
LAMPIRAN
Program Utama

un i t  ma in ;

in te r face

use9
Windows,  Messages,  SysUt i l s ,  C lasses ,  Graph ics ,  Cont ro ls ,

Forms,  D ia logs ,  Menus,  un i  tparam,  un i tg raph,  Ex tDIgs ,  Ex tCEr ls ,

StdCtrI s ,  math. Comctrl  s ,  Series , TeEngine, about, pcxctr l  ;

type dataimage=array of array of byte;
type datareal-=array of array of real;
type mode= (none, train, aPPIY) ;

" t  v -

TFormL = class (TForm)

MainMenul-:  TMainMenu;
F i1e1 :  TMenu l temi
s i  m n .  T M e n r r  T f . e m i

Openl :  TMenuItem,'
Ex i t l :  TMenu l tem;
Tra in l :  TMenuI tem;
Parameterl  :  TMenultem;
Runl: TMenultem;
bukadata: TOPenDialog;
Stop l :  TMenuI tem;
P a n e l t :  T P a n e l ;
ShowGraphl :  TMenuItem,'
p rogress  :  TProgressBar , '
Openfmage l  :  TMenuI tem;
s impan:  TSaveDia log ;
Recogn i t ion l  :  TMenu l tem;
Bacalmagel :  TMenuItem;
Scrol- l-Boxl- :  TScrolIBox;
lembar :  T lmage;
Memol :  TMemo;
Aboutl  :  TMenultem;
bukaimage : TOPenDialog;
Sta tusBar l  :  TSta tusBar ;
q i m r r a n f ) e t a l  .  T M e n u I L e m ;

procedure ExitLClick ( Sender: TObject) ;
p rocedure  Parameter lC l i ck  (Sender  :  TObjec t )  ;
p rocedure  Formcreate  (sender :  Tob jec t )  ;
p rocedure  Run lC l ick  (Sender :  TObjec t )  ;
p rocedure  SEop lC l ick  (Sender :  TObjecL)  ;
p rocedure  ShowGraph lCt ick (Sender :  TObjec t )  ;
p rocedure  s impCl ick  (Sender :  TObjec t )  ;
p rocedure  open lmage lC l ick  (Sender :  Tob jec t )  ;
p rocedure  Bacarmage lC l ick  (sender :  Tob jec t )  ;



procedure
funct. ion
r r r a r . a d r  r  r o
y r  v e v s q !  v

n r a n o d r r r o

t t r n r - a r l r r r o
I , - v v v s e + v

n r i r r : 1 - o

f  D r i r r , a t -  a

nrrl.r '1 i  a
l * ! r .

t rJuo _t 1c
end;

var

Open lCJ- ick  (Sender  :  TObjec t )  ;
bacakarak ter  (  sbar is ,  sko lom:  in teger )  : in teger ;
About lC f ick  (Sender :  TObj  ec t )  ;
ak t ip t ra in  (ak t ip  :boo lean)  ;
S  impanDa c  a  IC l i  ck  (Sender :  fOb jec t )  ;

dec la ra t ions  )

dec la ra t ions  )

Forml :  TForml - ;
j  gambar ,  j  h iden,  I  gamba rop  :  in teger ;
a1pha,  miu .  mineror :  rea f  , .
working : mode;
i u n i t ,  o u n i t ,  i t e r a s i  ,  j u m d a t a :  i n t e g e r ;
hun i t :a r ray  o f  in t .eger ;
ident . i tas  :  a r ray  o f  s t r ing ;
input ,  ou tpuL,  ta rge t  :  da tarea l ;
h in :a r ray  o f  a r ray  o f  reaL;
hiden, wbobot :  datareal ;
vbobot :a r ray  o f  da tarea l ;
s top ,  showg:  boo lean;
template, gambarc , gambar : tpcxbitmap;
t ingg l  ,  febar ,  va1  :  in teger ;

cons t  da taper image :  in teger=2 0 ;
dimasukkan
const pembagi :  real=2 ;

implementat j-on

{ $ R  * . D F M }

//jumlah gambar yang akan

//jumlah pembagi yang digunakan
untuk membagi gadbar

func t ion  by t .e tob  in  (b i I  ,  by te )  :  s t r ing ;
var  a  :  by te ;
begin

r e s u l t : = ' r ;
fo r  a :=7  downto  0  do

begln
i f  b i l  a n d  ( 1  s h l  a ) < > 0  t h e n
begin resuf t  :  = resu I c + |  1 '  ,-  end
e l s e
b e g i n  r e s u l t :  = r e s u l t + ' 0 '  , .  e n d ;

procedure  t fo rml  .  ak t ip t ra in  (akE ip :boo lean)  ;



begin
parameter l -  .  Enab led :  =not .  ak t iP ;
run l  .  Enab led :  =ak t iP ;

showgraphl .  Enabled: =aktiP;

end,

procedure hapusmemo;
begin

f o r m l  .  m e m o l  . V i s i b l e :  = f a f s e ;

i f  fo rml  .memol - .  L ines .  Count>0 then
forml  .  memol -  .  L ines  .  C lear ;

end;

procedure  nguyen(var  bobot  :da tarea l ) , '
var beta : real ;

:  l - r  .  i  nf  a.rar .
s r v  .  + . r e v J v -  /

o L d  : a r r a y  o f  r e a l ;
begin

beta :  =0  .  ?*  (power  (hun j - t  t0 l  -1 ,  f  /  ( iun i t -1 )  )  )  ;
se t length  (o ld ,  hun l t  Io ]  )  ;
f o r  a : = 1  t o  h u n i t  [ 0 ]  - 1  d o

begin
o I d  [ a ]  :  = o ;
f o r  b : = 1  t o  i u n i t - l -  d o

o ld  [a ]  :  =o l -d  [a ]  +sqr  (vbobot  [0 ,b ,  a ]  )  ;
o l d  [ a ]  :  = s e r t  ( o l d  [ a ]  t  ;
f o r  b : = 1  t o  i u n i t - 1  d o

v b o b o t  t 0 , b ,  a l  :  = b e t a * v b o b o t  [ 0 , b ,  a ]  / o l d l a l
vbobot  [0 ,  0 ,  aJ  :  =beta*  (1 -2* random)  ;

end;

procedure  in is i -a l i sas i ta rge t  ;
var  a ,  b :  in teger  ;

b in  :  s t r ing ;
r r r I  .  i  r r 1 - o a a r .

Y s f  .  + r ^ e v J v -  ,

begin
se t length  (  ta rge f  ,  j  gambar ,  oun i t  )  ;
f o r  a : = 0  t o  j g a m b a r - 1  d o

begin
/  /  1 ^ ;  -  .  - 1 - , , , F - f  ^ L . i n  ( a + 1 )  ;I  I  u L t L .  - v I  w e v v v -

/ /  v a l - : = 1 1 + a * 4 ;

/  /  t a r g e t  [ a ,  0 ]  :  =  ( v a l  d i v  r o )  1 1 0 ;

/  /  t a r g e t  [ a ,  1 ]  :  =  ( v a 1  : n o d  1 0 )  / 1 0 ;

f o r  b : = 0  t o  o u n i t - 1  d o
begin

/  /  t a r g e t l a , b l  : = 0 . 0 5 + a * 0 . 9 5 / j g a m b a r ;
/  |  r -  a rc re f  la  ,  h l  :  =0  .2+O .  6*s t r to in t  (b in  t leng th  (b in )  -b l  )  t

I  I  v e r : r v  v

t a r g e t  [ a , b ]  : = O ;



end;
| -  . r . r 6 t -  f  =  r ' l  . - r

a 7 r d .

procedure  TForml  .  Ex i t lC l i ck  (Sender :  TObjec t )
begin
c l o s e ;

procedure  car iba tas  ( templa te  :  tpcxb i tmap;var
1 6 f  F  F ^ ^  r ' i  ^ l - \  F  l .  ^ F +r e r L ,  L v I , ,  v - u ; O m :  I  n t e g e f )  ;

v a r  x , y , v a l  :  i n t e g e r ;
h : r i  q  .  n l - r r r f  a e  r r :' - - ,  - - * - - 3 Y i

begin
fo r  y :=0  t .o  templa te  .  He igh t  -  1  do

f o r  x : = 0  t o  t e m p l a t . e .  w i d t h - 1  d o
beg in
yal ;  =getpj.xef (tempfate . Canvas . Handle, x, y)
i f  val<127 then //  warna hit .am

beg in
i f  l e f t > x  t h e n  l e f t :  = x ;
i f  r i g h t c x  t h e n  r  i g h t :  = x ;
i f  top>y  t .hen top :  =y , .
i  f  h n f f n m z r r  f h a n  h n f  f  a n . - r r .

1  e r r e r r

end
end;

procedure bacagambar (startx, starty: integer) ;
var  k i r i  ,  a tas  ,  kanan,  bawah:  in teger , .

besar ,  tengah,  tengah l  .  tengah2 :  in teger ;
begin

templa te  :  = tpcxb i tmap.  Create  ;
templa te  .  P ixe l -Form33 ;  =p f  gb i t  ;
templ -a te  .  Wid th :  = lebar ;
templa te .  He igh t  :  = t ingg i  ;

bitblt  (  template . Canvas . Handle, O, 0, 1ebar, t inggi, gambar . Canvas . Hand
l e ,  s t a r t x ,  s t a r t y ,  s r c c o p y )  ;

k i r i : = 3 9 ;  a t a s : = 3 9 ;
k a n a n : = 0 ;  b a w a h :  = 0 ;
car iba t .as  ( templa te ,  k i r i  ,  a tas ,  kanan,bawah)  ;
, / , / templa te .  SaveToFi fe  r '  c  :  / temp.bmp,  )  ;
gambarc : =tpcxbitmap. Create ;
gamlcarc . PixelFormsg 3 =pfSbit;
gadbarc. Width : =round ( lebar/pembagi) ;
garibarc. Height :  =round ( t inggi/pembagi) ;
{ b e s a r :  = m a x  (  ( b a w a h - a t a s ) ,  ( k a n a n - k i r i )  ) ;
tengah:  =besar  d iv  2 ;



t e n g a h l :  = a t a s +  ( t b a w a h  - t a s )  d i v  2 ) ;

tengah2 :  =k i r i+  (  (kanan-k i r i )  d iv  2 )  ;

stretchBl t  (  gambarc . canvas . Handl e, 0, 0, gambarc . width, gambarc . Height

, template . Canvas . Handle , tengah2 -tengah, tengahl-

tengah,  besar+  1 ,  besar+1,  s rccoPy)  ;  )

stretchB] L ( gambarc . canvas . Handf e, 0, o, gamlcarc . widEh, gambarc . Height

,  templa te .  canvas .  Hand le ,  k i r i .  a tas ,  (kanan-k i r i )+L ,  (bawah-
- l - - - \ , r  ^ - ^ ^ ^ n r r \
c t L c t i r , /  T r ,  t ! e e v v . I  , r  /

/ /  g a n t b a r c .  S a v e T o F i l - e  ( ' c :  / t e m p 2 . b m p ' )  ;
templ-aLe . Free ;

end;

procedure init inPut, '
v a r  x , y , v a l  :  i n t e g e r ;
begin

i s a  l . i r r m r l r f  = \  .
r r r v  \ J  u r r L s s u s  /  ,

seL lengEh ( inPut ,  jumdata)  ;
setlength ( input I i  umdata -

L l ,  ( round ( t ingg i /pembag- )  )  *  ( round (1ebar /pembag i )  )  +1)  ;
i  n n r r f  I i r r m d r r - : - 1  O ]  ;  = 1 , 'f  r r } / q  L  L J

€ n *  r r . - n  t ^  r r r m l n r r r .  H a  i . ! h t - 1  d a ll - r J r  J . - w  u v  : q , , w

f n r  v .  - n  I  r ' \  c r a m h a g g . W  i d t h - 1  d O-  v  u v  : J g r r L !

begin
ys l  ;  =getp ixe l  (gambarc .  Canvas .Hand le ,  x ,y )  ;
i f  v a 1 > 1 2 7  t h e n

input I jumdata- ]., l+x+y* ( round ( tinggi/pembagi ) ) I :=0 / / watr:.a
put ih

e l s e
input  I jumdata-1 ,  +x+y*  ( round. ( t ingg i /pembag i )  )  ]  :=L i  /  /watna

hiram
end;

gamlcarc . Free ,'
end ;

procedure  TForml  .  Parameter lC l i ck  (Sender :  tOb jec t ) ;
v a r  a , b , c , d : i n t e g e r ;

f 6 m h . c f r i n . ! .e v r L r t /  .  v  e r  + . ^ J  ,

h lebar ,  h t ingg i  :  in teger , '
begin
working : =ooo€ i
hapusmemo;
jumdaE,a :  =O;
parameter  :  = tparameEer .  Create  (se l f  )  ;
parameter . ShowModal ;
i f  working=train then

begin
a :  = 0 ;
ak t ip t ra in  ( t rue)  , '
bacaimagel .  Enabled: =f al-se;
l - e m b a r . W i d t h : = l ;



l embar  .  He igh t  :  =1 ;
se t length  ( ident i tas ,  j  gambar )  ;
1 6 1 1 6 r  I

b i : k a i m a g e . T i t l e : = ' B u k a  D a t a  I m a g e  K e ' + i n t t o s t r ( a + l ) + '  d a r i
' + i n t t o s t r  ( j g a m b a r )  + '  i m a g e '  ;

i f  not bukaimage. Execute then
begin

work ing :  =none;
j u m d a t a :  = 0 ;
s e j -  l a n . ' r l .  h  /  i n n r r l -  i r r m d a t - r  \  .

,  J  s t i ' s s u s  /  ,

exi t. ;
end

e 1 s  e
begin

garnlcar :  =tpcxbitmap . Create ;
^ - ' - 1 -  - -  n . i . , ^ t  L a ^ r m : t  .  _ n f a h i  t . .
Y C r . r r L L r c r t  .  r J - L c I ! , ! . r ! L l l o . L  .  - f J ! o t J - L L  i

garnbar. LoadFromFile (bukaimage. f i leName) ;

temp : = copy ( ext ract f  i  1 ename (bukaimage . Fi leName ), 1, length ( extract f  i
lename (bukaimage . pi l-eNar, ' .e) ) -
length (extractf i l -eext (bukaimage. Fi leName) ) ) ;

i f  not inputquery ( '  Nama Karakterr, rNama Untuk Karakter
-  I  | -  amn\  1 -  l - ran
. , 9 v | ! r ^ / /

appl icat ion. MessageBox (pchar ( 'Anda t idak menekan tombol
OK'  +# l -3  +  '  Charac ter  iden t i f ied  as  '+ temp) ,  '  Conf i rmat ion '  ,  mb ok  or
mb_iconexclamation) ;

iden t i tas  [a ]  :  = temp ;
h . - n .  - .  - n .  . l . - n .

rarraa i -

r , . - ^ ^ ^ - - 1 . - - ,  ^' , - , b ) ;
in i t inpu t ;
i n c ( c , 4 0 ) ;
i f  c  >  garn lcar .WidLh- l -  then

Degan
/ ' .  - n .

i - n c ( b , 4 0 )
end;
i n c  ( d )  ;
i f  d>=dataper image then break ;

unt i  l -  b>gambar. Heilht - l - , .
i n c  ( a )  ;
gambar . Free ;

end;
un t i l  31= j  gambar ;
iunit .  :  = (round ( Iebar/pembagi) ) * (round (t inggi/pembagi) ) +1;

//menghitung input unit
ounit.  ;  = j  gambar;
se t lengLh (ou tpu t ,  jgambar ,  oun i t )  , .
i n i s i a f i s a s i t a r g e t ;
end;

end;



procedure  pesaneror  ( i s i ,  cap t ion :pchar ) ,
begin

app l ica t ion .  MessageBox ( i s i ,  cap t ion ,mb-ok  or  mb- icons top)  ;
end;

procedure TForml .  Formcreate (Sender: TObject) ;
begin
gambar  :  = tPcxb i tmaP.  Create ;
gambar  .  P ixe lFormat  ;  =PfSb i t ;

showg :  = fa lse ;
working : =none;
j u m d a t a : = O ;
lebar :  =4  0  ;
t i n g g i :  = 4 0 ;
end;

procedure randombobot. (var bobot: datareal; satu, dua: integer) ;
var  a ,  b :  in teger  ;
begin

f o r  a : = 0  t o  s a t u - 1  d o
f o r  b : = O  t o  d u a - 1  d o

boboL [a, b] :  =random;

end;

func t ion  s igmoid(n i la i : rea l )  : rea l  ;
begin
r e s u l t  = I /  ( L +  ( e x p ( - n i 1 a i ) ) ) ;  /  / f u n q s i  a k t i v a s i

/ /  r e s u l t  : =  Q /  ( t + ( e x p ( - z * n i l a i )  )  )  )  - 1 ;

endt

func t ion  tu runans igmoid  (n i la i : rea l )  : rea1 i
begin
resu l t :=  s igmoid(n i la i )  *  (1 -s igmoid(n i la i )  )  ;  / / tu runan fungs i

aktivasi
/  / r e s u l - t : =  ( 4 *  ( e x p  ( - 2 * n i l a i )  )  )  / s q r  ( t +  1 g ) < p  ( - 2 * n i 1 a i )  )  )  ;
end;

procedure  TForml .Run lC l - i ck  (Sender :  Tob jec t )  ;
v a r  L o o p I  a , b ,  c ,  d :  i n t e g e r ;

peror j  ,  peror in j  :  a r ray  o f  a r ray  o f  rea l ;
perork ,  o in :a r ray  o f  rea l  ;
vbobot0 ,  vbobotd :  a r ray  o f  da tarea l ;
wbobot0 , wbobotd: datareal ;
a r n r  m : i <  c r r h c r c r r .  i  n t a a - t a r  ?

r  f  r l L  U Y u '

rea le ror  :  rea l  ;
s e l t o t i t e m ,  s e l t o t  :  r e a l  ;

begin
sLop l  .  Enab led :  = t ru€  i
run l  .  Enab led :  = fa Ise ;

s imp,  Enab led :  = t rue ;

s t o p : = f a l s e ;



set length  (h iden,  jh iden)  ;  / /mengeset
se t length  (peror j  ,  jh iden)  ;
se t length  (peror in j  ,  jh iden)  ;
se t length  (h in ,  j  h iden)  ;
se t length  (vbobot ,  jh iden)  t
se t length  (vbobot0 ,  jh iden)  t
se t length  (vbobotd ,  jh iden)  ;

f o r  a : = o  L o  j h i - d e n  - l -  d o
begin

setlength(hiden [a] ,  hunit [a] ) ;
se t length  (peror j  1a l  ,  hun i t  [aJ  )  ;
se t length  (peror in j  [a ]  ,  hun i t  [a ]  )  ;
seE length(h in  Ia ]  ,hun i t  Ia ]  )  ;
i f  a = o  t h e n

beg in
se t length  (vbobot  [a ]  ,  iun i t ,  hun i t  [0 )  )
se t l -ength  (vbobotO Ia ]  ,  iun i t ,  hun i t  [0 ]
se t l -ength  (vbobotd  Ia ]  ,  iun i t ,  hun i t  [0 ]
randombobot (vbobot I ol
nguyen (vbobot Io] ) ;

end
e l s e

begin

,  iun i t ,  hun i t  l0 l

set l -ength (vbobot  Ia ]  ,  huni t  Ia-  r1  ,  huni t  Ia ]  )
set fength (vbobot  O [a]  ,huni t  [a-  1 ]  ,huni t  [a ]
set length (vbobotd [a ]  ,huni t  [a-  1 ]  ,huni t  [a ]
randombobot (vbobot [a] ,  hunit [a- 1] ,hunit [a]

end;
enoi
setlength (perork, ounit )  ;
se t length  (o j .n ,  oun i t )  ;
se t length  (wbobot ,  hun i t  t jh iden- r l  ,  oun i t )  ;
se t length  (wbobotO,  hun i t  [ jh lden-1J  ,oun i t )  ;
se t length  (wbobotd ,  hun i  c  I jh iden-1 ]  ,  oun i t )  ;
randombobot (wbobot, hunit.  I jhiden- ]- l  ,  ounit) ;
f o r  a : = O  t o  j h i d e n - 1  d o

begin
i f  a = o  t h e n

f o r  b :  = O
€ a v  t ,  - A

vbobot0
end

e lse

f o r  b :  = 0
F a r  a  '  - 6

vbobot0

hiden dengan jhiden

t .

to  iun ic- l  do
to huni t  [o ]  -1  do

[ a ,  b ,  c ]  :  = v b o b o t  [ a ,  b ,  c ]  ;

t o  h u n i t  [ a - 1 ]  - 1  d o
to hunit [a] -1 do

t a ,  b ,  c l  :  = v b o b o t  [ a ,  b .  c ]  ;
a n d .

end;



f o r  a : = o  t o  h u n i t  l j h i d e n - 1 - ]  - r  d o
f o r  b : = 0  t o  o u n i t - 1  d c

w b o b o t O  I a , b ]  : = w b o b o t  i a , b l  ;
s ta tusbar l  .  V is ib le  :  = t rue  ;
p rogress  .  V is ib le  :  = t ru€  ;
p r o g r e s s  .  M a x :  = i t e r a s i ;

f n r  
' l n r r n . - l  

t - . i  i  t a f a S i  O O! v !  l v v u

begin
app l i  ca t  ion .  ProcessMes sages  ;

. i  f  < l-.\rr l-hFn

begin
a k t i p t r a i n ( f a I s e )  ;
ex ] . t ;

end;
progress  .  Pos i t ion :  =1oop,

erormak :  =0 ;
s e l t o t  :  = 0 ;
f o r  a : = O  t o  j u m d a t a - 1  d o

begin
/  /  - - - -  -  -  -  -  -  -  f e d d f o r w a r d -  - - - - -  /  /

f o r  b : = 0  t o  j h i d e n  1  d o
beg in

h i d e n l b , 0 l : = 1 . 0 ;
f o r  c : = 1  t o  h u n i L  [ b ]  - 1  d o

beg ln
h i n  [ b .  c ]  :  = v b o b o t  [ b ,  0 ,  c ]  ;
i f  b=0 then

beg in
for d:=1 to iunit- l  do //dipakai apabifa unit  input

h in  [b ,  s ]  :  =h in  [b ,  c ]  + input  Ia ,  d ]  *vbobot  [b ,  d ,  c ]  ;

/  /hLn  (baru)  =h in  ( lama)  +  ( input *bobot )

end
e l s e

beg in
for d:=1 to hunit [b-1] -1 d'o /  /dipakai apabila ada

unit hidden
h i n  [ b ,  c ]  :  = h i n  l b ,  c l  + h i d e n  t b - 1 , d 1  * v b o b o t  [ b , d , c ] ;

/  / lnin;d(baru) =hin ( lama) + (unit  hiden*bobot)
end;

h iden lb ,  c l  :=s igmoid(h in lb ,  c l  )  ;  / / func t ion  ak t ivas i

end;
e n d ;

f o r  b : = 0  t o  o u n i t - :  d o
beg in

o in  [b ]  :  =wboboL [0 ,  b ]  ;
f o r  c : = 1  t o  h u n i t  l j h i d e n - 1 ]  - 1  d o

o in  [b ]  :=o in  lb l  +h iden[ jh iden-1 ,  c l  *wbobot  [c 'b ]  ;
ou tpu t  [a  d iv  da taper image,b ]  :  =s igmoid(o in  [bJ  )  ;

end;

sa la



/ / - - - -  -  -  -  - b a c k f o r w a r d -  - - - - - / /

s e l t o t i t e m : = 0 ;
f o r  b : = 0  t o  o u n i t - 1  d o

beg in
perork  [b ]  :  =  ( ta rge t  [a  d iv  da taper image,b ]  -ou tpu t  [a  d iv

da taper image ,  bJ  )  * tu runans igmoid  (o in  [b ]  ) ;
/ / error
se l to t i tem:  =se l t rL i tem+ sqr  ( ta rge t  [a  d iv  da taper image,b ]  -

ou tpu t  Ia  d iv  da taper image,bJ  )  ;
/  / totat kuadrat kesalahan

end;
se l to t i tem:=se l to t i tem/oun i t  i  /  /g ra f i k
s e l t o t  :  =  s e  l -  t o t + s e  -  c o t i t e m ;
i f  se l to t i tem <  mineror  then

inc  (e rormak)  ;

f n r  h . - ' i h i d c n - 1  d o ' v n t o  0

beg in
f o r  c :  = 1  t o  h u n i t  [ b ]  - 1

beg in
i f  b = j h i d e n - 1  t h e n

begin
f o r  d : = 0  t o  o u n i t - l  d o

perorinj [b, c] :  =perork [d] *wbobot [c, d] ;  / /menghitung
antara hiden dan bobot

end
e l  s e

beg in
fo r  d :  =1  to  hun i t  [b+ ] .1  -1  do

peror in j  [b ,c ]  :  =peror j  tb+1,d1  *vbobot  Ib+ ] . ,c ,d l  ;  / /mengh i tung an tara

inpuE dan hiden
end;

peror j  Ib ,c ]  :=peror i -n j  [b ,  c ]  *  tu runans igmoid  (h in  [b ,  c ]  ) ; / / tu runan

fungsi akt ivasi
a h d  .

end;

/  / - - - -  - - - - - - u p d a t e  w
f o r  b : = O  L o  o u n i t  1  d o

f o r  c : = O  t o  h u n r t  I j h i d e n - 1 ]
wbobotd [c ,  b] :  =wbobot [c ,  b]

do

do

- 1  d o
-wbobo t0  [ c ,b ]  ;

f o r  b : = O  L o  o u n i t  1  d o
f o r  c : = O  t o  h u n r L  [ j h i d e n - 1 ]  - l -  d o

begin
wbobot0  [c ,  b ]  :  -wbobot  Ic ,  b ]  ;
wbobot [c, b] :  =' ' ,"bobot [c, b] + (alpha*perork [b] *616"nl jhiden-

1 , c l  )  + m i u * w b o b o t d  I c ,  b J  ;
/ lbobot

l0



end ;

/  /  - -  - -  -  -  -  - - - n n d a t e  ' r -  - - - -
t l

f o r  b , = 0  t o  j h i d e n - 1  d o
beg in

i f  b=0 then
beg in

f o r  c : = 0  t o  i u n i t - L  d o
f o r  d : = 0  t o  h u n i t  [ 0 ]  - l -  d o

v b o b o t d t b , : , d l  : = v b o b o t  t b , c , d l  - v b o b o t 0  [ b , c , d ]  ;
end

e f  s e
beg in

f  o r  c :  = O  t o  h u n i - t  [ b - 1 ]  - L  d o
for  d :=0  to  hun i t  [b ]  - l -  do

vbobotd tb ,  c ,  dl :  =vbobot Ib, c, d] -vbobot0 [b '  c, d] ;
e n d ;

end;

f o r  b : = O  t o  j h i d e n - l  d o
begi-n

i f  b=0 then
beg in

f o r  c : = O  t o  i u n i t - l -  d o
f o r  d : = 1  t o  h u n i t  [ 0 ]  - 1  d o

beg in
vbobot0  [b ,  c  ,  d ]  :  =vbobot  [b ,  c ,  d ]  ;

vbobot  tb ,  c ,  d i  :  =vbobot  tb ,  c ,  dJ  +  (a lpha*peror j  [0 ,  d ]  * input  Ia ,  c ]  )  +miu*v
r.ral-rar-,.t fh ^ .tl

an rl .

end
e l s e

beg in
f o r  c : = o  t o  h u n i t  [ b - 1 ]  - 1  d o

f o r  d : = 1  t o  h u n i t l b l - 1  d o
beg in

vbobotO [b ,  c ,  d ]  :  =vbobot  [b ,  c ,  d ] , .

vbobot  tb ,  c ,  d l  :=vbobot  tb ,  c ,d l  +  (a1pha*peror j  [b ,d ]  *h iden lb -

L ,  c l  )  +miu*vbobotd  [b ,  c ,  d l  ;
end;

end;
end;

end;
i f  erormak=jumdata then

beg in
s ta tusbar l .  pane ls  lO l  .  Tex t  :  =  '  Iden t i t i f i kas i  karak ter

' + i n t t o s t . r  ( e r o r m a k ) + '  d a r i  ' + i n t t o s t r  ( j u m d a t a )  ;
f o r  a : = 0  t o  j u m d a -  a - 1  d o
beg ln

f o r  b : = 0  t o  j h i d e n - 1  d o

1 l



beg]-n
h i d e n  [ b ,  0 ]  :  = 1 . 0 ;
f o r  c : = 1  t o  h u n i t  [ b ]  - l -  d o

beg in
h in  [b ,  c ]  :  =vbobot  [b '  0 ,  c ]  ;
i f  b=O then

beg in
f o r  d : = 1  t o  i u n i t - 1  d o

h in  [b ,  g ]  :  =h in  [b ,  c ]  + input  Ia ,  d ]  *v5o5ot  [b ,  d ,  c ]  ;
end
e l s e
beg in

f o r  d : = 1  t c  h u n i t l b - 1 ] - 1  d o
h i n l b ,  c l  : = h i n l b , c l  + h i d e n  t b - 1 , d 1  * v b o b o t  [ b , d ' c l  ;

end;
h j -den [b ,  c ]  :  =s igmoid  (h in  [b ,  c ]  )  ;

end;
end;

f o r  b : = O  t o  o u n i t  - 1  d o
begin

o i n l b l  : = w b o b o t  t o , b l  ;
f o r  c : = 1  t o  h u r - i t l j h i d e n - 1 1  - 1  d o
o i n l b l  : = o i n l b l  + h i d e n l j h i d e n - r , c l  * w b o b o t  I c , b ]  ;
output [a div dataperimage,b) :  =turunansigrmoid (oin [b] );

end;
s e f t o t i L e m : = O ;
f o r  b : = 0  t o  o u n i t  1  d o

sef to t i tem:  =se f to t i tem+ ( ta rge t  [a  d iv  da taper image,b l  -

ou tpuE Ia  d iv  da taper image,bJ  )  ;
se l to t i tem :  =se l to t i tem/oun i t  ;
i f  se l to t i tem <  mineror  then

dec (e rormak)  ;
end;
i f  erormak=0 then

begin
a p p l i c a t i o n . M e s s a g e B o x  ( ' M a k s i m u m  e r r o r '  + f 1 3 + '  T r a i n i n g

sudah selesai |  .  rError Information' ,  mb ok or mb-iconexclamation) ;
p rogress  .  V is ib le  :  = f  a l -se  ;
s top l  .  Enab l -ed :  = f  a lse ;
run l  .  Enab led :  =Lrue;

s t o P :  = t r u e ;
an rl .

a r A .

se l to t  :  =se I t ro t /  jumdat  a  ;
i €  I  a n n  m n d  1 n - Q  t h e n  s t a t u s b a r lr J- r \./vy

karak ter  '+ inL tos t r  (e rormak)  + '  dar i
.  pane ls  [0 ]  .  Tex t  :  = '  Ident i f  i kas i

'  + inttostr ( j  umdata) ;
if showg then

gra f  .  Char t l  .  Ser ies  t0 l  .  AddXY (1oop,  se I to ts ,  '  '  ,  c l red)  ;
end,.

i  f  n n t -  q f  n n  j -  h e n

appl icat ion. Mes sageBox ( 'Maximum Iterat ion Reached' ,  'Training

Inf ormat j-on '  ,  mb ok or mb iconexclamation) ;
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s ta tusbar l -  .  V is ib le  :  = f  a lse  ;
stopl- .  Enabled : =f af se ,-
run l  .  Enabfed :  = t rue  i
sEop : =E.rUe i

end;

p r o c e d u r e  T F o r m l . S t o p l C J  i  c k ( S e n d e r :  T O b j e c t )  ;
.  r  n F a d 6 r .

begin
s t o p l  .  E n a b l e d :  = f a l s e ;
run l -  .  Enab]ed :  = t rue  '

SE.Op: =E.rue / '
p rogress  .  V is i .b le :  = fa fse ;
p r o g r e s s  .  P o s i t i o n :  = 0 ;
end;

procedure  TForml  .  Showcraph lC l ick  (Sender :  TObjec t ) ;
begin
showg:  = t rue ;
gra f .  Show;
forml .  BringToFront ;
end;

procedure TForml .  simpClick (Sender: TObject) , .
v a r  a , b , c , d : i n t e g e r , -

E r - f  a r r f  f  i  l o .

begin
i f  no t  s impan.Execute  then ex i t
e  1 s e

begin
AssignFile (F, simpan. Fi leName) ; /  /menyimpan bobot
Rewr i te  (F)  ;
Wr i te l -n  (F ,  'Has i l -  T ra in ing  Charac ter  Recogn i t ion  Us ing

Backpropagation '  )  ;
WriteLn (F, '  ,Juml-ah karakter
W r i t e l n  ( f  . ' t i n g g i  k a r a k t e r
Wr i te ln  (  F ,  '  Lebar  karak ter
Wr i te ln  (  F ,  '  Jumlah un i t  inpu t
Wr i te ln  (F ,  '  , fumf  ah  un i t  ou tpu t
Wr i te ln  (F ,  ' JumIah h idden layer
f o r  a : = l ^  t o  j h i d e n  d o

wr i te ln  (F ,  ' Jumlah un j - t  h idden
' + i n t t o s t r  ( h u n i t  [ a  1 ]  )  )  ;
fo r  a :=1  to  jgambar  do

Wr i te ln  (F ,  '  Iden t i tas  karak ter
' + i d e n t i t a s  [ a -  1 ]  )  ;
Wr i te ln  (F ,  '  Er ro r  To le ra t ion
f o r  b : = 0  t o  j h i d e n - l  d o

begin
i f  b=0 then

beqin

= '+ in t tost r  ( jgambar)  )  ;
=  '+ in t tost r  ( t inggi )  )  ;
=  r+ int tost r  ( lebar)  )  t
=  '+ in t , t ,ost r  ( iun i t )  )  ;
=  r+ int tost r  (ouni t )  )  ;
=  ' + i n t t os t r  ( j h i den )  )  ;

' +  j - n t t o s t r  ( a )  + '  =

k e  ' + i n t t o s t r  ( a )  + '  =

r+  f loa t tos t r  (mineror )  )  ;

W r i t e l n ( F ,  ' W e i g h t  a n t a r a  i n p u t  d a n  h i d e n  1 ' ) ;



f o r  c : = 0  t o  i u n i t - l  d o
for  d :  =0  to  hun i t  [0 ]  - l -  do

Wr i te ln  (F ,  F foa tTos t rF  (vbobot  [b ,  c ,  d ]  ,  f fgenera l  ,8  ,4 )  )  i
end

eI  se
begin

W r i t e l n ( F ,  ' w e i g h t  a n t a r a  h i d e n  ' + i n t t o s t r ( b ) + '  d a n  h i d e n
'  + in tLos t r  (b+1)  )  ;

f o r  c : = 0  t o  h u n i t  [ b - 1 ]  - 1  d o
f o r  d : = 0  t o  h u n i t l b l - 1  d o

W r i , t e l n  ( F ,  F l o a t T o s t r F  ( v b o b o t  t b ,  c ,  d l  , f f g e n e r a l  , 8 , 4 )  ) ;

end;
end;
W r i t e l n ( F ,  ' w e i g h t  a n t a r a  h i d e n  ' + i n t t o s t r ( j h i d e n )  + '  d a n

o u t p u t ' )  ;
f o r  b : = 0  t o  o u n i t - 1  d o

f o r  c : = 0  t o  h u n i t l j h i d e n - 1 1  - f  d o
wr i te ln  (F ,  F loa tTos t rF  (wbobot  [c  '  b ]  ,  f fgenera l  ,  I  ,  a )  )  ;

W r i t e l n ( F , " ) ;
W r i t e l n ( F , ' - -

_ _ _ _ _ _ _ ' )  ;
W r i t e l n ( F , ' - -  c o m P l e t e d

_ _ _ _ _ _ _ ' )  ;
W r i t e f n ( F ,  ' - -  - C o P Y r i g h t  @ 2 0 0 2 - -

_ _ _ _ ' )  ;
c l o s e f i f e  ( F )  ;
end;

end;

procedure  TForml -  .  open lmage lC l  i ck  (  Sender :  TObjec t ) ;

begin
if  not bukaimage . Execute t-hen exit
e  1 s e
begin

s i m p .  E n a b l e d :  = f a f s e ;
bacaimagel .  Enabfed: =true ;
ak t ip t ra in  ( fa Ise)  ;
gambar  :  = tpcxb i tmap.  Create ;
gambar . Free ,'
gambar : =tpcxbitmap. Create ;
gambar  .  P ixe lFormst  ;  =PfSb i t ;
gamlcar .  LoadFromFile (bukaimage. r i  leName ) ;
lembar .  Wid th :  =gambar .  Wid th ;
lembar .  Helght :  =garnlf ,ar. Height;
lembar  .  P ic tu re :  =n i l ;

lembar. Canvas . Draw (0, O , gambar) , '
end;
end;

procedure ini t  inPutread;
v a r  x , y , v a 1  :  i n t e g e r ;
begin



set length  ( input ,  1 )  ;

se t length( input  [0 ]  ,  ( round( t ingg i /pembag i )  )  *  ( round( lebar /pembag i )  )
J . 1  l  .

i n p u t  [ o ,  o ]  : = 1 ;
fo r  y :=0  to  gambarc  .  He igh t  -  I  do

f o r  x : = 0  t o  g a m b a r c . W i d t h - 1  d o
begin

y3 ]  ;  =getp ixe l  (gambarc .canvas .Hand le ,  x ,y )  ;
i f  val- > 12 7 then

input [0, l+x+y* (round ( t inggi /pembaSi ) )  ]
e l s e

j -nput  [0 ,  l+x+y*  ( round ( t ingg i /pembag i )  )  ]
end;

gambarc . Free ,'
end;

func t ion  b inerLoby te  :  bYte ;
var  a :  by te ;

temP : real ;
begin

v a l  :  = 0 ;
t e m P :  = 0 ;
f o r  a : = 0  t o  o u n i t - l  d o

begin
i f  ou tpu t  [0 ,  a ]  > temP then

begin
t e m p :  = o u t P u t  [ 0 , a ]  ;
v a l  :  = a ;

end;
end;
resul-t  :  =vdf ;

end;

/ / warna putih

/ / warna hitam

func t ion  t fo rml  .bacakarak ter  (sbar is ,  sko lom:  in teger )  : in teger ;
1 -  ^  . t  . i - rv a . L  a . ,  .  ' . . E e g e f  ;

o in ,  e rorou t  :  a r ray  o f  rea l ;
s e 1 ' j u m : r e a l ;
b i n :  s t r i n g ;

begin
bacagambar  (sbar is ,  sko lom)  ;
i n i t - i r n r r r r o r d .
- r . f e f r r I / s e - v e F ,

f o r  b : = 0  t o  j h i d e n - 1  d o
begin

h i d e n l b , 0 l : = 1 . 0 ;
fo r  c :  =1  to  hun i t  [b ]  -  I  do

beg in
h in  [b ,  c ]  :  =vbobot  [b ,  0  ,  c ]  ;
i f  b=0 then

begin
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f  o r  d :  = 1 -  t o  i u n i t - 1  d o
h i n l b ,  c l  : = h i n  [ b ,  c ]  + i n p u t  [ 0 , d ]  * v b o b o t  [ b , d ,  c ]  ;

end
e l s e

begin
f o r  d : = 1  t o  h u n i t l b - 1 1  - 1  d o

h in  tb ,  c l  :  =h in  Ib ,  c ]  +h iden tb -L ,  d l  *vbobot  [b ,  d ,  c ]

end;
h iden [b ,  c l  :  =s igmoid(h i -n [b '  c ]  )  ;
a n d  .

e n d ;

s e t l e n g t h  ( o i n ,  o u n i t )  ;
f o r  b : = 0  t o  o u n i t - l  d o

beg in
o i n  [ b ]  :  = w b o b o t  [ 0 ,  b ]  ,
f o r  c : = 1  L o  h u n i t  l j h i d e n - 1 1  - 1  d o

o in  [b ]  :  =o in  [b ]  +h iden I j  h iden-  ] - ,  c l  *wbobot  Ic ,  b ]  ;
ou tpu t  Io ,b ]  :  =s igmoid  (o in  lb l  )  ;

end;
/  /  reswlL :  =b iner toby te-  1 ;

setlength ( erorout ,  j  gambar ) ;
f o r  a : = 0  t o  j g a m b a r - 1  d o

begin
e r o r o u t  [ a ]  r = 0 ;
f o r  b : = 0  t o  o u n i t - 1  d o

erorou t  Ia ]  :  =erorou t  Ia ]  +sqr  (ou tpu t  [0 ,b ]  - ta rge t  Ia ,b ]  )  ;
end;

j u m :  = 1 0 0 ;
r e s u l t  :  = O ;
f o r  a : = 0  t o  j g a m b a r - 1  d o

begin
i  f  e ro rou t -  la l  < ' ium then
begin

. 1 , , m  .  - a v a r n l r 1 -  r a ]  -

r e s u l - t : = a , '
end;

end;
end;

procedure  TForml -  .  Baca lmage lCf ick  (  Sender :  TObjec t ) ;

var  a ,  b :  in teger ;
posx, posy : lnteger , '
bar is  ,  b in :  s t r ing ;

begin
hapusmemo;
working: =aPPlY;
memol  .V is ib fe :  = t rue ;

m e m o l  . L i n e s . A d d ( '  - - = = =  H i \ S I L  P E M B A C A A I I  - - - - - - - ' ) ;

m e m o l  . L i n e s . A d d ( '  ' )  ;
in is ia l  i sas  i ta rge t  , '



b a r i s :  =  "  ;
p o s x : = 0 ;  p o s y : = 0 ;
repeaE

a:  =bacakarak ter  (posx ,  posy)  ;
b a r i s :  = b a r i  s +  i d e n t i t a s  [ a ]  + '  '  ;
i " n c  ( p o s x , 4 0 )  ;
i f  posx+4 0 >l-embar. Width then

begin

POSX:  =0  ;
i n c  ( p o s y , 4 o )  ;
memol- .  Lines . Add (baris ) ;
b a r i s  :  = '  '  ;

end ;
un t i l  posy+4 0  >  l  embar .  He igh t  ;
endt

func t ion  car ipos  (s :  s t r ing)  :  in teger , '
var a: r-nceger i

r  ^ * -  -  - r - . i  - ^ .
L e t t L f , . D L t r r r Y ,

begin
a : = L i
repeat

t e m p :  = c o p y  ( s ,  a ,  l e n g t h  ( s  )  -  a + 1 )
i n c  ( a )  ;

unti l  ansistrscan (pchar (temP) . |  -  |  \  - h i  1  .

r e s u l t  :  = a ;
end,.

funcL ion  s t r to f  loa tsaya (s  :  s t r ing)  :  rea l  i
v a r  a , b , c : i n t e g e r ;

pengali  :  real , '
begin
p e n g a l i : = 0 . 1 i
h . - n .

i f  s [ 1 ] = ' - r  t h e n  b : = 1 i
i f  b = 1  t h e n  a : = 2
e l s e  a :  = 1 ;

fepeat
i f  s  [ a ]  = '  '  t h e n

break;
penga l i  :  =penga l i *LO ;
i n c  ( a )  ;

unL i l  a> length  (s )  , '

i f  b = 1  E h e n  a :  = 3

e l - s e  a :  = 2 ;
r e s u l t :  = s t r t o i n t  ( s  [ a -  1 ]  )  * p e n g a l i ;

penga l i  :  =penga l i /10  t
repeat

i f  s t a l  i n  [ ' 0 ' . . 1 9 '  ]  t h e n
begin

resuf t :  = resu l t+s t r to in t  (s  [a ]  )  *penga l i ;
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pengal i  :  =pengali /  l -0 t
end;

i n c ( a ) ;
un t iL  a> l -ength  (s )  , '

i f  b = 1  t h e n  r e s u l t : = - r e s u l t ;
end;

procedure TForml .  OpenlCIick (Sender:

v a r  a ,  b ,  c ,  d :  i n t e g e r ;
. F :  l  e x E . F  1  1 e  ;

s :  s t r i n g ;
begin
if  not bukadata. Execute then exit
e l s e

begin
s imP.  Enab led  :  = fa1se;
ak t ip t ra in  ( fa lse)  ;
Ass ignF i le  (F .  bukadata .  F i leName)  ;

Tnl-\ i  adt- \ .
: v g J  v v v  l

/  /FI l-e pi l ih pada dialog

Reset  (F)  ;
R e a d l n  ( F ,  s ) ;
i f  s<> 'Has i l -  T ra in ing  Charac ter

Backpropagat ion ' then
begi.n

app l  i ca t  ion .  MessageBox (  '  F i  le
trainning '  +#13 + '  Try open another
f i le ' ,mb_ok or  f i ib_ icons top)  ;

exr- t ;
o n d .

R e a d l n  ( F ,  s ) t
jgambar :  =s t r to in t  (copy  (s ,  car ipos  (s )  ,  leng th  (s )  )  )  ;
se t length  ( ident i tas ,  jgambar )  ;
R e a d l n  ( F ,  s ) ;
t ingg i  :  =s t r to in t  (copy  (s ,  car ipos  (s )  ,  leng th  (s )  )  )  ;
R e a d l n ( F ,  s ) ;
l e b a r :  = s t r t o i n t  ( c o p y ( s ,  c a r i p o s  ( s ) ,  l e n g t h ( s )  )  )  ;
R e a d l n  ( F ,  s ) ;
iun i t  :  =s t r to j -n t  (copy  (s ,  car ipos  (s )  ,  leng th  (s )  )  )  ;
R e a d l n ( F ,  s ) ;
oun i t  :  =s t r to in t  (copy  (s ,  car ipos  (s )  ,  leng th  (s )  )  )  ;
R e a d l n ( F ,  s )  ;
jh iden:  =s t r to in t  (copy  (s ,  car ipos  (s )  ,  leng th  (s )  )  )  ;

se t length  (hun i t ,  jh iden)  ;
f o r  a : = 1  t o  j h i d e n  d o
begin

r e a d l n  ( F ,  s ) ;
h u n i t  I a - 1 ]  :  = s t . r t o i - n t  ( c o p y ( s ,  c a r i p o s  ( s ) ,  l e n g t h ( s )  )  )  ;

end;
fo r  a :=r  to  j  garnbar  do

begj-n
r e a d l n  ( F ,  s ) ;

Recognit ion Using

tak berisi  data
f i le '  ,  rEr ro r  on  open ing
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i d e n t i t a s  I a - 1 ]  : = c o p y ( s ,  c a r i p o s  ( s ) ,  l e n g t h ( s )  )  ;
end;

R e a d f n  ( r ,  s ) ;
m ineror :  =s t r to f loa t  (copy  (s ,  car ipos  (s )  ,  leng th  (s )  )  )

/  /  se t length  (da taa l I ,  t - ,  t  j -ngg i ,  lebar )  ;
se t length  (h in ,  jh iden)  ;
s e t l e n g t h  ( i n p u t ,  1 ,  i u n i t )  ;
se t length  (ou tpuL,  1 ,  oun i t )  ;
se t length  (h iden,  jh iden)  ;
se t length  (vbobot ,  j  h iden)  ;
f o r  a : = 0  t o  j h i d e n  - 1  d o
begin

s e t l e n g t h  ( h i d e n  I a ]  ,  h u n i t  I a ]  )  ;
se t length  (h in  [a ]  ,  hun i t  [a ]  )  ;
i f  a=o then

begin
se t length  (vbobot  Ia ]  ,  iun i t ,hun i t  [0 ]  )  ;

end
e l s e

beg in
se t  leng th  (vbobot  Ia ]  ,  hun i t  Ia -  f ]  ,  hun i t  Ia ]  )  ;

end;
end;
se t length  (wbobot ,  hun i t  I jh iden- ] -J ,  oun i t )  ;

f o r  b : = 0  t o  j h i d e n - l -  d o
begin

if  b=g i f isn
beg in

R e a d l - n  ( F ,  s ) ;
f o r  c : = 0  t o  i u n i t - t -  d o

f o r  d : = 0  t o  h u n i t [ 0 ]  - 1  d o
beg in

R e a d t _ n  ( F ,  s )  t
v b o b o t  [ b ,  c ,  d ]  :  = s t r t o f l o a t  ( s )  ;

on r l  .

end
e l s e

begin
R e a d l n  ( F ,  s ) ;
f o r  c :  = 0  t o  h u n i t  [ b - 1 ]  - 1  d o

for  d :=O to  hun i t  [b ]  - l -  do
begin

K e a o l n  ( ! ,  s ) ;
vbobot  [b ,  c ,  d ]  :  =s t r to f loa t  (s  )  ;

on r l  .

end,'
end;
R e a d l n  ( F ,  s ) ;
f o r  b : = 0  t o  o u n i t - 1  d o

for  c :  =0  to  hun j  t  I  i  h  i  r ] cn  -  1  1  -  1  do
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begin
R e a d l n  ( F ,  s )  ;
wbobot  Ic ,  b ]  :  =s t r to f loa t  (s  )  ;

end;
c l o s e f  i  l - e  ( F )  ;

end,.
end,.

p rocedure  TForml .About lc l i ck  (Sender :  TObjec t )  ;
begin
abot := tabot .  Create  (se1f )  ;  /  /b :uaE pangg i l  about
abot . ShowModal ;
end;

procedure  TForml  .  S impanData l ,C l  i ck  (Sender :  TObjec t ) ;
v a r  a ,  b ,  c ,  d :  i n t e g e r ;

F :  t e x t f i l e ;
s : s t . r l n g t

begin
i f  noL s impan.Execute  Ehen ex i t
e l s e

begin
Ass ignF i le  (F ,  s impan.  F i leName)  ;  / /meny impan f i le
Rewr i te  (F)  ;
W r i t e l n  ( F ,  '  i n p u t =  [ '  )  ;
W r i t e f n  ( F .  "  ) ;
f o r  a : = 0  t o  j u m d a t a - 1  d o

begin
s : = r r ;

f o r  b : = 0  t o  i u n i t - 2  d o
s :  = s + f l o a t t o s t r  ( i n p u t  I a , b ]  )  + '  ,  i

s :  = s  +  f  l o a t t o s t r  ( i n p u t  I a ,  i u n i t - 1 ]  ) + ' ; '
W r i t e l n  ( F ,  s )  ;

end;
w r i t e l - n ( F , ' l ; ' ) ;
W r i t e l n  ( F ,  ' o u t p u t =  [ '  )  , '
w r r E e - L n ( b ,  "  ) ;
f o r  a : = 0  t o  j u m d a t a - l -  d o

begin
g : = r r ;

fo r  b :=0  to  oun i t . -2  do
s :  = s + f l o a t t o s t r  ( t a r g e t  I a  d i v  d a t a p e r i m a g e , b ]  )  + '  ,  i

s :  =s+f loa t tos t r  ( ta rge t  Ia  d iv  da taper image,  oun i t - ] -J  )  + '  ;  ,  ;
W r i t e l - n  ( F ,  s )  ;

w r i t e  ( F ,  ' l  ;  ' )  , '
c l o s e f  i  l e  ( F )  ;

end;
end;
end.
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Program menampilkan grafik;

r r n  i  r -  r r r  i  l -  r r r r n h  .
g . . 3  e  s r ! + e J r ! 4 l / . r ,

inter f  ac e

uses  Windows,  Sysut i l s ,  C lasses ,  Graph ics .  Forms,
StdCt r Is ,

But tons ,  Ex tCEr ls ,  TeEng ine ,  Ser ies ,  TeeProcs ,

type
Tcraf = cl-ass (TForm)

Char t l :  TChar t ;
S e r i e s l - :  T L i n e S e r i e s ;

p r iva te

{  e r iva te  dec la ra t ions  }
pub l i c

{  eub l l -c  dec la ra t ions  }

var
Graf :  TGraf ;

implementation

{ $ R  * . D F M }

end.

Contro ls ,

a h r r t - .

Program Parameter

" h i  
r -  T T n i  t -  n i r r m .

s r r f  e  v r l  r  e y s r  s L t !  t

int erf ac e

uses  Windows,  SysUt i l s ,  C lasses ,  Graph ics ,  Forms,  Cont ro ls ,
c f  A f r l - a ^ l  e

But tons ,  Ex tc t r l s ,  Mask ,  d ia logs ;

Eype
Tt)arameter = class (TForm)

nLDl- ir 'FP.r r I l- arn .

CancefBtn :  TBut ton ;
Bevell- : TBeveI ,'
Label3 : T]- ' ,abel ;
L.,abef 4 : T],abel ;
ComboBox3 : TComboBox;
MaskBdit l :  TMaskEdit;
Label5 : Tlabel ;
L ,abe16:  T labe l , '



MaskEdi t2  :  TMaskEd i t ;
. L a D e I  / :  l . L a D e - L ;

ConiboBox4 : TcornboBox;
MaskEd i t3  :  TMaskEd i t ;
Label-L : Tlabel ;
Ed i t l -  :  TEd i t ;
p rocedure  Formcreate  (Sender :  TObjec t )  ;
p rocedure  OKBtnc l i ck  (Sender :  TObjec t )  ;
procedure ComboBox4Change (Sender: tObject) ;

I  Dri rra t- c

n r r h l  i  n

t Pl.rD-Lrc

r l o a l  : r : l -  i . . r , o  J

d 6 . ,  1  ̂ r - a t -  i  n . ,  q  I

var
parameter :  Tparameter ;
htemp :  a r ray  o f  in teger ;

:  in teger ;

implement.at ion
uses  mai .n ;

{ $ R  * . D F M }

procedure Tparameter. Formcreate ( Sender :  TObj ecL ) ;
var a :  r-nEeger;
begin

f o r  a : = 5  t o  1 0 0  d o
combobox3 . I tems .Add ( inttostr (a) ) ;

end;

procedure  Tparameter .  OKBtnCl ick  (  Sender :  TObjec t ) ;

var a: l .nt.eger ;
begin

main .  jgambar :  =s t r to in t  (combobox3 'Tex t )  ;
ma in .  jh iden :  =scr to in t  (combobox4.  Tex t )  ;
m a i n .  i t e r a s i :  = s t r t o i n t  ( e d i t l . T e x t )  ;
se t length  (ma in .  hun i t ,  jum)  ;
f o r  a : = 0  t o  m a i n . j h i d e n - l  d o
main .hun i t ;a1  3  =h temp [aJ  ;

main. al-pha : =strtof loat, ( tr im (maskedit l-  .  fext ) )  ;
ma in  .  m iu  :  =s t r to f loaL (  t r im (masked i t2  .  fex t  )  )  ;
ma in .mineror :  =s t r to f loa t  ( t r im (masked i t3  .  Tex t  )  )  ;
ma in .  work ing  :  = t ra in ;

end;

procedure Tparameter . ComboBox4Change (Sender : TObj ect) ;

var  a :  in teger ;
l - a m n .  q f  r i  n r r .

begin
-ium: =strtoint ( combobox4 . Text ) ;
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set length  (h temp,  jum)  ;
f  a r  a .  = n  F n  i r r m - 1  d o

begin
t e m p :  = r  1 - O  I  ;
inpu tquery( ' Jum1ah Un i t  H iden

U n i t  : r , t e m p )  ;
h temp Ia ]  :  =s t r to in t  ( temp)  ;

end;
endi

end.

unit PcxcrRr,

r r n i I  T T f  a l - n . - r . .
s r r r  v  v  e e  e y v . r  t

interface

Ke -  '+ in t tost r  (a+r)  ,  ' ,Jumlah

us es
SysUt i ls ,  Windows,  {wintypes,  WinProcs,  }  Messages,  C1asseg,

Graphics,  Contro ls ,
Forms,  Diafogs,  StdCtr ls ,  ExtCtr ls ,  Menus,  Mimage;

type
TForml = cfass (TForm)

Pane 11 :  TPane l  ;
MainMenul: TMainMenu;
GeLPCXFi le l  :  TMenu l tem;
OpenDlg: TOpenDialog;
Image l :  T lmage;
procedure  GetPCXFi le  (Sender :  TObjec t )  ;

end;

var
Forml :  TForml ;

implementation

{ $ R  * . D F M }

uses  Pcxc t r l ;
procedure TForml- . GetPCXFi' Ie (Sender: TObject) ;

B i tmap:  TPCXB1tmaP;
begin

Bitmap := TPCXBitmaP . Create;
i f  OpenDlg .  ExecuLe then
try

B i tmap.  LoadFromFi le  (OpenDlg .  F i lename)  ;
C l ienrHe igh t  :=  B i tmap.He igh t  +  2 ;
C l i e n t W i d t h  : =  B i t m a p . W i d t h  +  2 ;
Image l  .  P ic tu re  .  Ass ign  (B i tmap)  ;

excepE



MessageDl-g ( '  Inval id
'ProbablY 24 bi-L or

BitmaP . Free ;
end;

end.

PcX f i le  fo rmaL.
h i g h e r  i m a g e . ' ,

' + # 1 3 +

mtError, tmbokl , o)  ;

P E R P r ! t T i R A r , i .
Llnirarttnr urohl Wklrr Meldan
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