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Abstract

This thesis is a study of Thai Printed Character Recognition by Using Bacprogpagation
Neural Network. Thai Characters of page document scanned from 87 Angsana Upc with 12
point per inch are used as inputs. After train Neural Network recognizes with these characters,
page document is scanned with the ratio of resolution=300, scale=100%, bdghmeSS;IOO%.
Consequently file gfaphic is ohtained and it .is converted to be a binary file using the tif2b.exe
program on microcomputer. When each character in the binary file is sepérated, its recorded its
position in order to be the input for Neural Network to recognize and to be data for converting
to the original position after Neural Network recognize. The recognition results and the
characters position are saved on file. In the study, Neural Network is simulated by using Back-
propagation Algorithm. There are four layers in the simulated Neural Network. One input layer
is 1,600 nodes, two hidden layers are 230 nodes, one output layer is 87 nodes. HP 9000/327
Minicomputer with Unix HP-UX 9.04 is used for the simulation. From the study, it is found
that it took 13 days for traing Neural Network to recognition these 87 Thai characters with the
average of 98% when 60,000 tested characters are used. Without any noise, the percentage of

the accuracy of the tested paper is 98 with the recognition speed of 1.5 seconds per character.
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sudiantosn s mun ‘

TMTUNMTANaDU (training) enseinuludnuuLifios 1 i‘f"‘u (Single Layer) B
UszausaduSoiumnnlusausn q uasein Idtszauilymuned S idnuauzveunomn]
ATOU(Perceptron) Kt 1 S (Single Layer). lernnsoudilym 1 Silomdaecredt
1Jsx'emﬂtgmﬁ’u«?}q'lﬁmmsnuti'ﬁfgﬂ1Hﬁﬂuﬁmumxﬁmﬁ'nmﬂanﬂ@%ﬂaas} (XOR problem)

Hsa191ngUi 40

> NET | | > QUTPUT

U7 49 monlaseu (Perceptron) Al%uAam
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{ A P2y Sl 1w
$1x uaz y Judunaiierims XorR mnwaniua NET fisenunSafismiify
NET = XW, + YW, “9)

k) ° J 'y et 1 P ° 1
AUTININUAAT threshold ¥oIHINTFU B Gl'ﬁllﬂ'l ] HlasmMuam W, uas w,

.4
dum q witwdusws Waumsidu
Threshold = XW, + YW, (4.10)

3 vy o oo J i
Fa8mm3 plot nsmluiiia X-y w2 ldnamlidunse Saguf 410

F-Bl +Al
Y
€—xwW l+yw2=Threshold
Ag B§
p e !

-

U7 410 nsminuduiug Xy

M913anmsn.X0R lugiffi 59

Point Xvalue Yvalue Desired Output
A0 0 0 0
BO L o 1 '
B1 0 1 1
Al | 1 1 0

Ul 4-11 msdndngies
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dushin1s plot yarmaqvesasiashilunsanuduiug x-v 2181l 4-10

dusmnssaumsfilia NET sonnluiSnfiseifiuie NET #iSidminnie
threshold vxfimagnedinladnniliveudunsedaush NET fifisfesndnzegmedndanily

NS uNeITLAseU (Perceptron) f‘:ﬂzmu'ﬁnuﬁ’i]aujmf':'lﬁ' 8198 A0, A,
ogluSnnilunzyn B, B, oglundnuils Taulfiduaseiifion NET ifush threshold
Hudntaudnngyhitwsuihorumndunseguuylad hisnnsefiszudald e
fehidussimuari treshold , Wi,w2 fausu'ls Aliounsalii oupur vonugndes
NnA ?«ﬂmumm?ufrsm%’ﬂﬂiw HymmsuriaomFadu (linear separability problem) FUAA
i‘;uum:uwnmai‘liuumuaﬂmﬂfﬂtymmaqms XOR

flamuesms XOR 7 annsoudlligmld Taomslddauuzvesmsinemlasou
naw Fu (Multilayer Perceptron) uasEms A W dudeni i (weight) ¥8391 ATt
(Network) (udnunzveamsfmuan laslonuaaduies Lilvdnuuzvesmsdnasy
(training) (floanoinluasioiy 838 sRaSsmsAnaoy (taining) 7' 16wa g uvoame-
winsouvaw q $1 (Multlayer Perceptron) ﬁ'qfuﬂ'mummfhi’rﬁqLﬂuﬂtymﬁﬁmﬁybmmu
wawd mmg\gﬁaaumﬂmwmmsﬁﬂﬂau (training) #731AS9970 (network) TUANMRY

v )
12w 9 YU (multilayer) WO

nfvounan (The Delta Rule)

)
o o

npfidinguile Sl lumsAnaeu (caining) memlaseu (perceptron) HATADI
Tonvneiverir lU 19 umsAnaeu (training) 1A 1ASINEHITOU (Newral Network) il
Snvais waesu (multilayer) A2t ¥efonT AHUOAUARAT (Dalta Rule)  lasnguasiaam
(Delta Rule) 'f:ﬂzgﬂ‘l‘iﬂumsﬂ%'mimﬁ'ﬂ (weight) YBUNBLNUATOU (Perceptron) ldpdn

t 4
dumeauna , Anyaizvenguzliznoudlsgamafuianie 9 fail
§ = (T-A) @.11)
' o s/ Y a c’a‘
Tas T s output finasims Ivifanasenusmwanlasewiis (perceptron)

Artlusi ouput fieemneTsmumsileusuyaiily

& AufwasessznIen 2 sty
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1 4
[ Y 1 o a 1 . A ™ Qs 1
wisninlaan & uda mrilezgmi1lugadunm input usas input iel¥lumsiush
» [] v "o
Wmin (weight) manzauveusas input uenmiuditesgmillguiuadamsou
A P o a . . . ¥ =&
¥ (leaming rate) Wetusz@nFamlumsAinasu (taining) 1HS5unsedar Feaanso

¥
Foudugas 1ddaiide
Ai=ndXi (4.12)

A 1 1 H o %4 T D’I as L L
Fam Al mngdemfiszasgnth T ¥ lunsdfuanimiin (weight) voumaza

1 4
1IMIn (weight)

A1 Xi fof input  vector
- Y 4 3/ &
n AgOAIINITISUU] (leamning rate)
ar c’: @ 1 °y s o Yo J &
gatugasmslfuaniminaunsodouladadl As
wi (n+1) = wiln) + Ai (4.13)
¥ 1)
Tag Ai WuanhminidesdSuveusas input ¥8981 input x 18 9
Tuaums - )
v
witn+Duamimin vdansdsuy

} 4
win) uanimdn deumsiliu

422 Tma-u'wﬁ'a‘smumuxwﬂwsaummé’uﬁ‘mu‘im1ﬁwu€ﬂﬁ'ﬂf’;
(Backpropagation Neural Network Algorithm in this thesis)
ninlszauilymifeatumsindenvin Tnsstreiisouludnuas
wa189 (multilayer) wuilunanuaoin ldimsAndanedfiu (Algorithmy witaaan Wedndou
(training) 1¥A IATIU1071250U (Neural Network) Iuﬁnymzﬁmuq%u (multilayer)
FeldnamodmnalumsinaeuTnsivieiisey edanedni (Algorithm) i 1w Tasee
117584 (Neural Network) ﬁi’lgﬂunuuﬁ%ﬂmﬁnﬁaﬂaﬁﬁu (Algorithms) v94 Inse8iIs0U

E 4 0
UV IASIVIBTITOULLVULANSBURUAFU (Backpropagation Neural Network)
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4221 anuazlassailavesinsavia (Network Configuration)

1. #3598U (The Neuron)
ANNUTUITOU (Neuron) S RRGESTRNTIOTT Backpropagation (Backpropagation
Network) TanyuzaszUi 4-12

v
TasdunouusnAsamnIsai1ang (weight) NATFUIAVITUIN +0.00184-
0.001

Input Activation
Wt Function
Xl——>
xz— W2 o v LIET 4 p L sour

n
NET=X1W I+X2W2+... +XnWn= 2, XiWi
QUT=RMET) =1

77 412 davmziseuveslnssiouuunawseuwIn T
wazdnuusm q W wadiwdudnuusna q hlvesiiaseud ldnenaiuwds uddiu

& o Y < o it o ta &

wiafiuanariufie iufladdunsnseduiitidnyus liBadu monlinear function) ¥4
o a Yo o [ 7 g / . . a" 1

aumsitsylgfudmsuilngunisnszdu (Activation Function) Hezeglugduuuauns
-1
Ao

OUT=F(NET)=1/(1+exp(-NET)) (4.14)
Fuagmstietueldh e NET= 0 udr oUT =05
S NET>>0 ud2 OUT =1

e NET <<0 181 OUT =0

4 y o _1d
FanTvesaumsiiaunsoglangli 413
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our

—/ ’
> NET

<— NET<<0 —?_NET‘>>0 —

U7 4-13 nsmveailanidunisnsedu (Activation Function) Aiflaunis
[OUT=1/(1 +exp(-NET))] (4.15)

& & ¥l o a ' 4
FaflansudnuaeilisninGendy Sigmoid Function tiiaanvinduIfvens il

Y o & 1 o\ thg H 1Yo Al
ﬁﬂyﬂl‘zﬂﬁ"wgﬂﬂ? S U3IA1 derivative UﬂQWQf{ﬁﬂJuﬂzuﬂ’lﬂ‘!u
dOUT/dANET = QUT(1-0OUT) (4.16)

& Y s 1 > o % o a '
gtz lFlumsdivunnhminweighy Tngsriina lumsi lditamsgidvesn

outputfinoams Idilued1d feznandteelal
2. Anvawyaalnssiegnas q ¥i (Multilayer Network)

Tugilft 5.12 uaasdnuavertrsetioilssouuuy tuansoUN AT
(Backpropagation Neural Network) 1U@nNaIzvians o u (multilayer) Sulszneutuan
1759U (Neuron) ﬁTﬁ’ﬂénﬁw’fu fidummeiidiuth luaeuoves output Fa141uns
MAATIIANAIEYIeAN output AREIMIFUR output AAABUITY éqﬁﬁ’rﬂ:gﬂz’fau

ar ar 1 A‘ @ o, o a [}
ndudh Ty luds Tnseie (wetworiito 19 Tunstfuamimin (weighty moludaTasevie
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[1][1] wmm{ R PR WG WHIIH]

BH2([1}

BH1[1
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Error
Error 4—o1 _ “«— TAR[l] Er;or «— _ — TARR] 5 +—] —

Outputo(1] Outputofout]

@ ...................................................... @

Inputo{1] Inputofout}

WHOMW“‘I VeAETESY)] WRUHOTHY WHOHjfout

Outputh2(1]  \ Outputh2(j] Outputh2(H)

Inputh2(1] Inputh2(j} Inputh2(H]
BH2[] M2 2(HT RUHEH] WH2Eh]T] WH2H]H]

OQutputh1(1] Outputhl (h] Outputh1 [H]
\ @
Inputal{1} Inputh1(h] Inputh1H]

........................... Inpat(T]
Input(1] Input{2]

JU 414 Tassioissunuuuuanssuwundy 2 Fadmawed 7l

)
TunuINeil (OUT = 87, H =230, I = 1,600)
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My

Input (1,..., 1,600] = Sunannined i 19 TumsTndeunietloulun lnseie

TAR [1,..,87] = 16'17711911{111111w'?ivf’\'énn1s=§mﬁﬂmﬂmsLwﬁ'wﬁmum‘lﬁmq
fudunadhmneiidoans

deltao [K] = ﬁumﬁn‘h&’r‘lunﬁﬂ%'udw‘iﬂwmmaamiﬁ’gﬂﬁ'awiarm
WHOI[K] ey IinaveasAanain ﬁzmﬁmgﬁﬂ
OutputofK] Uazf deltao[K] frﬂzti‘lu%’aga"lumsuaﬂm
Aawanafulaig hidden units Fufhusueyseumhiids
Yoyaugyiin Inputo[K]

deltah? [j] = daduiilFlumsiliumdanmavesnligndesdmiuna
WH2 [h] {j] c?aﬁﬂﬁ'xﬁﬂfhﬁﬂwam‘?iumﬁumgﬁm Outputh2 (j]
AL deltah? [j] ﬁﬂztﬂuiaga1ummaﬂﬂ'1ﬁﬂwmﬂﬁ'ui’;u‘lﬂfj
wesflagioumiiidadonnaudnngyiin mput

deltahl [h] = ﬁmfauﬁ‘lé’ﬂumsﬂ%’mhﬁﬂwamvaqnﬂ“lﬁ'gﬂﬁaqﬁm?mm
WHI1i][h] %aﬁ1lﬁ'xﬁﬂﬁwﬁﬂwa1ﬂﬁw1ﬁvgmgﬁﬂ Outputl [I] Hag
1 deltah1[h] ﬁyixzxi‘lu%’agaﬁ‘la’f"iummaﬂfhﬁﬂwmﬂﬁuw‘?vu'lﬂz;f'

miweifiegneumihidsdryanaudungyin mputlf)

n = Sasnmidoud Salumsvien 9 dnidy 01

alpha = Tuwugweanmsdiunn Falumshanldaimsy o
Inputfi] = DNRAYER i

BH1[h] = shluuseuudarugiia & b vuEamwawes 7 1
BH2 [j] = i luueuudamugiin faf i vuSaumwed 7 2

BOK] = mluneauwewiyagiia &7 k yueninmawe?

Inputh2 [j] = BUWAYR j UuTARWAWesT 2

“1 a & o o
AWATINBUNAVN Inputh? [j] Fediounislunsdmam e

Inputh? (] = BH2(j] +i0utputhl[i] *WH2[/1 417

H
flueninafioensin Inputh2(j} 1¥1¢ Activation Function figr

Outputh?2 (j] = 1.0/(1.0+ exp(-Inputh2(j])) (4.18)



= o = 1 P
Inputhl[h] = BUNAYUA h VUTAAUIAWGDIN 1

NI INOUNAYDI Inputl [h] Fofimunslumsd e
Inputh1[h] = BHIH] + ifnput[i] * WHI[{][A]
{

fAIueNTnnfieansIn Inputhlfh] 91 Activation Function fi

Outputhlh] = 1.0/(1.0+exp(-Inputh1[h]))

(4.19)

(4.20)

Outputo[K] = (01MHAYilA K uusmyamiwey
) a A -
AINATINOUYAYDS Inputo (K] Felaumslumsdmndo

Inputo(K] = BO[K] + iOutputhz[i] *WHO[i[k] (421)
i

O MYANBBA1A Inputo[K] 191¢f Activation Function #19

Outputo[K] =1.0/(1.0+exp(-Inputo{K])) (4.22)

[y Y] 2
dansanuveImsHnaeu

1 4 ] v ¥

' #i SumMmUamalsin (weight) nanuadiumusendng -0.00184

40,001
fugouil 1 duseudt 2 8¢ 13 yazfidoniiihuegs
While( (errorb >0.005) && ( [errorb(new)-errorb(old) ] > 0.0002  (4.23)
Funnud 2 ﬁ“mﬁl'u‘qﬂfj‘umﬂ'Ii.ﬂﬂ’dﬂulﬁ,ufﬁﬂN‘ll"lﬂﬁ’:ﬁﬂ‘lﬂﬁ;?h step 3 09 11

nszurumsauiua e (Forward Phase)

Qe
B

dmiuudazgiaduns (nputl to 1600] Wvdygnadunyamput(

Tumou”n 3
— ¥
o t a - ar 2 - & e 1 o
uazpszwdyana hidyialnduuuduiiuginsaduawe i lusa
[ (u’; d'

AU TuN 1
} 4 [ .
duseuin 4  dmivusiasEadugiin (nputhl(h]) 1ﬁ'ﬂ1wasawaqmsgmﬂwaqa

weight uazdunaiitnn Tavdaunsde
. 1600
Inputhlfh] = BHI[h) + ), Input[/|* WHII[K]  (4.24)
i
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mmi’"uﬁmﬁﬁmaﬁw{ Inputhi[h] n’f"nqiﬂaﬁ*f}'uuaﬂﬁzﬁ'utﬁan1
Fyanouoninn Ouputhlh] Feliaumsie

Outputhl(h] = 1.0/1.0+exp(-Inputh1 (h])) (4.25)
wdnhidyan Ouputhifh] nszvihiynglnveuawesundiile
NN 9 gUAVY hidden Unit 1u layer2

¥ v
dunounl s dmiuusasgiiauudaausui 2 Inputh2g) mwaswveams

)
= ! a’

Ruiuvedy weight uazduyalidedyanaudumIasfioumslu

&4
NIINIAD
H
Inputh2(j] = BH2[j} + ) Inputhl[i]* WH2[{][j]  (4.26)
i
> ‘y’ (-3 -] s 1 Q'I ) Q’I A
NATTIMaiRaans Inputhz(] hgedunendindumom
o d o
Fygnueiye Outputh2(j) Feflaumsde
Outputh2fj] = 1.0/(1 + exp (-Inputh2ji)) (4.27)
-] Q: ) A
wdnidyana Ouputhzfi] nszaiehiynginveuawesuudie

1N 9 §HAVU Output Layer

Le
h.

YUADUN 6 TMTUUGIAZYUIALU Output lawa (Out=l, ..., 87) 1T 1HINITOM

BUNAVDI Output THUANARLAT (Inputo[OUT] Tdmuaunis

H
Inputo{K] = BO[K] + >, Qutputh2[ j1*WO[j1[k] (4.28)
Jj=1

N kA o , & a & 4 o

waznmiuiihmsmeadwidgilsdiuuenmniuiomdannn
&

e WiNA OutputoK] Feftaunisde

Outputo[K] = 1.0 /( 1.0+exp(-Inputo[K])) (4.29)

Ce

uT
duneui 7 errorp = (1/2)*%(TAR[1‘] - OUTPUTO[i))* (4.30)
{

nsrumsfeundumemmilfudyenafianan (Backward or Backpropagation of error)
) o \ L4 =Y [ 1
vugaun 8  dwmsuunaziemyaglin (OutputoK] , k=1, ..., OUT) Susuthmne
Ll -~y -y A (-3 L) A
YomAABUNANAT T UL IRBR IAIMIMAANAIR (deltao(K]) F4

ot Qo -~ =
11’:'(11ﬂ’]51ﬂﬂ15ﬂ111')ﬂ1ﬂﬂ"

delao[K] = (TAR[K]-Outputo[K]) (1-Outputo{K])Outputo[K] (4.31)
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v‘hmiﬁmamﬂ'mmﬁv’l’mﬂ%“uﬂqqLﬁbﬂi"nmnm WHO[{1[K] Alonaa ,
Fraumsvemiidenliulssie AWHO [iK]
AWHO(][K],,, = (n*deltao[K]*Outputh2[j])+(alpha*AWHO([K], )
Mnsinua luues (Bias) ﬁﬁ’aﬂ%’uﬂ;mﬁaﬂ%’um BO[K]
Tumends
ABOK],,,, = ( n*deltaO[K] ) + (alpha*BO[K],,) 4.32)
wazhmsdedygnu detaok) Tigglinluaweimndaiidinda
1 awes
dmsundazFaugiinluawesh 2 dmputh2f] ,j=1, ..
(HL = 200)) MAATIVOIFYAIY delta I INIMBIWOI TN
Faliaunsia
deltah?[j] = [ i{ (deltao[K] * WHO(j1[k])]*(1-Outputh2
G1)*Outputh2[j] (4.33)
ﬁmﬁf‘imamfhmﬁﬁ’mﬂ%’uﬂg«ﬁaiﬁumsﬂ%um (WH2h]([j]
AWH2(h](j],.,, = ( n*deltah2[j]*Outputhlh])+(alpha*AWH2[h][j],,,)
Mmsfmuua luied (Bias) “V’iﬁéiﬂ%’ﬁﬂ;«ﬁaﬁhm BH2(j]
Igndoaiiu
ABH2(jl,, = (n*deltah2fj]) + (alpha*BH2(j],)  (4.34)
wagimsdedayana delanz] Tdgiintuawesiidndgn
node
dmfuurnziarugilaluowes i 1 (mputhi ) , be1,...,
(H=200) }msvINas mvesdamnat delta Feaaunsinimiwed

ThauuFiiaumsie
H

deltahl fh]=[ 2. (deltah2 [jI*WH2h]])](1-Outputh1 (h]y*Outputh1[h] (4.35)
j=l

ﬁ1ﬂ1sﬁ1mmﬂ'mm"'§é§'aqﬂ%"uﬂ;uﬁaﬁmnﬂ%’um (WH1[i][h])
Feftauns
AWHIi](h],=(o*deltah1 [h]*Inputfi])}+(alpha*AWH1 [, (4.36)
MAsAUIUM TULoT (Bias) ﬁﬁaqﬂ%ﬂ;mﬁaﬂ%’um
BHIMH] Igndesiu

ABH1h], ,=(n*deltahl (h])+(alpha*ABH1[h]_,,) (4.37
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uashimyasdyana deltahl ) llgytialumweinm

ﬂ’j‘l‘nﬂ node

TunoumMs13u weight uag Bias
L 4 [}

Jupgui 11 dMILUAAL output Yiln Outputo[K] (K=1, ...

WHO[j](K],.,,= WHO[j](K],, + AWHO[jI[K] - (4.38)
BO[K],., = BO[K],,, + ABO[K] (4.39)
&miuudag hidden giin Tutawes i 2 Outputh2(j G=1, ..., H)
M1M1515M bias LAY weights (h=1, ..., H)
WH2(h](j],..., = WH2[h][j] s + AWH2[h]{] (4.40)
BO2(j].., = BH2(j,, + ABH2(j] (4.41)
dmiuusazdadugiinluawesT 1 (Ouputhi[h] , =1, ..H))
MM3U5uM bias HAZANIA (weight) Tavaunis
WHI{i]h],., = WHI1[]h),,, + AWHI{i][h] (4.42)

BH1[h],,,, = BHI[h],, + ABHI] (4.43)
o (=1, .. 1) '
fumeud 12 erusiianIn IdyeRnaeusundny s udnihmsdiud
errorb = errorb + errorp (4.44)
Sugoud 13 'nﬂﬁauLfi‘au'lvmﬁé‘uqﬂmsﬁ'ﬂaauﬁat’ﬁ (erorb > 0.05) uae

& w o &
(emorb,,, - emrorb,) > 0.0002 Wumesuladumnilalinganms

Anaaulasiveiasou



TAR{1}=1
Emol 4— _  — Emorde— _  e——TAR{2KO ErTo—, L~ TAR{3RO

Qurputt Layer

WHO(3132)

Hidden Layer2

lnputh{2] ./

2 8
/ WHZ —ﬂil’/ WHQZ{II/ WNXZL2]3) WHZafa) WHZ312]

la! 111 1(2] qug;h .
% ) ( O‘% @ ) Hidcen Layer 1
} /
. /

[&) Inpumni(2] /

s / \ -
/_ \\‘-
\ 7 >
C WHI1RAH (2B 1{3 TAH 1{4 MSFH I3 1(6 SRR (SRAH19]3]
input1] inpud2] \, inpud3} Input{4} 3 Inp] S5 \) Inputs} Inpuy7] = In@ inputf9}
Q 1 o] 1 1 1 [} 1 Q
L1118
1] 7
Oy 0

Wedunanilsutinuthmosfio TAR[]=1

3t 435 dedulasawiieuuzimsilousunauazduthnune
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-
o

9 L] <2 a % 1 < v e
uuﬂaumimmmumzmmsdnaauawqmﬁmma 1 '1mm'Tm«namsaumm1i

ULANTDUNUNYY

v ]
s -

b . 1 4
VUADUNO Sufmuamaalsian(weight) tazbiasvianuaitiumey +0.1,-0.1
v ]
o =)

t 4 ] v
duaou 1 Mvuaeuh 2 84 13 vazdennuilidussa

While((errorb>0.05)&&((errorb(new)-errorb(old))>0.0002))

Ce

b d
dugeun 2 dwmiunagueansAnasuliinsuoiaseusuiunsiunoy
3011

aszwaumsaudumsmualdienh (Forward Phase)
Yuaouf 3 Input(1] =0, Input(2] = | , Input(3] =0 , Tnput[4] = 1 , Input(5] = 1
Input[6] = 1, Input(7] =0 , Input(8] =1, Input[9] =0

. 9
YUADUN 4 Inputhl(1} = 0.1 + Z((0*0.1)+(0.1*1)+(0*1.0)+(1*0.1)+(1*0.1)+

=l

(1*0.1)+(0*0.1)+(1*0.1)+(0*0.1))
= 0.6

9 .
Ioputhl{2] = 0.1 + 2 ((0%0.1)+(1*0.1)+(0*1.0)+(1*0.1 »H+(1*0.1)+
S

(1*0.1)H0%0.1)+(1*0.1)+(0*0.1))
=0.6

9
[mputhl{3] = 0.1 + Z((0*0.1)+(1*O.1)+(0*1.0)+(1*0.1)+(l*0.1)+
/=t

(1%0.1)+(0%0.1)+(1*0.1)+(0%0.1))
=06
AU Owrputhl{1] , Outputl(2] , Outpurl(3] VINATTHIL
wonfnFuileisu

Outputh1[1] = 1.0/(1+exp(-0.6)) = 0.6456

Outputhl [2] = 1.0/(1+exp(-0.6)) = 0.6456

Out;umfts] = 1.0/(1+exp(-0.6)) = 0.6456

wdnhidgyane Outpurk (1-53] sz lnngilavevawsun
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Ce

’
<t

1uaduN 5 Inputh2(l1] = 0.1 + ;‘:l [(0.1x0.6456) + (0.1x0.6456) + (0.1x0.6456)]
= 029368
Inputh2(2] = 0.1 + ;‘,: [(0.1x0.6456) + (0.1x0.6456) + (0.1x0.6456)]
= 0.29368
Inputh2(3] = 0.29368
A1U70A1 Outputh2{1] , Outputh(2] , Outputh2(3] TINNITHIULBARIFU
Outputh2{1] = 1.0/(1+exp(-0.29368)) = 0.5728
Outputh2(2] = 1.0/(1+exp(-0.29368)) = 0.5728
Outputh2({3] = 1.0/(1+exp(-0.29368)) = 0.5728

e
2

funauil 6  dwmSuusazyiauu Outpur AW (OUT=12,3) Hnism
Inputo(1,2,3)

3
Inputo[1} =0.1+2.{(0.1x0.5728)+(0.1x0.5728)+(0.1x0.5728)] = 0.27

i=t

Inputo[2] = 0.1+ 2 [(0.1x0.5728)+(0.1x0.5728)+(0.1x0.5728)] = 0.27

1=
Inputo[3] = o.1+132I [(0.1x0.5728)+(0.1x0.5728)-+(0.1x0.5728)] = 0.27
A1u2051 Outputo[1] , Outputo(2] , Outputo[3] INMSHIULBARNFUHTF
Outputo[1] = 1.0/(1+exp(-0.27)) = 0.567
Ottputo(2] = 1.0/(1+exp(-0.27)) = 0.567
Outputo[3]~= 1.0/(1+exp(-0.27)) = 0.567

Ce

3 2
Tuagul 7 - errorp = 1/2*L(TAR(] - Outputo[i])

i=1

= 1/2{ (1-0567) + (0-0.567) + (0-0.567)" ] = 0.41523

ns:mumsé’auné’mﬁamé’aﬂ%’u&'qwwﬁﬂﬂam (Backward or Backpropagation of
error)
y‘ﬂ;ﬂmﬁ_& MATAIUIUM deltao[1] , deltao[2] , deltao[3] ey
fAanaa
deltaof1] = (TAR[1]-Outputo(1]) (1-Outputo(1]) Outputo[1]
= ( 1-0567)(1-0.567)(0.567) = 0.491022
deltao[2] = (TAR[?.]-Ourputo[Z])'(1~Outputo[2]) Cutputo{2]
= ( 0-0.567)(1-0.567)(0.567) = -0.1392
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deltao[3] = (TAR[3}-Outputo[3]) (1-Outputo[3]) Cutputo[3]
= ( 0-0.567)(1-0.567)(0.567) = -0.1392
ﬁmwﬁmdmﬂ'maﬁﬁ'mﬂ%’uﬂ;mﬁaﬂ%’uﬁu{ﬂ WHO(1,2,3][1,2,3]
AWHO[1){1]=( n*deltao[1]*Outputh2[1]}+(alpha*AWHO[1][1])
=(0.1x0.491022%0.5728)+(0.5*0) = 0.0281
AWHO[1][2] =(n*deltao[2]*Outputh2(1])+Halpha*AWHO[1](2])
= (0.1x0.1392*0.5728)+(0.5%0) = -7.97x10"
AWHO([1](3] = (a*deltao[3]*Outputh2(1])+(alpha* AWHO[1](3])
= (0.1*-0.1392*0.5728)+(0.5%0) = -7.97x10”
AWHO(2](1] =( n*deltao{1}*Outputh2(2])+(alpha*AWHO[2][1])
= (0.1x*0.491*%0.5728)+(0.5%0) = 0.0281
AWHO(2](2] =(n*deltao[2]*Outputh2(2])+(alpha* AWHO[2][2])
= (0.1x-0.1392x0.5728)+(0.5*0) = -7.97x10
AWHO(2}(3] =(n*deltao(3]*Outputh2(2])+(alpha*AWHO[2](3])
= (0.1*-0.1392x0.5728)+(0.5%0) = -7.97x10”
AWHO[3][1] =(n*deltao[1]*Outputh2[3])+(alpha*AWHO[3][1])
= (0.1%0.491*%0.5728)+(0.5%0) = 0.0281
AWHO(3][2] =(n*deltao[2]*Outputh2(3])+(alpha*AWHO[3](2])
= (0.1%-0.1392x0.5728)+(0.5%0) = ~7.97x10"
AWHO(3][3] = (a*deltao{3]*Outputh2({3])+(alpha* AWHO[3][3])
- = (0.1*-0.1392x0.5728)+(0.5%0) = -7.97x10"
v‘hmsﬁwmmfh‘1uuaﬁ(3ias)‘~7’%¢"'mﬁwmsﬁ%’uﬂ;uﬁaﬁum BO(1],BO(2],BO[3]
ABO(1],,,, = (a*deltao{1])+(alpha*ABO[1]_,)
= (0.1%0.491)+(0.5*0) = 0.0491
ABO(2], .., = (0.1%-0.1392)-+0.5%0) = -0.01392
ABO(3],., = (0.1%-0.1392)+(0.5%0) = -0.01392



Thin1adedayau deitao(1],deitao[2] deltao{3]higgyfialumame inifidindLiawes

ﬁuﬂmﬁ_g_ NMSAIUIUM deltah2(1] , deltahi2[2] , deitah2[3] INORUIUNT
Ufum
deltahz[l]=[§l(deltaomeHO[l][k])](l-Outpumzu])Outpumz[l]]

((0.491x0.1)+(-0.1392x0.1)+(-0.1392x0.1)]*

(1-0.5728)(0.5728) = 5.2x10"
3
deltah2(2)=[ ¥ (deltad{k]x WHO[Z][K])](1-Outputh2(2]) Outputh2(2]
K=1

[(0.491%0.1 1+(-0.1392x0.1)+(-0.1392x0.1)]*
(1-0.5728)(0.5728) = 5.2x10"
deltah2[3]=[él(dcltaoﬂc]xW&O{I}[k})](l-Outpuch(’;!]) Outputh2(3]
= *[(0.491%0.1)+(-0.1392x0.1)+(-0.1392x0.1)]*
(1-0.5728)(0.5728) = 5.2x10"
ﬁm15ﬁ1u1mﬂ'mﬂﬁﬂ"ﬂaﬂi’uﬂ;uﬁﬂﬂ%’ﬂﬁmﬂ WH2[1->3][1->3]
AWHI{1}{1] =(nxdeltah2[1]xOutputh1{1] + (alpha xAWH2{1](1])
= (0.1x0.0052x0.6456) + (0.5x0) =3.35*10"
AWHI2] =(nxdeltah2[2]xOutputh1 (1] + (alpha xXAWH2{1](2])
= (0.1x0.0052x0.6456) + (0.5%0) =3.35%10"
AWH1{1][3] =(axdeltah2{3]xOutputhi{1] + (alpha xAWH2(1][3])
= (0.1x0.0052x0.6456) + (0.5x0) =3.35%10"
AWH1{2]{1] =(axdeltab2({1]xOutputh (2] + (alpha XAWH2(2](1])
= (0.1x0.0052x0.6456) + (0.5x0) =3.35*10"
AWHI(2](2] =(axdeltah2(2]xOutputh1([2] + (alpha xAWH2(2](2])
= (0.1x0.0052x0.6456) + (0.5x0) =3.35%10"
AWHI[2][3] =(nxdeltah2(3]xOutputh1(2] + (alpha xAWH2(2](3])
= (0.1X0.0052x0.6456) + (0.5x0) =3.35%10"
AWHI(3][1] =(axdeltah2(1]xOutputh1[3] + (alpha xAWH2(3](1])
= (0.1x0.0052x0.6456) + (0.5%0) =3.35*10"
AWHI[3](2] =(nxdeltah2[2]xOutputh 5] + (alpha xAWH2(3](2])
= (0.1x0.0052x0.6456) + (0.5x0) =335%10 "



9]
‘P2

AWH1[3](3] =(nxdeltah2{3]xOutputh1{3] + (alpha xAWH2{3][3])
= (0.1x0.0052x0.6456) + (0.5x0) =3.35%10~
Masdulum luuee (Bias ﬁﬁa«ﬂi’uﬂwﬁaﬁum BH2{1] , BH2[2] .
BH2(3] ﬁ'f_m?fm‘f;u
ABH2(1],,, = ( n x deltah2(1]}+(alpha*ABH2(1] )
= (0.1x0.0052)+(0.5x0)
=52%10"
ABH2(2],.,, = ( a X deltah2(2])+(alpha*ABH2(2]_ )
= (0.1%0.0052)+(0.5%0)

a -4
= 5.2%10
-3

ABH2(3] .. = 5.2%10

new

<

Jugouil 10 MMIAUIBAT deltahl[1] , deltahl[2] , deltah1(3] INOR LI
Usum

3
deltahl{1] = [ 2 (deltah2[j] x WH2[1]1(])] (1-Outputhl1(1]

j=

((0.0052x0.1)+(0.0052x0.1)-+0.0052x0.1)]*

¢ (1:0.6456) = 5.572x10"

deltah1 (2] = [ 3. (deltah2(j] x WH2(2]GD] (1-Outputh2(2]
S j=t

= [(0.0052x0.1)+(0.0052x0:1)+(0.0052x0.1)]*
(1-0.6456) = 5.52x10"
deltan](3] = [, (deltah2(j] x WH2(3IG])] (1-Outputh2(3]
=

= [(0.0052x0.1)+(0.0052x0.1)}+(0.0052x0.1)}*
(1-0.6456) = 5.52x10
fnmsfnnusnaiidesludsuieyiusing wHI[1->3]01-53]

AWHI({1][1] = (axdeltah1[1] x Input(1] + (alpha xAWHI1[1][1])
= (0.1x0.00052x0) + (0.5x0) =0

AWHI(1](2] = (oxdeltah1[2] x Input{1] + (alpha xAWH1{1](2])
= (0.1x0.00052x0) + (0.5x0) =0

AWHI[1]{3] = (nxdeltah1{3] x Input(1] + (alpha xXAWHI[1]{3])
= (0-1x0.00052x0)+H0_5x0)=0



AWHI1{2][1] = (axdeltah1{1] x Input[2] + (alpha xAWH1{2](1])
= (0.1x0.00052x1) + (0.5x0) = 0.000052
AWHI1{2)(2] = (nxdeltah1[2] x Input[2] + (alpha xXAWHI[2(2])
= (0.1x0.00052x1) = 0.000052
AWH1(2](3] = (nxdeltah1[3] x Input(2] + (alpha xAWHI(2](3])
= 0.000052
AWHI1(3)(1] = (nxdeltah1{1] x Input[3] + (alpha xAWHI(3](1])
= (0.1x0.000052x0) =0
AWH1(3](2] = (nxdeltah1[2] x Input[3] + (alpha xAWHI(3}(2])
= (0.1x0.000052x0)-+ (0.5x0) =0
AWH1(3](3] = (nxdeltah1{3] x Input(3] + (alpha xAWHI(3][3])
AWHI[4](1] = (nxdeltah1[1] x Inputf4] + (alpha xAWHI[4](1])
= (0.1x0.00052x1) = 0.000052
AWHI[4][2] = (nxdeltah1[2] x Input[4] + (alpha xAWHI[4][1])
= (0.1x0.00052x1) = 5.2x10"
AWHI[4)(3] = (nxdeltahl[3] x Input[4] + (alpha XAWH1(4](3])
= 52x10"
AWHI(5](1] = (axdeltah1[1] x Taput(5] + (alpha xAWHI([S]{1])
=5.2x10"
AWHI[3](2] = (nxdeltah1[2] x Input[5] + (alpha xAWHI([S](2])
=52x10"
AWHI(5](3] = (axdeitah1[3] x Input[S] + (alpha xAWHI([S](3])
=52x10°
AWHI1(6](1] = (axdeltah1{1] x Input[6] + (alpha xAWHI[6][1])
= 52x10°
AWHI(6][2] = (nxdeltahl (2] x Input{6] + (alpha xAWHI(6][2])
= 5.2x10°
AWHI[6][3] = (axdeltah1 (3] x Taput[6] + (alpha xAWEHI(G](3])

= 5.2x10"



w
th

AWHI[7](1] = (nxdeltah1[1] x Input[7] + (alpha xAWHI[7]{1])
=0

AWHI1({7]{2] = (nxdeltah1[2] x Input{7] + (alpha xXAWH1[7][2])
=0

AWHI([T7](3] = (nxdeltah1[3] x Input[7] + (alpha xAWHI1[7}{3])
=0

AWHI[8](1] = (axdeltah1[1] x Input[8] + (alpha xAWH1([8]{1])

5.2x10°

]

AWHI1([8][2] = (axdeltahl (2] x Input(8] + (alpha xAWH1[8][2])

i

5.2x10"
AWH1{8)(3] = (axdeltah1(3] x Input{8] + (alpha x AWH1[8][3])
= 52x10°
AWH1[9][1] = (nxdeltah1{3] x Input[9] + (alpha x AWH1[9][1])
=0
AWHI[9](2] = (n xdeltahl(2] x Input[9] + (aipha xAWH1{9][2])
=0
AWH1{91{3] = ( n xdeltah1[3] x Input{9] + (alpha x AWH1[9][3]) .
=0
s e ®ias fivealsusafioyusm BHEIG) BH1(2)
BH1(3] Tﬁgnﬁaafu
ABH1(1],,,, = (0 x deltah1(1])+(alpha x ABHI[1]_ )
= (0.1x0.00052) + (0.5x 0 ) = 0.000052
ABH1(2],,,, = (0.1 x 0.00052) + (0.5%0 ) = 0.000052
ABH1[3],,,, = ( oxdeltah1(3])}+alpha x ABHI [3],,) = 0.000052
uazyihmsdsdayanuAanaIn deltahl(1] , deltahl[2] , deltah1(5] Tlgiytisr
‘Tiazﬂmawefﬁémimn node
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JuneuUMsUTUNA (weight) Az Bias

4 ]
ar

duseuin 11 dmiuuday output 4ila Outputo[K] , (K=1,2.3) Tharsulsush
bias UALAIA (weight) A 9 Tnue (=12.3,)

“WHO[1][1] = WHO(1](1],, +AWHO([1](1] =0.1+0.0281= 0.1281

WHO[1][2] = 0.14(-7.79x10") = 0.092

WHO(1](3] = 0.14(-7.79x10") = 0.092

WHO[2)(1] = 0.1+(0.0281) = 0.1281

WHO[2]([2] = 0.1+(-7.79%10") = 0.092

WHO[2](3] = 0.1+(-7.79x10") = 0.062

WHO[3]{1] = 0.1+(0.0281) = 0.1281

WHO[3](2] = 0.14(-7.79%10") = 0,092

WHO[3][3] = 0.1+(-7.79x10") = 0.092

BO(1],., =BO[1],,+ ABO[l]=0.1 + 0.0491 = 0.1491
BO[2] = 0.1 - 0.01392 = 0.086
BO(3] =0.1 - 0.01392 = 0.086

dm¥uusiay hidden unit TwiawesT 2 , Ouputh2(] , (=123
WH2[[1],,, = WH2(1][1],, + AWE2[1][1] = 0.1+335x10"
< WH2{il[Z]  =0.1+335x10 =01
WH2(1](3] =0.1+335x10 =0.
WH2RI(1] =01 +335x10° = 0.1
WH2[2]{2] =0.1+335x10 =01
WH2[2](3] =0.1+335x10" =0.1
WH2(3](1] =0.1 +335%10 =0.1
WH2(3](2] =0.1 +335x 10" =0.
WH2([3](3] =0.1 +335x 10" =0.1
M5 TuMm bias
BH2(1],, =BH2[l],, +ABH[1]=01+52x10"
BH2(2]  =0.1+52x 10" =0.10052
BH2[3]  =01+52x10 =0.10052



dmiuusnzdarugialumwesT 1 Oupubif] , (h=123)

WHI[1][1]
WHI{1][2]
WHI[1]3]
WHI1(2][1]
WHI1(2][2]
WHI1{2](3]
WHI1[3]{1]
WHI[3](2]
WHI[3](3]
WH1[4]{1]
WH1[4](2]
WH1(4](3]
WHI1[5](1]
WHI(5][2]
WH1[5](3]
WHI1[6]{1]
WH1(6](2]
WHI1[6](3]
WHI[7]{1]
WHI1([7](2]
WHI(7][3]
WH1{8](1]
WH1([8](2]

WH1{8](3]

WHI[9](1]
WH1{9][2]
WH1([9](3]

= WHI({1](1],,, + AWHI[1]{1] = 0.140 =0.1
=0.1 '

=0.1

= 0.100052

= 0.100052

= 0.100052

=0.1
=0.1
=0.1
= (.100052
= 0.100052
= (0.100052
= 0.100052
= 0.100052
= (.100052
= 0.100052
= (0.100052
= 0.100052
=0.1
=0.1
=0.1
= 0.100052
= 0.100052
= 0.100052
=01
=0.1
=0.1
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MA15UTUA bias

BHI(1],, =BHI[1] ,+ ABHI(1] = 0.100052
BH1{2),,, =BHI[2],+ ABHI[2] = 0.100052
BHI1(3),, =BHI(3],+ ABH2(3] = 0.100052

€e
)}

4 ' a 4 1 4 o a
YuAOUN 12 SmBuNAnN IdyeAnaeusuntou NG AshBunnyeiinaey
aoulunTassthoihrounsunndadesiinmssush emorb NNYAT
errorb = errorb_,, + errorp
(udmnﬁaadmﬂummnuTﬂswwﬁasauﬁwauwﬂ 1 f139 v
¥ [
duapui 12)
& < 4 2 . 4y
1uaguh 13 naaeuloulymsduganisinaousiodt (emor > 0.05) uay
(errorb,,, - errorb,) > 0.0002 Hhufivduladunialinga

asAnaoulassvieiiisou
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C++ Version 3.1 ¥BIUTHN Borland Intemnational M uuannzveeszulfianisaoa
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= FIRST DIRECTCNY

E\J\‘(‘l 4 The TiFF Header



95

2. The tmzge Fite Ditectory (1ED)
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3.The Tags Field
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dsznsudng 4 dauia Teg numier, Type of tag value, Number of values in tag WaZ Tag value of offset
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2 Byiss. 2 Byles 4 Bytes 4 Bytes

‘:_J"r‘\ 8 The 12 bytes of a TIFF tag
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1. The Image\Widih Tag
ImageWidth Tag = 256(100H}
Type = SHORT or LONG
Number of distinct values = 1
Value range : All p.ositive integers in Type

imageWidth usnAMINAINTesrimnivaady Pixels Anundteas@afentuunu X uiaaiy

v Ld el . . 1
wurugu Anundnzeinne FenBnednindudwnuasdinilunlnin Teg Ty Teg nﬁ’wyw. '

srlignragruninmlitaeninbinmuaAtanundizasnh@uneu
2. The Imaoel enoth Tag
imagelength Tag = 257 (i01H]
Type = SHORT or LONG
Number of distinct values = 1
Value range : All positive interger in Type

Imagelength tanANuIsesTUnnimiradu Pixels AnsuAsEafosiuunu ¥ wigatuuun
& AnugvespatversGundnodwindusnuean lunlnan §aufl Tag Gy Tag AdnAtywiu

Feadu wnessbiswnaswunmnldae winkinnuateiasesp
3. The StrinQffsets Tag
StripOffsetls Tag = 273 (111H)
Type = SHORT or LONG
Number of distinet values:
= one per stip for single plane bitmaps
= numbec of planes x strips/plane for multi-plzne bitmaps
Vulue range : All positive integers in Type

StripOfiseis 1du Tag ‘M‘\anjuﬂ-w'h. RENATIUAY Wiy Tag G susnseaieInguTesan

Guiufaaut 1a
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L IR
300 0P tmage
BINARY (Linc act) image
No data compression
INTEL byte order
Used Tag # Tag Name Value
_ X OFEH HMewSublileTyps v
_%__ 100H imageVyidth AL
__X__ 101H Imagelength _10_
__X__ 102H BitsPerSample 1
_ X% 103H Compression IR
__x__ 106H Photomelriclnterp. - o
_x__ 107H Thresholding 1
_Xx__ 111+ ShipOffsets _@18
_Xx__ 1isd  SamplesPerPixel i
X 116H  RovisPerStrip _te_
:x: 117H  Sulp8yieCounts _2a
_X__ 11AH XAResolution _300__
__X__ 1iBH YResolution _300__
_X 128H  RasciutloaUnit 2

l
|
l




l. Header
Otisat VYalue
000 49 49
002 2A00
004 08 00 00 00

ll. Image File Directory

008 OE'OO

Otfset Tag  Tyge
Tagl 0GA FEOO 0400
Tag2 016 60061 0300
Tagd o022 0101 06300
Tag4 O2€E 020t 0300
TagSs 03A 0301 0300
Tag6 046 0601 0300
Tag7 o082 0701 0300
Tag8 O0SE 1101 0400
Tag9 06A 1501 0300
Tag 10 076 1601 0400
Tag11 082 1701 0400
Tag 12 0BE  1A0t 0500
Tag 13 08A 180t 0500
Tag 14 0A6 2801 0300

082 0G0 00 00 00

Gifsst 1o flest IFD.

14 tags [n this clrectory

Langth

01000000
01000000
01000000
01000000
01000000
01000000
01000000
0100000CQ
01000000
01000000
01000000
010000 Q0
01 00 0Q 0C
01000000

(No more fmage File Dlrectarles)

Hl. Extended tag information (a3 needed)

086
0BE

IV. Raster data (23 necded)

0Cs FECO-
0Cs FFCo
oCA oCoo
0CC o0Co0
oce 0C 00
000 0C 0
002 0C oo
004 oC 00
006 0C 00
008 cCoo

Strip olfset pointers (as needed)
None noeded.

Strip byte counts (s necded) ‘
Nonae aecded.

(10 black plxels)
(10 black pixels)
(2 black plxels)
(2 black pixels)
(2 black pixels)
(2 black plxels)
(2 black pixels)
(2 black pixels)
(2 black pixels)
(2 Ulack plxels)

Yelua/Clisst

00 G0 00 00
0A 00 00 00
CA 00,00 00
010900 00
01000000 .
0000 00 00
01 00 00 00
C5 00 00 00
01000000
CA 00 00 00
14 00 00 00
86 00 00 00
BE 00 00 00
02 00 00 00

2C 01000001 00 00 00 (300 dpl X resclution)
2C 01000001 000000 (300 dpi Y resctution)

. Nota byte ordor Is INTEL focmat (49 Is ASCH T,
Verslon #42; Notae byte reversal.

{NewSublileType = Full Res)
(Image Width = 10 pixels)
{Image Length = 10 pixels)
(BlisPerSampla « 1)

(No corngresslon, pack data)
(Black s 1)

(Thresholding type = Une &)
{Offset 1o raster data)

(1 sample/pixel).

(10 Raws per Strigp)

(20 Bytes per Strip)

(Offset 10 X resolution)
(Offset to Y resolution)
(Resolutfon units are inches)
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NUTY
S ¢ 141 i o s + Y, Yo 4
21890 UIATANTS. Install Utility WovarIuTUsunIy Sjdriver.sys 1¥iunsas
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AIANUIN 9

a 3o
A lusunsuveaszuums i

Lalys UATY netsave.c

dmivAnaoulnsaoiseudwsnvszfuumnnuntosdinousiunes
Fincinde<stdio fo>

Finckde<ctype hi>

Finchude<stdlib h>

Finchide<math h>

Hincde<systiones h>

fiockide<malloo h>

Finclude<string ho>

Fiockidectont h>

fiockude<signal >

#define T 1600
fefice H 230
fdefine OUT 89
fdefine LOOP 100 /*LOOP is irdeger for saving weight bias,dela */

void saveb(char *argv(]);
void test(char *acgv{]);
voxd frecwfvoii);

void savew(char ®argv(]);
voxd createt(void);

voud xribdeXvoid)t

voidl IosddeNchar *argv(]);
void savedel(char *acgv{]);
voit loadw(char *zrgv(l);
voil loadb(char *argvi]);

foat n,alpha;
doubls etroth;

double bhl{(E+1)],5h2{(H+1)],bol(OUT+1)];.

double de¥zhl{(H+1)],de¥ab2{(H+1)],detao{(OUT+ 1))

double dbhl{(H+1)},dbh2{(E+1)],dbo{(QUT+1)];

double OQutputh1[(H+1)],Outputh2{(F+1)],Outputo{ (OUT+1)};

double Inpathl{(H+1)}Inputh2{(H+1)],Iopute{(OUT+1)};

double *whi[T+1],*dwh1[T+1],"wh2{E+1], *dwha{E+1],*wo(E+1},*dwolEE+1];



nt  count}timesxpos,ypos;

int ind,oxpos{5611,0ypos(561];

doable Input{d+1)};

char st{51];/*str size must wider than the width of the widest
character */

main(int arge,char *argv[20])

{

it load;

ot ijafllempnl termpn2;

it colrow,Tar,T1,T20ver;
FILB *fp;

char cig

double TAR[(OUT+1)).rus,diff, etrocp,deldeltrmp;
double terophl,teroph2,teropo;
double dterophl,diermph2,dternpo;
ong startend;

times(&start);

f(argel=13)

{
peintf("nYou eater wrong |);
peintf("aEnizr [Program maroe] + [file input.txt]+”);
pontf("e  [fle whitxt] + [l dwhlixt]+");
portf(®e (Sl wh2txt] + [l dwh2ixt]+");
pontf("a (e wo.txt ] + [Ale dwo.txt]+");
printf("a  [fle bhlixt]+ (fle  bh2tt)+™);

. pontf(Na  [fle boixt] + (e delatxt)");
pointf(™a {0 oc 1] f* 0 mean irti#l all, 1 oean load old®/);
peinté("a"; '
exit(1);

load=atoi(argv{12]);
/* Created weight *f

foc(i=1;2=L3++)
{
#(( whi{i}=(double * yualloc((H+1)*sizzof(double))) = NULL)
{
pentf(™nOut of memocy for allocating whi{IJ[E]™):
exi(l);
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}
foc(=1j<=Hij+)
{
whi[J{{F=(randQ % 1000)*0.0001;
if{rand() % 2)
whifil{jl=-1.0*whi[i]{i;
}
}
foc(i=Lic=Ii++)
{
if(( dwh1{=(double * ymalloc((H+1)sizeof(double))) == NULL)
{
pontf("\nOut of roemory for allocating dwhl(TJ(H]"™);
exit(l);
}
for(=1j<=Hj++)
{
dwhl1(f]{f}=0.0;
}
}
/* THIS add */
for(i=1;<=H;i++)
{
#(( wh{i}=(double * )raalloc((E+1)*sizeof(double))) == NULL)
{
printf("aOut of rmemory for allocating wh2(H][H]");
exit(1);
}
for(=Yj<=Hij++)
{
wh2({{l=(cand() % 1000)*0.0001;.~
#(rand() % 2)
wh2{{(F="1.0*wh2{i](il;
}
¥
for(i=15i<=Hiit+)
{
#(( dwha{i}=(double * ):mlic/((ﬂilrs'weof(doubb))) == NULL)
{
printf("aOut of memory for allocating dwh2[TI(EH]");
exi(1);
}
foc(=13<=Hg++)

’



eIV STV
}
}
/* THIS *f
foc(i=1ic=Hzit+)
{
H#(( woli]=(double * )malloc((OUT+1)*sizeof(double))) = NULL)
{
printf(NaOut of memory for allocating wo{H][OUT]™);
exi(1);
}
for(j=1;j<=OUT}j++)
{
wo[{j{fl=(rand() % 1000)*0.0001;
if{rend)) % 2)
wolil(i}=-1.0"wo{d(i];
o1
}
for(i=1zic=Hit+)
{
H(( dwolij=(double * )malloc((OUT+1)"sizeof(double))) == NULL)
{
poitf(“aOut of roemory for allocating dwo{H}[OUT]™);
exit(1);
}
for(=13j<=0UT\j++)
{
dwol{l(1=0.0;
A.}
}

loadb(argv);
loeddel(xrgv);
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loadw(argvy;
deXmp=erroch;
}
exorp=0.0;
=0
empnl=I+4+soxt(l);
teropn2=I+sqet(I);
1=0;
del=0.0;
count=0;
do
{
eroch=0.0;
H( (fp=fopen(argv(1],"tb")) == NULL)
{ N
pomif{(NaBrroc in open e %s"arzvill);
exi(l);
}
FL
whik(Ifeof(fp))
{
forc(i=1sic=Tit+)
{
Input{i}=0.0;
}
Fh

wrhile(((fgets(str, sizeof(str), fp))=NULL)(i<=3q:t(1)))

{
H(fesroc(fp))
{
pointf(“Beror in reading % argv{11%
exit(1);
y .
. else
{ . -
H(s{0}(="T)
(
for(i=Oricsqrt(Dsia+)
(
(et = 1)K aet =0
(
Inpatf((40°+)-39}=(str{]43)°1.0;



TV OYTOYYIY YOS

T

str{ =0

else

break;

}
it *whik(fgets)*/
Hrend while(fgets)*/
pintf("j=%d" ),/
[*set nurnber target whether j more than I */
H(P>sqrt())
{

Lgeta(str,sizeof(str), fp);
}while(etr{O}{="T");
}
T1=(st{1]-48)"10;
T2=(str{2]-48);
Tu=T14T2
/* end st rumber target */
show Input{1-->[]*/
FLY
pontf("a"); e/
for(i=1i<=squt(D);iv+)*/
*
for(=Lij<=sqrt@yj++)*/
{*/

POnK("% 1.0, Inpat{ (40°(i- 1))+{]);*/

}or
pof(“a");%/
seichar();/
¥/
pontf(\Tac = %d"Ter);*/
geichar;*/
fPend, show™/
for(i=13<=OUTsErt)
{
#(=Tar)
{
TAR(T}=1.0;



else

TAR({}-0.0;

/* This point can use Input{1->I] */
/* Forward && Backward */

/* Forward phase */
/*1Coropute-input for every node in hidden layer 1 %/

fot(i:l;ic#ﬁf#)/"lﬁtbnhyerltoH=colltlo'ﬂdenweigh‘/

{
teroph1=0.0;
for(F=13j<=I;j++)/* Input valie | to I of hidden layer */
{
temphl=terephl+(Input{f] *(whi{{i));
}
Inputhi{i]=temphl+bh1{i];
}-
Mendl ¥/
/*2Compute output for every node in hidden layer */

for(=1i<=Hit+)
{
if( (Inputhi{i]>-88.00)&& (Inputh1{i}<88.00) )
{
Outputhi(i}=1.01.0+exp(-Inputhlfil));
}
clse .
{
if(Inpathl{i}>=88.00)
Outputh1{i}=1.000000;
cise
#(Inpath1{ij<=-88.00)
Outpath1[i}=0.000000;
}
}
[ed 2%
/* THIS ADD *f

* *Compute= input for every node in hidden layer 2 %/

for(i=173<=H:i++) /* hidden layer 2 to H = col 1 to-H lidden weighe */

{
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empa2=00;
foc(j=1:j<=H;j++)/* input valie | to H of hidden hayer */
‘ .
teroph2=ternpti2 +(Cutputh1 ({1 *(wh2{(7));
}
Inputh2{i}=terph2 +bh2{i];
}
/* *Compute output for every nods in hidden layer 2 */
for(i=1;ic=Hit+)
{
#( (Inputh2(i}>-88.00)&&(Inputh2(i}<88.00) )
{
Outputh2{i}=1.0A1.04exp(-Inputh2{i}));
}
else
{
H(Inputh2{i]>=33.00)
Outputh2{i}=1.000000;
else
#(Inputh2{i]<=-83.00)
Outputh2{i]=0.000000;

}
Pend2
/* END THIS ADD */
}"3Compub input foc every node in output hayer */
for(i=1;i<=0UT}i+4) /* node 1 to OUT in output layer */
{ ‘
ternpo=0.0;
for(F=1:j<=H;j++) /* input valuie of nods i.in output layer from hidden layes (node =1 to =) */
( o
tempotempo+(OupGZLT *(molL):
}
Inputofij=ternpo-+tbofil;
} .
r*eod 3%/
/*4Compute Output foc every node in outpat layer */
for(i=1;<=0UT:i++)
{
i#f( (lopato{i>-83.00)&&(Inputofi}<83.00) )
{
Outputofi}=1.0/1.0+exp(-Inputo{i]));



ehe
{
#(Inputo{i}>=83.00)
Outputo[i}=1.000000;
else
H(Inputo(il<=-33.00)
Outputo{ i=0.000000;
}
}
Mend d ¥/

F*SCorppute different between target and output valwe */
ms=0.0;
for(i=1;3<=0UT;it+)

{
&EfF=0.0;
diff=TAR{i]-Outputo(i];
ms=rns+(cif*dHfL);
}
ms=1ns/2.00;
etrocp=Tns;
[ead 5.

/* Backward Phase ¥/
/*6Compute dekao[1-->0OUT] in output layec */
foc(i=13<=0UT}++)
{
Gelizofi]=Outputo{i] *(1.0-Cutputo{ij) *(TAR{i]-Outpato(i]);.
}
fPend6
/*7Compute c:wo(m[om’f that point frota hidden2 to output */
’foc(hl;i<=0UI‘i4+)
{
foe(j=1j<=Hj++)-
{

dwoljl{i]=((n*dedao{i]) *Outputh2{ji }+(alpha “dwo{ I{i});-

wolfJ{i=wo{l{j+dwoiilli]x
}
}
/o ent? ot
/* THIS ADD' ¥/
[*Scompate dedah2{1->H] in hidden Iayer 2 */
for(i=tsic=H++)
{
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demph2=0.0;
for(j=13j<=OUTsj++)
(

dzmph2=dtemph2+{(de ol ] *wolf{{l);
}

delahZ]{}=dteroph2® OCutpath2{i] *(1.0-Outputh2{{];
}
pontf(“nBod compute dehh2-{1—>H] n module 87); */
MPend8 ¥

MScompute dwh2[H][H] */
printf(“aStart cormpute dwh2(H][H] in moduls 9™); */
foc(=15c=H;i++)
{
for(F=1j<=Hij++)
{
dwh2{{j{i]=((n"d=Hah2{i]) *Cutputhi{j])+(alpha*dwh2{il(]);
wh2{jl{=wh2({fl{J+dwh2{][J;
}
}
pointf("“nEnd compute dwh2{H]J[H] in moduls 9™); */
fPend 9 ¥

[* END THIS ¥/

/*8cormpute deltahl[1->H] in hidden layer 1 */
for(=1liic=Hiit+)
{
dierophl1=00;
for(F=1j<=Hj++)
{

dernphl=dterfiphl +{deah2{fl *wh2{d{l);
}

deltahi[=ttemphl *Outputhl{i]*(1.0-Outpath1{i);
) .

pointf(“nEnd compaie deitzh1{1->H} in module 87); */
fFend 8%

[*Scoropats dwhi[I](H] */

perf("oStart compate dwhi{i]{H] in moduis 97); */

for(i=1;3<=Hi++)

{
foc(f=lij<=I;j++)
{

dwhi{jJl{]=((n"deah1{{])"Input{fl)}+(alpha *dwhi{f{);
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whi[fl{i=whl[{{{+dwhi(jl{i;
}
}
peintf("\aBnd compute dwh1[T](H] in module 97;
fend9
/*10compute dbo{1->OUT] in output layer */
prnt{(“nStart cormpute dbo{1—->OUT] in output layer in module 10%); */

for(i=1;i<=OUT i+4)

{
dbolij=(n*deitao{ )+ (nlpha*dbofi]);
bo{i=boffJ+dboi];

}
peintf("aBnd compute dbo{1-->0UT] in moduls 10™); */
/*end 10 */
/*11compute dbhl[1->H] in hidden layer 1 %/
foc(i=15<=H;it+)
{
dbhl{i]=(n*dedtah1(i])+(alpha*dbhl(i]);
bhi{i=bhl[+dbhl(i];
}
f*end 11 %/
*12compute dbh2{1->H] in hidden layer 2 */
for(i=1<=Hit+)
{
dbh2{{=(n"deitah2({])+(alpha*dbh2(i]);
bh2(iJ=bh2{{] +dbh2({];
}
/*end 12 %/
* end beckward phase *f
/* End Forward && Backward ¥/
0
ettochb=errocb+errorp;
}* end while(fread()) */
felose(fp);
Kimes=Ximes+1;
del=errorb-delmp;.
deXmp=ctrorh;
H(del<0.0)
{
del=-1.0%del;
}
pof(“nEororb = BH " erord); -
pontf("LOOP Times = %d " Himes);



1 1%

prictf("Del = %", del);.
#(count>=LOOF)
{
savew(argv),/* This function will save whiT](H],dwh{T]{H],wo[H]{OUT],dwo[H]{OUT] to fie */
saveb(argy),/* This function will save bh{H],bo{OUT] to file bhutxt bo.txt *f
savedeXargv);
coant=0;
}
clse
{
count=count+l;
}

}while( (errorh>0.05)&&(de>-0.0002) );
felose(fp); /* Close file it pattemn */
savew(argy)y/* This function will save wh{T}(H],dwh{TI[H],wo[H][OUT],dwo{HJ{OUT] to fle */
saveb(argv)y/* This function will save bh{H],bo{OUT] to file bh.txtbo.txt i
savede(argy);
freew();
times(&end);
end-=start;
printf(“nProcess took time = %02d:%02d:%02d\n",

(ena60/60) %60, (encl/60) % 60,end % 60);

returm(0);

3 eod maxy ¥/

voud freew(void)
{
i
* stact free memory of weight */
for(F0=H;it+)
{
froe(whl[i);
free(dwhi(i]):
}
foc(=0ric=Hzit+)
{
free(wh2{il}
free(dwh2{i]);
}
for(F0:<=0UTH++)
{
free(wolll):
freo{dwoli])x



}
/* end free allocating memory foc weight && dela weight */
}

void savedel(char *argvi])
{
nt 3
double  dek
FILE *fp;
/* start save delta to fik */
H((fp=fopen(argv(11],"wb"))==NULL)
{
pointf(“aEiror in creating file %", argv[11]);
exi(1);
}
/™ H1 %
for(i=1<=Hi++)
{
del=dekahl{i];
fwribe(&del sizeof (doubke), 1,5p);
}
for(i=15ic=H;it+)
{
del=Outputh1{i];
fwrite(&del sizeof(double),1,fp);
}
foc(i=1ic=Hii+)
{
del=dbhi{i];
frrite(&del sizeof (double), 1,6p);
}
*end H1*/
ma2
foc(i=1sic=Hit+)
{
del=deltah2{i];
forcie(&del, sizeof(doabie), 1,6p%
}
for(i=15<=Fit+)
{
de=Outpath2fi];
faoke(&del sizeof(double),1,fp)



}

for(i=1i<=Hi+)
{
det=dbli2{i;
fwoite(&del sizeof(doubke), 1,£p);
}
[fend H2¥/
f*Out */
foc(3=1;i<=0UT}i++)
{
det=dedao{i];
fovrite(&del sizeof(double), 1,6p);
}
foc(i=1;3<=0UTiit+)
{
del=Outputo[i];
fwrite(&deLszeof(doubke), 1,6p);
}
for(i=1;i<=0UT}i++)
{
del=dboli];
fwoite(&del, sizeof(doubke),1,£p);
}
ftend Out */
furite(&erroch, sizeof (double), 1,fp);
forrite(&ltirmes, sizeof (int), 1,fp);
felose(fp);

void Josddel(char *zrgv{])

(

nt IS
double  dek
FILB *“fp;

/* start save delte to file. */

H{(fp=fopen(argv{11],"tb"))==NULL)

{
pontf("aError in reading file %s",argv{11]);
exi(1);

}

r~ e

for(3=15i<=Hit++)

{
fread(&del,sizeof(double), 1,fp);
delahl(ij=del
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}

for(i=1<=Hiit+)

{
fresd( &deLsizeof (double), 1 fp):
Outputhl{i}=dek

}

for(i=1ic=Hit+)

{
fresd(&del szeof(doubk), 1, fp);
dbhl{i}=dek

}

[*end H1%/

/2

for(i=1ic=H:it+)

(
fread(&del sizeof(doublke),1,fp);
detah2{ij=del;

}

for(i=1<=Hit+)

{
fread(&deL sizeof(double), 1 fp);
Outpath2(ij=del;

}

foc(=1ic=Hit+)

{
fread(&del aizeoi(double),1,fp):
dbh2{ij=de}

}

[*end H2*/

rout *f

for(i=1:3<=0UTH++)

{
fread(&cis) sizeof(double), 1,{p);
delno{ff=de};

}

fod(i=1:<=0UTii++)

{
fread(&edel sizeof(double), 1,6p);
Outputofff=det;

}

for(i=1;i<=0UTSi++)

{
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fread(&del sizeof(doubke), L, fp);
dbo{i}=dek

}

[*end Out ¥/

fread(&etrocd,sizof(double), Lk

fread(&Ximes,sizeof(int), LEp);

felose(fp);

void savew(char *argv(])

{

nt  ijpffo;

doubks weighty

FILE *fphl,*fpdhl,*fph2,*fpdh2,fpo, *fpdo;

/* start save all weight to fike */
/* save whi{I]J[H] to acgv(2] */
i#f((fphl=fopen(acgv{2],"wb™))=NULL)
{
poit(“aExroc in creating file %" argvi2]);
exi(l)y
}
foc(i=1;<=Ii++)
{
for(FLj<=Hj+t)
¢ -
weight=whl({](il;
fwribe(&weight sizeof(double), 1, fohil);
i(fecror(fphl))
{
prictf(“aBcror in writiag e %s"argv2]5;
exit(1);
}

}
}

fclose(fphl);

[* save dwhl{I}{H] to acgv{3] ¥/
#((fpdhl=fopen(argv{3],"wb")y==NULL)
{
peiatf(aErroc in creating file %s"argv(31);
exit(1);
}



for(=15c=Li++)
{
for(F=1j<=Hjj++)
{
weight=dwh[{(;
forite(&weight sizeof(double), 1, fpdhl);
{fetroc(fph1))
{
peintf(“nEror in writing file %s"ac3v{3]);
exi(1);
}
}
}
felose(fpchl);
/* THIS ADD ¥/
/* save wh2{H](H] to acgv({4] %/
({fph2=fopen(argv[4],"wb™)==NULL)
{
pontf(“nBrroc in creating fle %a”,argv{4])y;
exi(l);
}
foc(=1<=H;it+)
{
for(=1j<=j++)
{
weight=wha{i](jl;
Swride(loweight size of{double), 1,5ph2);
H(ferror(fph2))
{.
pontf(“aEiror in writing file %s”, 1rgv{4]);
exi(l);
}
}
}
felose(fph2);

¥ save dwh2{H][H] to argv(S] */
H((fpcdh2=fopen(argv{S],"wt"))=NULL)
{
pontf("aBrroe in creating fike-%s”,a0gv{5]);
exit(1);
}
for(i=15<=Hir+)
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{
for(=13<=Hij++)
{
weight=dwha{{{{;
fribe( &oweight,sizeof(double), 1 fpdh2);
i fecror(fph2))
{
pontf(“airor in writing e %a”"argv(S]);
exi(1);
}
}
}
felose(fpdhi2);

/* THIS END ADD */

* save wo{H]J(OUT] to argv(6] */
if((fpo=fopen(argv{6],"wb™))=NULL)
{
printf{“aBror in creating file %s",argv{6]);
exit(1);
}
foc(=1;i<=H;it+)
{
for(F=1:j<=QUT j++)
{
weight=wo(il{il;
fwrite(&weight sizzof(double), 1,fpo);
H(fecror(fpo))
K
peintf(“aEiror in writiog e %a"arzv(6]);
exit(1)
}
}
}
felose(fpo);

/* save dwo{H][OUT] to argv(7] */
H((fpdo=fopen(argv{7],"wb")=NULL)
{
pointf(NnBrroc ir creating file %is",argv{71);
exit(1);
}
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foc(=1<=H:it+)
{
foc(j=1j<=0UTj++4)
(
weight=dwo{iJ(il;
foribe(&weight sizeaf(doable), 1,fpdo);
#(ferroc{fpda))
{
pentf(RaBrroc in writing file %s"arzv{7]);
exi(1);
}
}
}
felose(fpdo);
I* end save weight to e *f
}

void losdw(char *argv({])

{

it ijfrfc

double weight;

FILB  *fphl,*fpdhl, *fph2, *fpdh2, *fpo, *fpdo;

[ start save all weight to file */
% save whi{I]{H] to argv[2] */
#{(fphl=fopen(ergv(2],"tb"))==NULL)
{
pontf{NaEcroc in-resding file %s"argv{2]);
exi(l);
}
for(=15<=li++)
{
for(=1j<=Hsj++)
{
fread(&weight sizeof(doable), 1,fphl):
whl{j{f}=weight;
if(ferroc(fphl))
{
pointf(“nEsroc in reagting file %s",argv{2]);
exi(l);
}



felose(fphl);

1 Josd dwhITTI(H] to acxv(3] ¥/
H((Fodhl~fopen(argv{3], tb")=NULL)
t
pontf(™nBroc in reading file %" acgv{3])
exi(1);
}
for(i=lzic=Lit4)
{
foc=13<=Hij++)
{
fread(Soweight sizeof(doubie), 1, fodhl )
T
if(ferror(Spah))
{

printf(“aBrror in reading file %s",atgv{3]);

exit(1);
}
}
}
fclose(fpdhl);

f* THIS ADD ¥/
* load whalH](H] from argv(4] */
H((fptiz=fopen(acgv(4],'tb"))==NULL)
{
portf(“aBkror in reading fle %s",acgv{4]);
ex.'t(l);'
}
for(=15<=H;it+)
{
foc(=1j<=Hij++)
{
fread(&weight sizeof (double), 1,fph2);
wh{{J=weight:
H(ferroc(fph2))
{

puntf(“nEcror in reading e %s”,acgv{4]);

exit(l);
}

126



felose(fph2),

1* load dwh2fH](H] from argv{5] */
H((fpdt2=fopen(arzv{5],"tb")}==NULL)
{
prictf("nBaror in reading. file %s”argv{5]);
exi(1);
}
foe(i=1;i<=Hi++)
{
for(F=1j<=H;j++)
{
fread(&oweight,size of(double), 1, fpdh2):
dwh2{ij(jJ=weight;
H(fecror(fpdhi2))
{
peintf("aBcroc in reading fle %e"argv{5]);
exit(1);
}
}
}
folose(fpdh2);

/* THIS END ADD ¥/

[* Yoad wo{H](OUT] from ergv(6] */
H((fpo=fopen(argv{6],"cb™) =NULL)
{
pointf(“aBrror in resding, file %s",aczv[6]);
exit(1);
}
foc(i=li<=Hirt)
{
for(F=1,<=0UTj++)
{
freac &weight,sizeof(doubis), 1,fpo);
wo{i[fl=weight;
H{fecroc(fpo))
{
pantf(“nBtroc i reading Ske %s",argv(6]):
exi(1);
}
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}
felose(fpoy

/* load dwo{H]{OUT] from argv(7] */
#H{(fpdo=fopen(argv{7],"rb™))=NULL)
{
pontf(“aBrroc i reading flle %a"argv(7]);
exi(l)
} [
for(i=1<=Hit+)
{
for(3=1;j<=OUTj++)
{
fread(&weight sizeof(double), 1 fpdo);
dwolil{jl=weight;
if(ferroc(fpda))
- {
printf(“aFrroc in reading o %a",aczv{7]);
exit(l);
}

felose(fpdo);
/7 end losd weight from fils %/

void Joadb{char *trgv{])
{

FIILB *fbhil,*bh2,*ftho;
doable bias;

/* start load all weight fmnﬁf‘?

/* Ioad bhilH] frorh ecgv{g] */

#((fbhl=fopen(xrgv(3],"tb™))==NULL)

{
paintf(“akiroc &1 reading Gl %s”,2c8vI8]);
exit(1);

}

foc(i=13<=Hit+)

{
fread(&bh1{i],sizeof(doable), 1, ibhl);



if(fecror(fbhl))
{
printf(“nEiror in reading fil %s”,argv{8]);
exi(l);
}
}
fclose(fbhl);
/* tus sdd */
/* load bh2{H] from argv(9] */
H((fbh2~fopen(argv{9],tb"))==NULL)
{
prntf("nBcror in reading flo- %s",argv{9));
exit(l);
}
for(i=1<=H:i++)
{
fread(&bh2{i] sizeof (double), 1,fbh2);
#(ferror(fbh2))
{
pantf("nBaror in reading file %s”,argv(9]):
exi(l);
}
}
felose(fbh2);
/* end s odd */

/*Joad bo{OUT] to argv[107] */
#((fbo=fopen(argv{10],"tb™)}==NULL)
[ .
prictf(“nErroc in reading e %s”,argv{10]);
exi(l);
}
for(¥=1;3<=0UT}i++)
{
fread(&bof i, szeof(donbie), 1,fb0);
H{fecroc(fbo)y
{
pokatf(“nBror in reading Sl %7, 2gv{10]);
exii(1);

fclose{fboy;
/" end load bias from fils. 9/
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void sxveb(char *argv(l)
{

ot i

FILE *fbhl,*fbh2,*fbo;

/* start save 2l weight to file */
/* save bhi[H] to srgv{8] */
#((fohl=fopen(ergv{8),"wb")}=NULL)
{
poatf{"nEroc in creating file %s”,acxv(8]);
exi(l);
}
for(i=1<=H:it+)
{
fwrite(&bh1[{,szeof (double),1,fbh1);
H(ferroc(fbhl))
{
pentf(“aEroc in writing file %s",argv(8]);
exit(ly
}
}
fclose(tbhl);
/* this add */
[* save bY2{H] to argv(9] */
H((foh:2=Topen(argv{9],"wb™)=NULL)
{
pointf(“nBoroc in creating ke %s",argv{91);
exi(l);
}
for(i=1zic=Hi++)
{
Twrite(&bh2(1] aizeof(duble), 1,1bh2);
i(ferror(fbh2))
{
pontf("aEsror in writing fils %s”,argv{S1);
exi(l);
}
}
fclose(fbh2);
/* end this add ¥/



* save bo{OUT] to srgv{10] */
H((foo=fopen(argv([10],"wb")}=NULL)
{
poiatf(NaBroc in creating e %" argv{10]);
exi(l);
}
for(i=13<=0UT;i++)
{
friie(&bof i sizeof(double), 1,fbo);
if(ferror(fbo))
{
pontf(“aBrror in writing. file %s",argv[10]);
exi(l);
}
}
fclose(fbo);
* end save bias to fie ./
}

void inideYvoid)
int i

M™HL Y
focti=Lic=Hsit+)
{
dekahl{i}=0.0;
Outputh1[i}=0.0;
bhl[G=00;
}
rH2 Y
foc(i=15ic=Hsit+)
(
delah2(3=0.0;
Outputh2i{<0.0;
h2({=0.0;
}
/* OUT ¥
for(i=153<=0UTs++)
{
delao{=0.0;
Outputo{=0.0;.
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dbofi=0.0;

1 end inidel() *f

vaiki creaket(voxl)

{
nt§

/* (Hl)bias in hidden hayerl ¥/

for(i=1:3<=Hiit+)

{
bhi{{=(rand()%1000)/1000.00;
H{rand()%2)

bhifi}=-1.00*bh1[i];

¥ .

f* (H2)bias in hidden de(z e

foc(i=1i<=it +)

{
bh2{i}=(rand()%1000)/1000.00;
H(rand(%2)

bh2{i}=-1.00"bh2{i};

}

/* (OUT)bias in output layer ¥/

for(i=1;i<=0UT5++)

{
bofi}=(rand()%1000)/1000.00;
H(rand(%2)

bo{i}=-1.00"bo{i;

}

}/* end createb() */
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2.m1lsunsy Tif2b.oxe

- a 4 - S Fd
rhnsuudmmw‘lv!a'nﬂﬂﬂmmmsuﬂnunﬂuanmﬂﬂumzﬂumsuumsoq'lu Insnouiunos

#inciude <processto
finclude <string >
Fincide <aidio o
#include <conio to
#include <aliooto
#Finchide <dos o>
#Finclnde <graphics h>

/™ TIFF tag nares */

#define SubffeType 255 [* OXFF ¥/

#deBos TmageWidth 256 /* 0x100 */
#define IrcageLength 257 /* 0x101 */
fidefie RowaPerStrip 278 /* 0x116 ¥/

#define StripOffsets 273 /* Ox111 ¥/

#defins StripByseCounts 279 /* 0x117 %/
fde5rn SarmpleaPerPixel 277 /* 0x115 *
#defie BiwPerSarmpke 258 /2 0x102 *f
#defins PhnacConfiguration 284 /* Oxlic */
#define Compression 259 /* 0x103 ¥
#define Geoup3Options 292 /* 0x124 *7
#idefine Geoup4Options 293 /* 0x125 */

#ichefine FillOvder 266 /* 0x 1004~
#define Theeshholding™ 263 /* 0x107 */
#dke o €5 TWidkh 264 /* 0x108 */
#ozfioe CellLengthy - 265 /* 0x109- 7/

Fdefine MinSamplkeValue 280 /* 0x118
#defineMaxSampk Vahe 281 /* 0x119 %
Fdefe PhotoretricInterp 262 /* 0x106 */
#define GrayRaspomseUn 290 /* 0x122 *!
#defice GayResponseCuxve 291 /* 0x123 */
#define ColorRespenseUnk. 300 /* Ox12c %/
e fias ColocRespormeCucves: 301 /™ oxied %/
Fdefie XResolntion 282 /* Ox1la ¥
A fins: YResoRtion: 283-/* Ox11b %/
#idefiner ResolrtionUnit: 296 /* 0x128-%f
#define Oceatation 274 mox112 v

133



#define DocumentName

#define PageName
#define YPosition
#define PageNumber

Kdefine InageDescription

fidefine Make:
#defioe Model
#define FreeOffsets.

#define FreeByseCounts

/* TIFF sizes */
fidefine TIFFbye
#define TIFFascit
#define TIFFshort
#define TIFFlong
Adefine TIFFPrational

269 /* 0x10d */
285 /* Ox11d ¥/
286 /* Oxlle ¥/
287 /* Ox11f /
297 [* 0x129 ¥/
270 /* 0x10e %/
271 /* Ox10f %/
272 /* 0x110 ¥/
288 /* 0x120 ¥/
239 /* 0x121 ¥/

1

2
3
4
5

/* TIFF compression type */

fdefince COMProne
fidefine COMPHuff
#idefine COMPfax3
A#d=fioe COMPIax4
#cefine COMPwrdl

Fdefine COMProprt

Hf DEBUG

Fdefine tag_count

typedef stroct {

int rumber;
char nerne{20];
} TAGNAME;

L R T R N

0x8003
0x3005

37

static TAGNAME tag- names{tag_count] = {
{ 255,"SubfileType"}, { 256, TmageWiith"},
{ 257, Tmagelengt™},.{ 278, RowsPerstrip"],
{ 273,"StripOffaets"}, { 279,"StripBy#eCourds"},
{ 277,"SempleaPerPixel"}, { 258, BitaPerSemple"),
{ 284, "PhrsrConfiguration™}, { 259,"Compression™},
{ 292,"Group30ptions”}, { 293,"Group4Opticas™},
{ 266,"FiliOrdec”}, { 263, Threshhokding"},.
{ 264,"CellWidth™}, { 265,"CeliLength™},
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{ 280,"MinSampleVakie™}, { 281, MaxSamplkeVike"},
{ 262,"Photoroetricirderp™}, { 290,"GrayResponseUnit™},
{ 291,"GeayResponseCurve”}, { 300,"ColocResponseUnit™},
{ 301,"ColocResponseCurves™}, { 282,"XResokstion”},
{ 283,"YResokution™}, { 296, ReschutionUnit"},

{ 274,"Ocientation”}, { 269, DocuroentName"},.

{ 285,"PageNeme"}, { 286, Xposition™},

{ 287,"YPosition"}, { 297, PageNumber"},

{ 270, TrmageDescription™}, { 271,"Make"},

{ 272,"Model'}, { 288, FreeOffsets™},

{ 289, FreeByx=Counis"},

15

char *tag_name(n)
o
{

nt g

for(=0sictag_count++i)
{
if(n=tag_names{i].nummber)
return(tag_nare(i] name);
}
return("BadTag");

#define PIXEL2BYTES(n)  ((n+7)/8)

#define ON 1

#defins OFF 2

char *cFarPlr (cher *p,iong 1)

unsigned long, cFGetLong_( FILE *fp,stroct Tifflmege *tiffpio );

int cGetTiffFile_( char *fmn,struct Tiffimage *tiffpic );

it cUnpackTifPict_( struct Tifflmage *tiffpic, FILE ‘fvm *dfp);
ot cReadTiffLine_(char *p,FILB *fp,struct Tifflmags *tiffpic );

ot cFillFrame:_( struct Tifffmage *tiffpio ):

loag cDecod=Tug_(FILE *fp,struct-TifImage *tiffyic. );

int cPanTifiPict_( stroct Window *w it wacty,int por_w.int o, It (*func)() ki
it cFGetWord_( FILE *fp,stract Tifflmage *tiffpic );
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unsigned Jong FGetLong_( FILB *fp,struct TiffImage. *tiffpic );

int cBoroc_( char *s );

sttuct Tiffimmge

unsigned int pwidth,pdepthpwoyles;  /* the trusty Irmage dimensions */

unsigned it oumberType;
aaigned int TFFvecsiors
unsigoed int TIFFentries;
untigned int TIFFsubfile;
unsigned int TIFFsamples;
unsigned it TIFFplancfgs
unsigned int TIFFcornpres;
unsigned int TIFFphotmet;

umigned long TIFFoffset;

ansigned long TIFFrowstoip;

/* naber stocags format */
/* TIFF Versioa ¥/
* mumber of IFD entries- */
* subfile type ¥/

/* number of samples */

[* planar configuration */

/* compression type */

I* photoretric interpretation */

/* TIFF offsct */

unsigned loag TIEFstripoff;  /* Where the ficst oe is ¥/

uneignad long TIFFstripent;
unsigned long TIFFbykcnt;

/* How many thece are ¥/

unsigned long TIFFImageStact;  /* Ficst byte of Image */

char fren{20);
ot oot
b

long cDecodeT2g_(FILE *fp, struct Tiffruage *tifipic )

(
long Tength,offeet;
it tag.type;

tag = cFGetWord_(fp,tiffpic );
typo = cFGetWord_(fp,tffpic )

#(typs == TIFFlong)

¢
Teagttr= cFGetlong._(fp.tiffpic );
offeet = CFGetLong_(£p.iffpic );
}.
che

{

length = (unsigned long) cFGetWord_( fp,tiffpic );

cFGetWord_(fp,tiffpic );
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offset = (unsigned long) cFGetWord_(fp,tiffpic );
SFGetWord_(fptiffpic );
}
swikch(tag) {
case SubfikeType :
tiffpic->TIFFsubfils = (ansigned int) offset;
break;
cuse ImageWidth
tiffpio->pwidth = (ansigned int) offset;
tilpic->pwbyles = PIXBLZBYTES(tiffpic->pwidth);
break;
case Imagelength
Hiffpic->pdepth = (unsigned ink) offset
breakg
case RowsPerStrip : i
H(type=TTFFlong)
tiffpic->TIFFrowsttp = offset;
chs
tiffpic->TIFFrowstrip = offset & OxFFFFL;
breaks
case StipOffsets :
if(type = TIFFlong)
{
tiffpic->TIFFstoipoff = offset;
tiffpio->TIFFatripent = lengttc

eho

tiffpic->TIFFetripoff = offset & OxFFFFL;
tiffpic->TIFFstripent = kength & OxFFFFL;
}
~bevaks
case SkipBykCounts :

#(type = TIFFlorg)
tiffpio->TIFFbykeont = offset;

eiso
tiffpic>TIFFby®cnt = offeet & OxFFFFL:

case SempiesPerPixel :
tiffpic->TIFFsampies = (unsigned it) offset;

Case BisPerSemple
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case PlamarConfiguration :
tiffpic->TIFFplancfg = (unsigned i) offset;
break;

case Cormpression
tiffpic->TIFFcompres. = (untigned it) offsct;
break;

case Geoap3Options
break;

case Group4Options-
beeak;

case Celllength
break;

case MinSarmpleVakie
beeak;

case MaxSanmpkVane
breaks

case Photometoiclnietp:
tiffpic->TIFFphotmet=(unsigned it) offset;
breaks

case GoayResponseUnit :
break;

case GrayResponseCurve:
break;

case ColorRasponse Unit:
breaks

case ColocResponseCurvess
break;

case XRasokiticy
breaks

case YResolition
beeak

case-ResolutionUntt. :
breaky

case Ocientation
breai;

case DocumentName-
beeak;



case PageName
breais
case XPosition

break;
case PageNumber

case ImageDescription :
beeak;

case Make
beeak;

case Model

case FreeOffsets

caso FreeByleCourxs
breaks

tetumn(eagth);

it cFGetWord_( FILE *fp, struct Tifflrmage *tiffpic )
{
if( tiffpic->nomberType == 'I")
return((fgeto(fp) & OxfD) + ((fgewe(fp) & Oxfl) << 8));
else &

return(((fgeto(fp) & OxfD) << 8) + (fgekci(fp) & Oxfh));

unsigned Jong cFGetLong_( FILE *fp,struct Tifflmage *tiffpic )
(
if( tiffpic ->nurmberType == )
return( (unsigned loog) (fges(fp) & OXFF) +
((unxigned Jong) (fxek{fp) & OxFF) << 8) +
((unsigned long) (fgesc(fp) & OxFF) << 16) +
((unsigned Jong) (fgeto(fp) & OXFF) << 24));
el
retum(((unsigned loag) (fgekc(fp) & OxFF) << 24) +
((unsigned long) (fgesc{fp) & OxFF) << 16) +
((unsigned long) (fgedc(fp) & OxFF) << 8) +
(unsigned long) (fgesc(lp) & OxFF));
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char *cFatPtr_( char *p,loog 1)
4
unsigned int seg,off;
seg = FP_SEG(p)
off = FP_OFF(p);
seg += (off / 16}
off &= 0x000f;
off += (unsigned )Xl & OxO00LL);
seg += 1/ 16L);
p = MK _FP(seg,off);
retamn(p);

it cBrroc_( char *s )

pat("a");
puis(s);
pats(“a");
exi(l);

int cReadTiffLine_(char *p,FILE *fp,siruct TiffTrmage *tidfpic) /® read and decode a Lns into p */
{
it n=0,0,

memaet(p,0,tiffpic->pwbyks)
#(tiffpic->TIFFoomyxes = COMPnone)
{ . -
n=fread(p, 1 tiffpic->pwhyte£Ip);
i #( tiffpic->TIFFpbottnet = 1 )
for(=0; i< tiffpic->pwbyles; 1)
plil = ~pfil;

eho
H#(tiffpic->TIFRcornpres = COMPmpr)

do {
c=igeic(fp): &OXFF;
#(e: & 0x80)
{
if(o 1= 0x20)



ehes

retumn(n);

i=((~0) &0xFF) +2;

¢ = fger(fpk

H(tifFpio->TIFFphotmet == 1)
while(i-) pint] =~

}
}
che
{
i=(c & OxFF) + 1;

Hf(tiffpic->TIFFphotmet == 1)
while(i—) p{n++] = fgetc(fp);
}
} while(n < tiffpic->pwbytes);

poiatf("Unde fined compression method %da” Liffpic->TIFFcompres);
exit(1);

WTiff2Bin_( FILE *dfp,ansigned char "buff,iut pwhyies);
WHTiI2Bin_( FILE *dfp,unsigned char "buff,int pwbyles)

{

it ij;

'x)t old_x,old_y;
“unaigned char roarks

old_x = wherex();
old_y = wherey(;

cprintf( "programe-is converting * ")
for{ i=0; i< pwbyes ; i++ )

{

for( mack = 0x80j=0;j< &; jr+)
{
H( Guffl & mayk) > 0 )
fpase(' I’ dip);
elso.
fpatc(0"dfpk.

141



mark >>=1;

}
#  fpa( Oxddfp);
fputc( Oxa,dfp);
gotoxy( oid_x,old_y);
cpoatf( "progreme is converting ")
gotoxy( old_x,old_y);

it cUnpeckTiffPict_( struct TiffImmage *tiffpic,FILE *fp,FILB *dfp);
it cUnpackTifPict_( struct TiffIrmage *ffpic,FILE *fp,FILE *dfp)
{

Jong L&

nt ing

n=0;

buff = farcalloc(tiffpic->pwhytes,sizeof(ctur) )

/* if there is only one strip, the offset points to # */
if( tiffpic->TIFFstoipont = 1L, )

{
fseek(fp,tiffpic->TIFFTmegeStart+iffpic->TIFFstripoff, SERK_SET);
foc(+=0; i < tiffpic->pdepth ;449
{
n+=cReadTiffLine_( (chac*)baff,fp tiffpic );
WTH2Bin_( dfp,buff tiffpic->pwbytes);
}
}
ehe
{

/ if thece it more than ons sirip, the offset points to the offset */
/™ of the ficst strip - cocvokied, you say? *f
for(=0L ; k tiffpic->TIFFatripcat; ++)
{
{ooek(fp,Hiffpic->TIFFImage Start +iffpic->TIFFstripoff+(I*sizeof (long)), SEEK,_SET);
FcFGetlbng_(fp,tiffpic ).
facek(fp,t SEEK_SET);
mr=cReadTHILine._( (cher*)buff fp tiffpio );
WaTi{2Bin_( dfp,buff tifpic->pwbytes)y:
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# fpuk{ Oxddfp);
fpuso{ Oxadfp);
fucfroo(badl);
return(n;

int ConvTi2Bin_( char *fnm,char *dfnem,struct Tifllmage *tiffpic );
int ConvTiff2Bin_( char *fram,char *dfixn,struct Tifflmage *tiffpic )
{

FILB *fp;

FILB *dfp;

i

f* anempt to open the file */ |

H((fp=foper( fom,"rb")) == NULL)

cBcroc_("Ecroc Operting THE the fle™);

H((dfp=fopen( dfom,"wt")) == NULL)
cBrroc_("Brroc Opening Output the fie™);

tiff pio->numtin =1;

tiffpic->numberType=0; /* number stecage foamat */

tiffpic->TIFFversion=0; * TIFF Yegion */
tiffpic->TIFFeniriss=0; /* mumber of IFD entries */
tiffpic->TIFFsubfle=0; /* subfile type */
Hffpic->TIFFsarmples=0; [* nurober of samples */
tiffpic->TIFFplincig=0; {* plagac configuration */
tiffpic->TIFFocompres=1; [* cornpression type.®/
tiffpic->TIFFphotmet=1; /* photometric ksecpretation */
t;fﬁ:h—>moﬂtb=0{ /* TIFF offset *f
tiffpic->TIFFroWstrip=OL.

tiffpic->TIF Fstripoff=0L; /* Where the ficst oae is ¥/
tiffpic->TIFFstripent=0L; /* How many thege are */
tiffpic->TIFFbytecnt=0L;

tiffpic->TIFFIrmageStart = OL;.

/® read ia the beader *f
tiffpic->nuroberType= cFGetWord: (fp, tiffpic );
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H(tiffpio->mmberType = MM &4 tiffpic->oumbecType I= TC)

chrroc_("This i=a't « TIFF file™);

/* discard the versioa. */
oFGetWord_(fp,tiffpio );

ﬁﬁ:b->mofﬁehcm“_(@.ﬁﬁh);

faceic(fp, tiffpic- >TIFFImageStart+tiffpic ->TIFFoffset, SEEK_SET);
tiffpic- >'ITFFeoh'u=cFGe¢Wom_(@,hﬂ"p)c' ic )

foc(=0; i< tiffpic->TIFFentries; ++i)

cDecodeTag_(fp tiffpic);

/* foal the screen ¥/

tiffpic->TIFFphotret A= 1:

/* philosoptical value judgement */

#( tffpio->pwidth == 0 i
tiffpic->pdepth = 0 I

tifpic->TIFFtripoff == OL )
cEBrroc_("This is a bed TIFF file");
cUnpackTiffPict_( tiffpio ,fp,dfp);
felose(fp);
returm;
}
iy it argv,char "arge(] )
{
struct Tifflmage tiffpics
pointf( “aPrograme convert TIFF ik to binary 0-1 iext fils V 0.01a, Writen By Thawee\a™);
H( argy =3 )
{
CoavTifiZBin_( argo{11+2,ar30{2}+2, &tiffpic );
pontf( “npcograme coavers suceasa™);
}
ehe
{
pontf( “aSynTax 26 S{scr] /Dfdesd]”
o - i image TIFF file "
" -dest :text 0-1 destination fk\a")
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37 TUsuns s Cutx.c

. 2 e Y <' < < Y v 4 o ]
g msuugndnvszuunmndnenais iy Tuutd dwdoutuiing wma
vodnvszhuen ldnasdiuunsoalininouniuaey

#include<stdio.h>

#include<ctype.h>

#include<stdlib.h>

#include<math.h>

#define lineint 3

#define 1 1600 /* number node of input layaer*/

#define sizexy 2000 /* array maximum for put extract character into*/
#define cpix 2" /* compute pixel*/

#define wpix 0’

#define bpix I’

double imagex(FILE *fp):

double imagey(FILE *fp);

void extract{FILE *fp,double xd.int target,char *argv(]);
void  header(void),

double linenum:

char *Line:

int image{102](102];
FILE *fpl,*fp2.*fp3,*fp;

void main{int argc.char *argv{30])

{

int first.l.temnp;

int stop,linetemp,numline:

int x.y,j,black.real:

char ch.*line.mark |, ,mark2.mark3:
FILE  *fpl: -

double widel.xd.yd.z:
char s_tar{3];

numiline=0;
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markl="1";
mark2="0";
mark3=\n";

if(arge!=3)

{

}

printf("\nEnter [prog name} + [page.txt(input file)] +");
printf("\n[Line.txt(output file)[\n");

exit(l);

else/*-start else-*/

{

/*Cut space on header of page*/
if((fpl=Ffopen(argv{l1],"r+b")) == NULL)
{
printf("\nError in opening file %s for reading”,argv{1])
exit(1);
l .
if((fp2=fopen("temp.txt”,"w+b")) == NULL)
{
printf("\nError in opening file temp.txt for writing");
exit(1);
}
widel=imagex(fp1):/*find page.txt's width*/
if( (Line=(char *)malloc((widel+3)*sizeof(char))) == NULL)
{

printf("\nCan't malloc for char *Line");

exit(1);
B )
first=0;
do
{
temp=0:

fgets(Line,widel+3.fpt);
for(i=0sicwidel:i++)
{

if(Line{i}l=="1")
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temp=temp+1;

]
if(temp>0)
{
first=1;
}
if(first==1)
{
fputs(Line.fp2);
}
jwhile{!{eof{fp 1))
fclose(;p 1)
fclose(fp2);
free(Line);

/*1End cut space on header of page */

/*2Start cut line and indicate line number and set line interval */
linenum:l.(;:
if((fp1=fopen("temp.txt","r+b"))==NULL)
{
printf("\nError in opening file temp.txt");
exit(1%
.
if((fp2=fopen(“templ ‘lxt","w+b"’))==NULL)
{
printf("\nError in opening file templ.txt");
exit(1);
}
if( (Line=(char *)malloc((widel+3)*sizeof(char))) == NULL)
{ .
printf("\nCan't malloc for char *Line");

exit(1):

do
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fgets(Line,widel+3,fpl);
temp=0;
for(i=0;icwidel;i++)
{
if(Line(i}J=="1")
{

temp=temp+1,

}
if(temp==0)
{
linetemp=linetemp+1;
}
else

linetemp=0;
}
if(linetemp>lineint)
{
fputs("L".fp2);
gcvi(linenum.sizeof(double),s_tar);
- fputs(s_mr,pr);
fputs(a".fp2);
linenum=linenum+1{.0;
stop=1;
do
{
fgets(Line,widel+3,fpl);
temp=0;
for(i=0;i<widel;i++)
{
if(Line(i}]=="1"
, .

temp=temp+1;



!
if(temp>0)
{
stop=0;
}
}while((stop==1)&&(!feof(fp!)));

fputs(Line,fp2);
}
else
{

fputs(Line,fp2);
}

jwhile(!feof(fp 1));
fclose(fpl);
fclose(fp2);
system("rmm temp.txt");

/*2End */

/*3extract character on templ.txt and output to line.txt*/

if((fpi=fopen("temp.txt","r+b"))==NULL)

prntf("™nEwror in opening file templ.txt™);

exit(1);

if((fp2=fopen(argv(2],"a+b"))==NULL)

printf("™aError in opening file");

exit(1);

linenen=1.0;

if((fp3=fopen("tmp.txt"," w+b")==NULL)
{
printf("nError in opening file tmp.txt");

exit(1);
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/*

z=0.0;
do

fgets(Line,widel+3,fpl);
if(Line{0]!=L")
{
z=z+1.0;
fputs(Line,fp3);
}
}while((Line[0]!'="L)&&(!feof(fp1)));
[*start extract3.c*/
numline=numiine+1i;
xd=widel*1.0:

yd=z;

printf("\nLine %d has (WIDE = %1.0lf] ([DEPTH = % 1.01f)" numline,xd,yd);

=u

real=0;

do

{ ~.
black=0;
fseek(fp3,0L.0);
do

{
ch=gete(fp3);
if(ch==bpix)
{
black=1;
real=1: ‘
}
}while(!feof(fp3));
if(black==1)
{
extract(fp3.xd.j,argv);
brintf("\n");*/

printf("nExtract character {%d] finished" j);*/
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1* printf("\nFinish put extract character (%d] on file %s" j,argv{2]);*/
}
Fih
}while(black==1);
if(real==0)
{

/* printf("nFile tmp.txt not have black pixel for extract");*/

else

printf("\nFinish cutline : %d",numline);

I* printf("n\nExtracting in file tmp.txt now complete 1"):*/

/*end extract3.c*/
if(Line{0)=="L")
{
fputs(Line.fp2);
}
fclose(fp3);
}while(!feof(fp1));
fclose(fpl);
fclose(fp2);
free(Line);
system("m templ.txt");
/*3End */
}/*-end else-*/
system("rm tmp.txt"):

}/*end-mrain*/

void extract(FILE *fp.double col,int target,char *argv(])
{

int ij,htrue,in;

double corx(sizexy],cory[sizexy];

double c.r,maxx,maxy,minx.miny,cenx,ceny;

double tempx,tempy,statex.statey;

int pos| tail,tall;
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int ir,ic,tempd;
char  *line;

char  ch,mark,T1,T2;
fpos_t pos;

FILE  *fpnew2;

double wide, tempw,tempd!,tempd2.k;

wide=sqri(l);

[*initial corx(sizexy] cory[sizexy] to 0*/

for(i=0;i<sizexy;i++)

{
corx[i}=0;
cory(i]=0;

}

for(i=1;i<=100;i++)

{

' for(j=1;j<=100:j++)
{

image(il(j]=0"

[*first step is finding | in image first*/
r=1.0;
c=0.0; -
true=0;
mark="2";
fseek(fp,0L,0);
do
{
do

feetpos(fp.&pos);
fread(&ch.sizeof(char),1,fp);
c=c+1.0;

if(ch==bpix)
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}

corx{0]=c;

cory{0]=r;

fsetpos(fp,&pos);
fwrite(&mark sizeof(char), 1,fp);

true=1;

}while( (ch!=\n")&&(true==0) );

¢c=0.0;

r=r+1.0;

}while( (true==0)&&(!feof(fp)) )i/*if true==1 mean already find out

‘bpix’ in file*/

f*second step is searching | near first*/

pos1=0;
tail=1;
do

{

posi=posi+l;

statex=corx(posi-1];

statey=cory{pos1-1];

for(i=1
{

1i<=8;i++)

tempx=0.0;

tempy=0.0:

if( (i==1)
{

)

tempX=statex+1;

te

}

mpy=statey;

if( (i==2))

{

tempx=statex+1;

tempy=statey-1;

!
if( (i==3) )
{
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tempx=statex;
tempy=statey-1;
}
ifC (i==4) )
{
tempx=statex-1;
tempy=statey-1;
]
if( (i==5) )
{
tempx=statex-1;
tempy=statey:
}
if( (i==6) )
{
tempx=statex-1;
tempy=statey+1;
}
if( (i==7))
{

tempx=statex;

tempy=statey+l;

]

if¢T==8) )

{
tempx=statex+1;
tempy=statey+1;

)

k=((tempy-1)*(col+1))}+(tempx-1);

if(k>(col+1})

{
fseek(fp.0L.0);
fseek(fp,k.0);
fgetpos(fp,&pos);
ch=getc(fp);
if(ch==bpix)

154



/*
/*
/*
/*
/*
/*
/e
*

fsetpos(fp,&pos);
fwrite(&mark,sizeof(char),1,fp);
cory[tail]=tempy;
corx{tail]=tempx;

tail=tail+1;

}
}/*end for (i=1) to (i=8)*/
}while(pos i <sizexy);
maxx=0;
maxy=0;
minx=corx{0]:/* this minx is not real minx but is the first
black minx */
miny=cory{0];
i=0;
for(i=0;i<sizexy;i++)
{
if(corx(i]>maxx)
maxx=corx(i};
if(cory(i]>maxy)
maxy=cory(i];
if( (corx(i]<minx)&&(corx(i]!=0) )
minx=corx[i];
if( (cory[i]<miny)&&(cory[i}!=0) )
miny=cory(i];
]
printf("\nMax X=%1.0lf",maxx);*/
printf{"\nMin: X:Zo 1.0lf", minx);*/
printf("\aMax Y=% I.0If",maxy);*/
printf("\aMin Y=%1.0If",miny):*/
getchar();*/
printf("\aExtract finish !");*/
width=maxx-minx-+1:*/
depth=maxy-miny+1[:*/

tempw=minx+wide;
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tempd [=miny+wide;
[*after this point will extract character*/
fseek(fp,0L,0);
if(maxy>=tempd1)
{
tempd2=tempd1-1;
tall=0;
}
else/*if(maxy<tempd1)*/
{
tempd2=maxy;
tall=1;
]
for(ir=0,ic=0,i=1;i<=tempd2;i++)/*each row*/
{
if((line=malloc((long)(col+3)*sizeof(char)))==NULL)
{
printf("Out of memory for line");
exit(1);
}

- fread(line.sizeof(char),(col+1),fp);

if(i>=miny)
{
ir=u+ 1
if(maxx<tempw)
{
ic=0;
for(j=(minx-1);j<maxx;j++)
|
ic=ic+1;
if(line[jl==cpix)
{
putc(bpix,fp2);

image(ir}{ic}='1";
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if(line{jl==wpix)
{
putc(wpix,fp2);

}
while(j<(tempw-1))
{

putc(wpix,fp2);
=ih

1*

putc("\n',fp2);

}/*end if(maxx<tempw)*/
else/*if(maxx>=tempw)*/
{
ic=0;
for(in=(minx-1);in<(tempw-);in++)
{
ic=ic+1;
if(line[in)==cpix)
{
putc(bpix.fp2);
image(ir](ic]="1";
}
if(linefin]==wpix)
{
putc(wpix,fp2);

F
putc("n',fp2);
]
}/*end if(i>=miny)*/
free(line);
}/*end for i=1 to ix=tempd2+/
if(tall==1)
{

while(i<tempdl)



for(j=(minx-1});j<(tempw-1);j++)
{
putc(wpix,fp2);
}
putc(\n',fp2);
i++;
b/
]
putc(T.fp2);
if(target<10)
{
T1=48+target;
T2=48,;

else
{ -
tempd=(target/10)*10;
Tl=(target-tempd)+48;
tempd=tempd/10;
T2=tempd+43; )
J
putc(T2,fp2);
pute(T1.fp2):
putc(\n".fp2);
cenx=¢rfaxx+minx)/2:/*x coordinate of character for rearange word */
ceny=(maxy+miny)/2:/*y coordinate of character for rearange word */
/* To rearange word we will use ceny to compare the other maxy,miny
for finding row of each character and use cenx to compare maxx,maxy
for finding col of each character */
fwrite(&cenx,sizeof(double), | fp2);
fwﬁte(&ceny,sizeof(doublc),I,pr);
fwrite(&maxx,sizeof(double), 1,fp2);
fwrite(&maxy,sizeof(double), ! ,fp2);
fwrite(&minx,sizeof(double), | ,fp2);
fwrite(&miny sizeof(double), 1.fp2);
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putc(\',fp2);

I* printf("\nCenx = %if” cenx):
printf("nCeny = %if”" ceny);
prindf("\nMaxx = %If",maxx);
printf("\nMaxy = %I{",maxy);
printf("aMinx = %If",minx);
prntf("\aMiny = %If",miny);
getchar();*/

[*end extract*/

|

double imagex(FILE *fp)
{
char ch;

double colx:

colx=0;
do
{
ch=gete(fp);
colx=colx+1;
}while(chi=\n");

return{colx-{);

double imagey(FILE *fp)
{ .

char chy

int. temp;

double rowy;

rowy=l;
temp=0;
ch=gete(fp);
do.

{

e
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ch=getc(fp);
If( ((ch==wpix)ll(ch==bpix))&&(temp==0) )
{

temp=1;
rowy=rowy+l;
!

if(ch=="n")

{
temp=0;

!

}while(!feof(fp));

return(rowy);
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#include<stdio.h>
#include<ctype.h>
#include<stdlib.h>
#include<math.h>
#include<time.h>
#include<malloc.h>
#include<string.h>
#include<float.h>

#include<signal.h>

#define I 1600

#define H 230

wdefine OUT 87

#define LOOP 100 /*LOOP is integer for saving weight,bias,delta */

void saveb(char *argv{]);

void test(char *argv(]);

void freew(void);

void savew(char *argv(]);

void createb(void);

void initdel(void); Se
void sort(char *argv(},int In);

void loaddel(char *argv(])

void savedel(char *argv(]);

void loadw(char *argv{]);

void loadb(char *argv(]):

float n.alpha:

double errorb;

double bhI[(H+1)],bh2((H+1)].bo{(OUT+1));

double dcltahl[(H+l)].deltah2[(H+l)],delrao{(O(J'T+l)];
double dbh1[(H+1)],dbh2{(H+1)],dbo[(OUT+1)];
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double Outputhl[(H+l)].Outputh2[(H+l)],Ourputo[(OUT+I)];
double Inputhl[(H+l)],Inputh2[(H+l)].Inputo[(OUT+l)];
double *whl[[+l].*dwhl[I+l],*th[H+l].*dwh2[H+l],*wo[H+l].*dwo[H+l];

int  count,times,xpos,ypos,widel( 100],wideA;

int ind,oxpos(361],0ypos(561];

double Input[(ij-l)];

char sur{51];/*str size must wider than the width of the widest

character */

main(int arge,char *argv(20])

{

int  load,win,fault,In;

int  ijalltempnl,tempn2;

int  col.fow,Tar,T1,T2.0ver;

char f3];

char ch:

double TART(OUT-&-l)].ms.diff.crrorp.del.deltmp,twin;
double temph | temph2 tempo,el;

double dtemphl dtemph2.dtempo;

double cenx,ceny,maxx,maxy,minx,miny;
double numchar; ~

FILE =fp,*fpi3;

if(argc!=14)

{
printf("™nYou enter wrong {");
printf("nEnter [Program name] + [file input.tx¢]+"):
pantf("n  (file whi.txt] + (file dwhl.txeJ+");
printf(™n  [file wh2.txt] + [file dwh2.txt]+");
printf("™n  [file wo.txt ] + (file dwo.txt]+");
printf("\n  [file bhl.txt] + (file bh2.xt]+"):
prntf("n  (file bo.txt } + [file delta.txt}*); '
pantf("\n (0 or 1] /* 0 mean intial all, 1 mean load old*/");
printf(™n (file output of recognition]™);

printf("\n");

162



163

exit(1l);
}
€1=999.0;/*end of line of file argv(13] has symbol is 999*/
n=0.1;
alpha=0.5;
load=atoi(argv{12]);
for(i=0:1<=99;i++)

{

widel(i]=0;

/* Created weight */

for(i=1:i<=0;i++)
{
if(( whi[i]=(double * )malloc((H+1)*sizeof(double))) == NULL)
{
printf("nOut of memory for aliocating whi[TJ{H]"):
exit(1);
J
for(j=1;j<=H:j++)
(
whl(i](jl=(rand() % 1000)*0.0001;
if(rand() < 2)
whi(i](j]=-1.0*whI[i](j};

!
for(i=1#é=Li++)
{
tf(( dwhl[i]=(double * ymalloc((H+1)*sizeof(double))) == NULL)
{
printf("\nOut of memory for allocating dwh I [TJ{H]"):
exit(1);
}
for(j=1:j<=Hzj++)
{



dwhi(i](j]=0.0;
]

/* THIS add */
for(i=1;i<=H;i++)

{

if(( wh2{il=(double * ymalloc((H+1)*sizeof(double))) == NULL)

{
printf("\nOut of memory for allocating wh2({H]{H]");
exit(1);
}
for(j=1ij<=H:j++)
(
wh2(i](j]=(rand() % 1000)*0.0001;
if(rand() % 2)
wh2(i){j]=21.0*wh2(i}(j};

}
for(i=1;i<=H;i++)

{

if(( dwh2(i]=(double * Jmalloc((H+1)*sizeof(double))) == NULL)

{
printf("\nOut of memory for allocating dwh2(IT(H]"):;
exit(l);
}
for(j=kj<=H:j++)
{
dwh?2[i}(j]=0.0;
!
l
/* THIS */

for(i=1:i<=H;i++)

{

if(( wo[il=(double * )malloc((OUT+l)‘sizeof(doublc))) == NULL)
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printf("™\nOut of memory for allocating wo[{H{OUT]");
exit(1);
}
for(j=1;j<=0UT;j++)
{
wofi]{j]=(rand() % 1000)*0.0001;
if(rand() % 2)
wo(i](jl=-1.0*woli](j];

}
for(i=1 ic=H:i++)

{

if(( dwoli]=(double * Ymalloc((OUT+1)*sizeof(double))) == NULL)

{
printf("nOut of memory for allocating dwo{H}{OUT]");
exit(1);
I
for(j=1:j<=0UT;j++)
{
dwol(i](j]=0.0:
}
}
if(load==0)
{
createb();
initdel();
errorb=0.0;
times=0;

deltmp=0.0;

else

loadb(argv);

loaddel(argv);

loadw(argv);
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deltmp=errorb;
}
eorp=0.0;
=0
tempnl=[+4+sqre(l);
tempn2=[+sqrt(l);
all=0;
fault=0:
if( (fp=fopen(argv{1],"rb")) == NULL)
{
printf("\nError in open file %s",argv(1]);
exit(1):
}
if( (fp13=fopen("temp.asc”,"wb")) == NULL)
{
printf("\nError in creating file %s",argv(13})

exit(1);

=L
numchar=0;-
In=0;
wideA=0;
/* do
{
fgets(str,sizeof(str),fp);
if(str{0]=="T")
{
princf¢\n%s" str);
fread(&cenx sizeof(double),1.fp):
fread(&ceny.sizeof(doyble), 1,{p):
fread(&maxx.sizeof(double), 1.fp):
fread(&maxy,sizeof(double), 1,fp);
fread(&minx,sizeof(double),1.fp):
fread(&miny,sizeof(double),[.fp);
printf{("\nCenx = %If"cenx);

printf("\nCeny- = %lIf” ceny);
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printf("nMaxx = %If",maxx);
printf("nMaxy = %if",maxy):
printf(MaMinx = %If",minx):
printf("aMiny = %If",miny);

getchar();
ki
else
{
if(str(0]=="L")
{
printf("\aWe meet L");
printf("\n%s" str);
getchar();
}
else
{
printf("\n%s" str);
}

}
} while(!feof(fp));*/
do
{
for(i=1;i<=li++)
{
Input(i}=0.0;

=1

do

if(j==1)

fgets(str.sizeof(str),fp);

fgets(str.sizeof(str),fp);

if(sor{0]=="T"
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/*

/*

else

168

printf("™a%s”.str); */
fread(&cenx.sizeof(double),1,fp);
fread(&ceny.sizeof(doubte), 1,fp);
fread(&maxx.sizeof(doubie), 1,fp);
fread(&maxy,sizeof(double), 1 ,fp);
fread(&minx.sizeof(double),1,fp);
fread(&miny,sizeof(double), 1,fp);
printf("\nCenx = %If",cenx);
printf("\nCeny = %If" ceny);
printf("\aMaxx = %If",maxx);
printf(\aMaxy = %If".maxy);
printf("\nMinx = %If".minx);
printf("\aMiny = %If",miny);
getchar();*/

break;

if(str(0}=="L")

{

if(wideA1=0)

{

[*write symbol end of line*/
In=in+1:

widel{ln]j=wideA;

wideA=0;

printf("™\n%s” str). */
for(i=0si<sqri(I);i++)
{
if((su{i]=="1")(str{i]=="07)
{



/*

/*

o
-
-
-
o
u
o
o
"
-
M
o
-
.

Input{((40*)+i)-39]=(str(i]-48)*1.0:

ste{i]=0";

=it
}while((!feof(fp))I(j<=sqrt(I})):
printf("j=%d" j),*/

[*show Input(1-->1]*/
j=1*

for(i=1:i<=sqrt(l)ii+~+)*/

{*
printf("\n");*/
for(j=1:j<=sqrt(I):j++)*/
(*
printf("% 1 .0I€" Input((40*(i-1))+j]);*/
*/
1*/
printf("\a");*/

printf("\ncenx = %If" ,cenx);*/
printf("\nceny = %If",ceny);*/
printf(Mamaxx = %If".maxx):*/
printf("amaxy = %If",maxy):*/
printf("\nminx = %I minx);*/
printf{("\nminy = %If",miny);*/
getchar();*/

[*end show*/

if(((maxy-miny)>2.0)&&((maxx-minx)>2.0)/*&&(Input{0}I=' "y*/)

{
/*

printf("\nHey we go into Forward Phase");

-

getchar(); */

/* This point can use Input{1-->I] */

/* Forwa:sd For Recognition®/
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/* Forward phase */
/*Compute input for every node in hidden layer | */
for(i=1;i<=H:i++) /* hidden layer | to H = col 1 to H hidden weight */
{
temph1=0.0;
for(j=1:j<=0:j++)/* input value | to I of hidden layer */
{
temph [ =temph { +(Input{jj*(wh1{j}{i}));
}
Inputhl(i]=temph+bhl(i];
J
[* end 1 ¥/
/*2Compute output for every node in hidden layer */
for(i=1:i<=H:i++)
{
if( (Inputh1{i]>-88.00)&&(Inputh 1{i]<88.00) )
{ :
Outputh{ij=1.0/(1.0+exp(-Inputhi{i]));
}
else
{
if(Inputh1{i}>=88.00)
Outputh 1{i]=1.000000;
else
if(Inputh1{i}<=-88.00)
Outputh 1{i]=0.000000;

}
/*end 2 %/
/* THIS ADD ¥/
/* *Compute input for every node in hidden layer 2 */

for(i=1:i<=H:i++) /* hidden layer 2 to H = col | to H hidden weight */

{

temph2=0.0:

for(j=1:j<=H:j++)/* input value.| to H of hidden:layer */

{
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temph2=temph2+(Outputh 1(jj*(wh2(j1(i])):
}
Inputh2{i]=temph2+bh2(i];
]
/* *Compute output for every node in hidden layer 2 */
for(i=Li<=H;i++)
{
if( {Inputh2{i]>-88.00)&&(Inputh2(i}<88.00) )
{
Outputh2(i}=1.0/(1.0+exp(-Inputh2(i}));
}
else
{
if(Inputh2(i]>=88.00)
Outputh2{i]=1.000000;
else
if(Inputh2(i]<=-88.00)
Outputh2(i}=0.000000;

}.
/*end 2 ¥/
/* END THIS ADD #/

[*3Compute input for every node in output layer */

for(i=1:i<=OUT:i++) /* node | to OUT in output layer */

{

tempo=0.0;

for(j=1:j<=H:j++) /* input value of node i in output layer from hidden layer (node j=1

to j=H) */
{
tempo=tempo-+(Outputh2{j]*(wo(j][i])):
}
[nputo{ij=tempo+bolil;
}
/* end 3 %/
[*4Compute Output for every node in output layer */

for(i=1:1<=0UT;i++)
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{
if( (Inputo(i]>-88.00)&&(Inputofi]<88.00) )
{

Qutputo(i}=1.0/(1.0+exp(-Inputo(i]));

}
else
{
if(Inputo(i]>=88.00)
Outputo(i}=1.000000;
else
if(Inputo{ij<=-88.00)
Outputo(i]=0.000000;
. }
}
/* end 4 ¥/

/*5Compute different between target and output value */
twin=Outputo( [ };
win=1;
for(i=1;i<=0OUT:i++)
[
if(twin<Outputofi])
{
win=i;

twin=Outputo(i]:

e
printf("win number = %d",win);*/
if((win>=1)&&(win<=10))

{

win=win+47;

else

if((win>=11)&&(win<=5T7))

{

win=win+150;
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else
{
if(win==38}
win=209;
if(win==59)
win=210;
if(win==60)
win=224;
if((win>=61)& &(win<=65))
{
win=win+165; ’
}
else
{
if((win>=66)&&(win<=75))
{
win=win+174;
]
else
{
if((win>=76)&&(win<=81))
{
win=win+[36:
!
else
{
if((win>=82)&&(win<=87))
win=win+149;
}
}
}
}
}
> printf(\nwin = %d",win);

printf(M\nwin = %c¢”, win);



o
-
-
o
o
o
"
o
o
o
"
o
-
o

/*

pantf("\ncenx=%If" cenx);
printf("\nceny=%If".ceny);
printf("\nmaxx=%If" maxx);
printf("\nmaxy=%If",maxy);
printf("\aminx=%lf",minx);
printf("\nminy=%I{",miny);
getchar();*/

fprintf(fp13,"%c", win);*/
fprintf(fp13,"%If" cenx):*/
fprintf(fp13,"%If" ceny);*/
fprintf(fp13."%If",maxx);*/
fprintf(fp13."%If",maxy);*/
fprintf(fpl3,"%If",minx);*/
fprintf(fp13,"%If" miny);*/
printf("\n%c", win);*/

printf("\n%If" cenx);*/
printf("\a%If".ceny):*/
printf("\n%If".maxx);*/
printf(M\a%if".maxy);*/
printf("\a%If",minx);*/
printf("\n%If".miny);*/
fwrite{(&win,sizeof(int), [ fp13);
fwrite(&cenx.sizeof(double),1.fp13);
fwrite(&ceny sizeof(double)..fp13);
fwrite(&maxx.sizeof(double).1.fp13):
fwrite(&maxy.sizeof(double), 1.fp13);
fwrite(&minx, sizeof(double),1.fp13);
fwrite(&miny,sizeof(double). .fp13);

wideA=wideA+!;

~

printf("\nHey This wideA=%d".wideA);

getchar();*/

174

/*end 5 %

/* End Forward */
}/*end if((maxy-miny)>2.0)&&((maxx-minx)>2.0)*/
} while(!feof(fp));



fclose(fp):

fclose(fpl13);

freew();

/*  printf("\nln = %d" In);*/

sort(argv.ln);

return(0);

}/* end main */

void sort(char *argv(],int In)

{

int

int

*ascii,*record, *recasc,real,i,j,tempin,rtaill;

y.ktaill tail2 tail3,f,incre, highest.kk;

double *xcen,*ycen, *xmax, *ymax. *xmin, *ymin.temp;

double *recxcen,*recycen, *recxmax.*recymax. *recxmin, *recymin;

FILE

/*
/*

*fp,*fpl,*fp2;

if( (fp=fopen(“temp.asc”,"rb™)) == NULL)

{
printf("\nError in opening file %s".argv(13]);
exit(1):

}

if( (fpl=fopen(argv[13],"wb")) == NULL)

{
printf("™\nError in opening file temp.out");
exit(1):

}

if( (fp2=fopen("temp.aft","wb")) == NULL)

l ~
printf("\nError in opening file temp.aft”);

exit(1):

printf("aWe go into sort() function");*/

printf(\aWidel(%d] = %d".j,widel[j]);*/

if( (ascii=(int *)malloc((widel{jl+1)*sizeof(int))) == NULL)
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printf("\nCan't matioc ascii[%d]",widel(j]);
exit(1);
I
if( (record=(int *)malloc{(widel(j}+|)*sizeof(int))) == NULL)
{
printf("\nCan't malloc record(%d]",widel[j]);
exit(1);
!
if( (xcen=(double *)malloc((widel(j]+1)*sizeof(double))) == NULL)
{
printf("\nCan't malloc xcen{%d]",widel(j]);
exit(1);
}
if( (ycen=(double *)malloc((widel(j]+1)*sizeof(double))) == NULL)
{
printf(™nCan't malloc ycen{%d]",widel(j]);
exit(1);
}
if( (xmax=(double *)malloc((widel(j]+1)*sizeof(double))) == NULL)
{

printf("™nCan't malloc xmax([%d)" widel(j]):

exit(1);
}
if( (ymax=(double *)malloc((widel[j].+l)*sizeof(double))) == NULL)
.

printf("nCan’t malloc ymax(%d]",widel(j]);

exit(1);
}
if( (xmin=(double *)malloc((widel[j]+1)*sizeof(double))) == NULL)
{

printf("\nCan't malloc xmin[%d]",widel{j]);

exit(1);
}
if( (ymin=(doubie *)malloc((widel(jj+!)*sizeof(double))) == NULL)
{
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printf("\nCan't malloc ymin{%d]",widel[j]};
exit(1);
}
if( (recasc=(int *)malloc((widelfj]+1)*sizeof(int))) == NULL)
{
printf("\nCan't malloc recasc{%d]",widel(j]);
exit(1);
}
if( (recxcen=(double *)matloc({widel[j]+1)*sizeof(double))) == NULL)
{
printf("nCan't malloc recxcen{%d]",widel(j]);
exit(1);
}
if( (recycen=(double *)malloc((widel[_j]+'l)"'sizcof(double))) == NULL)
{
printf("\nCan't mailoc recycen[%d]",widel(j]);
exit(1);
|
“if(- (recxmax=(double *)malloc((widel(j]+1)*sizeof(double))) == NULL)
{
printf("\nCan't malloc recxmax(%d]", widel(j]);
exit{1);
}
if( (recymax=(double "')ma]loc((wide.l[j]+l;)*sizegf(doublc))) == NULL)
{
printf("\nCan't malloc recymax(%d]",widelfj]);
exit(1);
!
if( (recxmin=(double *)malloc((widel(j}+1)*sizeof(double))) == NULL)
{
printf("\nCan’t matloc recxmin{%d]",widel(j]):
exit(1);
}
if( (recymin=(double *)malloc((widel[j]+1)*sizeof(double))) == NULL)
{
printf("™\nCan't malloc recymin{%d]" widel(j]);
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exit(1);

}

for(i=0:icwidel(j];i++)

{
fread(&ascii(i},sizeof(int), 1,fp);
fread(&xcen(i],sizeof(double),1,fp);
fread(&ycen(i],sizeof(double),1 RiN
frcad(&xmax[i].sizcof(double).l,fp);
fread(&ymax{i],sizeof(double),1,fp):
fread(&xmin(i],sizeof(double),1,ip);
frcad(&ymin[i],sizeof(double),1.fp);
printf("\nRead from file temp.asc”);
printf("%c".ascii{i]);
printf("\nxcen[%d] = %If",i.xcen(i]);
printf("\nycen[%d] = %if".i,ycen(i]);
printf("\nxmax([%d] = %If".i,xmax[i]);
printf("\nymax[%d] = %If".i,ymax(i]);
printf("\nxmin{%d] = %If"i.xmin(i]);
printf("\nymin{%d] = %If",i,ymin(i]);
getchar(); ¥/

J

printf("aEnb line ");*/

[*start sort character*/

*sort xcen{1]=min -->.xcen[widel(j]J=max*/

do

{
real=0;
for(i=0;i<widel(j];i++)
{

if(xcen[i}>xcen(i+1])
{
tempin=ascii[i+1];
asciifi+1}=ascii(i};

ascti(i]=tempin;

temp=xcenfi+1];
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xcen(i+1]=xcen(i];

xcen(i]=temp;

temp=ycen(i+1];
ycen[i+1]=ycen(i];

ycen(i]=temp;

temp=xmax{i+l1];
xmax(i+1]=xmax[i];

xmax{i}=temp;

temp=ymax[i+l1];
ymax(i+1]=ymax[i};

ymax(i}=temp;

temp=xmin(i+1];
xmin(i+1]=xmin[i];

xmin(i]=temp;

temp=ymin(i+1];
. ymin(i+1]=ymin(i];
ymin[i}=temp;

real=1:

}
}while(real==1);
[¥end sort xcen*/
[*eliminate char209&char209 to char208*/
rtaill=0;
for(i=0:i<widel[j];i++)
{
if((ascii(i]==209)&&(ascii{i+ 1 }]==209))
1
ascii[i]=208;
for(kk=i+1:kk<widel{jl;kk++)
{
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asciifkk]=ascii(kk+1];
xcenfkk}=xcen(kk+1];
ycen{kk]=ycen(kk+1];
xmax(kkj=xmax(kk+1];
ymax(kk]=ymax(kk+1];
xmin{kk)=xmin[kk+1];
ymin{kk]=ymin(kk+1];
if(kk==(widel(j]-1))
{

rtail [=rtail {+1;

ascii{kk+1]=0;

}
widel[j]=widel{j]-rtail 1 +1;
printf("\n");*/
/*end-eliminate char209&char209 to char208*/
[*initial variable record(0 -> widel(j]] to 0%/
for(i=0:i<widel{j];i++)
{
record{i}=0; l
}
/*end initial variable record*/
for(i=0;i<widel[j];i++)
{
y=0;
for(k=0;k<widel[j];k++)
{
if((xccn[i]>=xmin[k})&&(xccn[i]<=xmax[k]))
{
if(record{k])!=1)
{
y=y+1;
record(k]=1;

recasc{y]=ascii{k];
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recxcen{y}=xcen[k];
recycen{y]=ycen(k]; |,
recxmax(y}=xmax[k];
recymax(y]=ymax[k];

recxmin(y}=xmin(k];

recymin{y}=ymin{k];

}
taill=y;
if(y>1)
{
do
{
tail3=taill;
for(k=0;k<tail3;k++)
‘ .
for(f=0:f<widel{j];f++)
{
if(recxcen(k+1]>=xmin{f])
| .
if(recxcen(k+ 1 J<=xmax{f])
{.

if(record{f]!=1)

(. =
taill=taill+1;
record(f}=1;
recasc(taill ]=ascii{f);
recxcen{taill ]=xcen(f];

recycen(taill J=ycen(f];

recxmax{tail | J=xmax(f];

recymax(taill J=ymax(f];

recxmin(tail | J=xmin(f];

recymin(taill J=ymin[f];
}/*if(record(f]i=1)*/

}/*if(recxcen(k+1]<=xmax(f])*/



}/*if(recxcen(k+1]>=xmin{f})*/
}/*for(f=0;f<widel{j];f++)*/
}/*for(k=0;k<tail3;k++)*/
tail2=taill;
incre=0;
if(tail2!=tail3)
{
incre=1;
}

}while(incre==1);

/*3sort char in record(1->taill] by ycen[]]}=min->*/
[*ycen(tail1]=max*/
do
{
real=0;
for(k=1;k<tail{ ;k++)
{
if(recycen(k]>recycen(k+1])
{
tempin=recasc(k+1];
recasc[k+1]=recasc(k];

recasc(k]=tempin;

temp=recxcen{k+1];
recxcen(k+1]=recxcen(k];

recxcen(k]=temp;

temp=recycen(k+1];
recycen{k+! ]=recycen(k];

recycen{k]=temp;

temp=recxmax(k+1];
recxmax(k+1}=recxmax{k];

recxmax(k]=temp;
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temp=recymax(k+1];
recymax[k+1]=recymax(k];

recymax[k]=temp;

temp=recxminfk+1];
recxmin(k+1]=recxmin(k];

recxmin{k]=temp;

temp=recymin[k+1];
recymin{k+1]=recymin(k}];
recymin{k}=temp;
real=1:
}/*if(recycen{k)>recycen{k+1])*/
}*for(k=1:k<tail | ;k++)*/

} while{real==1);

/*4 find highest char in record(1->taill]*/

for(k=1:k<tail l;k++)

{
if((recymax(k}-recymin(k])<(recymax{k+1]-recymin(k+1]))
{

highest=k+1{;

highest=k;

}

/*5 print output of record(1->taill] to file*/

[*printf output to file fpl*/
fprintf(fpl."%c" recasc(highest]);
for(k=(highest+1);k<=tail I ;k+=+)
{

fprintf(fpl, " %c".recasc{k]);
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for(k=1;k<highest;k++)
{
fprintf(fpl,"%c" recasc{highest-k]);
]
[*end printf output to file fpl*/

[*printf output to screen
printf("%c" recasc(highest});
for(k=(highest+1);k<=tail | ;k++)
{
printf("%c" recasc(k]);
}
for(k=1:k<highest:k++)
{
printf("%c".recasc(highest-k]);
}

end printf output to screen*/

for(k=1:k<=tail | :k++)

{
recasc(k]=0;
recxcen({k}=0.0;
recycen(k]=0.0;
recxmax(k]=0.0;
recymax(k]=0.0;
recxmin(k]=0.0;

recymin(k}=0.0:

}/*end if(y>1)%/
else
{
if(y==1)
{
fprintf(fpl,"%c" ascii(i]):

record(i]=1; It



/*

/"k

}
}/*end else if(y>1)*/

}*for(i=0;i<cwidel(j];i++)*/
[*end sort character*/
=i+l
fpantf(fpl,"%s",\n");
[*printf end line to screen
printf("n");
end printf end ljne to screen*/
fprintf(fp2,"%s","\n");

} while(j<=In);

printf("\nln=%d".In);*/ .

getchar();*/

fclose(fp);

fclose(fpl);

free(record);

free(recasc);

free(recxcen);

free(recycen);

free(recxmax);

free(recymax);

free(recxmin);

free(recymin);

systern("rm temp.asc”):

system("rm temp.aft”);

void freew(void)

{

int i;

/* start free memory of weight */

for(i=0:i<=H;i++)

(

free(whi(il);

free(dwhi(i]);

}
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for(i=0;i<=H;i++)
{

free(wh2{i]);
free(dwh2({i]);

]
for(i=0;i<=0UT;i++)
{

free(wo(i]);
free(dwol(i]);

]

/* end free ailocating memory for weight && delta weight */

}

void savedel(char *argv(})
{
int i
double del;
FILE *fp;
/* start save delta to file */
if((fp=fopen(argv{11],"wb"))==NULL)
{
printf("\nError in creating file %s”,argvi11]);
exit(1);
}
/* Hl ¥/
for(i=tiz=H;i++)
{
del=deltah({i];
fwrite(&del.sizeof(double). .fp);
}
for(i=1;i<=H;i++)
{
del=Outputh I[i];
fwrite(&del.sizeof(double), 1.fp):
}

for(i=li<=H;i++)
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del=dbhi{i];

fwrite(&del sizeof(double), 1,fp);
]
[*end H1*/

/* H2 */
for(i=1;i<=H;i++)
{
del=deltah2(i];
fwrite(&del,sizeof(double), L, fp);
}
for(i=1;i<=H;i++)
{
del=Outputh2(i};
fwrite(&del.sizeof(double),1.fp);
}
for(i=1;i<=H;:i++)
{
del=dbh2(i};

fwrite(&del,sizeof(double), 1.fp):

l 1
[*end H2*/

/*Out */
for(i=1:i<=0QUT:i++)
{
del=deltao(i];
fwrite(&del.sizeof(double).1,fp);
)
for(i=1;i<=0OUT:i++)
{
del=Outputo(i];
fwrite(&del.sizeof(double). 1,fp);
]
for(i=1;i<=0OUT:i++)
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del=dbo(i];
fwrite(&del sizeof(double),!.fp);
}
[*end Out */
fwrite(&errorb.sizeof(double),1,fp);
fwrite(&times,sizeof(int), 1,fp);
fclose(fp);
)
void loaddel(char *argv{])
{
int i
double dei:
FILE  *fp;
[* start save delta to file */
if((fp=fopen(argv(11],"rb™))==NULL)
{
printf(nError in reading file %s".argv{11]);
exit(l);
}
f* Hl ¥/
for(i=1;i<=H;i++)
{
frend(&dcl..sizeof(double).l.fp):
' deltahl{ij=del:

}
for(i=l;i<=H;i++)
{

fread(&del,sizeof(double), 1.fp);

Outputhi[i]=del;
]
for(i=1;i<=H;i++)
{

read(&del.sizeof(double).1.fp):
dbhl{i}=del: L



}
[*end HI1*/

/* H2 */

for(i=1;i<=H;i++)

{
fread(&del,sizeof(double), 1 f£p)
deltah2(i]=del;

}

for(i=1;i<=H;i++)

{
fread(&dél.sizeof(double),! Ris)>
Qutputh2{ij=dei;

}

for(i=1;i<=H:i++)

{
fread(&del.sizeof(double), 1 Bis)E
dbhZ{ij=del:

}

[*end H2*/

/*Qut */

for(i=1;i<=0UT:i++)

{
fread(&del,sizeof(double), I fp);
deltao[i]=del;

]

for(i=1;i<=QUT;i++)

{
fread(&del.sizeof(double),1,fp);
Outputofil=del;

)

for(i=1;i<=0UT;i++)

{
fread(&del.sizeof(double), 1.fp);
dbo{i]=del;
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/*end Out */
fread(&errorb,sizeof(double), 1,fp);
fread(&times,sizeof(int),1,fp);

fclose(fp);

void savew(char *argv(])
{

int  i,j,fr.fe:

double weigh;

FILE *fphi.*fpdhi.*fph2.*[pdh2,*fpo.*fpdo:

/* start save all weight to file */
/* save whi{I][H] to argv(2] */
if((fph1=Ffopen(argv(2],"wb"))==NULL)
{
printf("\aError in creating file %s”.argv(2]);
exit(l);
}
o for(i=liic=I;i++)
{
for(j=1:j<=H:j++)
{
weight=wh[i]{j];
fwrite(&weight,sizeof(double), 1,fph1);
if(ferror(fph1))
{

pantf("™\nError in writing file %s",argv({2]);

exit(1);

}
fclose(fphl);

/* save dwh1(TJ(H] to argv{3] */
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if((fpdh1=fopen(argv(3],"wb"))==NULL)
{
printf("nError in creating file %s",argv(3});
exit(1);
]
for(i=1;i<=L;i++)
{
for(j=1;j<=H;j++)
{
weight=dwh1{i](j];
fwrite(&weight,sizeof(double), 1 fpdh1);
if(ferror(fphl))
{

printf("\nError in writing file %s".argv(3]);

exit(l);

}
felose(fpdh ):

/* THIS ADD */
f* save wh2{H]{H] to argv{4] */
if((fph2=fopen(argv(4]."wb")==NULL)
{
printf("\nError in creating file %s",argv{4]);
exit(1);
]
for(i=1;i<=H;i++)
[
for(j=1;j<=H;j++)
{
weight=wh2(i]{j];
fwrite(&weight,sizeof(double), 1,fph2);
if(ferror(fph2))
{

printf("\nError in writing file %s",argv(4]);
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exit(1);

}

}
' felose(fph2);

[* save dwh2{H](H] to argv(S] */
if((fpdh2=fopen(argv(5],"wb"))=NULL)
{
printf("\nError in creating file %s",argv[5]);
exit(1);
!
for(i=1;i<=H;i++)
{
for(j=1:j<=H:j++)

{
weight=dwh2(i}{j];
fwrite(&weight.sizeof(double), | ,fpdh2);
if(ferroc(fph2))
{
prntf("™aError in writing file %s",argv(5]);
exit(1y;
]
]
!
{close(fpdh2);

/* THIS END ADD */

J* save wo[H]{OUT] to argv(6] */
if((fpo=Ffopen(argv(6],"wb"))==NULL)
{
printdf("\nError in creating file %s" argv{61);
exit(1);
1

for(i=1;i<=H;i++)
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for(j=1:j<=OUT;j++)
{
weight=wol[i](j];
t‘wri(c(&wcight,sizeof(doubIc).1.fpo):
if(ferror(fpo))
{
printf("nError in writing file %s",argv[6]);

exit(1);

}
fclose(fpo);

/* save dwo(H]{OUTT] to argv(7] */
if((fpdo=fopen(argv(7],"wb"))==NULL)
{
printf("™aError in creating file %s" argv(7]);
exit(1);
}
for(i=1;i<=H;i++)
{
for(j=1;j<=0UT;j++)
{
weight=dwo(i](j];
fwrite(&weight,sizeof(double),1,fpdo);
if(ferror(fpdo))
{
printf("\nError in writing file %s",argv(7]);

exit(1);

]
fclose(fpdo);
/* end save weight to file */

)
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void loadw(char *argv(])
{

int  i,j.fr.fc;

double weight;

FILE *fphl,*fpdhl,*fph2,*fpdh2,*fpo,*fpdo;

[* start save all wci;ght to file */
/* save whi(I}{H] to argv([2] #/
if((fph1=fopen(argv(2),"rb"))==NULL)
{
printf("\nError in reading file %s",z;rgv[Z]);
exit(l);
}
for(i=1;i<=L;i++)
{
for(j=1:j<=H:j++) -
{
fread(&weight.sizeof(double), 1,fphl);
whl[ij[jl=weight;
if(ferror(fph1))
{
printf("\nError in reading file %s",argv(2]);

’

exit(1);

}
fclose(fphl);

/* load dwhi(I]{H] to argv{3] */
if((fpdhl=fopen(argv({3],"rb"))==NULL)
{
prntf("™aError in reading file %s”,argv(3]);
exit(1);
}

for(i=1;i<=Ii++)
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for(j=1;j<=H:j++)
{
fread(&weight,sizeof(double), 1 fpdhl);
dwhl{i](jl=weight;
if(ferror(fpdht))
{
printf("\nError in reading file %s",argv(3]);

exit(l);

}
fclose(fpdhl);

/* THIS ADD */
/* load wh2[H]{H] from argv(4] */
if((fph2=fopen(argv(4],"rb™))==NULL)
{
printf("\nError in reading file %s",argv({4]);
exit(1);
}
for(i=1;ic=H:i++)
{
for(j=1;j<=H;j++)
{
fread(&weight,sizeof(double),!,fph2);
wh2(i](jl=weight, -
if(ferror(fph2))
{
printf("\nError in reading file %s",argv{4]);

exit(1);

}
fclose(fph2);
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/* load dwh2[H](H] from argv(5] */
if((fpdh2=fopen(argv{5],"rb™))==NULL)
{
printf("\nError in reading file %s",argv[é]);
exit(1):
!
for(i=1;i<=H;i++)
{
for(j=1;j<=H;j++)
{
fread(&weight,sizeof(double),1,fpdh2);
dwh2(i](j]=weight:
if(ferror(fpdh2))
{
printf("\nError in reading file %s",argv({5));
exit(1);

}

I
fclose(fpdh2);

/* THIS END ADD ¥/

£* load wo[H]{OUT] from argv(6] */
if((fpo=fopen(argv(6],"rb"))==NULL)
{
printf("\nError in reading file %s",argv(6]);
exit(l);
i
for(i=1;i<=H;i++)
{
for(j=1:j<=0OUT:j++)
{
fread(&weight.sizeof(double), 1 ,fpo);
wol(i]{jl=weight;
if(ferror(fpo))
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{
printf("\nError in reading file %s",argv(6]);
exit(1);
}
}
}
fclose(fpo);

/* load dwo[H]{OUT] from argv{7] */
if((fpdo=fopen(argv(7],"rb"))==NULL)
{
printf("\nError in reading file %s".argv(7]);
exit(1);
}
for(i=1;i<=H;i++)
{
for(j=1;j<=0UT;j++)
{
fread(&weight,sizeof(double),1,fpdo);
dwol(i][jl=weight;
if(ferror(fpdo))
{
printf("\nError in reading file %s",argv(7]);

exit(1);

)
fclose(fpdo);
/* end load weight from file */

void loadb(char *argv(])
{
int  ij,fn;

FILE *fbhl,*fbh2,*fbo;



double bias;

[* start load all weight from file */
/* load bhl{H] from argv(8] */
if((fbhi=fopen(argv(8],"rb"))==NULL)
{
pﬁﬁtf("\nError in reading file %s",argv{3]);
exit(1);
}
for(i=1;i<=H;i++)
{
fread(&bh{i],sizeof(double),1,fbh1);
if(fecroe(fonl))
{
printf("\nEcror in reading file %s" argv(8]);

exit(l);

}
fclose(fbhl);
/* this add */
/* load bh2[{H] from argv(9] */
if((fbh2=fopen(argv{9],"rb"))==NULL)
{
printf("\nError in reading file %s”,argv(9]);
exit(1);
)
for(i=1:i<=H:i++)
{
fread(&bh2(i},sizeof(double),1,fbh2);
if(ferroc(tbh2))
{
printf("™\nError in reading file %s",argv(9]);

exit(1);

}
fclose(fbh2);
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/* end this add */

/* load bo[OUT] to argv{10] */
if((fbo=fopen(argv{10],"rb™))==NULL)
{
printf("™nError in reading file %s”,argv{10});
exit(1);
}
for(i=1;i<=OUT;i++)
{
fread(&bofi],sizeof(double),1,fbo);
if(ferror(fbo))
{
printf("\nError in reading file %s".argv({10]):

exit(1);

}
fclose(fbo);

/* end load bias from file */

void saveb(char *argv(])
{
int  ijfn;

FILE *fbhl,*fbh2,*fbo;

/* start save all weight to file */

/* save bhi[H] to argv(8] */

if((foh1=fopen(argv(8],"wb"))==NULL)

{
printf("\nError in creating file %s",argv{8]):
exit(1l);

]

for(i=1;i<=H;i++)

{



fwrite(&bhl{i].sizeof(double),!,fbhl);
if(ferror(fohl)) -
{

printf("\nError in writing file %s",argv(8])

exit(1);

}
fclose(fbhl);
/* this add */
/* save bh2(H] to argv{9] */
if((foh2=fopen(argv(9],"wb"))==NULL)
{
printf("\nError in creating file %s" argv([9]);
exit(1);
)
for(i=1;i<=H;i++)
{
fwrite(&bh2(i],sizeof(double),!,fbh2);
if(ferror(fbh2)) '
{
pantf("\nError in wfiting file %s",argv[9])

exit(1);

]
fclose(fbh2);

/* end this add */

/* save bo{OUT] to argv[10] */
if((fbo=fopen(argv(10],"wb"))==NULL)
{
printf("nError in creating file %s",argv(10]);
exit(l);
}
for(i=1;i<=0OUT;i++)
{
fwrite{&boli],sizeof(double),1,fbo);

.
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if(ferror(fbo))
{
printf("\nError in writing file %s"’,argv[IOJ);
exit(1);
}
}
fclose(fiao):
/* end save bias to file */

}

void initdel(void)
{

int i;

/* H1 %/
for(i=1;i<=H;i++)
{
deltah1{i}=0.0;
Outputh 1{i}=0.0;
dbh(i)=0.0;
}
[* H2 %/
for(i:l i<=Hiia+)
{
deltah2(i]=0.0;
Outputh2(i}=0.0;
dbh2(i]=0.0;
}
/* OUT */
for(i=1;i<=0UT;i++)
{
deltao{i}=0.0;
Outputofi}=0.0;
dbo(i]=0.0;
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}/* end initdel() */

void createb(void)

{

int i;

/* (H1)bias in hidden layerl */
for(i=lii<=H;i++)
{
bhi{i}=(rand()% 1000)/1000.00;
if(rand()%2)
bhl[i]=-1.00%bhi{i];
!
/* (H2)bias in hidden layer2 =/
for(i=1;i<=H:i++)
{
bh2(i]=(rand()% 1000)/1000.00;
if(rand()%2)
bh2(i]=-1.00*bh2(i];
]
/* (OUT)bias in output layer */
for(i=1;i<=0UT;i++)

]
t

bo{il=(rand()% 000)/1000.00;
if(rand()%2)
bo(i]=-1.00*bo[i];
)

}/* end createb() */
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