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The objective of this thesis is to design and develop a program for page
segmentation of document images to classify data to characters, tables, and pictures

using a bottom-up method and statistical rules.

The program is tested on 50 pages of document images. The program starts by
reading a whole page of a document to calculate the nearest bounding box including all

bounding boxes. This data is used for classification by statistical rules.

From the experimental results, the program can classify data into 7,319 blocks of
characters, 22 blocks of tables and 234 blocks of images. The error rates are 1.1%, 2%,

8.53% for characters, tables and pictures, respectively.
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2.3.3 asnisuuvlaude (Hybrid Approach)
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2.4 n1ganunidszinn (Classification)
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for y = 0 to window_height
for x =0 to window_width
set position( x , y ) in array
if (black pixel >0) isbox = TRUE;

else  isbox = FALSE;
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void RecursiveNCC(int x,int y,int pictureindex

{

/IngaagauAUMNNITEUdayA

if ( window[x][y].isbox)

{
Ifufusmisrestinsnsaanniagfoiu
rect.left = window[x][y].rectdata.left;
rect.top = window[x][y].rectdata.top;
rect.right = window[x][y].rectdata.right;
rect.bottom = window[x][y].rectdata.bottom;

' [

JEndusiasaenniesRiai
RecursiveNCC(x+1, y,pictureindex, rect);
RecursiveNCC(x-1, y,pictureindex, rect);
RecursiveNCC(x, y+1,pictureindex, rect);
RecursiveNCC(x, y-1,pictureindex, rect);
RecursiveNCC(x+1, y+1,pictureindex, rect);
RecursiveNCC(x-1, y-1,pictureindex, rect);
RecursiveNCC(x-1, y+1,pictureindex, rect);

RecursiveNCC(x+1, y-1,pictureindex, rect);

}

, RECT *rect)
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Text identification for document image analysis using a neural network

C. Strouthopoulos. N. Papamarkos*
Electric Cirguits Analysis Laboratory, Department of Elecirical and Computer Engineering. Democrinus Universiy of Thrace, 67100 Xantki, Greece

Reveived 21 March 1997 accepred 12 Novemier 1997

Abstract

A new borom-up method is described that clusters the content of a mixed type document into text or non-text areas. The proposed
approach is bascd on a new set of features combined with a sel-orpanized neural network classifier. The set of features corresponds to the
contents and the relationship of 3 X 3 masks, is selected by using 2 stanistical reduction procedure. and provides texture information. Next, a
Principal Components Analyzer (PCA} is applied. which results in a reduced mumber of ‘effective’ features. The final sct of features is then
utilized as input vector into a proper neural network 10 achieve the classification goal. The neurat newwork classifier is based on a Kohonen
Self Organized Feature Map (SOFM). Docurnent blocks are classified as text. graphics, and halfones or to secondary subelasses cocrespond-
ing to special cases of the primal classcs. The proposed method can identify text regions included in graphics or even overlapped regions, that
s, regions that cantiot be separated with horizontal and vertical cuis. The performance of the method was extensively tested on a variety of
Gocuments with very promising results. € 1998 Elsevier Science B.V. All rights reserved

Keywords: Block classification; Document segmentation; Page layout analysis: Neural network classifiers

in aftempting to interpret the graphics as text. Also, the
tmprovement of the compression ratio, if we encode texi

L. Introduction

The use of paper documents is a common way for
transfer and The i

of paper documents in a proper eiectronic form is essential
for its processing, understanding. archiving. and transmit-
ting by computers. An important procedure in digital
processing of documents s the Page Lavout Analysis
{PLA). The goal of the PLA is to discover the formatting
of the text and, from that, to derive meaning associated with
the positional and functional blocks in which the text is
located {1 - 3]. As a result, it labels the paris of & document
as text, halftones, and line drawings [4]. To achieve PLA the
document must be first separated in meaningfu!l blocks
which mclude data having common and certain homoge-
neous attributes, for example blocks containing only text
or only line drawings or haifione images. The PLA of
mixed type documents is a prerequisite to facilitate later

and mage areas of a document with different methods, is
useful for its electronic archiving and transmission.

There are many techniques proposed for document
segmentation, These techniques can be classified as cither
wp-down {or model driven} [4-8], bottom-up (or data
driven} [9 - 1), and hybrid [12-15]. In top-down methods,
2 document is first split into major regions (large
components). and major regions into smaller subregions
{more detailed components). and so on. Most of the top-
down techniques are based on the run length smoothing
(RLS) algorithm 5], also called constrained run length
(CRL) algorithm (6], and the projection profile cuts 7).
The RLS algorithm imposes a smoothing on the binary
form of the documment using two predetermined parameters,
ane for the vertical and one for the horizontal smoothing of
the blocks. For the block classification, additional
(defined in a heuristic way) are used leading,

processes such as the ition of text, i of
graphics, and compression of images. For example. when a
document is to be processed by an optical character recog-
nition (OCR) system it is necessary to separate text from
halftones and line drawings, so that time will not be wasted

* Corresponding author. Tel.: -30 541 26478 fax: ~30 541 79569: ¢-mail
‘papamark(@voreas.ce duth gr

10 the necessity fo train the system with documents having
similar foms or other common morphological characteris-
tics. It must be noted that the methed is not robust since if
the assumptions made to determine the heuristic parameters
are not satisfied. the method will fail. Another disadvantage
of this method is based on the assumption that pages consist
of only rectangular and orthogonal blocks, which can be

0262-8856/9%/$ - see fromt matwer € 1998 Elsevier Sciemce B.V. All nights acserved.
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Text identification for document image analysis using a neural network

C_ Strouthopoulos. N. Papamarkos*
Electic Circuits Anclysis Laboralory, Deparment o Elecrical und Computer Engineering, Democrus Universin of Thrace. 87108 Kantk, Greece

Reversed 21 March 199°, aceepeed 12 November 1997

Abstract

A new bottom-up method s described that clusters the content of 2 mixed pe document into ext o non-ext areas. The proposed
approach is bascd on & new sel of features corbined with a self-organized neural network classificr. The set of features carnesponds to the
contents and the relationship of 3 X 3 masks. is selected by using.a siatisneal reduction procedure. and provides textur information, Next, a
Principal Componcnts Anslyzer (PCA) s applied. which results i@ a reduced number of effective” features. The final sel of fearures is then
wilized as input vector into a proper ncural netswork 1o ahicve the classification goal. The neural metwork classifier is based on a Kobonen
Self Organized Feature Map (SOEM). Document blocks are classificd as text. graphics. and halfiones or to secondary subelasses correspond-

ions included in graphics or lapped that
is, regions that cannol be separated with borizontal and vertical cuts. The performance of the method was extensively tested on & variety of

‘documents with very promising results. £1998 Elsevier Scicrce B.Y. All Tighs reserved.

Keywords: Block classification: Document segmentation: Page Javout analysis: Neural network classifiers

1. Introduction

The use of paper documents is a common way for
information transfer and communication. The consersion
of paper documents in a proper electronic form is essential
for its processing, understanding, archiving, and transmit-
g by computers. An imporant procedure in  digital
processing, of documents is the Page Layout Anaysis
{PLA), The goal of the PLA is 1o discover the formanng
ofthe text and, from that, to derive meaning associated with
the positional and functionzl blocks in which the text is
located {1 3]. As a result, it labels the parts of a document
as text, halftones, and line drawings [4]. To achieve PLAlthe
document must be first separated in meaningful blocks
which include data having common and certain homoge-
neous attributes, for example blocks containing only text
or only line drawings or haiflone images. The PLA of
mixed type documents is a prerequisite to facilitate later
processes such as the recognition of text, vectorization of
‘graphies, and compression of images. For example, when a
document is to be processed by an optical character recog-
nition (OCR) system it is necessary 1o separate text from
halflones and iine drawings, so that time will not be wasted

* Comesponding author. Tel. - 30 541 26478: fax: ~30 541 79569: ¢-mad
‘popamark(g vorcas e duth g7

§ - see froat maner € 1996 E] BV.

in antempting to interpret the graphics as text. Also, the
tmpros ement of the compression fatio, if we encode text
and image areas of a document with different methods, is
useful for its electronic archiving and transmission.

ere are many techniques proposed for document
segmentation. These techniques can be classified as either
top-down (or model driven) [4- 8], bottom-up for data
driven) [9 - 11], and hybrid {12 -i5}. In top-down methods,
2 document is finst spiit imo major regions tlarge
components). and major regions into smaller subregions
{more detailed components), and 50 on. Most of the top-
down techniques are based on the run length smoothing
(RLS} aigorithm [5], also calied constrained run length
(CRL) algorithm (6], and the projection profile cuts {7].
The RLS algotithm imposes a smoothing on the binary
form of the document using two predetermined parameters,
one for the vertical and one for the horizontal smoothing of
the blocks. For the block classification, additional
parameters (defined in & heuristic way) are used leading,
(0 the necessity 1o train the system with.documents having
similar foms or other common morphological characteris-
tics. It must be poted that the method 15 not robust singe if

made to determine the heuri:

are not satisfied. the method will fail. Another disadvantage
of this method s based o the assumption that pages consist
of only rectangular and orthogonal blocks, which can be

3.9 wansnadninsiiniudananuazgnin
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Taudu

v s
UL

o

FINEN1T sunn A9

Tdsunsy | dnws | sun N | AN | Enms | gUnn ‘ A9 | ENuT | NN | ZEeN
1. 8IUANIBIUAL suatiy 234 12 0

Tusunsu 234 0 0 12 0 0 0 0
2. expression ANETALEN Fuery 219 3 1

Tsunsu | 218 1 1 2 0 0 0 1
3. Uffinnsadu ety 201 3 1

Tusunss | 201 0 0 3 0 0 0 1
4. expression &13177y ARy 111 4 1

Tusunsa | 111 0 R 4 0 0 0 1
5. iilu-ag)-e ey 198 2 0

Tusunss | 198 0 2 2 0 0 0 0
6. viueisl. . un! puali 214 3 0

TWaunss | 214 0 1 3 0 0 0 0
7. Cartoon PRl 118 3 0

Tusunau 118 0 0 3 0 0 0 0
8. Image Vision Computing pruni 625 3 0

Iusunsa | 625 0 0 3 0 0 0 0
9. Auuzind L mTn T | Suer 126 0 1
nan. Tsunsu | 126 0 0 0 0 0 0 1
10. ANUUZTNEINTL sruaiiy 129 0 1
sz (sia) Tusunss | 129 0 0 0 0 0 0 1
11, AUUZTNGIMEL sruatiy 93 0 1
i fissaa Tsunsw |- 93 0 0 0 0 0 0 1
12. Anfuneaeulasan piuaL 331 0 1
anysniiuginanenuza Tsunsn | 331 0 0 0 0 0 0 1
13 Afunnaesulatnm ey 177 0 1
anysndiugdnoananuie | Waunsu | 177 0 0 0 0 0 0 1
14. ArFunnaeauLlasnn Fuary 258 0 1
ALl Tusunsu | 258 0 0 0 0 0 0 1
15 Alice: Authority File Fuariy 56 4 0

Tusunau 56 0 0 4 0 0 0 0
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R399 1. HANIINAABINITIAINTHLTLNNENANT (A1)

Soufl ey PLItE gtlaw ZRERN

Tsunsw | dnws | guaow | A9 | Enms | gUnw ‘ A3e | Enwe | gunn | ZlabigN
16. Alice : General Material | #uaiiy 52 5 0
Designation Tsunsu | 51 1 0 0 4 0 0 0 0
17 Alice : GMD Al 61 12 0

Tsunsu | 56 5 0 5 7 0 0 0 0
18 Alice : N1TAANINENNY sruetfl 56 2 0
ANTInda lusunsn | 56 0 0 0 2 0 0 0 0
19 Alice : Level A1y 70 12 0
Management lilsunss | 65 5 0 5 7 0 0 0 0
20 Alice : A lidaennsls | ueriy 66 10 0
WA Taunss | 63 3 0 3 7 0 0 0 0
21 Alice : Faffusis i 48 5 0

Tsunay | 47 1 0 1 4 0 0 0 0
22 Alice : S2ALANNEN AR 56 5 0

Tusunsu ey i 0 1 4 0 0 0 0
23 Alice : fapanudqevan | Siueid 24 3 0

Tusunsu 23 1 0 1 2 0 0 0 0
24. Graph ARl 71 1 0

Tusunau 71 0 0 0 1 0 0 0 0
25. Review : HaN1TvAgaL | Sueiiy 213 4 0
Final Reality Tisunsu | 208 5 0 1 3 0 0 0 0
26. Review : BIOS Al 312 2 0
Software Tustnan 312 0 0 0 2 0 0 0 0
27. Review 15Ul ARy 254 2 0
Phone Dial Tusunau 254 0 0 0 2 0 0 0 0
28. Review : au3ugld puatiy 323 1 0
Window 3X Tsunsu | 322 1 0 0 1 0 0 0 1
29.Review : Backpack Fruatiy 255 5 0
CD-Writer Tusunsw | 254 1 0 0 5 0 0 0 0
30. NMfAENINTA Fruatiy 247 2 0
Tnaas Tusunsa | 246 1 0 1 1 0 0 0 0
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R399 1. HANIINAABINITIAINTHLTLNNENANT (A1)

Soufl ey PLItE gtlaw ZRERN

Tsunsw | dnws | guaow | A9 | Enms | gUnw ‘ A3e | Enwe | gunn | ZlabigN
31. n9l491u Value of pueiy 149 23 1
Control Tsunsw | 148 1 0 1 22 0 0 0 1
32. Win@mag 1 piueiy 169 8 0

Tusunsw | 168 1 0 1 7 0 0 0 0
33. Win@mag 2 Fuaifil 40 3 0

Tusunsy |40 0 0 0 3 0 0 0 0
34. Win@mag 3 piueiiy 196 6 0

lilsunan | 191 5 0 0 6 0 0 0 0
35. Win@mag 4 A1y 142 5 0

Taunss | 142 0 0 6 5 0 0 0 0
36. Win@mag 5 Frueifil 189 4 0

Tusunsst | 188 1 0 1 3 0 0 0 0
37. Win@mag 6 siuati 187 3 0

Tsunsw | 187 0 0 0 3 1 0 1 0
38. Win@mag 7 suatiy 105 4 0

Trlsunsu|101 4 0 7 4 0 0 0 0
39. Win@mag 8 AUy 73 3 0

Tsunsw | 71 2 0 22 3 0 0 0 0
40. Unit 5 Fiuaiiy 38 2 1

Tsunsw | 37 1 0 1 2 0 0 0 1
41. Demo Exercise 5-2 Al 40 2 2

Tusgnsw | 39 1 0 1 1 0 0 0 2
42. nslfaupeuinsa Tab | Fiuery 75 8 2

Taunsw | 74 1 0 1 7 0 0 0 22
43. Property224A814insa Fruatiy 55 7 1
Tab Tsunsw | 54 1 0 1 6 0 0 0 1
44. Power Tip Fruatiy 186 1 0

Tsunss | 185 1 0 1 0 0 0 0 0
45. Function mawinga Al 78 21 0
Listview Taunsw | 77 1 0 1 20 0 0 0 0
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R399 1. HANIINAABANITIAINTHLTLNNENANT (A1)

Foutla suatly RLINE gtlnw RPN

Tsunsw | dnws | guaow | A9 | Enms | gUnw ‘ A3e | Enwe | gunn | ZlabigN
46. N394 Listview pualiy 72 5 1

Tusunsw 71 1 0 1 4 0 0 0 1
47. A9 1 piuiy 82 0 2

Tusunsu 82 0 0 0 0 0 0 0 2
48. A9 2 fiuily 71 0 1

Tusunsa | 71 0 0 0 0 0 0 0 1
49. M19749 3 piuef 80 0 1

Tusunsu 80 0 0 0 0 0 0 0 1
50. AN374 4 srutiy 94 0 1

Tsunss | 94 0 0 0 0 0 0 0 1
798 PuaLiL 7,319 213 22

Tsunss | 7272 | 47 0 75 | 184 0 0 1 21
AnledEANLTANAR 1.29% 18.06% 2%
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teciure Guide No. 310.2

1 s important 1o be lamiliar with the
termirology and ihe basic ideas. before
under:aking sound measurements.

(Brief outline of the lecture).

Nature of Sound

“What is sound?”

Sound is defined as any pressure varia-
tion that the ear can detect. The study of
sound ¢s called ACOUSTICS.

To measure and judge the effect of a
sound can be rather difficult. The inter-
mittant sound produced by drips of water
from a leaking tap can be meore disturb-
ing than the sound of falling rain. This
despite 3 much inigher sound level in the
latter case. The nature of the sound and
the environment in which it is heard has
to be considered |
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Text identification for document image analysis using a neural network
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Abstract

A new bottom-up method is described that clusters the content of a mixed wpe document inte text or nog-tex! areas. The proposed
approach is based on 2 new set of fcatures combined with a self-organized neural network classifier. The st of features corresponds tg_the
contents and the relationship of 3 X 3 masks. is selected by using a statistical reduction procedure. and provides texture information. Next, a
Principal Components Analym (PCA) is applied. which results in a reduced number of ‘effective’ features. The final sct of features is then
utilized as input vector inlo a proper neural network to achicve the classification goal. The neural network classifier is based on a Kohonen
Self Organized Feature Map (SOFM). Document blocks are classified as text. graphics. and halfiones or 10 secondary subclasses correspond-
ing 1o specla] cases of the primal ¢lasscs. The proposed method can identi fy text regions mcludcd in graphics or even overlapped regions, that
is, regions that cannot b¢ séparated with horizontal and vertical cuts. The performance of the method was cxtensively tested on a variety of
documents with very promising resilis. € 1998 Elsevier Science B.V. All fights reserved.

Kevwords: Block classification: Document segmentation: Page layout analysis: Neural network classifiers

1. Introduction

The use of paper documents is a common way for
information transfer and communication. The conversion
of paper documents in a proper electronic form is essential
for its processing, understanding. archiving. and wansmit-
ting by computers. An important procedure in digital
processing of documents is the Page Lavout Analyvsis
(PLA). The goal of the PLA is to discover the formaning
of the text and, fromthat, to derive meaning associated with
the positional and functional blocks in which the text is
located {1 - 3]. As a result, it labels the parts of a document
as text, halfiones, and line drawings [4). To achieve PLA the
document must be first separated in meaningful blocks
which include data having common and certain homoge-
neous attributes, for example blocks containing only text
or only line drawings or halftone images. The PLA of
mixed type documents is a prerequisite to facilitate later
processes such as the recognition of text, vectorization of
graphics. and compression of images For example »\hen a
nition (OCR) system it is necessary to separate text from
halftones and line drawings, so that time will not be wasted

4 Corresponding author. Tel.: ~30 541 26478: fax: -30 541 79569; ¢-mail:
papamark(@voreas.cc.duth.gr

in attempting to interpret the graphics as text. Also, the
mmprovement of the compression ratio, if we encode text
and tmage areas of a documént with different methods, is
useful for s electronic archiving and transmission.

Thereé are many techniques proposed for document
segmentation. These techniques can be classified as either
top-down (or model driven) [4-8], bottom-up (or data
driven) [9-11]. 2nd hybrid [12-15]. In top-down methods,
2 document is first split into major regions (large
components), and major regions into smaller subregions
{more detailed components), and so on. Most of the top-
down techniques are based on the run length smoothing
(RLS) algorithm {5), also called constrained run length
(CRL) algorithm [6), and the projection profile cuts [7].
The RLS algorithm imposes a smoothing on the binary
form of the document using two predetermined parameters,
one for the vertical and one for the horizontal smoothing of
the blocks. For the block classification, additional
parameters (defined in a heuristic way) are used leading,
to lhe necessity o train the system with/ documems' havmg
tics. It must be noted that the method is not robust since il
the assumptions made to determine the heuristic parameters
are nol satisfied. the method will fail. Another disadvantage
of this method is based on the assumption that pages consist
of only rectangular and orthogonal blocks, which can be

0262-885&/98/S - see fromt matwer € 1998 Elsevicr!Saemcr B V. All nightx seserved.
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2. N151Z9"% Value of Controls

@ Check box @ Frame
@ Combo box @ Horizontal/Vertical scroll bar
@® cCommand button @ Image
@ Common dialog @® Label
@® Data ® Line
@ Data-bound combo box @ List box
@® Data-bound grid @ Option button
@® Data-bound list box @ Picture box
@ Directory list box @ Shape
@ Drive list box {@® Text box
@ File list box @ Timer

Unit 3 : n1¥aeanauy GUl uasn1ily Controls - 1 Slidu 3.7

N7 LTI Value of Controls

nnaaulnsaazil property AmuInAurIaEunale g sasaaulnsale doue
szaaulnsaorvezlFasunideiuaanly Propery insrilaawwiiawsuilu
default property 1a3vauInsa AWaildsunsumanindadei senaELe
Taoasatn
Text1 = "This text is assigned to the Text property of Text1”
Labell = File1
Property iLilu Default property 1asnaulniastygliaaii

Control Property
Check box Value
Combo box Text
Command button Value
Common dialog Action
Data Caption
Data-bound combo box. Text
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Function 27a3Aawinsa ListView

@ Additem

‘@ DeleteLargePicture

@ AddlLargePicture
@ AddSmallPicture
@ AddstatePicture

@® DeletelargePictiires
@ DeleteSmallPicture
@ DeleteSmallPictures

@ Arrange
@ Deleteltem
@ Deleteltems

® DeleteStatePicture
@ DeleteStatePictures
@ EditLable

®Getitem
@'Insertitem

@ Selectedindex
@ sort

|@| Totalltems

|@| TotalSelected

Unit 5: pavldaaulnynuasnissonuus GUK1

Shicde § - 18

Function Ad 1 uosanuwinsa ListView

Addltem
AddLargePicture
AddSmaliPicture
AddstatePicture
Arrange

Deleteltem
Deleteltoems
DeleteLargePlcture
DeteteLargePictures
DeleteSmallPicturae
DeleteSmallPlctures
DeleteStatePicture

DeletaStatePictures

L‘F;.LI ltem
WRutdnrwpuelnai
AN EWIRAN
Lv‘imgd:ﬂwuamasnﬂu:
J01FU3 Item

]y Item 9';7:14

AU ltem YInu®
sugUmwauialnn
auEUnﬁwmuﬂa’lmrgﬁauua
sugtnwswiadn
RUEUI\‘IW‘LIH‘IGIN‘JT“#\\“MG‘I
auzUnmwuaassouz

augunﬁwuam NOTUSYISMUG

© 71998 International Software Factory

Page 5- B



Unit 5: m3lanoulysaua=myssnuin GUI-1

3. nslmanaaninsa ListView

= J & ;
® 13 lunisusasmianmstaaaluzluuueie 94 nuu asit
1. 3uuun Large lcon

2. 31 wuy'Small lecon
3. suunw List

4. 31luin Report

ListView

Unit 5: nyl¥aanlniaunszniionnuyu GULL Slide 5 - 35

panlnsa ListView 'li’zhu%’uLlammnun'rs-ﬁ'a%a‘luaduunm"\o 9 4uuy Sath
1. WUV Large fcon wnwsiunisdayasny lcon auwialng

2. Wi Small lcon WNUTINIYTayRe1d lcon uasl List %o

3. WUU List waesstgrmstoyaluanmasSosdidusasan
4

/ WUY Report L&MITIUNNTTaYsWiduTILasuads 9 1a3Tuns

® 1698 Intomational Software Factory Page &- 156



ryadoya

iy

=)

TSERIALA

ord

password

Int

ch.ar[ 8-]

Ffuviveaswosing

sywar o ldaiufon

= > o ¥ 3 o
$I1519IN 3.4 G‘I'IS141’0}43‘5“:{”1‘Muuﬂqﬂﬂ7Qlﬂt")

kY

‘ »
38.3 ensdeyamIvanldszuusvad vt ldniudua “OTP_CLIENT™

&~ o 3

P={ X - - - ~ ]
iumiradeyailfinuteyaveunToaduoléusnisnninsesiegluveuvn

NISQUA (region) ‘Uﬂém

v

Foyaaraq aanaeslumiziai 3.5

- ST
HusSnssvarutuulFasaden (server) Asznoudruun

R * T =3
unvoya PRI s1gazIOUN
; Fondeanue 1¥uSmasvard unuld
host_name Char[10] =
ERIGIR
: Folamuvsunioavivel¥usnissvo
domain name char[20] 3 T -
vy l¥nTa@or
. . winoav leiveanssnve 1usSnIs
ip_address Charl15) — rpr—
sarmuulEniadiva

M13197 3.5 ersnveyamIvanlEscuuswar mnpuldniudion

3.8.4 ANMUFURUBTYDIRIT 1YY

AU FuURNU SIS doyansa Iy asenaes W msudaAIn 11

AUWU ﬁ‘u DAUBUNG (entity relation diagram) ﬂ"ﬂltlﬂhliﬁ 325 ihs=novudu




3.8 Iavsa¥ragrudeyaveassuuy

a7

w v o = = vl - ar '
szuuswaR vy lFaFadereiigdoyavesssuuduegndIyius s oy

1 » | v x —
nTuRAud g ndoyan MiugmidioyaiB 1 iWus (relational database) erursafudu1ddae

T - 25 &
ATI LOTANBD (SQL) 'Uaa‘sz'u‘uvﬂnuj1u1’;m_1_z\ (database management system) %8 “mSQL*™

grudleynilsznaudu ais1adayn (able) Mdn 3 @131 Ao

3.8.1 srmedoyanaddlFszuuniodiuunuuldniaudiva “OTP. ACCOUNT™

3 . -
WuasndeynfilFfvdeyovesdfldzuusiarucuuldniufivr Uszneudau

wadoynaisg dswmaaiumisishi 3.3

wndoya FJuuu snzdua
login_name Charl8] %ﬂmfuauzuuqﬂné
host_name ) Char{ I.g} é\‘_\lﬂf!‘!)Qﬂ‘\lﬁ'l{i\-‘{'ﬁﬁh;.l-l_(;ulg;;ixuﬁuﬂ
_;;;uu:am:_ ) Char[20) Bo TnuniveunisanvelFa Wk muunidmiados
first_namc A “(“:lmrlsﬂl i-ﬂ\lua@‘;_ v a9
wI.aM _name Char{30] énm)n uat_?ﬂ? - :
address _'C*h::rf_ﬂl_)']_‘__ h‘aqw;ﬁi{ -
city o Char{20) NI AN [P - o
:ounuy Char{20} ‘;]‘;Blﬂ;—\ 3 ) 1
| -.-:i;)__::odc Charf( 10] _;;7:\:111‘1;&3 -
E-_numbcr _E;;r(?()] wuwl;-u"lnsﬁwﬁ o - -
| &= o~ -chm[st-;i Aoguoseany yuBiBnnsotind
Date SuRnFasTodunlaiadioagaio
create_date_1 ) Date —‘iu%‘mi‘-usv‘:’mhumm'l{n—i]’:ﬁibqqnﬁ )
[ xpire_date Date Sunuaoigueady B FsWasw

131131 3.3 asdeyadlvizvuyvwad nuuuuldnSaGua




6.1  aydrnniside

. - e 2
ﬂ‘;_'ljﬂ anNdIvyglazvolroiuz

—_— . & ' - o v FA
msdveiiiiuniniaSua1nniusnaldunszuvois 1w uSaisswar o ldn Yadea

voautowrey tn3ns1lwgine Taomntiunaiionissamnldtlosfunisdnlauaznis

= T i = TR ¥
AgmidmaTavesdifuinisdeduelduinis uazvenuuuszunlmildiidsz@ninwuiniu

P D |
aaaifluaisiavi et

STV

szvulu

OTP Server
w3 nizsWarhu

wuyliniado

ssuiifoniaed

~ aem - -~
svuudfUianisdynas

=
YR ITuuuUUE Giterative)

YITQIIUTILIW fDll e (Coneurrent)

'W’g%\'ﬁ/‘lnﬁ (Connection less)

Py |

1Hemepauon oz HEdleow

(Conncction Oriented)

Lisinsidsto

W ot - - ar e
133in TINPIUAI0TY

.:--__ as e Ll o w -
Sinasidi s ey URENITWYIUNIVTY

Taslfemamusna Ivislanea

IV A CGETS
Fuoliuiniy =5 dhiuinas
vol¥uTnys
HvoIuinis € dhiudnas

UIAIHAN TV

- yrozuuivn
- FZOTVDAZ VTRV

- srusuRUANITAAAD

OTPr Client

< P o — -
sruudvansglineg

szutn)§idnas uns

Juolvuinsaware | 1dyan/lew Momeanan was WaA/low
o Ewe e =
nuu1l¥aiudon luinis g wer Tnisnsva
Lif e i Wa W el Y 0
TR VIAY \‘jquuﬂ’)ﬂﬁa urns‘quuﬁ’nlid

OTP Maintenance

W udiona (Text file)

¥z udoyaFIFUWu s (relational

database) Fo “mSQL."

A13197 6.1 LAAININUUANAIGTENITITEVVITHEH IRy UM HUvealnad




syl

STV
szunthqesmnguide | dourotszanuiudld (User nteriace) | duserlszaminuglfununsiin
yaswan IINFa0AM (text base) (graphic base)
wylefadn | Ty OTP Accoun) Waniy Voy¥f1%(OTP Account)
inspanitho I8 fvansouiinn annsol¥aniunieaniindnaw
q insoansauiu Taolinsszy
YoulA 3 31luuy
- <login><host>+<domain>
- <login>+ALL+<domain>
- <login>+ALL+ALL
CA (Certification CA Server fimiiisontysuses
Kuilliorities) (Certificate) W1 OTP Server fiag
Reenluivses usnlufusoavessesWiuds orp

Server tiag OTP Client

4 a4 w
{AIBININAUTITVY

Microsoft C/CH 7.0
Microsofl Assembler 5.0

NCSA Telnet 2.307

GNU ClVersion 2.7.23
SSLeay 0.6.6b
Java Development Kit (JDK) 1,1.6

Mini SQU Version 2.0.8

Aoaadauivosianun 14
y Vs o o e
aoaldmidalunianandy OTP Server
2 od w ¥
upAMiiBINMSAS sy
- BRI UN YR AN
- taew U sariugaingd

- aSasaruyga s

Tudogent witpennszuiinsuang
aozitedsyonums i

- yasardly

dRuiivessviar milogiu

A & w AL Sl ¥
- IR HANTH (DOU VA

- aoudioviydf1¥lndnuney

¥ v '
- MM ﬁﬂ»l'i"ﬂﬂ'lu‘i!ﬁ[lﬂmﬁﬂ

T Tnodn luia

WISHA 6] UEAIRINUANANTSH N SE U SHARIMYR NN

LA

ot

yodl

1.




N AT Ok e s (hoe

a

wNAHANEg weAsUszialy Mndun 27 Hwan w2515 Adwdndunys uymauns

o |aI/ a £ as a =] o =K dl = o =
AaeN Wiau Lazunglsedna W’iﬁﬁ‘ﬂﬁ‘zmiﬂ @Uﬂ’]ﬁ‘ﬁﬂHW?Z@Uﬂﬁ‘zﬂﬁJﬁﬂE’MINLﬁ‘ﬁluﬂiéﬂ’]@@uﬂuﬁ‘

[ = o

o o = o ~ - ~ e o o -
seaulasNAnEInauAuLaTRaulaen s BauATual Sadndunys auszAulInye1ATann
UUNMNENFEFINALIN ALTANENANERS 41U19NENIIAANNIARS Anentnusarilifugaunile
199N19ANENTEALLTUN TN @rananegnAaniaaniawes nAdTaAINTINARNEALREY AU

AINTINANANT AN1AINTLNNIINENAY



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	บทที่ 1 บทนำ
	1.1 ความเป็นมาและความสำคัญของปัญหา
	1.2 วัตถุประสงค์ของงานวิจัย
	1.3 ขอบเขตของวิทยานิพนธ์
	1.4 ขั้นตอนการดำเนินการวิจัย
	1.5 แนวคิดการดำเนินการวิจัย
	1.6 ประโยชน์ที่คาดว่าจะได้รับจากงานวิจัย

	บทที่ 2 ทฤษฎีและงานวิจัยที่เกี่ยวข้อง
	2.1 การพิจารณาจุดภาพที่อยู่ติดกันในการประมวลผลภาพ
	2.2 การวิเคราะห์เอกสาร
	2.3 วิธีการตัดแบ่งหน้าเอกสาร (Page Segmentation)
	2.4 การจำแนกประเภท (Classification)

	บทที่ 3 วิธีการดำเนินงานวิจัย
	3.1 ส่วนวิเคราะห์เอกสาร
	3.2 การจำแนกประเภทของบล็อก

	บทที่ 4 การทดลองและผลการทดลอง
	4.1 องค์ประกอบ และอุปกรณ์ในการทดลอง
	4.2 การเลือกเอกสารในการทดลอง
	4.3 ขั้นตอนการทดลอง

	บทที่ 5 สรุปผลการวิจัยและข้อเสนอแนะ
	5.1 สรุปผลการวิจัย
	5.2 ปัญหาและอุปสรรค
	5.3 ข้อเสนอแนะ

	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน



