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BINARY DOCUMENT SEGMENTATION FOR OCR SYSTEM

Chawin Julkrangka

Assoc. Prof. Dr. Boontee Chertrachoo Advisor

ABSTRACT

Nowadays, most of data is stored in a computer because of its comfortably. Computer can find
us our desired data just in a second while we have to spend many hours looking for it in a record book.
Therefore , typing a lot of data with keyboard is not a good idea because it will take a lot of time and it
is not comfortable. As the computer technology is growing up move and more, storing images into
computer is not so hard anymore. But it also has many disadvantages. First , image files take more disk
space than text file do. Second, image files can’t be edit while text files can. Last, we can’t search
anything from image files. Because of these disadvantages, the OCR (Optical Character Recognition) is
developed to get rid of them. In the first place, the OCR’s range is limited only for text because it can’t
distinguish types of data. It can’t know if there are same of images in the document. This makes our
works more complicated. So we try to extend the range of the OCR so that it can distinguish types of
data automatically.

This thesis is made for developing how the OCR will distinguish an image part of binary
document automatically which is fast and accurate so we can apply it with the OCR to make it to be
more effective. This thesis will distinguish a lot of data type from a binary document and focus only on
the text part and we also can define the range of a non-rectangular data type so we can focus on our

desired data directly. That makes the OCR to be more effective
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class Block
{
public:
long x;
long y;
int Checked;
int count;
Block();
virtual ~Block();
b3
Uszmasanlsmemudummihdie 1 3a e
Blockl = new Block[(PicHeight/BlockHeight)*(Pic Width/BlockWidth)-1];
TWdl3 Block udtazdr iudumialuenms'l3 Fusesduntiea ey Block ai
long x,y;
for(y=0;y<PicHeight/BlockHeight;y++)
{
for(x=0;x<PicWidth/BlockWidth;x++)
{
Block1[y*(PicWidth/BlockWidth)+x].x = x*BlockWidth;
BlockI[y*(PicWidth/BlockWidth)+x].y = y*BlockHeight;
Block1[y*(PicWidth/BlockWidth)+x].Checked = false;
Block1[y*(PicWidth/BlockWidth)+x].count = -1;
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class LinkList

E4
=

{

public:
char direction;
long BlockPositionX;
long BlockPositionY;
LinkList* NextLinkList;
LinkList();
virtual ~LinkList();

b5

Tns9er319m152U50 1 500 921A Cparagraph 1 instance

class CParagraph

{
public:

LinkListCharLine* HeadCharLine;

LinkListPointer* LineList;

int Right;
int Left;
int Bottom;

int Top;

long NumberofBlockround,

LinkList* HeadPosition;

LinkList* HeadOrder;

LinkListChar* CharHead;
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LinkListChar* PictureHead;
LinkListSubParagraph* HeadSubParagraph;
int* Histogram;

CParagraph();

virtual ~CParagraph();

};
o £ g o ] Y 1 1 1A
A1 HeadPosition dtiudiumianinasseuawsznouInaiGosmumsiusou
[V < o ] 1 [l 1 i
A5 HeadOrder vtnudmnuantinalssouaulsenonlnaiiSusn1y BlockPositionX
anvies 1w

o <3 o 1 1 [l 1
A5 Left, Right, Top, Bottom 3N tMusgadie 421 uu a13 vesdmilsznoulng)
¥
5EHINIMIAUVEIZY AN TUAT LinkList : direction MUMIIAUITOUATH
) o1 Ay A a =
MM UA LI INANI A0 L
-l 1 @ a 9 A [ qS/l
ASAARMIAMAD 0 Ransvssnthaede ldueedu L
o a Y a 9y % «:‘
ATAUNAMAMINY 1 Nen1vssrinaesa lhiusediy .
A a 1 (% =Y 9y T w 3
ASAAFNIAUNIND 2 Aenaveaminanana lihiusedu T
v
ATUNAMAMIAY 3 Nem1svantnalene liuesdiu L
neneunt i1y L ozdunanuseuntindu r
o a 1 s =1 y 1 % Q’J‘
ATAUAAMANINY 4 Reanisveaninalasa lidusedu R
oo A ™ a 9y T s :;l
ASAUNAMAMINY 5 Nenieveirniaesa lihiusziiu R
tnenouniin uly L sz funanneuntiuilu R
A a 1 [ a Y 1 s gz’
ASAARMANIAY 6 Ran1svsmthande vzt B
o a 1 o a Y 1 s :
ATANAMAMIAY 7 Armavesrinenase lhiuezdlu L

A G Y o L WY s Y ' oA
[UBIFIVTUNITIUIDY %5@@\3ann'i‘Vnﬂiy'ﬁﬂ‘ﬂﬂlﬂ‘lﬁlﬂﬂ31Mﬂ1ﬂiuﬁ?uﬁ§$ﬂﬂﬂiﬁﬂg IN®

E
=1

19 ¥ o a :’ =y ° ' g '3 = 4 5 Viima, nm Yo
nlll‘lﬁ‘ﬂ“lﬂﬁlﬂun]ﬂ@ﬂ Iﬂﬂﬂﬁu1ﬂﬂu@‘l’3llﬂﬁ HeadOrder ¥IM10151589 Link Llstﬂ?)ﬂui‘ﬂhul@ﬂﬂ

PtLinkList = Paragraph[ParagraphIndex].HeadOrder;

do

{
BlockCopy = new LinkList;
BlockCopy->BlockPositionX = PtLinkList->BlockPositionX;
BlockCopy->BlockPositionY = PtLinkList->BlockPositionY;
BlockCopy->direction = PtLinkList->direction; |
BlockCopy->NextLinkList= NULL;

if (Paragraph[ParagraphIndex].LineList[BlockCopy->BlockPositionY].Head == NULL)
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Paragraph[ParagraphIndex].LineList[BlockCopy->BlockPositionY].Head =
BlockCopy;
Paragraph[ParagraphIndex].LineList[BlockCopy->BlockPositionY].Tail =

BlockCopy;
else

Paragraph[ParagraphIndex].LineList[BlockCopy->BlockPositionY].Tail-

>NextLinkList = BlockCopy;
Paragraph[ParagraphIndex].LineList[BlockCopy->BlockPositionY].Tail =
BlockCopy:;

} >

Paragraph[Paragraphlndex].LineList[BlockCo;;y->BlockPositionY].ListSize++;

PtLinkList = PtLinkList->NextLinkList;

f while(PtLinkList != NULL);

d { =3 o o ' T {
ia1A List iilunnaudanverihunszay aaludanls Block1[x].Checked Imihia1a7 x 1dgn

asyvaov 1Juddatl

1=0;
while(i<Paragraph[ParagraphIndex].LineList[j].ListSize)

f
1

if (PtLineList->direction =="L")
{
if (PtLineListOld != NULL)
1
for(m=PtLineListOld->BlockPositionX;m<=PtLineList->BlockPositionX;m++)
s
4
Block1[j*(PicWidth/BlockWidth)+m].Checked = true;

BlocktoBitSetParagraph(j*(PicWidth/BlockWidth)+m,ParagraphIndex);

else
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// Mark Paragraph Bit not depend on PtLineListOld
m = PtLineList->BlockPositionX;
BlocktoBitSetParagraph(j*(PicWidth/BlockWidth)+m,ParagraphIndex);

}
PtLineListOld = PtLineList;

else if (PtLineList->direction == 'R")

{

else

}

if (PtLineListOld '= NULL)
{
for(m=PtLineListOld->BlockPositionX;m<=PtLineList->BlockPositionX;m++)
{
Blockl [j*(PicWidth/BlockWidth)+m].Checked = true;
BlocktoBitSetParagraph(j*(PicWidth/BlockWidth)+m,ParagraphIndex);
}
PtLineListOld = NULL;
}

else

/I Mark Paragraph Bit not depend on PtLineListOld
m = PtLineList->BlockPositionX;
BlocktoBitSetParagraph(G*(PicWidth/BlockWidth)+m,ParagraphIndex);

// Others Except direction L or R
m=PtLineList->BlockPositionX;
BlocktoBitSetParagraph(j*(PicWidth/BlockWidth)+m,ParagraphIndex);

PtLineList=PtLineList->NextLinkList;

i+t

s
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