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Thesis Advisor Assoc. Prof. Dr. Kitti  Paithoonwattanakij
Level of Student Master of Engineering in Electrical Engineering
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Abstract

This thesis proposes the printed English character recognition by neural network. The
multi-layer neural network with back-propagation learning algorithm are used for the pattern
classification. This neural network is flexible and can learn the relationship between input
patterns and output patterns even the distorted input patterns or the untrained input data.
Character recognition starts with data acquisition, preprocessing, feature extraction and
classification. For preprocessing, the classical document image processing are employed and the
curve approximation principle has been adopted in the feature extraction step. Both the curve
feature based and pixel based are feeded into the input nodes of neural network in order to
achieve the acceptable error during the training by back-propagation method.

For experiment, the written program acquires input pattern in two dimensions bit-map
graphic from the scanner machine with resolution 300x300 dots per inch (dpi), 9x15 pixels per
font. The total of 74 classes from seven magazines and two newspapers is trained with alpt-labet,
numeric and some specific symbols. For testing with six magazines and two newspapers, the
average recognition accuracy achieves 98.247 percent for the trained character and 96.848
percent for the untrained character for five magazines. The approximate recognition speed is

three characters per second.
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F9UN

VUADUN net out w1 wo w3 err
1 1 0.40 0.00 0.20 0.30 0.40 0.000
1 2 0.70 1.00 0.20 -0.50 -0.40 1.000
1 3 -0.20 0.00 0.20 -0.50 -0.40 1.000
1 -4 -0.70 0.00 1.00 0.30 0.40 1.000
2 1 0.40 0.00 1.00 0.30 0.40 0.000
2 2 0.70 1.00 1.00 -0.50 -0.40 1.000
2 3 0.60 1.00 0.20 -0.50 -1.20 1.000
2 4 -1.50 0.00 1.00 0.30 -0.40 1.000
3 1 -0.40 0.00 1.00 0.30 -0.40 0.000
3 2 -0.10 0.00 1.00 0.30 -0.40 0.000
3 3 0.60 1.00 0.20 0.30 -1.20 1.000
3 4 -0.70 0.00 1.00 1.10 -0.40 1.000
4 1 -0.40 0.00 1.00 1.10 -0.40 0.000
4 2 0.70 1.00 1.00 0.30 -1.20 1.000
- 3 -0.20 0.00 1.00 0.30 -1.20 1.000
4 4 0.10 0.00 1.80 1.10 -0.40 1.000
5 1 -0.40 0.00 1.80 1.10 -0.40 0.000
5 2 0.70 1.00 1.80 0.30 -1.20 1.000
5 3 0.60 1.00 1.00 0.30 -2.00 1.000
5 B -0.70 0.00 1.80 1.10 -1.20 1.000
6 1 -1.20 0.00 1.80 1.10 -1.20 0.000
6 2 -0.10 0.00 1.80 1.10 -1.20 0.000
6 3 0.60 1.00 1.00 1.10 -2.00 1.000
6 4 0.10 0.00 1.80 1.90 -1.20 1.000
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A1319N 2 (AB)

7 1 -1.20 0.00 1.80 1.90 -1.20 0.000
7 2 0.70 1.00 1.80 1.10 -2.00 1.000
7 3 -0.20 0.00 1.80 1.10 -2.00 1.000
7 4 0.90 1.00 1.80 1.10 -2.00 1.000
8 1 -2.00 0.00 1.80 1.10 -2.00 0.000
8 2 -0.90 0.00 1.80 1.10 -2.00 0.000
8 3 -0.20 0.00 1.80 1.10 -2.00 0.000
8 4 0.90 1.00 1.80 1.10 -2.00 0.000
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Back -Propagation Test Recognize Pattern

(Propability noise 10.0)
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Result of Recognize and Classifier Pattern
Recognize rate = 835.70 =

Output pattern no = O

a) LIAAIRIDENMINANDUMIHONUOSUNNIA UA DAY A AN "0"

Back-Propagation Test Recognize Pattern

(Propability noise 10.0x)

|
= "
LI B
. .
- " =
Input Pattern Noise Input + Noise Output Pattern
1616 110

Result of Recognize and Classifier Pattern
Recognize rate = 90.08 ¥
Output pattern no = (4))

HARIAIDINMINATOUMIUINUYZHNNING UAIDAYIANAY "4"
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Back -Propagation Test Recognize Pattern

(Propability noise 10.0X)

| ]
LRI AT o et
- =
Oy
L " n " t+4—h+¥£¥—h+
k
==} - ==
" . | ] |
Input Pattern Noise Input + Noise Output Pattern
16x16 1x10
Result of Recognize and Classifier Pattern
Recognize rate = 82 .52 %
Output pattern no = (6>»)
ar v ad o w o
¢) HAAIAIBYINNITNATDUMTHOALISLNNINT UAIBAYIAAY "6"
Back-Propagation Test Recognize Pattern
(Propability noise 10.0X)
Oy
k
Input Pattern Noise Input + Noise Output Pattern
16x16 1»x10

Result of Recognize and Classifier Pattern
Recognize rate = 80.74 «

Output patterm no = (9))

ar ' ad o W ar
d) HARIAIVENINTNATDUM THEALSSHNNINTUAIDA-ITAAAY "9"




61

1n31lil 27 uaaswamsmageunsisummiiuadnaus Taog 1dnnsenm

) ¢ o o s ¥V oA = - d - 2 .
ADUNAUADT ﬂ?ﬂﬂﬂiﬂ')lﬂﬂﬂ'lﬂ‘]ﬂuuﬂlﬂuuﬂ“ll“ﬂlﬂsuﬂﬂﬂ (Input Pattern) qﬂmml'ﬂu

metunsmareuswiudganusumulugldall MNoise) TABuwmmmmsunidya

' ar J L
ﬂ.lﬂ’l'l-lllﬁ"lﬂﬂ (Input Pattern + Noise) 'ﬂ'l'l-l2ﬂﬂ1iﬂ11ﬂﬂf(ﬂlﬁuﬂﬂﬂﬂ{'ﬂﬂ'l‘l.lﬂ'l'.IIIUﬂlllel‘N'n

ad ¥ a o ac o o o o g ad
M3uA0TUsHUATUABUNUADT (Output Pattern) 1ABIBNITVBILANTONWUNTUIITOANAIITA

4 1 - ] g = - o o w
HARINNIINA ﬁﬂﬂ1ul?ﬂdﬂ1iﬂuﬁﬂﬁﬂ1ﬂﬂﬂ“i ﬂ\?llﬂﬂ\ﬂ'ﬁl'ﬂﬂ'ﬂ llﬁﬂuﬂﬂllﬂﬂlﬂguﬂ']ﬂﬂﬁiﬁ'l

mundnslidganusuniute. wininminTsunsumusausauozunniis uiaziuaas

o - ¥ ¥ - a Y
lﬂ'lﬂ\’!ﬂﬂgﬂﬁﬂ\’ 1ﬂ Tﬂﬂuﬂ']Tllﬂﬂ“ﬁ1ﬂuBUH1ﬂ

5.4 MANAMSHNIRUINNIAN

4 Yy v 9 0 ) o ' = &
VIONNANIUMRAIVNAY li‘lﬂ‘l"uﬂﬂTaﬂs‘lﬂ’l‘iﬁqu n lﬂuﬂ’]ﬂQﬂﬁﬂﬂﬂﬂ'ﬁaﬂﬁﬂu ¥

" }
Tiraaweauals uavzveuuzihmumanamsinaeusn 235 sty 3 33 [9] Aail

o " ' a < ' - & °
1) Mvuamidasimsisous n dudnei Famsidensr n imnzauigaiuuden

NARBINUMAIWAUIBY tafmuaimAanaamdsvesszuuioeniuld E, miiy 0.001 &

naaluasan 6

o
AN 6

o : 4' 4 d‘
HaRIHAsIIUITBUIAZAMINA e n 1waouly

i Snuseuamua nawanue
1.0 84 09:30 WA
0.7 128 14:20 W19
0.5 187 21:08 W
02 486 54:50 UN




62

» o 1 4 o -
winld 1 fifunn Siuvsevvesmsdnaeussiianios nneanud Wadinaunse

=4 = v a a ad v o
Goudlaisy lnanies uadsz@niamlumsusnuezimminiuee higine  Tumaassiudm

¥ a0 ¥ [ u‘: -l " ad =y
winld 1 Tanfesvazdnaey Snnuseuimuasziiannaumannsousnuozumnmsu1da
é ' \ ﬂ' Ll L
FINOINMINATIU WUTIA 1) Ninanzanegluyn 0.2 530.5

5 Y ' a9 E ' " e -
ﬂ'}ﬂuﬂﬂlﬂ n Iﬁuﬂ'lﬂ\ﬂﬂll'liﬂﬂsllllﬁﬂuﬂ'l Ea '].I'I'Iﬂ{]']"l mumsauuam‘:mmunn‘lu
c‘l g d‘ = ar d' J - -
msﬂﬂﬁaui}:mmumﬂma Ea unaand ﬂ\!llﬂﬂ\l’luﬂ'ﬁ’lﬂﬂ 7 IIﬂ'IJi:'ﬂ'Tlliﬂ1ﬂ1uﬂ’lﬁllﬂﬂlm:

ad o ad 4 d w ° [ ' a1 w
HINNINTUAAAVITAVUHBNIANUDY mumﬂ’n n lﬁuﬂ'lﬂ\'lﬂlﬂ'lﬂﬂ 0.5

P
AN 7

. v 4 <
HARIHAdIMIUTBUIATNA YN ied E, nlaouy)

AE, TIUIUTBUNINUA nAMINUA
0.050 35 03:57 W
0.010 44 04:58 WIN
0.001 187 21:08 W

3 4 ¥ o ' e . W P -
doagUninmanaaey el v lsunavazdnaeu mduanihminezimsnlaou
1 o & - - ' -: 8 1 a -
mlasedesiarnaeaa Faiilemafamsunivesszuiu emAANaIAIRADYBITTUY
E thlndmidanaamasvesszuuiioausyuld g, uamnld n fianfeomsisoudezldnannn
o : A' [ " = ¢: - 4’ =1 o o 4 n;
Antumendilymanan Sunumaiansdnaeuiudn 2 5ailude 2) uaz 3) Taosuusne:
4 4 ;’ = 4 o el "' A
T n ifunn uazAesqanas NIzl E IAniesnn E, Jimgavnam aniuilynuiesms

undenazvua'ly

2) gasulsiumuinousey 0 lfuannufinnengamsnszaenveanInym
Self organization map 484 Kohonen [10] Tasnlasum1gnumensinmsiGoud n dmualiin

A’ L 1] ar L [} S’ E: J -'l L :
SUUTAIANNINY 1.0 HALABIAAAIMINTIINIUTBUNNLTYY IUNTLNIAHANDIAINADYDI



63

= v 1 = 3 d' e A o ' -
szuy E danlesnhmdanmamasuesszuuioeninla E, Fdmusmiganioves n I

Uszanw 0.2

t
n =mnel-7
s 9 as = Y o Y 1w
Tao  m, AuSuAUYEIdRIIMIEou] Mmualiminy 1.0
t Humnoavvesssuvaziminagey
¥ " v
‘ Wuswausevniamuan ¥ lunsnareuTasszina Avsdmuaieslaois
- " " A 3 = "oas 4 1 = o ";
doulyn masusudu n lswhiy 1 tazmgaioiisuilu 0.2 dni HIng
° a H o [ - "
MUIUTBUINAITNN 6 HATAITWN 7 WHUNAT T MMINzay Asim

Uszana 180 Wemmus E, 11111 0.001

o ) - =& oA Y o o Y
3) gasmlsiumumAanaamdovesszuy E duthidiigisoinaus dmualia
N GULSARANMAY 1.0 1ALABES] ARBIATNAIATNANAIAINALUBITZUD E HaAad 3UNsEne E

finnfesnnAmEanmamasueszUUNeNi 1 1A E, Mvuasigamovesnt n Ianlsyinm 0.2

1l 28

Y

0 126

a) 1iua A b) HsAumIUIUIEY () o) usAuMuMAANA 1A

]
MagvIIzuY (E)



i 28 dunsmligasnnudniuiszninemsanmasou n Auamnoevves

sovvaizimsnaaey N 28) Amuald n dumai 30 28) fmuald n wlsiua
museu t 31N 28(c) Mmuali n nlsiumumAanaramdsvesszuy E

3 »
wenlFosuisumsnageudanmaiFoudig 3 wuy Snhdeyavesnnuduiug

" "o q. L. Aﬂ' - Ai’ = @
smInmAaNAIARATYeIsEIY E Ausnouseuimiviuvazdnaen Woudhunsin1dds
nanaluzii 20 Taonanamdanarn E lugduuuvesasmisny

HUUR 1) Mvuam n dumamimiy 0.5

HUDN 2) MAUUART 1 HSAUASINIUTO t

NV 3) Mruanl N ulsAumunIRaNaIAmasYessz UL E

31 29

uanswamsAndeu Inoimuasl n uanANAUAINGAS

Average error (E)
i

0.700
0.500

0.300

1) Normal
2) kohonan-----

3) Myself .
0.100
0.080
0.060 | A
\
0.040 )
.
1
([ ]
1
0.020 "
-
[
H
\
'
L ]
i
0.005 +

140 160 180



65

d' 4 { ar o o = &
nngUH 29w 2) ez nowi 3) Wwalndifeadu Tasdunslezviuiuned &
" - = o [ 4 o A 4
AAANAIAIRALYBIsZUY E sranausnnlusiwsn nazezdauiiedmauseumuiu an
bl v
manageuanyansa lumsuoauszuwnmsunSouiouiuna 3 tuunuh wuud 2) uaz

- ad ¥ - d v
HUUN 3) L ANNTOUIAUBZINNINY 1Aan UL 1) 1anuany

5.5 YoraueNUSIAZHAN I IATIZH

1. mndmuainnudaeu Tnuadeuiull sihlvanuannsalunsuonuozimm
=3 o L) 1 = é o 1 J ' 1 [] -
msuasnws iwa hifiohiins sedmauimngauaisiimegsenindiuauInuavesdunn

HazIMNIAILDT

) - a LY P J " - ’q ¥
p mwmwmmnnwms:nnnuausu‘lﬁ E, nmmzﬂwuaqnmmml's:qnnh nin

ay =) ° ¥ a oy
tﬂuammmmimmazlatmqa swmmualian E, UmMHau9

3. mammualdmsanmsifoud n dumaiaaeansinaounaziinnnn ewiina
o Q@ ¥ a ' ¥ o0 W = 9 - o
mifiRamsundaluvazdnaeuld dniumdasimsSoul n msnsnlaouanmsausey

YDIMIANADUNT DMRANDIAIRAIVDITL U
4. 1n3pIRUNUARS N 15 Tumsnadauiiniiolszulana Intel 80386DX RS2 40
" 0 a d a ¥ 9/ Y -1
MHz tiazviaslszananasuagiacmans swesldnarlumsinaeurn mintluiiseaiia

ad da ] ° ¥ 4 et - " 4’
!?iﬂ'ﬂlﬁ%ﬂﬂ1ﬂi]}1ﬂﬂ 'Uﬂll'l-l:’,uﬂﬂﬂﬂﬂﬂlﬂﬂ‘ilIﬂ'ill‘l.['l.llﬂiﬂdﬂnﬂ‘i:ﬁﬂﬁﬂ'lﬂiz\'lﬂﬂﬂ

5. Tuanmanuihininiu - msl¥aunumesiemssmdaumumnslnueiisnys

Tudanvaznguimasussia wenvsanguzwuilym 2 ed1de

»
5.1 AanuAamouvetinuliameluddnysveIMMN U



66

= o w - - [ - d o o o
5.2 imwmi’waemanu3wﬂauw1ma§ilﬂn1nu11wmmuummﬂﬂum‘sun’hmi}:

TanNATANY 19U AIBPBTANAY "1" e "1 Hudu

win1433 Taon 14 i 195 eaniai s ams § S wazusnuoziwnin s udsnws Ty
o " A. d' L] L] d' = ’ o ’
dnwmzanqiuFesndwnng uazumuiddulyhildmohssiinnmuniudige udnnms

3 - d ad =1 < o [y J : 4 a
naaeUNUN ihseamiaRiaudanTennunsuamnsoudilymainandne 2 4o Fadianw
TndiRoarumsFnuluanuihiananh snmsmaaeunui msdiummisuaidnusi

9 J 9 - a a ad o w ar ' d o I’Ag
adniuldieatidszantamlumsuonuozummimsudisnusdunvgend 80 nlesisuau’ly

4 d v A4 a9 A YA » ad
6. ﬂiyﬂ'l‘ll‘i)ill‘ljﬂﬂ‘ii]“wllﬂ‘]mﬂﬂ hnmmn‘luﬂmsau;mmmmmmmu uazv]n
¥

i a - W W ] d ad ] -‘: 4 A
asantimsumMmnTuAnusAInl svdesaeumiadsalminnads ualunsdindums

a 4 w A o ° a '
pusIud duamihmini IdnensinasuszgainuPBuazannsmihnduan19lmild



UNN 6

o s as ° @ o & < ar
NAABUNITF0IAIBNYIAWUAINIHIUA DAY IAINUNMMIBINGY

e o

3 ' 4 o o ) o ar
TuuniliszjaiunageuanuadwsalusesmsinadnysamuinsIngy
nndeyanmienmslugduuuiiaumam Suifudesmnszuaumsioaguauifammezuas
¥ L
mstonlszianmsnys mstonguasiammiztooaiwzgamvuaaemhdmiuilyumiug
4 qw ) = D - a a o A
e limseenuuy ldnannngazassmiistaszaninmimuavesssuy dauizensuen
' ke o = - a d ad @ s Yo w
Uszianiieons vz endo Tuganaunsednaeuniseusy s dseaindintagminnladmiy
Paymmsdsummiiiu diesmndhuniesiieniinnudandumnaannsaiausuiuldiy
o 0 q ¥ v o o a9y 1 q
mstopguanEazmmz Mivanuasimsmslsznanatuaugmin Iiasawazselinmsg
i d
NNy sTiaNuIUGININYY
ad o A ¥y ¥ w o ¥ d’ Vo o ' d o 9
Ivvaueaield lAnadninudesms Juegiviledonarwedrs gunseiiudy
Sensitive pad, AUAUINGS (Scanner) HAZNABINIWFY (Camera) ANVAULMITIUAIDNIYT (A2
oNYIUENIINAY HIeMIWsuAniuluanYUzABIIBY) S1uuveInguniellszinn Ay A2
o a s " o o @ o o [
snusmmsangui luguiedudn daydaual) uazanuihl1dlumsidenlddeyadmiy
mseusuazmMslanumng
v ¥ td
M3I0uA5 I vziImuAZLYMIINAIBNYIVOITZUY AIoRUANBUZIRWIZA
s | vy A 4 n’: [ &
« wnadsnmvesaamisdegalaid ) lwnsesaunuesivunalay dwzuanwa
¥ o o 3 v 4 - o o
AWHIAVVBIRMNUA [x(n), y(n)] 130 n AoMuBiava AL
a0 W ' A ¥ v - o
o enmanminiui e idsngguameulasndiuduvesdamide uase:
a v o v a o o o ar v o g @
WO UURWIZAITAVIN I IDNBUUUAINUN AI8nYIAIIne) duan Adav uaz
AIBNHINIAHLIIAD QANDITA
v A o - a Yo 1 o & Y
. AaenuuusnyInMAtiun s uLesq ninends Taena i Fevezasounguld
v
Tunanua
ar et 3 o o o o o °
o daluiimslénneduiusuazessarnaas SmanTusunsuasnaeumsaznam

v a W
VINWIUIYNTUIWINUNBIVD



68

151 199AR28AYT 74 YPWINNIANTTNIU 7 180 ez mTaToRUNAIBINgUIUIU 2
oy Uszaninmvesszuugmlsziliunanindisnusnainiuad deyain ldgnsusiuenies
o ot o = ar
wininAnuvesewenUine o aoniuma TuTagnszsemndudgammsamnsziia

Vo v ¥ o 1t - a ¥ o= 4
mimageumsiiuihuidenlugiinvazdoanmne luGuduinrsdnniug

DHNBAUAITING NI IUVUABUHAZANUNLIBYBIMANN LI
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6.1.1 MIUUNVYDYD (Data acquisition)
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6.1.2 m3Uszananaluvudy (Pre-processing)
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1. maudasnmienaisTieg lugdivudsaeaiinenfinaes munsadsznanald
(Digitization: Gray scale 30 color manipulation)

2. mavnasnmailuniwenaf (Binarization)

3. MIAATIMHINNIZAY (Page layout Analysis: Square detection & Texture Analysis)

4. MINIBITYYINUTUNIU (Filtering W3® Corrupting noise)

5. M3M1¥119 (Thinning or skeleton)

6. NMSUBVYIBVYUIA (Scaling)

7. A Tnmegianan (Centering)

8. MIAAIYN (Segmentaion: Overlap 1182 Touching)
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6.1.3 MIUBNUBZADANYUZIAWIE (Feature Extraction)
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" 4 ' :’ Qs & "
Tinaunmiz lisiu uaziidnuuziduniiafo (Unique)

¥ "
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nl¥arsezaeandesnumatinvesmsuonlsziana19nysals maiaa1qnsuswldenn

» ¥
ienms Inona hlliegrarwdsaail [13-14]

8.

9.

. Pixels feature

Feature points (Intersection, endpoint, etc)
Profile projection (mm?i)

Texture feature

Moment variants

Polygonal approximation

. Curve approximation

Stroke, Direction

Redical

10.Transformation coefficient (Gaussian, Fourier descriptors, etc)

6.1.4 M3uenUs1IANAIDNYS (Classification)

msnondsziandrdnsilumsniaenquanidvewdazdrdnus luudazngueen

NAU MNYATINADA (Statistical) AvddeyavesduynwNRTUR 1AInAsEYIMMSIEN
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(Overlap) Qiﬂﬂgﬂ'ﬁ 34
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317 34

(A3 1% Probability density function

Probability density

A P(x/w,)

P(x/w,)

» X

msdadulomeadaszdondondimsalasofiiulll enonuozdedndeya 2
nquoenniy Tauld Probability density function Faf Ifwanwenas ualunimuiiueisiaedn
Joyaewiinawiidnmanyuzame (Feature space) SeiiludoaldFemeadandudouniii

Snawisiezhauemsionlszinndaetrammmiulu Feature space URMITDIN
Fvesihsoaniaiin dlisnuawitivzuonlsuandeyaeenilu M nduiazidendszian

(Category) Neroanavanumsuendszinnunigalaun [13]

1. Minimum distance classifier (Distance matching)
2. Maximum likelihood classifier (Tree Classification)
3. Correlation matching

4. Relaxation matching
5. Markovian matching

6. Fuzzy matching
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6.1.5 m3UszaanaludAUNas (Post-processing)
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avluumuniin 36

UWUIN 36
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naasvuasuneuMsUszuIana

- v
Fusiu
NATIAMTNTZAMNN (Page Layout Analysis)

'

NITUENUTTVIARIENET (Text Line Extraction)

'

MIARLEINAENET (Segmentation)

:

NITATINALTEALRAIANMT (Level Detection)
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6.3.1 MIAATITHHIINTLAIMMIN (Page layout analysis)
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1. MsuaadyaIunWNAuY 1IN (Binarization)
2. U3INAVIA28nY3 IudeANMIAAANIBEY (Document skew angle)
3. 101N lAnnmsaunueg luiIueu (Landscape)

= ¥ - 1
4. muenaszUn M dumIn I uwugil deilueg

Fuasuveamsdmnziminszamam seiududeuniinmusaenas Tanialy
soniludang faii damiade (Headiine arca) 1H048AIMY (Textural arca) dauzUAMN (Picture
area) @IUI¥I9350 (Footnote area) A (Background) ¥4333M3A199 1AG
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Horizontal Projection

ESA-IRS is introducing an annual subscripti
search-support software as part of its contint
effort to provide a comprehensive service 1
customers. These software packages help §
chers to satisfy their information needs fu
by:
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Vertical Projection
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6.3.2 MIUUAVITINANIONYS (Text line Extraction)
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6.3.3 MINAULNAIONYT (Segmentation)
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6.3.4 M3INTIVIUANNKABHAL (Overlap) HASFNAANY (Touching detection)
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Immediate Segmentation
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1. MIARLLNAILIBNINIWNNAIUIN (Projection profile) [20]

2. MIAALONAAAASHIUNTIAYY (Discriminate function) [11]

3. MsAAIUIdY (Vertex directed segmentation) [21]

4. MIAANLNAIWMIIATIZN 13983719 (Structural analysis segmentaion method) [22]
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= wji(®) + 1 [op; (1-0p;) ;}(5,,,, -w,”-)]opi ................................. (127)

6. WivumoumAanaInTAesWYBITZUUN IANNMIMUIN E tasmAanaIaves

suuheeniuld E, wedmuald E, = 0001 mnlianlesninzaumsinaeuvesTusunsy
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s U o
lli’fﬂﬂﬂ"J‘El!.lNﬂ'liaﬂﬁE)'Llllwﬂl'niu

Startinag timne

Input Pattern

Neural
Number
Number
Number

Number

= 20:10:30

[ L1 E 1 INE 11i1] 1§ |6

Network categories 1
Layer [0D]1 = 345

Layer [11
Layer [2]

Layer [31]

200
120
70

Output Pattern

Loop <(00001)>

Pattern No. (16)

Pack font No.

Accept error

Pattern error = 12 .45068
= 0.85687

Value error

Mininumn error = 0.85750

<D1>
= 0.001

ad P
a) llﬁﬂ\?ﬂ'l'iﬁﬂﬁ?)”ll“ﬂlﬂiu v) i 11]5 auN 1

Starting time

Input Pattern

Neural
Number
Number
Numnber

Number

= 20:10:30

Network categories 1

Lavyer [D)]
Layer [11]
Lavyer [2]
Layer [31

345
200
120

70

Output Pattern

Loop <0D00S)>

Pattern No. <(16)

Pack font No.
Accept error
Learning rate
Total error
Pattern error
Value error

Mininum error

<01>

0.001
0.50
0.49495
0.49455
0.98908
0.99256

o d -
b) llﬂﬂﬂﬂﬁﬂﬂﬁﬂull'ﬂ‘mﬂﬁu “r 1115?]1171 5
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3117 78 (Ai0)

Starting time = 20:10:30

Output Pattern

Loop <0D00S5)>

Pattern No. (27)
Input Pattern Pack font No. (0O1)

Accept error = 0.001

Neural Network categories 1 Learning rate = 0.50

Number Layer [01 = 345 Total error = 0.49495
Number Layer [11 = 200 Pattern error = 0.49370
Nunmber Layer [2]1 = 120 Value error = 0.98847
Number Layer [31 = 70 MHininum error = 0.99312

ad -
c) uﬁmmiﬂﬂﬂauuwnmm “a” 1“501]'" v,

Starting time = 20:10:30

Output Pattern

Loop (00010>
Pattern No. (16)

Input Pattern Pack font No. <(0O1)
Accept error = 0.001
Neural Network categories I Learning rate = 0.50
Number Layer [0]1 = 345 Total error = 0.49452
Number Layer [11 = 200 Pattern error = 0.49415
Number Layer [2]1 = 120 Value error = 0.98820
Number Layer [3]1 = 70 Mininum error = 0.99190

d) namamsrnaeumwnmsu “p” luseud 10



717 78 (A)

Starting time

Input Pattern

Neural
Nunmber
Nunber
Number

Nunber

= 20:10:30

Network categories 1

Layer [0]1 = 345

Layer [11]
Layer [21]
Layer [31

=

200
120
70

Output Pattern

Loop (000Z20)>

Pattern No. (16)

Pack font No.
Accept error
Learning rate
Total error
Pattern error
UValue error

Mininumn error

<o1>

0.001
0.50
0.49249
0.49356
0.9835735
0.98970

= d 7 -
e) uﬂmmsﬂnﬁaunwmmu )53 ﬂlusmm 20

Starting time

Input Pattern

Neural
Nunber
Numnber
Number

Nunber

= 20:10:30

Network categories I

Layer [01]
Layer [11
Layer [2]
Laver [31]

345
200
120

70

Output Pattern

Loop (00020)

Pattern No. (27)

Pack font No.
Accept error
Learning rate
Total error
Pattern error
Value error

Mininumn error

<o1>

0.001
0.50
0.49249
0.49089
0.98326
0.99128

o d H
) naAINIANaRUUWIINT U “a” Tuseun 20
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31/ 78 (Ae)

Starting timne = 20:10:30

Output Pattern

Loop (0OD0O30)

Pattern No. <(16)

Input Pattern Pack font No. (01>

Accept error = 0.001
Neural Network categories 1 Learning rate = 0.50
Nunmber Layer [01 = 345 Total error = 0.43092
Number Layer [1]1 = 200 Pattern error = 0.46931
Number Layer [2] = 120 Value error = D.96218
Number Layvyer [31 = 70 Mininum error = 0.98331

ﬁ o d i ”1 “
2) HWAPIMIANTDUUNMNIY “P” lUsDUN 30
Starting tine = 20:10:30
[ | | ]

Input Pattern

Neural
Number
Nunmber
Nunber

Number

MNetwork categories 1

Layer
Layer
Layer

Layer

[ol
[11
21
31

=

=

345
200
120

70

Output Pattern

Loop <(00040)>

Pattern No. <(16)

Pack font No.
Accept error
Learning rate
Total error
Pattern error
Value error

Mininun error

(01>

0.001
0.50
0.09206
0.00557
0.06166

0.79140 -~

h)

- o -
llﬁﬂﬂﬂ’ﬁﬂﬂﬁﬂull'ﬂﬂlﬂiu ! i Ghﬁﬂllﬂ 40
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U7 78 (0)

Starting time

= 20:10:30

L 1 1
Output Pattern
Loop <(DO0O0S50)
Pattern No. (16)
Input Pattern Pack font No. (01>
Accept error = 0.001
Neural Network categories 1 Learmning rate = 0.5C
Number Layer [0]1 = 345 Total error = 0.01060
Number Layer [1]1 = 200 Pattern error = 0.00329
Number Layer [2]1 = 120 Value error = 0.07639
Number Layer [31 = 70 Mininum error = 0.10257
3 ﬁ oy 113 ),1 ‘i
1) UAAIMIANTDUUNNINGY “P” 1UTDUN 50
Starting time = 20:10:30
[ | B}
Output Pattern
Loop (00066)
Pattern No. (65)
Input Pattern Pack font No. <(10)
Accept error = 0.001
Neural Network categories 1 Learning rate = 0.50
Number Layer [0]1 = 345 Total error = 0.00089
Number Layer [1]1 = 200 Pattern error = 0.00134
Number Layer [2]1 = 120 Value error = 0.04379
Number Layer [3]1 = 70 Mininum error = 0.17982

j) ueraamsAnaeummmmsu <~ luseud 66
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519 79

HAAIAIRANDIA TAUIRABVDITZVVAAAIAIUIIUIUTOY

- P
mﬂnwmﬁiﬂumnwau:uu
Average error (E)

3

.000 ]
.000 ]

4.000 ]

-]

2.000 ]
1>

.800 T
.600 Tl

.400

Q0

(=]

.200 T

100 T
.080 T

.060 T
.040 T

(= =J=]=]

=)

.020 T

0.005 |

$mmseumiIfinaey
Loop no (t)

4 e + + + —

10 20 30 40 S50 60 70

7 79 dunsliansmAannnTaomauduiusiuinuseniin/asumlas sy
FinnuseuiiAusaTIARANM YN TINTBUG NaARILRsERalmTeon T 0.001 B8
hituganszuumsinaeu

ﬁguﬂeumsﬁﬂfmuuwmﬁ‘fuﬁ"aé"ﬂys1u Categoriesl 1182 CategoriesIl 9 19032 UUM5

| s o ad o w - § ‘y’
FHUIRUINU mmusammmiﬂﬂﬁaulmﬂmiumanyﬂu CategorieslI !ﬂﬂﬂ?uﬂ\lﬂuﬁ 58 391

g . a o '
ravesvInmingameoszgriny 13 15nuae'ly

Y ° ad o ao
6.6.3 YUADUMINATOUNAN 33T WNMNTUAIDNYS
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mMiinaIsnuIgMAdeunUYateyannNIaIAINYsTmAS NI 7 IRz mivde
Auianndnguinau 2 aty sanmsiisausiigndesTasmdsdmiunmenmsii
ANUFARUIAY 98.00% taznmensi lisARUIAY 94.00% BasinsAavenTashi
ansononiszian 143seg1uae 2-6% iefmuald imsalesafiuandreiu 0,, nidy 0.5

wazmumsalasamqanveuinld 0, gadmualiilu 0.6

HHUAIN 80

HAAINTZUIUMIFTIAIONYS

» " G-I L =~ ¥ P e t‘” ot -J v = 1 %
DIUANTHAURATINITITUUT TI ua:mmmmmuunﬂ‘lm'\nmmﬂug

' ' Al v ¥ - o [ g d' -3 1];
FUANTNAUTATIAT IR TA AUUIAE e T uinuaniiu’]

|

° L2 v - & s ege
MIUNTNTBUANTNANEATIAUNUIUDT (Data Acquisition)

!

)
nsssananadusiu (Preprocessing)

NTUENAMANMUZIANE (Feature Extraction)
ve 9 1 3 L3
gm%gamamaﬂauﬁmrmm'lﬂum (Feedforward Network by Back-propagation)

v

Wsusiassnssuaan (Decoder ASCII Character) )

WAIBAIINITFIAIENHT (Accuracy) uardRTIMIARFIENETaan (Rejection)

v

™
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HHUDIN 80 HAAINUAINGZUIUMSFNMIBIYIMEIBINgEINNIMBAmMIIB I 14
» ¥
nnRTesaunuues  Usznoudiomsilszatanadudu  MILoARUANHALIANIZYBIAITNYS
Yo @ ¥ ) d ad o @ -' o o " LY q’ °
nazmsiihmisnuswinseaiaiia Tanhduawinninn lddnaeuneumiil wianldly
u’: o l’: T 4 4
vupoumsileudayaolimin (Feed forword recall) 91miuszaeantanIdnYINAAUBMYN

- U s dl&
vouirsea nua ey lugdsiaueafideaunsonannala

sl 81

ILAAIAIBE1913331998AI9IN 35 PROSPECT

CT scanners generate images by
revolving an X-ray tube around the
object and obraining projections at
different angles. Computers reconstruct
these two-dimensional slices as three-
dimensional models. The images are
then displayed on cathode ray tube
monitors and undergo post-processing
for quantitative analysis.

- & o 4 J
a) UARIUDNMTUUVUALINA 'IW"H\!N'II‘l’I’?ﬁ‘)Ulﬂ?ENﬂ'Nﬂ'llﬂuI'I-lﬂ;

CT scanners generate images by
revolving an X-ray tube around the
object and obtaining projections at
different angles. Computers reconstruct
these two dimensional slices as three-
dimensional models. The images are
then displayed on cathode ray tube
monitors and undergo post-processing
for quantitative analysis.

o o e o w Y =
b) wadniMsFidIsnusuanslugilsiauead
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3141 81 (a) namsAIBEIENASIULTALINAINABIUNITAS PROSPECT (aui 7 1
» L

1991 : 8) n3BadAUINBT 1¥ANUAzBoaTUMIBIU 300x300 3ARRTIY (dpi) indidlunmen
o L e @ W ' J o o ar o
sudanszuanar Tsunsumsindsnysidouiu il dnadnsidluadaus lugduuy
swaneaRdaaslugUi 81 (b) denusueannVaduld Bidumamnvinnnhimilalums
a o w 9 - d ad 3 () o P Y Yo @ w a0
AnnedsnyIdwilseamiaiin Mumnanuhrueniyni ldndimsiiwidnusiia
Vesnhmimsalesanuanannu 6, (0.5) uaziianiesnnaunsalasamganvenivla o,

(0.6) 1A B3RBUNAABIN 1FTiMire1 52300 Cyrix 6x86 ANWITI 166 MHz

A5 1N 16

HAM3391A20nB59107 N TuNS A5 POSPECT

$uF sy avuATuAIM (Total Character) 27 A
MUY RiRAR AR Y (Overlap Character) 3 M
SnusSny ANy (Touching Character) 2 A2
suudsawsi liinilendans i (Confuse Character) 7 A
SmuASYs Ty HIRANAIA (Incorrect character) 0 Oy
951 NNYNABY TuMI§TIAIONNT (Recognition rate) 100 %
nmﬁmm‘lumsfﬁﬁaﬁﬂm (Working time) 48 UM

H s o o o ‘& . : "

M3T 16 IAAIHAANEMT3$IAIONYIIINNTAS POSPECT Halinaonusimasud

@ o s ] @ ar o . 9 ] ° @ o o e e .’.' = o

AUSI 5 @7 15U §I8AYS fle YBIM different 1A dIusIUAISHYS AR 2 &

11 AITNYT tw YOI two INAMIFNATAUNUMadud T vdasAI8nYs ukiiio1dndn
s Y a': :: . o o o as

mi'lliNﬂ]'iﬂﬁuﬂﬂﬁ"wlﬁummﬂuﬂqﬁ (Shortest path segmentation) m“lﬁmanumnmnwn

) d o o 9 ¥ Yo ¥ fd o do 4w o v -

ponvniulasauugal lnaihldeanmsisignassieonleiidua uandliAIoANIVIAIN

" ,w ¥ u': & ' o o ¥ I 4

Tsunsu hianso¥dalahgndeaianus S Ingudaihudmdnus «iiosnnuuudnsi

9t s u’: =S A b4 & o e W o 3 = -
19532 uuIn JIWUANUANBATINUAIONYT 1 'ﬂﬂ"ﬂ]51Iﬂﬂﬂ']'lll'ﬂll'lﬂlﬂﬁﬂ1111ﬂi‘]lllﬂi'f]
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ki 82

HAAIAIBE1INIIIAIOABININITAIS ASIAN COMMUNICATION

AN X.25 datacommunica-
tions project to link
ChinaBank Corporation of
the Philippines has recently
been completed.

In the first phase of the
US$800 000 order, ChinaBank
installed a Philips 108 port
MCX212 datacommunica-
tions switch in the head of-
fice which has been linked to
20 MCX104 switches in re-
mote offices through 50, 5256

- é Y 4 L
a) LAAURAMTHUUTANUNATAFIIINAIAT DI U ALA UL

AN X.25 datacommunica-
tions project to link
ChinaBank Corporation of
the Philippines has recently
been completed.

In the first phase of the
US$800 000 order, ChinaBank
installed a Philips 108 port
MCX212 datacommunica-
tions switch in the head of-
fice which has been bnked to
20 MCX104 switches in re-
mote offices through 50, S256

b) vaawsmMs3nmonusuaaslugdsauean
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31N 82 (a) waasdedrwenmsulauuNa e 1A9InNsms ASIAN
COMMUNICATION (iaununius 1 a.f. 1996 : 10) in3eaaunumes 1¥anuazidealums
[ ] A' ° ° ] o @ ﬂ.
81 300x300 YaReid sdndlunmendudnszuanariulisunsumsidsnusi
b4 1 "
Wouu il ldnadnsiudidnus lupthwusiauedd sauaaslugii 82 () ddnusued i
a = L. = o e - d a o
figniadula1s Wusamnvinnnlimilslunsiinszvidsaysdeiiaseaniaisa dumune
N ' o - } Yo o a L [ - " o M =
ANWI AN MmN landsmsiwsnusiianissnnaunsalasaiuandiaiu 6, (0.5) 3ol

Anleonnaunsalasamganosuiula 0_ (0.6)

o
A1INN 17

HAM 333172008391 MIUN3815 ASIAN COMMUNICATION

SuFISAYs MU (Total Character) 279 e
SISy IRAn M asd Y (Overlap Character) 21 M
Snumsnushduiadu (Touching Character) 26 A2
ﬂ‘m'méhé'ﬂyi'?ihiuu"lwﬁ'aﬂﬁfﬂ"1 (Confuse Character) 5 A
ﬁ?N?uﬁﬁﬁﬂHiﬁi WINANAA (Incorrect character) 2 A
onnugndealumsisiaIsnys Recognition rate) 99.28 %
nmﬁy'muﬂﬁlums%ﬁw‘hé'ﬂm (Working time) 60 UM

:!.. o o W w J =
AN 17 uﬁmﬂaawﬁmifﬁnmanusmmnms ASIAN COMMUNICATION @31

» v
AIDAYTINADURINUNUIY 21 @) 1YY AIDAYT or YBIM order ITUAY AU IUIURISAYS
FUATAUNUL 26 @2 19U AI0NYT ffi YOI offices INAMIduAaiunandraiudaveus

¥ v ¥ ]
azfonEs uAiieldmanmaveansAanondIodunaiduiaa (Shortest path segmentation)
] o

inhimdnysineuyaduensenninduTasauugel finamlisananugadeslumsisng,

BNYIFININ
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o a J A VYo - - d o qv @
Tﬂsuﬂiu‘nmuu'umwa‘nﬂﬁaumssmmaﬂus‘lmﬂmuwumunu munInnenNal

“
] ¥

" ¥ ¥ ¥ ¥
anwsnmasumnu ldituesned uadmsuadnysnduias iy Inwmuuduiasuduaaes
¥ [l
dvull 1wy dvnysTeImIduRaNY MdnYIMNmITUNANY AronusaRIdudasy Wudu
v
dwlngudr Menusassidudanuansodauon1dlasiw uamaunniniuensuiy
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U7 83

HAAIAIB0 1M §51AI0NYIIINAIBT 1IN WINAY TlsuATY Catch Word Pro

TWAIN

TWAIN: a standard interface for image processing on the computer

The common platform for Macintosh and Windows applications gets off to a
good start

Hannover, 12 March 1992.

-- Five market leaders presented a common platform for image processing at the
CeBIT in Hannover. The Twain applications interface allows image sources such
as scanners, digital cameras and graphic files to be accessed directly from within
desktop publishing programs. Twain is available to hardware manufacturers and
software developers as a toolkit. The first version runs under Macintosh system
6.05 and higher, and also under Windows 3.0 and higher.

- T 4 '
a) HAANBN ATV UTALUNAINFNINIAIAT DI M FUAUIUDS
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TWAIN

TWAIN: a standard interface for image processing on the computer
The common platform for Macintosh and Windows applications gets oRto a
good stan

Hannover, 12 March 1992.

-- Five market leaders presented a common platfonn for image processing at the
CeBIT in Hannover, The Twain applications interface allows image sources such
as scanners, digital cameras and &aphic nles to be accessed directly njom within
desktop publishing programs. Twain is available to hardware manufacturers and
sonware developers as a toolkit. The nrst version runs under Macintosh system
6.05 and higher, and also under Windows 3.0 and higller.

b) HadwsM33Hmsausuaasluglsiauedd

30 83(2) uanadetammenasfenTusuns Catch Word Pro daiiu Talsunsy
Yo w w
msdidsnusinemeia i utowman sihdndummendgwdnszananarinTlsunsy

a

Yo J 3 w o o as ar - e -
msdaiasnusfidouiy iFldnadniidudsausTugiusiauedd Fuaasluglit 83
o e - o - ' v a o o a
(b) Msnusueanngnaduldidusanneany bimilolumsinnedsnusdeiasen

g a - , N - o ° a @ e i [
Hiadsn dummeanunsemyni ldudimsisummimiuddaysiianniesniinunsalesa

fuanaamu 0, (0.5) nislianioonnaunsa lasamganvenivld 0, (0.6)

P
M13719N 18

HAM3IIIAIONYIINNININAI8E1 TU511A53 Catch Word Pro

ﬂ"mauﬁaé'ﬂmﬁi'rm:m"lumw (Total Character) 536 P!
SRSy TiRan M AN RN (Overlap Character) 46 )
UIUADAYS ﬁﬁ VHANU (Touching Character) 91 70!
Saumasnusi hinilandsms$i (Confuse Charater) 14 A7
il"wmﬁ"aﬁ'nmﬁf UINANAIA (Incorrect charrecter) 19 P!
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A15199 18 (AD)

on3InNYNABI TUMI AT (Recognition rate) 96.45 %

¥
namamualums§dienys (Working time) 188 RN

o o a

A15F 18 LARIHAdNEAIIieNYIINAIe619w8a TalsHATH Catch Word Pro $4il
FISAYsIMABA AN 46 ) 19U FI8ANs WA vea TWAIN iludu daudnusdsnys
duserfuiudl 91 §2 Wy §BNY3 art veam start, ff B off , gr YOIA graphic , fr YBIM
from , ft YBM software 1122 gh YeaM higher 1iuAN o l¥manmsvesnsaauondodumaii
duiiqn (Shortest path segmentation) WlfdaBnuTABUNARIBNBBNINALTE ARG T
u;ﬂfﬁ'ﬂnﬁ'aamn1ﬂﬁoﬁnusﬁﬁ’uﬁaﬁu&uuuu%mﬁ’uumimuun'hiaan uAdAsINNNGAADATY

Yo w w o 1 P
miinaenysdieglunaninumely

A3 19

Ham33nmonesNNNIMsN I9dnasunaz Nsasn hild14dnaeu

NymsuTemiadeniun uuusnYIn g g | i | nlefidud
dowslu | Snwsiidir | andinda
M HANAIA oMY
Asian Communication Book Antiqua 2,157 49 98.223
BYTE Times New Roman 1,747 36 97.939
Dbase III Plus Programming Times New Roman 4,849 110 97.731
EDN Asia Century Schoolbook 2,360 22 99.067
Prospect Garamond 2334 52 97.772
Guid to the UNIX Desktop Book Antiqua 3,141 21 99.331
Bangkok Post Century Schoolbook 1,734 14 99.193
The Nation Century Schoolbook 1,268 50 96.057
mgﬂ 20,190 354 98.247

VYo a a -
a) HAM3301AIONBININNTIIN ¥R
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AN 19 (AD)

Nymsniemisdenumn ARBIUUBNYS fnauda | dwouda | wedisua
srwslu | snwsiisr | ansdiin
M AANDIA onYI
Datamation Century Schoolbook 3,204 65 97.971
Asian Electronics Engineer Times new Roman & 3,126 109 96.513
Garamond
Corel Photo-Paint 5 Bookman Old Style 2,643 71 97.301
World Wide Web Database Garamond 1,521 30 98.028
Unix World Magazine Times new Roman & 2,292 128 94415
Century Schoolbook
lﬂétl 12,786 403 96.848

b) HaM331oANIIINNIAIN 1 1A 19Anaeu

L4 ¥
MINATIUAT I 921H DANINYBIY BANNUNA IUNINNITAIHT oM adoR U Tu
¥ ¥

dnvaizgudtesunauamiiniuliaunsaimmuald msnarevziiuiluaeadiu
AIMUTMZNATOUMIAITNBSVINNTMNIN IFANaeU Auaaalums i 19 (@) dmidess:
naaeumMIaIonsnnNsmsn hildlddnaeudwaasluasian 19 ) namsiiwnnsms
nlddnaeuvziinnnaniimsinmnasash i 1d1sdnasu iWisananuuusnus lunsmsy
T¥inaousziidndifostunuusnusniieglugmdoyaunni

VNMSNATBUMSFNAIONYINAMTITONUN The Nation NUNBAINIFIQNABII
"9 A @ e = 3t o a w o L o o o 9 Vel
Aoy 1HBININAIBNBIVRIM MBI IAldnEuzAiuInn lvesisudnnugndeseghn

-y ' a { o o @ w
96.057 nosidua @uiwzilunuusnusiidumsingewnudna msiiwisauinn
. . Ao Yo b4 Y LY A o a
215815 Unix World Magazine 11635101533190ABANBOITUAY (1BI9I1NAIDAHIVBININNBIU
¥ o TR ' 1o & o o Ao 4
Whuithunwpsnusi limelddaaeunden uaz hiflinwadoadsvunuusausiiioglugm
o d 'ﬂ.

Joyavh IMnlesiduannugndntagh 94.415 nlesisua

1INMINATBUTINUBNT HINAIBNYIVBININNANYazAARUINIU TiaNsauen

o o o a ' ' = " 5
pon1d sz Iionsmsfiigndeaiinieglusae 85.00 nediiua fe 94.00 nlefiFuamniy
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I* PROGRAM : SINGLE.C *
/* ISSUE DATED : 12 JAN, 1996 e
/* EXPIRE DATE : 14 FEB, 1996 *
I* BREIF : Test process Perceptron Learning Rule </
r (Decreate and Continueos activation function) I
r* Boolean AND PROBLEM L]

I\I e dede e de e e dede e e e e dedededeodee e e e e e e e dedeie e dedede e e e dededede e e e dededeoe *I

#include <stdio.h>
#tinclude <stdlib.h>
#include <conio.h>
#include <math.h>
#include <stdarg.h>

#define On (1.0) * Binary ON */

#define Off (0.0) [* Binary OFF */

#define Threshold (0.5) f* Threshold value */
#define Fixbias (On) I* Bias value */

#define Df(OUT) (OUT*(1.0-0UT)) I* First order differentail */

#define Sigmoid(NET) (1.0/(1.0+exp(-(NET+0.5)))) /*Activation function */
#define HardLmd(NET) ((NET) < ((On+Off)/2.0)) ? Off : On)

#define Class (4) * Class boolean AND */
i *
r* Print text on screen (X,Y) *
" *
void text (int X, int Y, unsigned char *format, ...)
{
int len;
va_list arg_ptr;

unsigned char output[200];

va_start (arg_ptr, format),
vsprintf (output, format, arg_ptr),
va_end (arg_ptr);

gotoxy (X, Y);
printf ("%s", output);
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}

= TF

-

}

*l
Decreate Perceptron b
*

oat Decreate (float desire, float actual)

return (desire - actual),

)

Continueos Perceptron *l

*

oat continueos (float desire, float actual)

return (desire - actual)*Df(actual);

*/

Main Function *
*!

oid main (void)

int i, loop;

float net, out, w1, w2, w3, err, nel;

float A [Class] ={ Off, Off, On,On}; /*Input pattern A */
float B [Class]={ Off, On, Off, On};, /* Input pattern B */
float D [Class] ={ Off, Off, Off, On}; /* Desired output */

wl=02 w2=0.3; w3=04, I* Weight */
nel = 0.8; /* Leamning rate 0-1 */
er=1.0; [* Initail pattern error */
loop = 0; I* Loop number (0 - 1000) */
clrscr ();
while ((err > 0.1) && (loop++ < 1000)) {

err =0.0;

for (i=0; i < Class; i++) {
net = w1*A[i] + w2*B[i] + w3*Fixbias;  /* Feed forward */
out = HardLmd(net); I* Feed forward */
w1 =w1 + nel * Decreate(D[i], out) * Ali];
w2 = w2 + nel * Decreate(D[i], out) * BI[i];
w3 = w3 + nel * Decreate(D]i], out) * Fixbias;
err = (fabs(D[i] - out) > err) ? fabs(D[i] - out) : err;

text (30, 10, "Loop (%3d)", loop);

text (30, 11, "Step (%3d)", i+1);

text (30, 12, "Learning rate = %5.2f", net);

text (30, 13, "Actually output = %5.2f", out);

text (30, 14, "Weight #1 = %5.2f", w1),

text (30, 15, "Weight #2 = %5.2f", w2),

text (30, 16, "Weight #3 = %5.2f", w3);

text (30, 17, "Pattern error = %5.3f", err);
}

}
text (30, 20, "End of Task ...");
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