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# # 4170202121 : MAJOR COMPUTER SCIENCE

KEY WORD: ONLINE HANDWRITTEN RECOGNITON/BACKPROPAGATION NEURAL NETWORK
KANTA KITIYANUN : A DEVELOPMENT OF SOFTWARE TOOL FOR AN ONLINE
HANDWRITTEN RECOGNITION SYSTEM BY USING THE BACKPROPAGATION NEURAL
NETWORK. THESIS ADVISOR : ASST. PROF. WIWAT VATANAWOOD, 123 pp.
ISBN 974-03-0484-2.

This research aims to design and develop a software tool for on-line handwritten
recognition using backpropagation neural network. This software tool facilitates users in order to
develop a handwritten recognition system. The tool permits users to input handwritten characters
and necessary parameters, automatically process all data, forward all processed data to the
neural network software for recognition and report results to users. Particularly, programming
burden is reduced. This software tool provides several features including: collecting multi-writers’
handwritten data into a database, creating and modifying Python scripts to perform handwritten
data processing. In addition, this tool provides the interfaces to backpropagation neural network
software so that users can configure parameters easily and comfortably. The final part of the tool
will display the recognition results in-percentage form. With our design, the process of encoding
handwritten data — an important component for increasing recognition rates, can be added and

modified without an effect to other components.

The data processing functions and all of the procedures in software tool are tested. The

results show that this software performs correctly as designed and can be used practically.
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FU7 5.1 UAANHANIINARBUAIONHIAEIRBILIUITLINIINIUE THEA [adaae InsaLAATLS

def normalize(p,height):

“normalize( p: List of Point , height: numberic) return: normalized
pointlist”

result=[]
x1,yl=findMinX(p),findMinY (p)
x2,y2=findMaxX(p),findMaxY(p)
if yl==y2:
r=1
else:
r =height / (y2-y1)
for ain p:
b = Point()
b.x = (a.x-x1)*r
b.y =(a.y-yl)*r
b.time = a.time
b.f =af
result.append(b)
return result
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AaBue: safdNEIsaai eI lun9Adayaain S2.
FAIULBLVRITAYA: TAFIENHI+UNIIAFIEN T

(g o A
unastaya: §LiATesie

qalangastaya: 2.naeunsvuaunisdisvaiidns
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A.5 wqmqniummdquﬁ@mmﬁ’ﬂga (Data element)

= . a0 a | | Y
?WEI@%L’QHﬂﬁ]’ﬂiﬂuﬁ’ﬂﬂ’]'ﬂﬁll’?il@')uﬂ’ﬂilﬂj’mﬂl@y]@

UNLLRD: 1 Ta: YARIANLS

Aasune: Wusiadmiugasdnwsudaztn uiavgalsznevlfoasdnweuans o danldlunis
NARDN

suuuy: 4 digits

RNEULAY: 2 B2 NUEILAUAID NS

Aasune: Wuimaniuanudnsdnesusazsainnaaaeslsluusazgadadnes

guuuy: 3 digits

UNIELAY: 3 TR: AAAL X,y

ABBLNE: ABANTBIARNAL X,y N IHAINNITAINEWAR SN

guuuy: x = 4 digits, y = 4 digits

WNNELR: 4 Ta: Ussinnresqn

AasuNe: Uszinnaesqautivesndu 3 tsznn An1 anTuniga191nn0 0 9eUnG uaz 2 anlunis
andannn

suuuy: 1 digits

WNNELR: 5 Fa: AT TuNI9ALAALAaTan

'
' a

masune: WuAiGuTnaIssaginnaudugainiaeiiuiuny

guuu: 4 digits
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WHELAT: 6 Ta: TofiTeu

(3 a dl % k73
ANBEUNE: ﬁ@LL@ZHWN’&Q@%@QQﬂ@M‘H@Nﬂ@

40
guuuy: {x}

N8N 7 qda; MUNINITUITHIANA

ANRBLNY: WIUALAIRNMEUNTU I35 NIANALAR L A UTIRZINNALNA L 1

guuuy: 4 digits

UN8LAU: 8 Fa: 1ayanIzLaUNIILIENaNa

al

ANt UNg: HIUMHAIRAUAINIZLAUNIILs L HIANAR0 A NS

stluuy: IWadayasranssiuantanisilszuaans

nueLNU: 9 Ta: %m@ﬂixm@m@

[ a dl dl v a aa ://
ANABLNE: 309 M TaNIeNTUsTNIANATIL

40
suuuy: {x}

UNELA: 10 I@: ANDILNENITUTENIAEA

ARELNE: LA LNMHATIAATRINITIZHIANA

100
guuuy: {x }
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UNILLAT: 11 Fa: et ddaya sy

1 1 v 1
Arasung: uAard iU AT e N AR UM LLAR A UTIR LN NTLAAY 1

al

guuuy: 4 digits

%

UNILLAY: 12 da: dalWadanamLLL

al

v

o _a 3| dl %
Arasune: WuTaes N AdaNamLLLl

al

20
guuuy: {x }

nNELAT: 13 1a: doyalnddeyasuuuy

arasune: ulnddeyadodnusneglugluuunlilsunsn SNNS aunsnaudnlaldlnelansue

a U

\{Jugandures feyagunmresiteutszamiuiawinmidanang

stluuy: IWadayasaanus

' v
WAL 14 Fa: Talnadagyauiuin

o a 3| dl sy 90/ o
masune: WuievesWddeyauniin

20
guuuy: {x}

UNILLAT: 15 %a: daynlWddoyatnmin

'
o a

Aasune: Wulnddayadednusieslugduuunlsunss SNNS ansnsagudnlals

U

siluvy: TWsdayasaanss
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RNIELAY: 16 T2 Wardu lnN1ININUAAN TN

o a @ v v o A A& a o o ° ey A g9
ANRAEUNE: Lﬂut’umﬂ@mmmwmnmmummmﬁqnmuﬂﬁummmummLimum@mlunuiﬂﬂm?u

SNNS

20
suuuy: {x}

UNELAY: 17 Fa: ATNIIIHABSAUSUNIAFUNMUA AN FL

Aasune: udeyasamanldiiuanis e fdviufaiduionun A Gusiunedaliiullsun sy
SNNS

suluuy: 4 digits

NUELAT: 18 W Waridu g lunnaEe s

Aagne: udeyasidnesnuenisaiasesieidunldlunsGaufinedsliiullsunsy SNNS

20
guuuy: {x}

UNLLAY: 19 Fa: Annaieesduiuieidulunisizaud

masune: Wudeyadaaanldidud i lmefdwsiuiaidunissouiinedeiiuldsunsu SNNS

guuuy: 4 digits

UNLLAL: 20 Ta: FAFUN1INIEEU

masune: Wudayadidnesiuenivainsesiaridunldlunsnsesuinedeliiulysunsu SNNS

20
guuuu: {x}
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UNIZLAT: 21 Ta: ANUIUIALFIAA UNTAeY

AaBLNE: AalaranuIusaugaganldlunisuenidsunsu SNNS ievganIsaaw

guuuy: 5 digits

UN8LNU: 22 Ta: AANNRANA AN AT aN U TR

o a 3| U a dl o QJdI % dl
ATREUNE: Lﬂuﬁqﬁ'ﬂ’mBJﬂ‘WTZ\ﬁﬂ%@ﬂﬂqiﬂﬂ‘ﬂiﬂ‘iﬂiﬂ‘ﬂ@d\ﬂﬂﬁ‘xuuLWﬂiﬁiuﬂqﬁﬂﬁﬁﬂ’]?@@u

guuu: 1 digits+.+ 5 digits

UNIELAY: 23 3a: lassaiaesddayaiimwin

Aratune: WumsazidanuealATE51918997eN1L s TR NIRRT

guluny: {x 3"

o o

WL 24 Wa: fadnuanian i

Aasune: unaAns1eFasnEaNNina 190 5a 1

suuuu: x

NNELRA: 25 aa: Funaluum

AR B U WIUNANNNN T2 HIARAN T 19T LB A8 N ARa g

guuuy: 4 digits




MARUIN A

ANRELNANITINNULRILEARINAS

daf | a o I Y o =l dl !
naaeuan A dazifunisasuienisiisuresudasiugalaaldsianen Taudaclugaas
duiusiulassaisaonduiusaeeiugaluuni 4 lnalugid 4.8 uanslassaireanuduiusoes
Tupa azgnuiaadugy a1 aliazaanlunisFandewsasluga delsznavlilsan 27 Tuga Hane

azidsmsasalln

Module : 1 Name : MainController

Purpose : uanRaLdanmsldaliigldiasasiiaGanld

Modifies : -

Is-Called-By : -

Calls : HandwrittenDataController, ProjectController, RecognizeController, ProgramSettingController

Procedure :

Name : MainController
Parameter : -

Return : -

Display F1: Form Main Menu
On button Manage_Character_ Set click
Call HandwrittenDataController
On button Manage_Project click
Call ProjectController
On button Recognize click
Call .RecognizeController
On button Program_Setting click

Call ProgramSettingController




101

1-Main
Controller
2-Handwritten 3-Project 4-Recognize 5-Program
Data Controller Controller Controller Setting
Controller
6-Manage 7-Manage 8-Manage 10-Set 11-Set
tbCBCharacter tbCBCode tbCBGroup Program Database
Set Directory
12-Modify 13-Manage
ASCIl in tbCBData
tbCBCode
9-Manage

Project Detail

tbTrain

18-Manage

19-Test

NeuralNet

14-Manage 16-Manage 17-Manage
CharacterSet tbScript tbNeuralNet

in Proj.

20-Set 15-Manage 24-Create and 25-Create
CharacterSet tbProjectData Update Script Pattern

in Proj.

26-Load Input 27-Process
Data Script

21-Get 22-Load Data 23-Set Type to

Handwritten From CB

Group.of Data

Data in Project

717 A.1 usnalasiasanuduiusIelugs
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Module : 2 Name : HandwrittenDataController

Purpose : 14 lumsannisdayalugiudayaaiadiailisudiunany
Modifies : -

Is-Called-By : MainController

Calls : ManagetbCBCharacterSet, ManagetbCBCode, ManagetbCBGroup

Procedure :

Name : HandwrittenDataController
Parameter : -

Return : -

Display F2: Form Manage CharacterSet
Switch Case user selected

Case selected TabManageCharacterSet Call ManagetbCBCharacterSet

Case selected TabManageASClICode Call ManagetbCBCode
Case selected TabManageCBGroup Call ManagetbCBGroup
EndSwitch
Module : 3 Name : ProjectController

Purpose : lfluannisnusiaaziagnlumsie tbProject
Modifies : tbProject

Is-Called-By : MainController

Calls : ManageProjectDetail

Procedure :

Name : ProjectController
Parameter : -

Return:-

Display F3: Form Manage Project
Get Mode from user
If Mode = ‘New’ or ‘Edit’ then
If Mode = 'New’
Select Max(tbProject.ProjectID) From tbProject
Set ProjectlD = Max(tbProject.ProjectID)+1
Else
Get ProjectlD from user
Endlf

Call ManageProjectDetail(Mode,ProjectID)

Else
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Get ProjectlD from user
Display message “ARINTTAL ProjectID ﬁﬂ?ﬂu?‘ﬂ‘lﬂi"
If user confirm
Delete from tbProject Where tbProject.ProjectlD = ProjectIlD
EndIf
EndIf

Module : 4 Name : RecognizeController
Purpose : ldlumsgansanssuuvaaulai

Modifies : -

Is-Called-By : MainController

Calls : -

Procedure :

Name : RecognizeController
Parameter : -

Return : -

Display F4: Form Recognize
Get ProjectID from user
Get NeurallD from user
Select tbNeuralNet.NeuralName, tbNeuralNet.ScriptID, tbScript.Script
From tbNeuralNet,tbScript
Where tbNeuralNet.ScriptlD = tbScript.ScriptlD and tbNeuralNet.ProjectlD = ProjectiD
and tbNeuralNet.NeurallD = NeurallD
Script = tbScript.Script

Read NeuralNet from NeuralDir and tbNeuralNet.NeuralName # NeuralDir is system variable

On write character
Calculate InputNode from Script.and character

Calculate OutputPattern from NeuralNet and InputNode

Module : -5 Name : ProgramSettingController

Purpose : muqumslﬁanLﬁaﬁfazﬁmumﬁiqwqmﬁm@% LLazﬁqui@gamﬂum?mﬁa
Modifies : -

Is-Called-By : MainController

Calls : -

Procedure :
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Name : ProgramSettingController
Parameter : -

Return : -

Display F5: Form Program Setting

Switch Case user selected

Case selected TabProgramDirectory Call SetProgramDirectory
Case selected TabDatabaseSetting Call SetDatabase
EndSwitch
Module : 6 Name : ManagetbCBCharacterSet

Purpose : LA@¥INNsaANMSALsSI8aZ B8 AluANS1 tbCBCharacterSet
Modifies : tbCBCharacterSet

Is-Called-By : HandwrittenDataController

Calls : -

Procedure :

Name : ManagetbCBCharacterSet
Parameter : -

Return : -

Display F2: Form Manage CharacterSet tab ManagetbCBCharacterSet
Get Mode from user
If Mode = 'New’ or ‘Edit’
Get CharacterSet from user
Get Meaning from user
If Mode = 'New’ and On button Save click
Insert into tbCBCharacterSet(CharacterSet,Meaning) Values(CharacterSet, Meaning)
Else If Mode = ‘Edit’ and On button Save click

Update tbCBCharacterSet Set Meaning = Meaning Where CharacterSet = CharacterSet
EndIf
Else
Get CharacterSet from user
Display message “AR4N19AU CharacterSet ﬁ@?ﬁﬂ?ﬂh\i“
If user confirm
Delete from tbCBCharacterSet Where tbCBCharacterSet.CBCharacterSet = CharacterSet
Endlf
EndIf
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Module : 7 Name : ManagetbCBCode
Purpose : iivayn1saAnIsiusIaaziaanluais19 tbCBCode
Modifies : tbCBCode

Is-Called-By : HandwrittenDataController

Calls : ModifyASCllintbCBCode

Procedure :

Name : ManagetbCBCode
Parameter : -

Return : -

Display F2: Form Manage CharacterSet tab ManagetbCBCode
Get CharacterSet from user
Get Mode from user
If Mode = 'New’
Get StartASCII from user
Get CharactersAmount from user

Set i=0

Do While i < CharactersAmount
Insert into tboCBCode(CharacterSet,Code,ASCII) Values(CharacterSet,i,StartASCII)
Increase i and StartASCII by 1
EndDo
Else If Mode = ‘Edit’
Call ModifyASCllintboCBCode(CharacterSet)
Endlf

Module : 8 Name : ManagetbCBGroup

Purpose : WiaBINIsAANISALS 1Az aaAlUA1519 thCBGroup wazi3anld Module 13 Lﬁ@i’]@uﬁaga
salil

Modifies : tbCBGroup

Is-Called-By : HandwrittenDataController

Calls : ManagetbCBData

Procedure :

Name : ManagetbCBGroup
Parameter : -

Return : -

Display F2: Form Manage CharacterSet tab ManagetbCBGroup

Get CharacterSet and_Mode from user
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If Mode = 'New’
Get Writer from user
If On button Save click
Insert into tbCBGroup(CharacterSet,GrouplD,Writer)
Values(CharacterSet,Max(GroupID)+1,Writer)
Call ManagetbCBData(CharacterSet,Max(GrouplD)+1)
EndIf
Else If Mode = ‘Edit’

Get GrouplID and Writer from user

If On button Save click
Update tbCBGroup Set Writer = Meaning Where GrouplD = GrouplD
Call ManagetbCBData(CharacterSet,GroupID)

Endif

Else
Get GrouplID from user
Display message “ARIN1TAL GrouplD ﬁ'ﬁx‘lﬂ?ﬂﬂ"
If user confirm
Delete from tbCBGroup Where tbhCBGroup.CBCharacterSet = CharacterSet and
tbCBGroup.GrouplD = GrouplD
EndIf
Endlf

Module : 9 Name : ManageProjectDetail

2 v a a oA

Purpose : lilunanssaaszidaananualunsdaznisnaans inaliglfiadasdadaniiadnnisiu

sEAZLREA waazilszinw

Modifies : -

Is-Called-By : Project Controller

Calls : ManageCharacterSetinProj, ManagetbProjectData, ManagetbScript, ManagetbNeuralNet,
ManagetbTrain, TestNeuralNet

Procedure :

Name : ManageProjectDetail
Parameter : Mode, ProjectID

Return : -

Display F8: Form Project Info.
Switch Case user selected

Case selected TabSetCharacterSetinProj Call ManageCharacterSetinProj(ProjectlD,Mode)
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Case selected TabManageProjData
Case selected TabManageScript
Case selected TabManageNeuralNet
Case selected TabManageTrain
Case selected TabTestNeuralNet

EndSwitch

Call ManagetbProjectData(ProjectID)
Call ManagetbScript(ProjectID)

Call ManagetbNeuralNet(ProjectID)
Call ManagetbTrain(ProjectID)

Call TestNeuralNet(ProjectID)

Module : 10 Name : SetProgramDirectory

Purpose : fuuaA1Rauds g luszuy

Modifies : WorkingDir, NeuralDir, SNNSDir, Libraryfile, ScriptDir

Is-Called-By : ProgramSettingController
Calls : -

Procedure :

Name : SetProgramDirectory
Parameter :

Return : -

Set WorkingDir = Directory of program
Get NeuralDir from user

Get SNNSDir from user

Get Libraryfile from user

Get ScriptDir from user

Save All fields to thissystem.ini

Module : 11 Name : SetDatabase
Purpose : 1 lumaidangiudayanldluszuy
Modifies :

Is-Called-By : ProgramSettingController

Calls : -

Procedure :

Name :SetDatabase
Parameter : -

Return : -

Get DatabaseName in list from user
On button Restore click

Load DatabaseName from thissystem.ini
On button Ok click
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Save DatabaseName to thissystem.ini
Close this Form
On button Cancel click

Close this Form

Module : 12 Name : ModifyASCllintbCBCode

Purpose : lflunsudlasvauasinilugiudayagounaruasanitlaimuaudslu Module 7
Modifies : tbCBCode

Is-Called-By : ManagetbCBCode

Calls : -

Procedure :

Name : ModifyASCllintbCBCode
Parameter : CharacterSet

Return : -

Do while user updates field ASCII
Get code and NewASCII from user

Update tbCBCode Set ASCIlI = NewASCII

Where CBCharacterSet=CharacterSet and code= code

EndDo

Module : 13 Name : ManagetbCBData

Purpose : Sudayameiiaidiauaingldiaasiiaiiadniiuasgiudaya
Modifies : tbCBData

Is-Called-By : ManagetbCBGroup

Calls : -

Procedure :

Name : ManagetbCBData

Parameter : CharacterSet,GrouplD

Return : -

Display F7: Form Input Character
Get Record from Select Code,ASCII from tbCode Where CharacterSet = CharacterSet
Get Mode and Code form user
If Mode = ‘New’ or ‘Edit’
Do While Record not Empty
Find Reocrd.Code = Code
EndDo
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Display Record. ASCII in DBText # iNauangilautayainazaasilausianusin

Get Data from user
If Mode = ‘New’
Insert into tbCBData(CharacterSet,GrouplD,Code,Data)
Values(CharacterSet,GrouplD,Code,Data)
Else # Mode = ‘Edit’
Update tbCBData Set Data = Data

Where CharacterSet = CharacterSet and GroupID = GrouplD and Code = Code
EndIf
Else # Mode = ‘Delete’
Delete from tbCBData Where CharacterSet = CharacterSet and GrouplD = GrouplD
and Code = Code
EndIf

Module : 14 Name : SetCharacterSetinProj

Purpose : lglun1saumlanesnlinainisldlunisnaaasaan waztsan Module 20 LRI UURAR

Anusldlunisnaaas
Modifies : tbProjectOutput
Is-Called-By : ManageProjectDetall

Calls : SetCharacterSetinProj

Procedure :

Name : SetCharacterSetinProj
Parameter : ProjectID, Mode

Return : -

Display F8: Form Project Info. tab SetCharacterSetinProj

Get Researcher and Description from user

Get Record in DBGrid from user # ngu# user ARINISAL

On button LoadCharacteSet click

Call SetCharacterSetinProj(Mode,ProjectID,Researcher,Description)
On button Delete click

Delete from tbProjectOutput Where Output = Record.Output

Set i = Record.Output

Set RecordMax = Select Max(Output) From tbProjectOutput Where ProjectID = ProjectID
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Do while | < RecordMax — 1 # Output begin at 0
Update tbProjectOutput Set Output =i Where ProjectID = ProjectID and Output =i + 1
Increase i by 1
EndDo
On button DeleteAll click

Delete from tbProjectOutput Where ProjectID = ProjectlD
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Module : 15 Name : ManagetbProjectData

Purpose : ldlun1sdnnisnuseazidenrasmaiudayaaefiadisuneluwsaznsmaaas Ingay
lEanld9ru Module 21 1NaiIn1s5utays Module 71 22 iNaftayaniaguadlugiutayadou
NA19 WAz Module 23 WNavinnIsiTMunTlnrainguiayanldlunisdseatana

Modifies : tbProjectData
Is-Called-By : ManageProjectDetail
Calls : GetHandwrittenDatainProject, LoadDataFromCB, SetTypetoGroupofData

Procedure :

Name : ManagetbProjectData
Parameter : ProjectID

Return : -

Display F8: Form Project Info. tab ManagetbProjectData
Get Mode from user # when user click button New, Update or Delete
If Mode = ‘New’ or ‘Edit’ then
If Mode = 'New’
Select Max(GroupID) From tbProjectGroup
Set GrouplD = Max(GroupID)+1
Else
Get GrouplID from user
EndIf
Call GetHandwrittenDatainProject (Mode,ProjectID,GrouplID)

Else
Get GrouplID in DBGrid from user
Display message “A@a4n19ay GrouplD Ha3ewidals’
If user confirm
Delete from tbProjectGroup Where ProjectID = ProjectlD and GrouplD = GrouplID
EndIf
EndIf
On button LoadCharacterSet click
Call LoadDataFromCB
On button TypeProcess Click
Call SetTypetoGroupofData

Module : 16 Name : ManagetbScript

o a a a o v & a a s A -
Purpose : aaN1s9gazdanfitiganunisaniudayalnsaudnsilatnaidan Module 24 laliuusa
suilgelnsauanss
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Modifies : tbScript
Is-Called-By : ManageProjectDetail
Calls : CreateandUpdateScript

Procedure :

Name : ManagetbScript
Parameter : ProjectID

Return : -

Display F8: Form Project Info. tab ManageScript

Get Mode from User

Get ScriptID in DBGrid from user

If Mode = ‘New’ or ‘Edit’ or ‘AddfromFile’ # AddfromFile is On button AddfromFile click

If Mode = ‘New’ or ‘AddfromFile’

Get ScriptID from Select Max(ScriptID) From tbScript Where ProjectlD = ProjectlD
EndIf

Call CreateandUpdateScript(Mode,ProjectID,ScriptiD)

Else If Mode = ‘Delete’

Delete from tbScript Where Project!D = ProjectlD and ScriptID = ScriptlD
EndIf
On button Rename click

Display RenameDialog and Get NewScriptName from user

Update tbScript Set ScriptName = NewScriptName

Where ProjectID = ProjectiD and ScriptID = ScriptID




113

Module : 17 Name : ManagetbNeuralNet

Purpose : AAN1951EALIALARINITNARDY LUAIUTBII 8 ULsEAIN T9azviNTs 1iNa USuilgs au
ﬁ'ﬂgaclu tbNeuralNet

Modifies : tbNeuralNet
Is-Called-By : ManageProjectDetail
Calls : CreatePattern

Procedure :

Name : ManagetbNeuralNet
Parameter : ProjectID

Return :-

Display F8: Form Project Info. tab ManageNeuralNet
Get Mode from user
If Mode = ‘New’
Get All fields in Form Project Info (F8) tab ManageNeuralNet
Insert into tbNeuralNet(All fields)
Else If Mode = ‘Edit’
Get NeurallD and other fields from user
Update tbNeuralNet Set fields that user update
Where ProjectlD = ProjectID and NeurallD = NeurallD
Else # Mode = Delete
Delete tbNeuralNet Where ProjectlD = ProjectlD and NeurallD = NeurallD
Endlf
On button CreatePattern click

Select thScript:Script From tbScript,tbNeuralNet Where tbScript.ProjectID = tbNeuralNet.ProjectID
and tbScript.ScriptID = tbNeuralNet.ScriptlD

CreatePattern(ProjectID, tbScript.Script)
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Module : 18 Name : ManagetbTrain

Purpose : 4AN19912azIag AN sNARasludIuTaINsFauTEIulsTaImn Feazvinnig Wiin U5y
1 ) 3 ! u
Yayalu tbTrain

Modifies : tbTrain

Is-Called-By : ManageProjectDetail

Calls : -

Procedure :

Name : ManagetbTrain
Parameter : ProjectID

Return : -

Display F8: Form Project Info. tab ManageTrain

Get Mode and NeurallD from user

If NeurallD is Empty
Display MessageDialog “siglaifisnaazidanaas NeuralNet laigunsagsranisaauls’
Else

If Mode = ‘New’

Get All fields in Form Project Info (F8) tab ManageTrain
Insert into tbTrain(All fields)
Else If Mode = ‘Edit’
Get NeurallD and other fields from user
Update tbTrain Set fields that user update
Where ProjectlD = ProjectiD and NeurallD = NeurallD
Else # Mode = Delete
Delete from tbTrain Where ProjectID = ProjectID and NeurallD = NeurallD
EndIf
On button StartTrain click
Switch to SNNS and Send Information of training
EndIf
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Module : 19 Name : TestNeuralNet

Purpose : 1/|M'au'lwﬁﬁfmﬁ’nﬁ'lﬁ'ﬁ'u%gaﬁ’lm”lumswmmm (Test pattern file)
Modifies : -

Is-Called-By : ManageProjectDetail

Calls : -

Procedure :

Name : TestNeuralNet
Parameter : ProjectliD

Return : -

Display F8: Form Project Info. tab TestNeuralNet
Get NeurallD from user
Display All fields from Select WeithtFile, TestFile,ResultFile Form tbTest
Where ProjectlD = ProjectID and NeurallD = NeurallD
On button Recall click
Switch to SNNS and Send Info. of testing
On button Detail Click
Read Info. from NeuralDir + ResultFile # NeuralDir is system variable get value from Module 10
Allocate variable for keeping result = Select tbProject. Amountpattern From tbProject
Where ProjectlD = ProjectID
Do While ResultFile not Eof
Get ActualOutput and TargetOutput
Translate TargetOutput to Output
Compare ActualOutput-and TargetOutput
If ActualOutput = TargetOutput
rightResult[Output] = rightResult[Output]+1
Else If On bit of ActualOutput more than one

unknowResult{Output] = unknowResult{Output]+1

Else
wrongResult[Output] = wrongResult[Output]+1
EndIf
EndDo

Display F17: Form Result Detail

Module : 20 Name : SetCharacterSetinProj
Purpose : iNUuARIaNHsNAL T lULARENITNAARS

Modifies : tbProject, tbProjectOutput




Is-Called-By :
Calls :

Procedure :
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Name : SetCharacterSetinProj

Parameter : Mode, ProjectlD, Researcher, Description

Return

Display F9: Form Set Character of Project
Get CharacterSet from user
Display DBGrid from Select Code, ASCIlI From tbCBCode Where CharacterSet = CharacterSet
Get Records in DBGrid from user
Seti=0
Do while Records is not Empty
Insert into tbProjectOutput(Project|D,Output,CharacterSet,Code)

Values(ProjectlD,i,CharacterSet,Records.Code)

Increase | by 1
EndDo
Set Amount_Pattern = Select Max(Output) From tbProjectOutput Where ProjectlD = ProjectlD
If Mode = ‘New’

Insert into tbProject(ProjectlD,CharacterSet,Description Researcher,Amount_Pattern)

Values(ProjectlD,CharacterSet,Description,Researcher,Amount_Pattern)

Else # Mode = ‘Edit’
Update tbProject

Set CharacterSet = CharacterSet, Description = Description, Researcher = Researcher,

Amount_Pattern = Amount_Pattern Where Project|D = ProjectID

EndIf

Module : 21 Name : GetHandwrittenDatainProject
Purpose : M lunssudayaaeadaunldianizlunssznisnasas
Modifies : tbProjectGroup, tbProjectData

Is-Called-By : ManagetbProjectData

Calls :

Procedure :
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Name : GetHandwrittenDatainProject

Parameter : Mode, ProjectID, GroupID

Return :

Display F10: Form Input Character of Project
Get Writer from user
If Mode = ‘New’
Insert into tbProjectGroup(ProjectID,GrouplD,Writer,Type) Values(ProjectID,GrouplD,Writer,'N’)

Else
Update tbProjectGroup Set Writer = Writer
Where ProjectID = ProjectlD, GrouplD = GrouplD
EndIf

Get Records from Select tbProjectOutput.Output,tbCode.Code,tbCode.ASCII
From tbCode,tbProjectOutput
Where tbProjectOutput.CharacterSet = tbCode.CharacterSet
and tbProjectOutput.ProjectlD = ProjectID

Get InputMode and Code form user

If InputMode = ‘New’ or ‘Edit’
Do While Records not Empty
Find Reocrds.Code = Code
EndDo
Display Record. ASCII in DBText # Lﬁ'au'ané"f]'au%gadw%ﬁmﬂauﬁqé’nm‘lm

Get Data from user
If InputMode = ‘New’
Insert into tbProjectData(ProjectlD,GrouplD,Output,Data)
Values(ProjectID,GrouplID,Records.Output,Data)
Else # Mode = ‘Edit’

Update tbProjectData Set Data = Data
Where ProjectID = ProjectlD and GrouplD = GrouplD and Output = Records.Output
EndIf
Else # InputMode = ‘Delete’
Delete from tbProjectData Where ProjectID = ProjectlD and GroupID = GrouplD
and Output = Records.Output
EndIf

Module : 22 Name : LoadDataFromCB
Purpose : 14 lumshstayaniilugrudayaaiadailisudiunang
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Modifies : tbProjectData
Is-Called-By : ManagetbProjectData
Calls : -

Procedure :

Name : LoadDataFromCB
Parameter : ProjectIiD

Return : -

Display F11: Form Import Character
Get Records from Select tbCBGroup.CharacterSet, tbCBGroup.GrouplD, tbCBGroup.Writer
From tbCBGroup,tbProject
Where tbCBGroup.CharacterSet = tbProject.CharacterSet
Display Records in DBGrid
Get UserSelectRecords from user # daaani ldiazasidanainisitumaaasiagidanain DBGrid

Do while USRecords not Empty # USRecords = UserSelectedRecords
Get DataRecord from Select tbProjectOutput.Output,tbCBData.Data
From tbCBData,tbProjectOutput
Where CharacterSet = USRecords.CharacterSet and GroupID =
USRecords.GrouplID and tbhCBData.Code =
tbProjectOutput.Code
Do while DataRecord not Empty
Insert into tbProjectData(ProjectlD,GrouplD,Output,Data)
Values(ProjectID,Max(GrouplD)+1,DataRecord. Output,DataRecords.Data)
EndDo
EndDo

Module : 23 Name : SetTypetoGroupofData

Purpose : Auuansldnutadayalunisnaaasilaldlunisaauiianuilseam vialdlunis
NAFaL

Modifies : tbProjectGroup

Is-Called-By : ManagetbProjectData

Calls : -

Procedure :

Name : SetTypetoGroupofData
Parameter : ProjectID

Return : -

Display F8: Form Project Info. tab ManagetbProjectData
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Get Type from user
Get GroupRecords in DBGrid from user
Do while GroupRecords not Empty
Update tbProjectGroup Set Type = Type
Where ProjectID = ProjectID and GrouplD = GroupRecords.GrouplID
EndDo

Module : 24 Name : CreateandUpdateScript

Purpose : taa$e wazlsuilqesaazidanuasansiadslaaingldiniasiia
Modifies : tbScript

Is-Called-By : ManagetbScript

Calls : -

Procedure :

Name : CreateandUpdateScript
Parameter : Mode, ProjectID, ScriptlD

Return : -

Display F12: Manage Python Script

Load file library.py from Libraryfile # Libraryfile is system variable
Display library.py in tab library.py

Get ScriptName,Description,Script from user

Switch Case user selected

Case selected tab InputData Get ExampleData Call LoadlnputData(ProjectID)

Case selected button Run Set InputNode by Call ProcessScript(Script, ExampleData)
EndSwitch

If button Save click
If Mode = ‘New’
Insert into tbScript(ProjectID,ScriptID,ScriptName,Description,Script,InputNode)
Values(ProjectlD,ScriptID,ScriptName,Description, Script, InputNode)
Else If Mode = ‘AddfromFile’

Get Directory and filename from user
Load Script from File
Insert into tbScript(ProjectID,ScriptID,ScriptName,Description,Script,InputNode)
Values(ProjectID,ScriptlD,ScriptName,Description,Script,InputNode)
Else # Edit Mode

Updat tbScript Set Script = Script , InputNode = InputNode
Where ProjectID = ProjectID and ScriptID = ScriptID
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EndIf
Else if button Cancel click
Close this Form

EndIf

Module : 25 Name : CreatePattern

Purpose : #59lWadayasuuLLd MsUdan waznasgaudnanulszam
Modifies : -

Is-Called-By : ManagetbNeuralNet

Calls : -

Procedure :

Name : CreatePattern
Parameter : ProjectID, Script

Return : -

Display F13: Form Create Pattern File

Get FileName and FileType from user

Get Data from Select tbProjectData.Output,tbProjectData.Data From tbProjectGroup,tbProjectData

Where tbProjectGroup.ProjectID = ProjectlD and tbProjectData.ProjectID =
ProjectIiD and tbProjectGroup.Type = FileType

Get Amount_Pattern from Select Amount_Pattern From tbProject Where ProjectID = ProjectlD
Do while Data is not Empty
Set Count to 0
Do while # Calculate TargetOutput
If Count = Data.Output

TargetOutput = TargetOutput + 1

Else

TargetOutput = TargetOutput + 0

EndIf
Increase Count by 1
EndDo
Calculate inputNode from processing Data.Data with Script

Add (inputNode, TagetOutput) to Info

EndDo

Save Info to NeuralDir+FileName # Save to file, NeuralDir is system variable
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Module : 26 Name : LoadlnputData

Purpose : 115’;3‘1%?:?@0%Lﬁ'anﬁ":'é'nmﬁthqLﬁ'a"lm”l,unflsﬂizmawalw'ﬁﬂuﬂﬂ?ﬂﬁ
Modifies : -

Is-Called-By : CreateandUpdateScript

Calls : -

Procedure :

Name : LoadlnputData
Parameter : ProjectID

Return : ExampleData

Get GrouplD,Qutput from user
Get ExampleData from Select Data From tbProjectData
Where ProjectID = ProjectID and GrouplD = GroupID and Output = Qutput

Return ExampleData
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Module : 27 Name : ProcessScript

Purpose : Uszananalwsauansdanudayaaiadiadiausiang
Modifies : -

Is-Called-By : CreateandUpdateScript

Calls : -

Procedure :

Name : ProcessScript

Parameter : Script, ExampleData

Return : InputNode

Process Script with ExampleData

Set InputNode = result from Script
Display text output information on F12 tab Output
Display graphic information on F16

Return InputNode
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