_Candidate_Array: Array of candidate text region
Comment: Text_Array: Array of text region
Text Area Ok =0
TCnum «- size(Text_Cancidate_Array)
i—1
fori < TCnum
start_x_index = start_x_coordinate:
end_x_index = end_x_coordinate;
start_y_index = start_y_coordinate;
end_y_index = end_y_coordinate;
if find(Text_Candidate_Array(i,start_x_index) = 1 and
find(Text_Candidate_Array(i,end_x_index) == 2 and
find(Text_Candidate_Array(i,start_y_index) = 3 and
find(Text_Candidate_Array(i,end_y_index) == 4
Text_Outer_Area_Ok « 1;
endif
Inner_Area = Inner coordinate of Text_Candidate_Array
if find(Text_Candidate_Array(inner_Area) = 5 and
find(Text_Candidate_Array(Inner_Area) = 6 and
find(Text_Candidate_Array(Inner_Area) = 7 and
find(Text_Candidate_Array(Inner_Area) == 8
Text_Inner_Area_Ok « 1;
endif
endfor

if Text_Outer_Area_Ok = 1 & Tex{_Inner_Area Ok ==1
Text_Area(Count, 1:4) « Text_Candidate_Array(i,1:4):
endif

sEe ae BA-olx Wom A 99 o
Moz B B 77 7 Alelol st oA
7 2481, 7ek 5, 6, 7, 84 EAb-ofxl Wo| UH
3 AsE 2n BEsA et

Sapre) Ba-ox) Wel B2 Y 4T B2
ol WO A stk BA-ox Woz B
A frhe Yol £ o) 2E:s} vharh, 1Y o
A% P2Y G2E I G ol Wel o)
| SAEIBS HojRth GrE Yo ohd A
BA-olx Wl Heo] $HAAYS & & ek 2
Y 108 $39 A3 gAE OB YAE Goo]
ohd Qeie AAsHT,



A7) Wel W HAEITAL ol &8 Adojalx ol HAE G 33

#X Uy ZR-UN Y ER

8K 2X-0N Y

o T E] E3

32 8. gAE Fu Qo) 2ol e e slaEI

QOIX X 22

a3 9. v 9AE T goo] BAhoA] P Y s A% T

Al
=

4,

et
A

L

AEE A3t xdojmA= &HFA 5060-WZ T
A 7otz 5 =9y, 2% 822", T, by
BX 2T FuRAT 5, T 100709 ot &
Fo Adolu|A g giifez gt o|u)z] A&
640x 4800|112, Aol AMH FFEQ CPU= HE
¥-4 2.0GHz ©]aL, 719 %2 512MBE& ARE-3t
ek,

Asgrle B 13 2L "ga
eEhfiglch E 194 olgE HE
(Miss rate), 2 ZZ(False alarm)< o<t 2
A0 R Ahzgct

E

oo 2zgw

= Uy
ZE(Hit rate), A&

P
T

zro
i

1171

AEd HAE uao 4
T olulAe EAste gRE] ura

HFE a2 *100 3]

AAE=100-HFE 3)

2E AEW YAE Bad

HE =S eAste gaEg A £ 010 @
R S -
J el @MMJ\ L=
BT e =

U’im

Wi
2009
a3

2yl

a8 10, #23 A3 925 99

(© LFEAH Ol UIXI

(d HTw ojux

33 11, Hae G 22 29 ooy

3% 119] (@2H olulAE HAE Jelo] Fxje]
37), 28 Jelm B2k Al BAgle) R
dos Qodg Hus Fasta Uok 2 # A
Qoo d BAE Qo vlat Ex-olx] wo} W
saEdgel EAYCR 277 WASG dem
2 gas goo] o @5 dxel 27HHe S4L



4871688 =8 A A|7E Al6X, 2006

2= 1'5: t-ollA] ol e =&afop dtok 1Y 11
o] (b)RhY HATE UEE wiFog Qhfime] Sl&
ojuR| & R4 B ofA|7} EAEAL HAE
A& WEFshs EAo] A YouE HAE gy
£ & &9t Ty bR iR YR FLET}

FE3HA k=t o|A2 HAE Foof J¥dE g
2|7} EAsks HSE, HAE Fo H/olE oA

=

g EABHA ghotot sk xS WEHA| Rpmz
HFAQ HAE YA AL U] wiojct. o]
T 2R H9AE 999 #H/9E A FHIA
oAlx e} £ £ Hgk $AA wo|E
U Aol w2 A= Hoh HHE sty g
dRges s2dd & g Aoldh 12d 119 (o
T BAR on|Ae nF BAT T e WEE
Al 7189 gl BAETL EAFl webA HF A

H 9014 E2=A g3 ¥FIE 9% A ©

AE goom I R FEHL 989 dolth AY
ool that HARAE F7ote] A HaE G
g 2 4 9e Aol 17119 @B ol
Ae Wsw HAE gue ush FESHYAT A
B4 manye diE gole 2EsA Rsjdc
e A5 = RBo| o) & A, shio
dolgz 2P0z dae g9 2o B £4

—ol|X] Wo] ZAs}X] Yooy HAE ooz ==
st2 R, Jejn g il 9AE gYe
FEHe AZ H92E 999 24 F= FA-A
He| sjdo] EAYst7] wiZolot.

Qe 99 2282 i@ olulAzt Y we
Zs veblch I olf= i gAE wjFo] ot
2 olm] vl AdiFez dgyrt & ERoz
A3 YrE Yo AE Ry 23T >

Ly

2 Agolis Adolnxzre ofA-Wit £xb-
X WE olgT HAE Y 23 WHE AAFY
o}, AAE Gelo] EAshe 7124 of4-BE

=2
.

o #38 leAl o BE BAo) She 22
2 4 =S BA-olA W A4RAT, 0|8 79
Sqoz diE Qag Fasd. Aol ¥e)

A BAEINE BAste] Bt wi, okt 2

1172

A7), Topet deirt EAfsks ojnjA2 e gaE
94¥Le ayHog 2&ET £ gt}

2 =RoA Aokt HAE g9 22 e
9] JxAol EANLOZ HAE
g5 4TE I 5 YAk

E 9498 7H=sl) 2]
Ap-ollx] W ABzkel XA B,

A2

_/'_\_
95t

Aedn] S 22 Az EAS Lo, MA o
AolA st oA £5& 93 vEtag g =&
= AT HAE g9 FHo) wE EAE A}
A% A7t gastc) miAgo g 7ol HAE
FAE FEo7] A3 YHoR dAdes B4 9
9 A7k 24 i) HEkske v ag d-told
B 1 HAE g9 28

= A & SEX-) Alale g
ol &7 ~ | AFE Afg 12 HE2E
olu|z] 4

ohyig 20 91% 9% 13%

7 @ 30 65% 35% 44%

i F

e 10 84% 16% 12%

Ham 10 80% 20% 27%

=

f‘,_hﬂi‘j} 20 73% 27% 33%

Fuu 10 75% 25% 15%
A 27 100 8% 22% 24%

=]

[1] N. Ezaki, M. Bulacu, L. Schomaker, "Text detection
from natural scene images: towards a system for
visually impaired persons",
ICPR 2004. Proceedings of the 17th International
Conference on Vol. 2, pp. 683-686, 2004.

2] J. Yang, X. Chen, J. Zhang, Y. Zhang, A. Waibel,

"Automatic detection and translation of text from

Pattern  Recognition,

natural scenes”, Acoustics, Speech, and Signal
Processing, IEEE International Conference on Vol. 2,
pp. 2101-2104, May, 2002.

[3] MA. Smith and T. Kanade, "Video Skimming for
Quick Browsing Based on Audio and Image

Mellon  University,

Technical Report CMU-CS-95-186, July 1995.

Characterization", Carnegie



£3-o)A Y| Y HAEIBE o] g3 Aolu| ol YaE

==

T=

99

[4] YMY. Hasan, LJ. Karam, "Morphological Text
Extraction from Images”, IEEE Transactions on
Image Processing, Vol. 9 issue(11), pp. 1978-1983,
November, 2000.

[S] D. Chen, K. Shearer, and H. Bourlard, "Text
Enhancement with Asymmetric Filter for Video
OCR", Proc. of International Conference on Image
Analysis and Processing, pp. 192-197, September,
2001.

[6] Qixiang Ye, Wen Gao, Weigiang Wang, Wei Zeng,

"A robust text detection algorithm in images and

video frames", Information, Communications and

Signal Processing, 2003 and the Fourth Pacific Rim

Conference on Multimedia. Proceedings of the 2003

Joint of the Fourth International

Conference on Vol. 2, pp. 802-806, December, 2003.

Chunmei Liu, Chunheng Wang, Ruwei Dai, "Text

based on unsupervised

Conference

(7
detection in images
classification of edge-based features”, Document
Analysis and Recognition, 2005. Proceedings. Eighth
International Conference. Vol. 2, pp. 610-614,
September. 2005.

[8] Hiroki Takahashi, Masayuki Nakajima, "Region graph
based
Information Technology and Applications, Vol. 1,
pp. 680-685, July, 2005

[9] Xiaoqing Liu, Samarabandu J., "An edge-based text

text extraction from outdoor images",

region extraction algorithm for indoor mobile robot
navigation”, Mechatronics and Automation, 2005
IEEE International Conference Vol. 2, pp. 701-706,
August, 2005

[10] W. Jiang, Q. Shao-Lin, Q. Zhuo, W. WenYuan,
"Automatic text detection in complex color image",
Machine Learning and Cybemnetics, Proceedings.

2002 International Conference on Vol. 3, pp.
1167-1171, November, 2002.
[11] H. Xian-Sheng, Z. Liu Wenyin, Hong-Jiang, "An

Automatic Performance Evaluation Protocol for
Video Algorithms",  IEEE
Transactions on Circuits and Systems for Video
Technology, Vol. 14, pp. 498-507, April, 2004.

[12] John Canny, "A Computational Approach to Edge
Detection”, IEEE Transactions on Pattern Analysis
and Machine Intelligence, Vol. 8 pp. 679-698,
November, 1986.

Text  Detection

1173

[13] 244, #e4, <ol 724 YRS olgs
ox|22", HRAe|3ts 8], Vol3 Nos, pp.
1337-1345, 1996. 1.

H} = M(Jong-Cheon Park) (&3]

e 1994 29 : FLoiEn A=A
Abskak £¢

e 19989 24 : sAldistm A
Akekst (FEHAAD

* 2004 8¢ : SEUE T HFH
et dxjaby =8

e 20061 39 ~ A : FEYE
¥ A7|AR D AFEFEE

EXm RN

<A Eop
HEE A, A, ABAS

& & =(Dong-Guk Hwang) [H3|¥]

* 1998 29
3t} 29
* 2000 29 : F=HEUT
| Zeta geraAl
] %2003 8¢ : FEY&tn FHE
| Ee A SR
| - 20059 19 ~ A4 F2d8E
A7 A4 9 ARETEE 20

o

gl gop
4, 20 A4

0] £ Bf(Woo-Ram Lee) (M2

—

* 20034 29 :
33 &4
200541 29 : SHEoiste HFH
& £ (F4D

2006 29 ~ AR : FEHG
= AFeFea G A3

=
K2

TRl 23y

<Wliop
BEE u)4, Hrjole



=SB =R A7 A6E, 2006

# ¥ 2Byoung-Min Jeon) (MzH)

* 19763 2¢ : = Etn A
Az 29 (F3b
19799 29 : AMchstm AT
g3t 29 (T
x | o 19881 89 : AMchEtm AT
oo | 33l 29 (ZERD
@ S 1|0 1986 2€ ~ @A BEYstR
- S| R PRSP (- Ea o e

<@gk
UAY AsHe, F4Re, AEE A

1174



