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ABSTRACT

Document page segmentation is on¢ of the most important processes in converting image
in to alphabet in an OCR system. The process is necessary for an automatic OCR system. The
paper proposes an algorithm to speed up the processing time of document page segmentation.
Window is used to find black pixel and contour border. Then, the optimum picture is created from
these borders of characters. The 12x12 pixels window of original picture is defined as | pixel in
optimum picture. The border of each character block is extracted from optimum picture with
Dilation1PX technique. The experimental results show that the propose scheme can speed up the
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(4) Mean : Threshold=213 OCR Systems

(%) Peak : Threshold=62
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Value | Count | Count Below | Count Above | %In Range | %Below | %Above

Peak 62 102 1017 20925 0.463 4.614 94.924
Valley 162 21 3988 18035 0.095 18.091 81.814
Mean 213 27 5035 16982 0.122 22.84 77.037

Median | 244 1126 10867 10051 5.108 49.297 45.595
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(A1) Adaptive Thresholding : i1 Mean 911 7x7 Neighborhood 1 uiluA1 Threshold

(9) Adaptive Thresholding : i1 Mean 910 7x7 Neighborhood avudie 7 hundua
Threshold

() Adaptive Thresholding : fi1 Mean 910 75x75 Neighborhood au@38 10 tiuuilua
Threshold

(R) Adaptive Thresholding : f11 Median 970 7x7 Neighborhood audae 4 vhyuilus
Threshold
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2.34 mma‘r’nﬁuﬁsminqﬂ (Relationships between pixels)
AnuFuRuTsznigaiieginddau lavsmualiya p agiiia x, y) priigaiioy
Indlunadauaziauou A (1, y), (-1, y), (x, y+1), (x, y-1) Sondauiianaiu 4 in
Y04 p (4-neighbors) Mso N,(p)
wonMTloNG faiion 4 0 A0 (x+1, y+1), (x+1, y-1), (-1, y+1), (x-1, y-1) 15609

N, (p) Haziia37u N,(p) Az Ny(p) (50091 Ny(p)

N NW NE NW | N | NE
w|  @| E - w| @ | E
s sw SE SW | s | sE

U 2.9 yafifianuduiu UL N(p), Ny(p) 11az Ny(p)

e v : :
2.3.5 MII¥oUABNUIZTHINGA (Labeling)
msnveua agdiullsznouvesing awnsalidiimasoudeiuszniige lu
¥ v & d‘ e " ] o |
m3tum'ld Famawoudedusznhayauialdidly 2 wiafe
1. @IUAANU 4 @91 (4-Neighborhood Connected Component) YB39A p 1A q ) p
ay1u Ny(p)
2. dIUAANY 8 AU (8-Neighborhood Connected Component) ¥833@ p 11aZ q 1o p

oy 1u Ny(p)

| olofoJofofolol1 olojojojoJofo[1
ololzlzlzlz[of7 olol1[1[1]1]0]1
A EIRIEICIFEE T[1]0[0|0j0]1]1
ololojolol i ololojojol1][1]1
B olololol1[olo]1 olololo[1[olo[1
of111]1[1[1[0]7 NEEBEBEORRERE
of1lojolol1[ 1|7 olilolojoli[1[1
o[1(1|oflalo[1[1 ol1(1(ofolol 1]
o[1(ol4[olo[1][7 ol1lo[1[olo[1[1
B o[1(ol4[olo[1[7 o(1(olilofo[i[1
o|lo|5|0|0|0O|1]|0O g{ol1]jo|ojo|1{0
(n) (v) ()

3UM 2.10 M5 Label, (n) 3UAuRTY
(v) N3 Label 073 4-Neighborhood Connected Component

(M) M3 Label #0733 8-Neighborhood Connected Component
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‘gﬂ“ﬁ 2.10 (v) Label #0735 4-Neighborhood Connected Component uﬂﬂﬁ'tﬂu 5 E.I'GIQ

llﬁ:gﬂ'ﬁ 2.10 (M) Label 5103‘% 8-Ncighborhood Connected Component uu'a'l?ﬁﬂu 1 }J'qu

2.3.6 Chain Codes
Chain Codes 191umsiAUsOUVYOY (Contouring) VoI MUszNOUNAAADAU INDNN
" [ as fd. TP (] & =)
youaaz3Ussvesdiulsznon wadninldfe veulvavesdiudszney Fadsoll
' ‘o ' 1 : ' 1 J 1 .
51Us191aqn 18 lusuiuhdeailudmaon jusnvesveuvan ldyusgiudoya 1au Chain

b '
Codes 15UV 4 NANII 1AS 8 AN A931UN 2.11

. 3. 2 4
2 0 4 0
3 5 5 7
(N) 4-Neighbor (v) 8-Neighbor
[ ] [ ] [ [
[ ] [ ] L ] [ ] [ ]
[ ] ° . < (]
e et [slet
L [ ] L ®
L ] [ ] ® L] [ ] [ ]
® [ ] [ ] L) [ ]
[ ] ®

0

8-neighbor: o[

1

3 6
3 2 6
3 1 6
1 3 2 6
2 2
1 3 3N 5
“ i P
0303333232312121011011 076666553321212
(M) )]

3UM 2.1 M3AUTOUYOUAIY Chain Codes[7]
(N) Chain Codes 4 N1AN14, (¥) Chain Codes 8 NN
(M) MISANIBVVDUAIY Chain Codes 4 NANII

(2) M3IAUTOVYDUAIY Chain Codes 8 NiANI4

60906
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4972352 391uM3 14 Chain Codes o AumiasuAulumsiAusouvouingaIsegh
YoUYeIIng s zmIndwmuasuduegnioluvesiaguds v 1d Chain Codes Tuaunse

ninsausouveuveaiag 18
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u‘t‘ c’: 9 Py ° o q 9 A
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-
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-
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—

[N QEEY EEY EEY RSN N
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UM 2.12 m5%1 Dilation @6 Mask Y@ 3x3

&7 v € A
NMTUSEAIUANUTNAUTINDTD AN
TN DN NHRMUNUINUINIINTTIIUGIND

A ; 1 e L p—1
wsammwﬂmum'wauauadmam
(n)

matszsuanainiufidazendns
. ; o
Fanfianngldumlanthifinianisaugand
wiashnineldfunmmeusuasdui

(v)
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(3)

317 2.13 nfSguisun1sih Dilation A28 Mask ¥u1AA199, (1) 3UAURTY

(v) 317 UM s Dilation A0 Mask U114 3x3
(,) ;ﬂﬁ;humﬁv‘h Dilation 928 Mask Y119 11x11

(3) 3UMR U9 Dilation A7t Mask Y11 35x35

o N e [l 4 T
U 213 (3) {lu@2981901591 Dilation #26 Mask 119 35x35 0 ¥dasnys ey

a o =1 s
Indtuswiuiiuudenimuanu

¥y ¥
e ]

2.4.2 TEMIAAGWHIMNU X-Y (Recursive Projection X-Y Cut) 5015 HINUFIUNINN

b
o

¥
Ms3da launsugad luunadwazuuiuou Tagseiimsgalauniuninluuulds visuun

3 ! o ' d0 o o Y A 'Y Yg Yo
HDU llﬂ?ﬂi’)i)’CT'E]‘]J’J"Iﬁ'IJJ'ISﬂﬂﬂ!.L‘Uﬁﬂ‘l‘!!tu')‘ﬂﬂ’l 4ﬂ1ﬂ13ﬁ31ﬂﬁﬂU1ﬂH561H ﬂ'lvlﬂrl"r‘l\"l']ﬂ’]i

s

¥ ] 1
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Aauialaan

2.5 msuaaIulssneummenats

msuiadudszneumwenats iumsutsmwenaiseeniudiug Tasnisuey

¥
L] =

a 9 a0 &4 v 3 ' 1 yd’ 9 ﬂ v =
Wﬂ'ﬁﬂl]ﬂ?ﬂﬂﬂ&ﬂﬂﬂgEIUﬂ'IWLBﬂﬂ'ﬁ "‘]N‘UﬂllnﬁﬂluuﬁﬁzﬂﬁuUﬂUﬂllUQ"lﬂu ABAUVUVBYDTUA

= [ ] ¥ L] :;.d 9/ = 9 ' L] row = é ey d'
AUINU YU ﬁ?ﬂﬂﬂﬂﬂﬂﬂlﬂgﬂlﬂﬂﬁfﬂﬂﬂﬂﬂ’ﬂu fT’JUUBH‘ﬂIJ‘UEl{J)ﬁL{IN‘HNﬂEﬂﬂ']W FIIBNITN

W ) 1 dyn. b s a ] e s °y .
1‘&!1.!@':‘1’]141]387‘1?]1”’1']Wlﬂﬂ’d'liuljﬂ’]ﬂﬂuﬂa’ltl‘}‘ﬁ U IBN1TAALIATNIUWINY (Recursive
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Projection X-Y Cut), 35n1151AU59UY0Y (Contouring) 18 fﬁﬁ%sﬁiwqﬁ annsoune1didu 3
UsziamAe IFmMsuuvDUaIaa (Top-Down Approach)[2], 3§mmuna'1a'i'fuuu (Bottom-Up
Approach)[4, 5] 1ag3BMsUUUNAY (Mixed Approach)(1] lavuaazdBeziigaauaianuly
pt1usuSE Msnvvvuasaadluifaunsoan dediesansa SEmsuuudesuuiiv
Fnnfirnnso ¥ idfuenmsiidgluuuiinannaind usz1Fnalumsdszuanau
3'Em'iuuuwﬁmi‘lumsﬁnmmﬁﬁnmmﬂﬁ"’n’msuvvvumﬁwuaﬁ%‘mmuuﬁni‘fuuuuﬂ%
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»
[ 1 ] 9 Qo
msuvsdusenoummendisuus laiilu 3 Yssinndail

¥
2.5.1 3EMINVUVUAIAI  (Top-Down Approach) IFUITAISAAGUUAY X-Y
¥ »
(Recursive Projection X-Y Cut) 330151 huidloadusziimsutanimedianonugneu Taouua
14
] ] J o ] ] 1 ] ] Y
amenans IibunmenasdmInagdou mnmfulahnwenmsudazdiulnguniald
1 (] o 4 q.; ] ) 1 H ] ] Yy
Wudden uarsiuuuiivunsyiiadoyanmgauiaiudaudesa i limusoua1dsn
Y A o 1 ;4 ] yﬂ 1 ] A ﬂ [
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o 9 o ¥ d raa v Bt %7 Wl 4 1
wuureug mldmsdszuarani1dsiaga eIt msuuuuuasantilidedene touaniw

; 3
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2.5.2 S3msuvydraduuy (Bottom-Up  Approach) FmsisunInnIsined
damlszneudos udnihdaulszneudesi 1dindszneumuduussia, iluuien Ta
Aoannnamlndde uasnnavesdazdinyszney s nsiia oo 1deens
QnABY ﬁmﬁfhmwmnmiﬂzﬁgﬂuur"ﬁﬂmﬂﬂawuanmmfu 5nsarduuiidauann
Ganvihanldedisgndosiuendisfiiianuideuazionas i unuy linivew maiialy
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ﬂl‘ H n
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2.5.3 3Emsuvunan (Hybrid Approach) Wumsidzmsuvvvuasarsunldsudy
ac ' 3 1 a = 4 o as y
ITMIUVVANIUVY 1¥U DandI NV B. Kruatrachue LL8% P.Suthaphan [1] FIM191UA Y
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2. Multi-Column Block Detection and Segmentation (bottom-up) 1‘1’5’%111%’51#311
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WU A-K wazinailu®ian 2 Ao YuADUN1TRI Multi-Column  Block  Detection  and
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" L
nuu 1 uaznallugian 2 Ao JuAouMIIN Multi-Column Block Detection and Segmentation
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Abstract

In the document segmentation process, the first black
pixel must be found and used as the starting point of the
process. This paper presents a new method for finding the
starting point in an efficient way. To speed up the process. Six
types of windows are proposed and their efficiency is also
compared. The experimental results show that the proposed
method can speed up the process for finding the starting point

significantly.

Key words: document segmentation, window
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