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1. W MATOD.H usy MENU CRP }
1.1 MATOD.H & &
#include <dos.h> dia
#include <graphics.h> e e

#include <bios.h> E —
#include <conio.h> " Y
#include <stdio.h> il =t i
#include <stdlib.h> )
#include <string.h> P -
#include <fentl.h> ¥ e
#include <iostream.h> . .
#include <bcd.h>

#include <ctype.h>

#include <mem.h>

#include <time.h>

#include <dos.h>

typedef struct{ int maxx, maxy, Xmax, Ymax,ym;
int X,2,y, X1, dx, y1, dy, xd, yd;

float™, _Xratio;
int sw1l,sw2,5W3,8w4,8WS;
int selectx ,selecty;

float  pattern,flow,measure;
char *names1, *names2, *names3, *names4, *names5;

float rl1,r2,r3,r4,15;
int colorsl,colors2,colors3,colors4,colorss;

Jadplot;

extern void initgphc();

extern void bkgraph(adplot *atod,int num);

extern void selectchannel(adplot *atod);

extern void selectxy(adplot *atod);

extern void adcon(adplot *atod);

extern void getdata(adplot *atod,int censl,int csen2,int csen3,int csen4,int csenS);




extern void dataplot(adplot *atod,float data,int aa,int csen,int *vsen,int *jsen);
extern void filetonn();

1.2 MENU.CPP
#include "matod.h”

#define NOT_MOVED 0
#define RIGHT 1
#define LEFT 2
#define UP 3
#define DOWN 4
#define LEFTB 1
#define RIGHTB 2
#define MENU_MAX 20

void initialize();

void mode();

void mouse_position(int *x,ini.*y);

void set_mouse_position(int x,nt.y);

void mouse_motion(int *delax,int *deitay);
void goto_xy(int X,int y);

void cursor_on(),cursor_ oft(),mouse reset(),
void set_hor(),set_ver(); ’ ‘ i &
void wait_on(int button); .
void draw_menu() hlghhgm(mt #C,igt gb); T
void status(adplot *atod,int choice,ehaz sm);
int read_mouse(); /
int read_kb(); s ' =

menu(); o B
mouse_menu(); '

void mainmenu(adplot *atod, char sm); T/

void circuitgraph(adplot *atod,int cx,ipt cy,mt scolor,mt S€nsor);
int rightb_pressed(); _ —

int leftb_pressed(); _ RS

int arrow_choice=0, count-6 o = R

int x = 10,y = 10; |

void main()

adplot *atod;

int done =0;

int deltax,deltay;

char sm;

atod = (adplot *)calloc(1,sizeof(adplot));

\{while((sm I="'y") && (sm !="Y") &&(sm != n') && (sm != N))

tf("Do yourhave nrouse ?(y/n)");
scanf( %8",&sm);

-
atod->colorsl = 13;
atod->colors2 = 15;
atod->colors3 = 10;
atod->colors4 = 12;
atod->colorss = 11;
atod->selectx = 2;
atod->pattern = 4;
atod->flow = 0.5;
atod->measure = 1.5;

atod->swl = 1;
atod->sw2 = 1;
atod->sw3 = 1;

atod->sw4 = 0;

\
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atod->swS = 0;
atod->namesl = "TGS-800";
atod->names2 = "TGS-813";
atod->names3 = "TGS-822";
atod->names4 = "TGS-823";
atod->namesS = "TGS-824";
atod->rl = 82;
atod->r2 = 47,
atod->13 = 47,
atod->r4 = 47,
atod->r5 = 47,

gla{inmenu(atod,sm);
)
i{f((sm =="y) Il (sm =="Y"))

mouse_motion(&deltax,&deltay);
if(deltax Il deltay) read_mouse();
if(leftb_pressed() Il rightb_pressed()) {
done= read_mouse();

if(done)

status(atod,done,sm);

}

}
if(kbhit()) {
done = read_kb(); 3 4
done +=1; , -
if(done) -
status(atod,done,sm); ‘ ’

}
}while(done<6); :
closegraph(); = =

void mainmenu(adplot *atod,char sm)
{

int i,j,k; ' e =
char pa[10] f1{10],mea[10]; e ol o

initialize(); i
setbkcolor(3); L ——

setcolor(15);
setlinestyle(0,1,1);
line(0,0 O,getmaxy())
line(0, getmaxyo e!maxxO getmaxy());
lme(O, 88
tmaxx(),0, lmaxx() maxy();
5,045, 0+5ge trnaxy()ge 4
lme(0+5 tmaxy ,getmaxx()-S,gemaxy()-S),
line(0+5; tmax()-5,0+
lme(getmaxx -5 0+S,getmaxx()~5,geunaxy() 5),
setcolor(14);
settextstyle(0,0 5),
outtextxy(5,15,” A/D converter ");
settextstyle(0, 0 3),
outtextxy(250,80," for ");
settextstyle(0,0 4),
outtextxy(120,140," 5 Sensor");
if (atod->swl == 1)
circuitgraph(atod,30,80,atod->colors1,0);

" if (atod->sw2 == 1)
circuitgraph(atod,450,80,atod->colors2,1);
if (atod->sw3 == 1)
circuitgraph(atod,30,240,atod->colors3,2);
if (atod->sw4 1)




circuitgraph(atod,450,240,atod->colors4,3);
if (atod->swS5 == 1)
circuitgraph(atod,230,350,atod->colors5,4);

settextstyle(1,0,1);
if (sm =="y")

mouse_reset();
set_hor();

set_ver();
set_mouse_position(x,y);

c’lraw _menu();

if (atod->selecty == 1)
outtextxy(getmaxx()/2+177,getmaxy()/2+140, Rtazytance-Y axis");
else

outtextx (geunaxx0/2+200,geunaxy()lz+140 "Vontage'” eaxis);

if (atod->selectx =1)

outtextxy(getmaxx()/2+200, geunaxy()ﬂ+l6@f 10 min-X.axis");
else

if (atod->selectx == 2) |
outtextxy(gemaxx0/2+209.geﬁn OﬂHGOX 20 min-X axis");

else

outtexu:y(getmaxx()/z+2 xyO/2+160," 60 mm-X axis ),
outtextxy(getmaxx()/2+1 /1«+180,, min ),
outtexu:y(getmm()ﬂ+l76 +200 ow gas min’);
outtextxy(getmaxx()/2+176,ge +220 " Measure min");

gevt(atod->pattern,4,pa);
gevt(atod->flow,4,11); ;
gevt(atod->measure,4,mea);
setcolor(4); '
outtextxy(getmaxx()/2+250, tmjxy()/ZﬁlSO,pa),
outtextxy(getmaxx()/2+250,getmaxy()/2+200,1);
outtextxy(getmaxx()/2+255,ge yO/2+220 mea); - 4

} Zie

void circuitgraph(adplot *atod,int cx mr cy,mt sceigr,mt Sensor)

{

iy

-

char *fname[] = {"Vif,"Vo" } £
char *fname2[] = {':Rt“ "R2" *R3" "R4"."R5"}: &
char *fnamel = NUL fname3; pY Jl
char sty[10],sty2[10],5ty3[10]; s

fnamel = (char *) ca]loc(20 smeof(char)),

setfillstyle(1,scolor);
bar(cx+95,cy-22,cx+115,cy-12);
setcolor(12);

settextstyle(0,0,1);
SUCPY(SW,ﬁlee[O]),
outtextxy(cx-22,cy+45,sty);
strcpy(sty fname(1]);

outtextxy(cx+162,cy+45,sty);
if(sensor == 0)

{

- strepy(fnamel,atod->namesl);
gevt(atod->r1,5,sty3);
if(sensor == 1)

strepy(fnamel,atod->names2);
gevi(atod->12,5,sty3);

if(sensor == 2)

{
strcpy(fname1,atod->names3);




| H

gevt(atod->r3,5,sty3);
if(sensor == 3)

strcpy(fname1,atod->names4);
gevt(atod->14,5,sty3);

}
if(sensor == 4)

{
strcpy(fname1,atod->names5);
?cvt(atod->r5 ,3,3ty3);

outtextxy(cx+30, cy-20 fnamel );
outtextxy(cx+56,cy-2,"Rs");
strepy(sty2,fname2[sensor]);
outtextxy(cx+70,cy+45,sty2);

fname3 = strcat(sty3,"K-ohm");
outtextxy(cx+50,cy+55,fname3); J

line(cx,cy,cx+50,cy);
line(cx,cy+100,cx+170,cy+100);
circle(cx+62,cy,12); \
circle(cx+173,¢y,3); |
circle(cx+173,cy+100,3); ,
line(cx+74,cy,cx+170,cy); va LN

line(cx,cy,cx,cy+40); ;
line(cx,cy+55,¢cx,cy+100); ! .
line(cx-5,cy+40,cx+5,cy+40); i
line(cx-3,cy+45,cx+3 cy+45) /* battery */ Ads &
line(cx-5,cy+50,cx+5, cy+50§, -
line(cx-3,cy+55,cx+3,cy+55

line(cx+1 10,cy+30,cx+113,cy+35);.~ : 2-sidd
line(cx+107,cy+40,cx+113,cy+35); =
line(cx+107,cy+40,cx+113,cy+45); - s
line(cx+107,cy+50,cx+113,cy+45); '
line(cx+107,cy+50,cx+113,cy+55); /* resistance */

line(cx+107,cy+60,cx+13,6y+55);

line(cx+107,cy+60,cx+113,cy+05);
line(cx+110,cy+70,cx+113,cy+65);
line(cx+110,cy,cx+110,cy+30);
line(cx+110,cy+70,cx+110,cy+100);
free(fnamel);

void status(adplot *atod,int choice,char sm)
{

switch(choice){

case 1:
selectchannel(atod);
mainmenu(atod,sm);
break;

case 2:
selectxy(atod);
mainmenu(atod,sm);
break;

adcon(atod);
mainmenu(atod,sm);

break;

getdata(atod,atod->colors1,atod->colors2,
atod->colors3, atod->colors4 atod->color35),

case 4:
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mainmenu(atod,sm);
break;

case S:
filetonn();
mainmenu(atod,sm);

case 6:
break;

}
}

i{nt read_mouse()

int choice;

setcolor(0);

if(rightb_pressed() Il leftb_
choice = menu();
return(choice);

retlinn(choice);

int{ read_kb()

union k{
char c[2];

int i;

}e

c.i = bioskey(0);
cursor_off();

highlight(arrow _choice,0);
cursor_on();

if(c.c[0]) {

/* check for enter or
sw1tch(\rc[0]) {

return an'ow _choice;
case ' ' :arrow_choice+s;

Tt NENTHE NS
TS A ANt

80. mrow_choxoe++, [*¥ down arrow ¥/
break;

}

if(arrow_choice==count) arrow_choice=0;
if(arrow_choice<0) arrow_choice = count-1;

/* highlight the next selection */
cursor_off();

highlight(arrow _choice, 1);
cursor_on();

return -1;




}
void mode(int mode_code)

union REGS r;
r.h.al = mode_code;
r.h.ah = 0;
int86(0x10,&r,&T);

/* set cursor on */

r{nenu()

int x,y,choice; ;
while(rightb_pressed() Il leftb_pressed(),
cursor '

_on(); -

choice = mouse_menu(); ...
return choice; /
mouse_menu()
{

int mousex,mousey;

if(mousey>262 && ‘;nousey<274) {
rrow_choice -1

SRR INUN NGNS
t‘iﬁﬁﬁ%ﬁ“ﬁfﬁﬂmwmaa

retnm3

}
if(mousey>286 && mousey<298) {
arrow_choice = 3;
- highlight(arrow _choice, 1);
cursor_on();
return 4;
}

if(mousey>298 && mousey<310) {
arrow _ choice = 4;
arrow _choice, 1);
cursor_on();




return S;

} .

if(mousey>310 && mousey<322) {
arrow_choice = §;
highlight(arrow_choice,1);
cursor_on();
return 6;

}

highlight(arrow_choice,1);
cursor_ 5

return -1;
}
else
highlight(arrow _choice, 1);
cursor_on();
return -1; '

}
void wait_on(int button) ——

{ .
if(bunon=1EﬂBM )
while(leftb_pres
else
: while(rightb_pres i =
:&,_, F

void cursor_on()
union REGS r;

rxax=1; -
int86(0x33,&r,&r);
}

/* set min and max cursor position (Vver
void set_ver()

{
union REGS r;
rx.ax = 8;
rx.cx =0;

}
¢ o )
LB T T TEN I N YN
mmsces @

r.X.cx )

2 JOANIUNNINYIAY
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/* hide the cursor.*/
void cursor_off()

{
union REGS 1;
rx.ax = 2;
mt86(0x33,&r,&r);

/* get mouse position */
void mouse_position(int *x,int *y)
{



union REGS r;
rx.ax = 3;
int86(0x33,&r,&1);
*¥X = r.X.cx;
*y = rx.dx;

}

/¥ set position */
\{IOld set_mouse_position(int px,int py)
union REGS r;
rx.ax = 4;
I.X.CX = PX;
rx.dx = py;
nt86(0x33,&r,&r);
}

(* qheck if right button is pressed ¥/
I{nt rightb_pressed() y

union REGS r;

rx.ax = 3;

int86(0x33,&r,&r); :
if((rx.bx & 0x0a) == 1) retum i, \

} 248

/* check if left button is més;sed * .
int leftb_pressed() ',a 4
{

union REGS r;
rx.ax=3; = v
int86(0x33,&r,&r); , £
if(rx.bx & 0x01)== 1) reurn 1; - tdda

} = =

/* Return the direction of travel ¥/~ - =

void mouse_motion(int *deltax,int *deltay)

{ p _
union REGS r; -y
int ¢,d; . :
rxax=11;
int86(0x33,8r,&r);

if(0< rx.cx < 32767) *deltax-= RIGHT;
if(r.x.cx > 32767) *deltax = LEFT;
if( rx.cx == 0) *deltax =NOT_MOVED;

if(0< rX:dx)€32767) *deltay\="DOWN;
if(rx.dx > 32767) *deltay = UP,
if( rx.dx.== 0) *deltay = NOT_ MOVED

/* init graphic mode */

void initialize(void)

{
int errorcode;
int xasp, yasp; . /* Used to read the aspect ratio */
int g_driver,g_mode;

detectgraph(&g_driver,&g_mode),
g_mode = VGAHI,;
mitgraph( &g_ dnver, &g_mode, "c\c" );
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errorcode = graphresult(); /* Read result of initialization*/

if( errorcode != grOk ){ /* Brror occured during init o
printf(" Graphics System Error: %s\n", grapherrormsg( errorcode ) );
exit(1);

}

/* initialize mouse */

void mouse_reset()

{
union REGS r1;
rx.ax = 0;
int86(0x33,&r,&r);

if(rx.bx !'=2) {
printf(" two-button mouse.is required ),
exit(1);

}

/* send the cursor to the specified x,y posmon ¥/
void goto_xy(int x,int y) 1

{ .

union REGS r; 1
rh.ah = 2; i -
rhdl =y; F 1
rh.dh = x; : N l 4
r.hbh = 0; y 5 .
int86(0x 10,&r,&r); Fr ;i id

} # i ';f___l #

void draw_menu() s I
{ —
cursor_off(); o L
setcolor(14); =
setfillstyle(1,9); e -
bar(220,250,420, 262), i
rectangle(220, 250 420,262); I/
outtextxy(224, elect channei”); Y |
bar(220, 262 420,274),; : e
rectangle(220,262,420,274);
outtextxy(224, 264 "Select axis X-Y");
bar(220, 274 420, 286) );
rectxngle(220,274 420,286);
outtextxy(224,276,"A/D Converter”);
ban(220,286,420 298)
rectangle(zzo 286,420,298);
outtextxy(224, 288 "Get data”);
bar(220, 298 420 310),
rectangle(220 298,420,310);
outtextxy(224,300, "File to Network!);
bar(220,310,420 322),

e(220,310,420,322);
outtextxy(224,312,"Quit");

arrow_choice, 1); /* highlight the first selection */
cursor_on();

}
Yoid highlight(int ac,int co)
setfillstyle(1,12);

if(co == 0)
setfillstyle(1,9);

82




bar(220,250+ac*12,420,262+ac*12);
setcolor(14);
rectangle(220,250+ac*12,420,262+ac*12);

switch(ac) {
case 0:

outtextxy(224,252,"Select channel”);
break;

case 1:
outtextxy(224,264,"Select axis X-Y");
break;

case 2:
outtextxy(224,276,"A/D converter”);
break;

case 3:
outtextxy(224,288,"Get data");
break;

case 4: o
outtextxy(224,300, "File-to Network");
break;

case 5:
outtextxy(224,312,*Quit");
break; j

2. '€ ATOD.CPP V.o
#include "matod.h"” :

#define b0 0X02EO0

#define bl 0X02E1 &= g2
#define b2 0XO02E2 -

#define b3 0X02E3 -t e =
#define b8 0X02E8 ;
#define b12 0X02EC . .
#define b13 0X02ED '
#define b14 0X02EE
#define b15 0X02EF
#define ENTER 13
#define right 50

#define left 50

#define top 80

#define bottom S0

#define origin 0

void initgphc();

void bkgraph(adplot *atod,int/mum);

void selectchannel(adplot *atod);

void selectxy(adplot *atod);

void adcon(adplot *atod);

void getdata(adplot *atod,int censl,int csen2,int csen3,int csend,int csenS);
void dataplot(adplot *atod,float data,int aa,int csen,int *vsen,int *jsen);

void adcon(adplot *atod)
{

char *fname,str{20]; [* file name */

float *datafl,*dataf2,*dataf3, *dataf4, *datafs; /* data file */
int i,num; /* point number */

long  ptime,ntime,prtime; [* bios delay */

time_t first,second;
int timecarry,carry = 0;

a3
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int lock = 1,pattern,off,on; /* control valves ¥/
int selectc; /* select channels */

int v1,v2,v3,v4; /¥ A/D data ¥/

int datal,data2,data3,data4,datas;

float  vf,jf;

int vil,j1,vi2,j2,vi3,j3,vid,j4,vi5,j5;
int vill,j11,vi21,j21, v131,131,v141,341 viS1,j51;

int key,dkey; /* check key */
int savei,stopi;
int range; /* maximum voltage */
int measuretime; /* measure time 10 min or 20 min */
int yym; /* graph */
float xr;
FILE *fsen;
mitgphc();
setfillstyle(SOLID_FILL,0); o
bar(0,0,getmaxx(),getmaxy());
gotoxy(2,2);

printf ("Input File name tobe saved : °);
scanf ("%s",&sir); o
fname = strcat(str m ), 1

if ((fisen = fopen(fngthe w)) /== NULL)
fpnntf(stderr,'\nExmrl Can not;,oppn file! ");
range = 10; .u

outportb(b15, 0X34); /* Imuahze A.(D converter */
outportb(b12, 0X36); f" s J -
outportb(b12, 0X00); . : =,
outportb(b3,0X20); S 22 h
outportb(b8, 0X00); T :

num = 2000; ~

atod->se1ecty =4; -7
bk graph(atod ey Y]
yym = atod->ym; u
xr = atod->xratio;

datafl = (float *)¢alloc(num,sizeof(float));

dataf2 = (float *)calloc(num,sizeof(float));

dataf3 = (float *)calloe(num,sizeof(float));

dataf4 ="(float| *)calloc(nim;sizeof(float));

datafS = "(float *)calloc(num,sizeof(float));

time = biostime(0,0L);
f t0 = time(NULL);
1 =03

while (i < num)

{
/* delay(574.5);%/
second = time(NULL);
ntime = biostime(0,0L);
prtime =ntime-ptime;
if (atod->selectx == 1) /* 10 minute / 2000 point */
{
pattern = (int) atod->pattern*200;
on = (int) atod->measure*200;
off = (int) atod->flow *200;
i (oo )
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timecarry = 5;

l{}f(cm =)

timecarry = 6;

};else /* 20 minute / 2000 point */
if (atod->selectx == 2)

{

pattern = (int) atod->pattern*100;
on = (int) atod->measure*100;
off = (int) atod->flow*100;

if (carry == 0)
timecarry = 11;

if(carry == 7)

{i++;

carry++;

if (lock == 1) -

1f (i ==on) é‘ measure

m%ﬁﬂﬂﬂﬂﬂ‘i?ﬂﬂ’mi
wmwmummmaa

if (atod->swl == 1)

outportb(b2 , 0X07); .
wlnll e((mporttz(b:%) & 0X80) != 0);
inportb(b1);

vl =

v2 = inporth(b0);

v3 = vig<4;

v4 = v2>>4;

datal = v3+ v4;
datafl1[i] = (float)datal;



dataf1(i] = (dataf1[i] - ori 521 )*range/4096.0;

vf = (float) datal*yym/40
vf = (float)yym - vf

vf = (float)vf +top;

vil = (int)vf - 1;
setfillstyle(1, atod->colors1),
bar(300,20, 320,30);
Botoxy(4, 2);

printf("%s Data No.= %d,V1 = %.3f ",atod->names1,i,dataf1[i]);

jf = (float) i* xr + left;
j1 = (i) jf;
setcolor(atod->colors1);
setlinestyle(0,0,1);
if(i<=1)

{
line(jl,vil,jl,vil);

hne(;ll vill,jl,vil);

j11 =j1; o
vill = vil;

ptime = ntime;

} .
if (atod->sw2 == 1) \

ouq)ortb(b2 0X08); :
O

whﬂe((mporrb(b3) & 0X8Q) = 0), -
vl = inportb(b1); ¢ '
v2 = inportb(b0); '

v3 = vic<4; id
v4 = v2>>4; _
data2 = v3+ vd; ' 7 4
dataf2[i] = (ﬂoat)dataz : ¥/

e

™

dataf2[i] = (dataf2[i] - ongm)“range/4096.0

vf = (float) data2*yym/4096.0;

vf = (float)yym - vf; — .4
vf = (float)vf +top; =Ll =
vi2 = (int)vf - 13

setfillstyle(1, atod.->color32),

bar(300,35, 320545);
gotoxy y4,3);

printf("%s Data No %d,Vz % 3f ,atod->name32,1,dataf2[1]),

_]f = (ﬂoat) i* xi.+ left;

= (int) jf;
setcolor(atod->color32);
setlinestyle(0,0,1);
ifi<=1)

{
]me(]z vi2,j2,vi2);

lme(121 ,vi21;52,viZ);
J21 = j2;

vi2l = vi2;

ptime = ntime;

}
if(atod->sw3 == 1)
outportb(b2 , 5 0X09);

outporth(b0,0);
whﬂe((mponb(b3) & 0X80) 1= 0);
vl = inportb(b1);

v2 = inportb(b0);

v3 = vi<4;

v4 = v2>>4;

data3 = v3+ v4 ;

dataf3[i] = (float)data3;
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dataf3[i] = (dataf3[i] - ongm)*range/4096 0;
vf = (float) data3*yym/4096

vf = (float)yym - vf;

vf = (float)vf +top;

vi3 = (int)vf - 1;
setfillstyle(1,atod->colors3);

bar(300,50, 320,60);

.gotox y(4,4);

("%s Data No %d,V3 = %.3f ",atod->names3,i,dataf3[i]);
f = (float) i* xr + left;

1'3 = (int) jf;

setcolor(atod->colors3);

setlinestyle(0,0,1);

ifi<=1)

{
line(j3,vi3,j3,vi3);
Jelse

line(j31,vi31,j3,vi3);

31 =j3; J
vi31l = vi3;

ptime = ntime;

i}f(atod-Tsw4 1) . \
outportib2 , XA,

outportb(b0,0); 4N
whil((tuportoo3 & oxso) 1 01, 4
vl = inportb(bl);™ L 4
v2 = mportb('bO), r J " e
v3 = vi<4; F | I i
V4 = v2>>4; 'l D%
datad =v3+vd; o o P
dataf4{i] = (ﬂoat)daﬁi4

dataf4{i] = (datafd{i] - pngm)%ange/etoéé
vf = (float) datad*yym/4096.0;" - rtial bl
vf = (float)yym - vf; — —
vf = (ﬂoat)vf +top, B i) by LT =
vi4 = (int)vf - T 5
setfillstyle(1, atoé->co1m4),

bar(605,20, 625,30); - |
'g OtoX (42 2), : !
("%s Data No.= %ﬁ V4 =%3f" atod->names4,1,dataf4[ﬂ),
f = (float) i* xr + left;
J4 = (int) jf;
setcolor(atod->colors4);
setlinesty1€(0,0,1);

if (i<=1)

liine(i4,vi4,j4,vi4);

lineG41,vid 14, vid);
A4l = 34

vi4l = vi4;

ptime = ntime;

L

}
if(atod->swS == 1)
outportb(b2 , 0X0B);

ou b(b0,0);
whﬂe((mportb(b3) & 0X80) != 0);
v1 = inportb(b1);

v2 = inportb(b0);

v3 = vi<<4;

v4 = v2>>4;

dataS = v3+ v4;

datafS[i] = (float)data$;




datatS[i] (dataf5[i] - ongm)*rangel4096 0;
(goat) dataS 4096.0
loat
ya Enw3¥¥‘“mp,
viS = (int)vf -
setfillstyle(1 atod->color35);
bar(605,35, 625,45);
otoxy (42 3)
printf("%s Data No.= %d,VS5 = %.3f ",atod->namesS5,i,dataf5[i]);
jf = (float) i* xr + left;
15 = (int) jf;
setcolor(atod->colorsS);
setlinestyle(0,0,1);
1f i<=1)

lme(IS vi5,j5,viS);

hne(151,v151,]5 vis);

Pl= JS,
viS1 = viS;
ptime = ntime;

stopi = num;

‘"‘mﬂa%aaﬂmwa'm
ﬁm\aﬁizﬁ THAINYaY

}élse
if (atod->selectx == 2)

{

i{f (timecarry == 10)
<}>arry =0;

Jelse

{
i{f (timecarry == 33)
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fprintf :
fprintf(fsen,"%d %d %d %d %d",ate

}

gotoxy (67,4);
printf("Time :%.0f s",difftime(second,first));

}

(fsen,"%d ",stopi);
(atod—>selectx =1)
measuretime = 10;

else
if (atod->selectx == 2) \\\ ' / /
measuretime = 20; L,

else
measuretime = 60;
(fsen, "%d\n"m) -J'
ey 1 =

w3,atod->sw4,atod->sw5);

if(atod->sw1 ==1)

‘f}mntf(fsen,"%s ,ato

if(atod->sw2 ==

fprintf(fsen,"%s " at

if(atod->sw3 ==

fprintf(fsen,"%s ",atg

if(atod->sw4 ==1) ¢

fprintf(fsen,"%s *,a

if(atod->swS5 ==1) /

fprintf(fsen,"%s " atod->nax

fprintf(fsen,\n"); ek

for (savei=1; savei<=gtopi savey;h),-. J.-

{  fprintf(fsen,"t%d", savei), .~

lf (atod'>sw1 ol 1) i FF T

% fpng‘:fz(fsen,"\t% " ﬂ%’g&vex
atod->sw2 == 1) —=

fprmtf(fsen, "\t%.3f". M S
if (atod->sw3 == 1

e gmmmwmm

02

a\mm URIAINYAY

void initgphc()
{ 2
int gd = DETECT,gm,errorcode;

clrser();

detec

tgraph(&gd,&gm);

mthraph(&gd,&gm,""),
errorcode = graphresult();




i{f (errorcode != grOk)

printf(" Graphms error %d\n" ,errorcode),
printf("Press any key to halt");
getch();
exit(1);
}

}
void selectchannel(adplot *atod)

int swl,sw2,sw3,sw4,sw3;

float r1,r2,r3,r4,15;

char names1[15],names2[15],names3[15],names4{15],namesS[15];

char *nams]1,*nams2, *nams3, *nams4, *nams3;

atod->namesl (char ¥) calloc(20 smeof(char)), 4

atod->names2 = (char *) calloc(20,sizeof(char)); = + & _

atod->names3 = (char *) calloc(20,sizeof(char)); —

atod->names4 = (char *) calloc(20,3izeof(char));

atod->namesS = (char *) calloo(ZO,sxzeof(char.»

namsl = (char *) calloc(20,sizeof(char));

nams2 = (char *) calloc(20,sizeof )i

nams3 = (char ¥*) calloc(20, ;ﬁg& ); |

nams4 = (char ¥) caHoc(ZO,)JGg:?) 'E
f(char) !

nams5 = (char *) calloc(20,si )

scanf("%d",&sw1);
atod->swl = swl; &b id
}while((sw1 != 0) && (swl = ,15) ab 4
if (swl == 1) y . &
{

F

initgphc(); L 72 4
do / / -
{ r J / —
printf("Channel 7 ( off(0) ?(defﬁuxf on));ug; 4

4

pnntf("Name and number of sen.wr(d.efault ’I‘GS-SQ(}) "N
scanf("%s",&names1);
strcpy(nams1,namesl); — —
atod->names1 = namsl; '._'j-;{;;_a
printf(" Name of sensor is, %s\n" ,atod->namesl)

printf("Load resistance((default = 82 K-ohm)K -ohm):"); L

scanf("%f",&rl);

atod->rl = rl; ‘j -j“—"

b
do < 3]

{

printf("Channel 8 ( off(0)/on(1) (default =on)):");
scanf("%d",8&sw2);

atod->sw2 = sw2;

}while((sw2 != O) && (sw2 1= 1));

if (sw2 = 1)

{

pnntf("Name and mumber of sensor(default = TGS-813):");
scanf("%s",&names2);

strcpy(nams2,names2);

atod->names2 = nams2;

printf(" Name of sensor i8 %s\n",atod->names2);
printf("Load resistance((default = 47 K-ohm)K-ohm): ");
scanf("%f",&r2);

atod->12 = 12;

|5

do

{

printf("Channel 9 ( off(0)/on(1) (default = on)):");
scanf("%d",&sw3);

atod->sw3 = sw3;

}while((sw3 != 0) && (sw3 != 1));

if sw3 = 1)
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{ .
printf("Name and number of sensor(default = TGS-822):");
scanf("%s",&names3);
strcpy(nams3,names3);
atod->names3 = nams3;
prmtf( Name of sensor i3 %s\n",atod->names3);

("Load resistance((default = 47 K-ohm)K-ohm):");

scanf("%f" &r3);
Ko on3 = 13
do

{
nntf( Channel 10 ( off(0)/on(1) (default = off)):");
scanf("%d",&sw4);
atod->sw4 = sw4;
}while((sw4 != 0) && (sw4 1= 1));
if (sw4 == 1)
{

printf("Name and number of sensor(default =TGS-823).%);
scanf("%s",&names4);
strepy(nams4,names4);
atod->names4 = nams4;
tf( Name of sensor is"%s\n atod*>namesd);

( "Load resxstance((default 47 K-ohm)Ksohm):");

scanf(" %f",&rd); .
atod->r4 = r4; -

} 5 # - -
'l.

{
prmtf( Channel 11 ( off(0)/en(1) (default = oft‘)):.n),
scanf("%d",&swS); . s 4

atod->swS5 = swS5; - 7
}while((sw5 != 0) && (sw5 I= pF s e
if 3wS == 1) . — :.J,
{ 4 ’, - . .- ‘: JA

tf("Name and number of sensox(defatﬂt = TGS;BM) );
scanf( %s",&namess); = A
strcpy(namsS,mmesS),

atod->namesS = nams3;
printf(" Name of sensor rs"%s\n" atod->namess); Y |
pnnt.f("lnad resistance((default = 47 K-ohm)K-ohm):"); s
scanf("%f",&r5);

?tod->r5 = 15;

closegraph();

}

i-"-l"

¥oid selectxy(adplot  *atod)

int ssy,ssx;

float pat,flow,rasasure;

int minx;

mxtgphc(),

prmtf( Do you want to resistance (1) or voltage (2) on Y axis?(1 or 2):");
scanf("%d",&ssy);

atod->selecty = 38Y;

nyou want to measure 10 min(1),20 min (2)or 60 min(3) on X axis 7(1,2,3):");

printf("
scanf("%d",&ssx);
atod->selectx = 8sx;
if (ssx == 1)

= 10;
else
if (ssx == 2)
minx = 20;
else
minx = 60;
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do{

printf("How many minute per one pattern ?(<= %d minute):",minx);
scanf("%f",&pat); .

}while(minx < pat);

atod->pattern = pat;

do{

printf("How many minute to flow gas?(< %.2f minute):",pat);
scanf("%f",&flow);

}while(pat < flow);

atod->flow = flow;

do{

printf("How many minute to measurement?(< %.2f minute):",pat-flow);
scanf("%f" ,&measure);

}while(pat-flow < measure);

atod->measure = measure;

ﬁ}=l°segraph();

void bkgraph(adplot *atod,int'num)
{

char stextx[10],stexty[10];
int xx = 0,yy = O,textx = 0,texty,xloop,yloop;
int bcol,dkey; !

beol = 1; /* 'blue baékgromd %
if (atod->selecty== 1) ; i 4
( i

')
texty = 100; [* resistance */

else

#

{ ¥/
texty = 10; /* —voltage __*j; .

}

setbkcolor(bcol); =
atod->maxx = getmaxx(); . o L] =
atod->maxy = getmaxy(); :
atod->Xmax = atod->maxx+1;

atod->Ymax = aiod->maxy+1; - —
atod->xratio ="(float) (atod->Xmax-left-right)/num;

/* Scaling Axis _¥%/

setcolor(14);

rectangle(0, 0,atod->méaxx;atod>méaxy);
atod->x = atod->maxx-right;

atod->y =.atod->maxy-bottom;
rectangle(left,top,atod->x,atod->y);
atod->yd = atod->Ymax-top-bottom;
atod->dy' = ated->yd/10;

atod->y1 = top;

atod->ym = atod->Ymax -top -bottom;
setlinestyle(1,1,1);

do

i
line(left,atod->y1,atod->x,atod->y1);
atod->y1 = atod->y1l+atod->dy;

while (atod->yl<=atod->y);

atod->xd = atod->Xmax-left-right;

atod->dx = atod->xd/10;

atod->x1 = left;

do
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line(atod->x1,top,atod->x1,atod->y);
atod->x1 = atod->x1+atod->dx;

}
while (atod->x1<=atod->x);

outtextxy(2,2,"Press ENTER key to start");
atod->yl = atod->maxy -bottom/2;

for (xloop = 0;xloop < 6;xloop++)

{

itoa(textx,stextx,10);

outtextxy(left + xx*atod->dx,atod->y1,stextx);
XX = XX + 2;

if (atod->selectx = 1)

textx = textx + 2;

else

if (atod->selectx == 2)

textx = textx + 4;

else o

textx = textx + 12;

}
outtextxy(left+16046 *aiod->dx, atod-)ily I+bottom/4, "Time[min]");

atod->x1 =left/4;+ / L
for (yloop = O,yloop & 6yloop+).
{

itoa(texty,stexty,10); Yok

ounexoty(atod->x1 top + yy*atod—>dy,‘.|stexty),
=yy+2 =

if (atod- >se1ecty == 1) e A4 ,’_. i

texty = texty - 20; ald v dia

%else P
texty = texty-2; - —

} ) =
if (atod->se1ecty =1) X}
outtextxy(atod->x1, top* 8, "R[K-ohm]"); -

else

outtextxy(atod->x1,top*.8, "V[volt]"); i
do

dkey = getch();

while (dkey'!= ENTER);

setﬁllsg'le(l,O);

bar(2, 2,250, 40);

}
void getdata(adplot *ated,int csenl,int csen2,int csen3,int csend,int csens)
{

char fdataf[13],*fnamef;

int nump,measuretime,nnum,as;

float sensorl,sensor2,sensor3,sensor4,sensors;

float datasl dal:asz datas3, datas4 datasS

int *vsenl *Jsenl *ysen2 *Jsenz,"‘vsen3 *jsen3, *vsen4, *jsend, *vsenS, *jsens;
int swl,sw2,3w3,sw4, st

char namesl[lO],namesZ[lO],nmnesS[lO],namesd—[lO],namesS[lO];

FILE *fdata;

initgphc();
setfillstyle(SOLID_FILL,0);
bar(0,0,getmaxx(},getmaxy());




gotoxy(2,2);

pnntf("What your data file =");
scanf("%s",&fdataf);

fnamef = strcat(fdataf,".dat");

fdata = fopen(fnamef,"r");
fscanf(fdata,"%d",&nump);

fscanf(fdata,"%d",&measuretime);

fscanf(fdata,"%d",&sw1);

fscanf(fdata,"%d",&sw2);

fscanf(fdata,"%d",8&sw3);

fscanf(fdata,"%d",&sw4);

fscanf(fdata,"%d",&swS);

if (measuretime == 10)

atod->selectx = 1;

else

if (measuretime == 20)

atod->selectx = 2;

else

atod->selectx = 3;
bkgraph(atod,2000);
if swl == 1)

( ,
fscanf(fdata,"%s",&namesl);

setfillstyle(1,csenl); .
bar(390,20,410,30);

outtexuty(250,22,namesl)
outtextxy(325,22, ”SENSORI A

}
if (sw2 == 1)

{
fscanf(fdata,"%s" &names2),

setfillstyle(1,csen2);
bar(390,35, 410,45);

outtexu(y(250,37,name32);
outtextxy(325, 37 "SENSORZ'-?);;

1:f (sw3 ==1)_

fscanf(fdata,” %s" ,&names3);

setﬁllstyle(l,csenB)
bar(390,50, 410,60);

outtexbty(250,52,names3);
outtextxy(325,52,"SENSOR3");

i}f (swd == 1)

{
fscanf(fdata,"%s",&names4);

setfillstyle(1,csend);
bar(570 20, 590,30);

outtextxy(430 22,names4);
olittextxy(505,22,"SENSOR4");

i}f (w5 == 1)
{

fscanf(fdata,"%s",&names5);
setfillstyle(1,csenS);
bar(570,35, 590,45);
outtextxy(430 37,namesS);
outtextxy(505,37,"SENSORS");

}

vsenl = (int *)calloc(nump,sizeof(int));
jsenl = (int *)calloc(nump,sizeof(int));
vsen?2 = (int *)calloc(nump,sizeof(int));
jsen2 = (int *)calloc(nump,sizeof(int));
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vsen3 = (int *)calloc(nump,sizeof(int));
jsen3 = (int ¥)calloc(nump,sizeof(int));
vsen4 = (int *)calloc(nump,sizeof(int));
jsend = (int ¥)calloc(nump,sizeof(int));
vsenS = (int *)calloc(nump,sizeof(int));
jsenS = (int *)calloc(nump,sizeof(int));

for (aa = 0;aa < nump;aa++)

{
fscanf(fdata,"%d",&nnum);
if(swl == 1)

{

fscanf(fdata,"%f" ,&sensorl);

datasl = (float)sensorl;
dataplot(atod,datas1,aa,csenl,vsenl,jsenl);

}

if(sw2 == 1)

{

fscanf(fdata,"%f",&sensor2); 4

datas2 = (float)sensor2;
dataplot(atod,datas2,aa,csen?, vsen2;jsen?);

}

if(sw3 == 1) < “'.L

{

fscanf(fdata,"%f" &sensors), 4

datas3 = (float)sensor3; .
dataplot(atod,datas3,aa, gsen3, VSen3,Jsen3), -

} ': #*
if(swd == 1) ‘ J

{ F
fscanf(fdata,"%f",&sensor4); wy i

datas4 = (float)sensor4;
dataplot(atod, datas4,aa,csen4,vsen4ds¢n4), Y

} okl
if(swS == 1) o s
{ T
fscanf(fdata,"%f",&sensor5); - ol =

datasS = (float)sensorS;
c}lataplot(atod,datasi,ag,csens,vsens jsenS);

}
getch();
fclose(fdaﬁa);
closegraph();
free(vsenl);
jsenl);
free(vsen2);
. free(jsen2);
free(vsen3);
jsen3);
vsend):
free(jsend);
free(vsens);
free(jsenS5);
return;
}
\{roid dataplot(adplot *atod,float data,int aa,int csen,int *vsen,int *jsen)
float maxvolt = 9,resistance;

float vs,js;

int range,yym,ssy;
float xr;

yym = atod->ym;
ssy = atod->selecty;




Xr = atod->xratio;
if (csen == 13 )
resistance = atod->rl;
if (csen == 15)
resistance = atod->1r2;
if (csen == 10)
resistance = atod->r3;
if (csen == 12)
resistance = atod->r4;
if (csen == 11)
resistance = atod->15;
if (ssy == 1)
{

data = ((maxvolt *resistance)/data)-resistance;
range = 100;
Jelse

{
range = 10;

}

data = (data*4096.0/range)+0rigin;

vs = (float) data*yym/4096.0;

vs = (float)yym - vs;

vs = (float)vs +top; \

vsen[aa] = (int)vs ~1; [

js = (float) aa *xr + left; !

jsen[aa] = (int) js; =

setcolor(csen); - —
J

o

- a8

setlinestyle(0,0,1);
if (aa <= 1)

{
l}mﬁsen[aa] ,vsen[aa] ,Jaen[an vsen[aa]),
e
line(jsen[aa-1] vsen[aa-l],_]sen{u] vsen[an]-),
return; 7 4,

e
4

3. & DATOD1.CPP 2

#include"matod.h"

#define ESC 27
veid filetonn();

\{roid filetonn()

char fnamedelta[i5] ,*fn; -~ | /* create file to network */
FILE *delta;

char ftr{15],*fname; /* read A/D converter */
FILE *f

float timeépattetn, timeélibleé timerecover;
int time,tpat = 400;

int timemaxm = 400 ,timestam = 195 ,timerecom = 300,tmax,tsta,treco;

float timemaxl, Umemaxz timemax3, Umemax4 timemaxs;
int inum, txmegraph

it swl,sw2,sw3,8w4,sw3;

char nsl[lO],nsZ[lO],ns3[10],ns4[10],n35[10];

int trte = 0,j,cslut;

int b0=0bl=1;

float ml m2 in3, m4 inS;

it

float mputl *input2, *input3, *input4, *input$s;

float *datmax1,*datmax2,*datmax3,*datmax4,*datmax35;
float *dat2l, *dat22 *dat23,*dat24, *dat25

float *dael,*daﬁz,*daﬁ3,*dat34,*dat35;
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1mtgphc()

pnnrf( Filename for save Max value,Stable value,Recover value =

scanf("%s",&fnamedelta);
fn = strcat(fnamedelta,”.dat");

tim = (int *)calloc(3,sizeof(int));

inputl = (float *)calloc(2000,sizeof(float));
inpu2 = (float *)calloc(2000,sizeof(float));
input3 = (float *)calloc(2000,sizeof(float));
input4 = (float *)calloc(2000,sizeof(float));
inputS = (float *)calloc(2000,sizeof(float));
datmax1 = (float *)calloc(100,sizeof(float));
datmax2 = (float *)calloc(100,sizeof(float));
datmax3 = (float *)calloc(100,sizeof(float));
datmax4 = (float *)calloc(100,sizeof(float));
datmax5 = (float *)calloc(100,sizeof(float));
dat21 = (float *)calloc(100,sizeof(float));
dat22 = (float *)calloc(100,sizeof(float));
dat23 = (float *)calloc(100,sizeof({loat));
dat24 = (float *)calloc(100,sizeoi(flozt));
dat25 = (float *)calloc(100,sizeof(float));
dat31 = (float *)caﬂoc(l%sﬂof(ﬁoat)),
dat32 = (float *)calloc(100,sizeof(fioat));
dat33 = (float *)calloc(100,sizeoi(float));

dat34 = (float *)calloc(100, float
dat3s = gﬂgat *ﬁiau%oo,,}??;énoagij ;

fdelta = fopen(fn,"a"); if(fdelta = NULL)
fprintf(stderr,”"Can't open filg '%sa'\n'-‘:ﬁi_l)-;;

.
’ il

tmax = 0O;
tsta = 0;
treco = 0;
timemax1 = 0;
timemax2 = 0;

-

timemax3 = 0; L
timemax4 = 0;
timemax$ = 0;
tf("ﬁlename ="
scanf( %os" , &ftr);
fname = strcat(fir,”.dat");

f{= fopen(fname,"r"); if(f == NULL)

fprintf(stderr,”Can't open file %s \n",fname);

.
’

fscanf(f,"%d",&num);
fscanf(f,"%d",&timegraph);

fscanf(f,"%d %d %d %d %d",&sw1l,8&sw2,&sw3,8&sw4,&swS);

if (swl == 1)
fscanf(f,"%s",&ns1);
if (sw2==1)
fscanf(f,"%s" ,&ns2);
if w3 == 1)
fscanf(f,"%s",&ns3);
if (sw4 == 1)
fscanf(f,"%s",&ns4);
if swS ==1)
gs:anf(f,"%s”,&nSS);

%
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tf("\nHow many minute per pattern ?(<= %d):",timegraph);

scanf("%f" ,&timepattern);
éwhﬂe(l:megraph < timepattern);
o

108

("nHow many minute to stable value ?(<= %.2f):" ,timepattern);

scanf("%f",&timestable);
}while(timepattern < timestable);
do

printf("nHow many minute to recover value ?(<= %.2f):" timepattern);

scanf("%f" ,&timerecover);
}while(timepattern < timerecover);

if (timegraph == 10)

tpat = (int) timepattern*200;

timemaxm = (int) timepattern*200; J
timestam = (int) timestable*200;
timerecom = (int) umerecorver*zoo'

Jelse : : ,
if (timegraph == 20) K

tpat = (int) t1mepattem*1«66

timemaxm = (int) tnnepatte *100 7 T

timestam = (int) timestab —

timerecom = (int) time: ov \
W

else Z

tpat = (int) umepattern*IOO@ gy v 4
timemaxm = (int) timepattérn*100/3; ' =¥ /N
timestam = (int) timestable*100/3;. — ==,
timerecom = (int) txmerecover*loo,'s, 2os 2k

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

fscanf(f,"%d" &ume)‘
*(tim+i) = time;

if (swl == 1)

{
fscanf(f,"%f",&inl);
*(inputl+i) = inl;
if (inputl[i] > timemax1)

timemax1 = inputl[i];

}
b
i{f (sw2 = 1)
fscanf(f," %" ,&in2);
*(input2+i) = in2;
if (input2[i] > timemax2)
timemax2 = input2[i];

}

I8
1{f (sw3 == 1)
fscanf(f,"%f",&in3);




*(input3+i) = in3
if (input3[i] > timemax3)

timemax3 = input3[i];

}
L
i{f (sw4 == 1)
fscanf(f,"%f",&ind);
*(inputd+i) = ind;
if (input4{i] > timemax4)

timemax4 = input4{i];

}
ii} ,(SWS == 1)
{

J
fscanf(f," %" ,&inS5);
*(inputS+i) = inS;
if (inputS[i] > timemaxS5) _
timemax5 = inputS[il; |
b A
"if ((tim[i] == timemaxm) I|{(tm(i} == um[n‘,}m]))
{
if (swl == 1) ; .a_
dalmaxl[tmax] = timemax1/10;. ehdd 4t
if (sw2 == 1) : 7 i
datmax2[tmax] = nmemalelo ald Ydda
if (sw3 =1) 77
datmax3[tmax] = umemax3/lO“' : =l
if (sw4 == 1) — _.
datmax4{tmax] = timemax4/i0; 2l
if (swS == 1) \
datmaxS[tmax] = nmamax5/10
timemax1 = 0;

timemax2 = 0;

timemax3 = O;

timemax4 = 0;

timemax$ = 0;

timemaxm = timemaxm-{pat;
tmax = tmax++;

}
if (tim[i] == timestam)

if (swl == 1)

dat21[tsta] = inputl[i]/10;
if sw2==1)

dat22[tsta] = mput2[i]/10;
if sw3 == 1)

dat23[tsta] = input3[i]/10;
if (sw4 == 1)

dat24(tsta] = input4{i]/10;
if sw5=1)
dat25[tsta] = input5[i]/10;
timestam = timestam-+tpat;
tsta = tsta++;

if (tim(i] == timerecom)

if swl == 1)



dat31[treco] = input1[i]/10;

if sw2=1)
dat32[treco] = input2[i]/10;
if sw3 == 1)
dat33[treco] = input3[i]/10;
if (sw4 == 1)
dat34]treco] = input4{i]/10;
if swS=1)

dat35[treco] = input5[i]/10;
timerecom = timerecom-+tpat;
} treco = treco++;
}

while((trte != 1) && (irte != 2))

("Data to 1 Training or 2 Testing(1,2)");
scanf( %d" &trte);

}: J
if (trte == 1)
prmtf("Pattem is 1.water\n" ‘
printf(" 2.EtOH 1 \
printf(" 3.Acetone \n*), )
printf(" 4 Ammonia \n"); /5 4
printf(" 5.Acetaldeh \n"); -
printf(” §.Soltionlk -
printf(" 7.Solution2 \n"), | L 4

: ) A
1f (time grep ph == 10)
prmtf( TIME = %d\n ,am{aums=11/200); iy 4

if (l:lmegraph == 20) I
printf(Na TIME = %4 \a" tm{oyh- -L/100%;

prmtf('\nTIME %d \n" nm[num 1]/100/3) T

for(j = 0;j <tmax;j++) "

printf("Pattern %d = Max value,Stable value,Recover value \ﬁ",]-r-l),
if swl==1) :
{

printf(" %s = %.4f , %.4f, %.40n",nsl,datmax1(j],dar21[j],dai3 1(j]);
fprintf(fdelta,"%.4f % 4f %.4f " datmax1[j],dar21(j],dat3 1[j]);

i{f’(swz = 1)

printf(" %s = %.4f, %.4f , %. 4f\n",ns2 datmax2([j],dat22[;j],dat32(j]);
fprmtf(fdelta, %.4f 9% Af %.Af ,datmax2[j],dat22[j],dat32(j]);

if (w3 = 1)

printf(" %8 = %.4f , %.4f , %.4f\n",ns3,datmax3(j],dat23(j],dat33[j]);
fprmtf(fdelta,"% Af %.Af % Af " datmax3|'jj dat23(j],dat33[jD);

l{f (swd == 1)

printf(" %s = %.4f , %.4f , % .40\n"ns4,datmax4(j],da24{j] dat34[j]);
fprintf(fdelta,"%.4f %.4f %.4f " datmaxd[j],dat24(}],dat340}]);

1}
if (swS == 1)

(" %s = %.A4f, %.4f , %.40\n",ns5,datmax5[j],dat25[j],dat35(j]);
fprmtf(fdelta, %.4f %.Af %o.4f " dalmaxS[J] dat25(j],dat35([j]);

5
fprintf(fdelta,n");
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i{f(trte = 1) /* Training file */

printf("Select (choice 1-7):");

scanf("%d",&cslut);

switch(cshut) {

case l:printf ("Output %d = %d,%d,%d,%d,%d",j+1,b0,b0,b0,b0,b1);
fprmtf(fdelta,"%d %d %d %%d %d",b0,b0,b0,b0 bl),

break;

case 2:printf ("Output %d = %d,%d,%d,%d,%d",j+1,b0,b0,b0,b1,b0);
fprmtf(fdelta,'%d 9%d %d %d %d",b0,b0,b0,bl, ),
break;

case 3: prmlf( Output %d = %d,%d,%d,%d,%d",j+1,b0,b0,b0,b1,b1);
fprintf(fdelta,"%d %d %d %d %d",b0,b0,b0,b1 bl),

break;
case 4:printf ("Output %d = %d,%d, %d,%d, %d ,b0,b1,60,50);
fprintf(fdelia"%d %d %d %d %50 bg’gr)o
break;

case S:printf ("Output %d = %d,%d, %d, %d, %a" 4+ 50,60,51,60,b1);
fprintf(fdelta,"%d %d.%d. %d %d" 60,b0.51,60,01);

break; =
case G:printf ("Output %d'= %d,g

%4, %d,%d",j+1,60,b0;61,b1,b0);

fpnntf(fdelta,"%d d %d",60,00,b1,b1,b0);
break;
case T: prmrf ("Output %d = d",j+1,b0,60,b1,b1,b1);
fprmtf(fdelta, d %od fl /%d" b0, bO b1l,bl,bl);
break;
default:printf ("Output U %d,%d.,%d,%d" b0,b0,b0,b0,b0);
fprintf(fdelta,” %d." b(sbo,bo ,b0,b0 )
break;
p (u\n.u) . : : “;J |
fprintf(fdelta,\a"); f 7N
fclose(fdelta); L — .
fclose(f); 23 -
printf(™n Press key ESCito QUIT \n\n"),
closegraph(); \ J

return;
}

}while(( getch() != ESO)); — = :"I-:f

m
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1. W& INCMAIN.H uay QNU.CPP

L v/
1.1 ‘W INC :
e aneend’] W2 AVNBNINEINT
#include <bios.h> - ¢
#include = v/
smente S| AN T IEU NV IVIEI 1R B
#include < hics.h>

#include <math.h>

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <time.h>

1.2 W4 MENU.CPP
#include "incmain.h”




#include "recordnn.h”
#include "bkplearn.h”
#include "graphdat.h”

#define NOT_MOVED 0
#define RIGHT 1
#define LEFT 2
#define UP 3
#define DOWN 4
#define LEFTB 1
#define RIGHTB 2
#define MENU_MAX 20

void initialize(); -
void mode();
void mouse_position(int *x,int *y); .
void set_mouse_position(int x,izi-y);

void mouse_motion(int *deitax,ine*deitay);
void goto_xy(int x,int y); .
void cursor_on(),cursor_off()mouse_reset(); |
void set_hor(),set_ver(); , |
void wait_on(int button); : -
void draw_menu(),highlight(int ac,int ¢o); = ' d
void status(bpta *bp,int choiceschar sm);* ),
int read_mouse(); id

int read_kb(); i o Ads 4
menu(); . £,
mouse_menu(); ld Sdda
void mainmenu(char sm); et #2744
int rightb_pressed(); —
int leftb_pressed(); L -
int arrow _choice=0,count=9;

int x = 10,y = 10; =

void main()
{
bpta *nni;
int done =0;
int deltax,deltay;
char sm;
nnl = (bpta *)calloc(1,sizeof(bpta)); j
while((sm I= 'y). && (sm != '¥) &&(sm !='n))&&(sm=/N")
{
printf("Do you have mouse ?(y/n)");
scanf("%s",&sm);
|
mainmeénu(sm);
do{
if((sm =="y") Il (sm == 'Y"))
{
mouse_motion(&deltax,&deltay);
if(deltax Il deltay) read_mouse();
if(leftb_pressed() Il rightb_pressed()) {
done= read_mouse();
if(done)
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status(nnl,done,sm);

}
}

if(kbhit()) {
done = read_kb();
done +=1;
if(done)
status(nnl,done,sm);

}

}while(done<9);

closegraph();

}

void mainmenu(char sm)

{

int i,j,k,xx = 0,yy =0,yyl,xxi="0,yy2; .t

char *fname(] = {"Input”,"Hidden 1°,"Hidden 2°,"Hidden a","Output”};

char *fnamel[] = {"i","j","K%"1",’'m"}; ' |
char sty[10],sty1[10]; '.
initialize(); o 1
setbkcolor(3); _ e Y

setcolor(15); 4 : .
setlinestyle(0,1,1); . ‘
line(0,0,0,getmaxy()); id
line(0,getmaxy(), getmaxx(), gemmxy()), v B
line(0,0,getmaxx(),0);
line(getmaxx(), O,getmaxxo,gepnaxy‘:))
line(0+5,0+5,0+5,getmaxy()-5); : e
1m°(0+5,8°unax)'()-5,g°ﬁnm0-5,gemax}’()-5)"
line(0+5,0+5,getmaxx()-5,0+5); —
line(getmaxx()-S, 0+5, getmaxxO-S,getmaxy()-S),
setcolor(14); [~
settextstyle(0,0,5);
outtextxy(5,15," Neural ‘Network 25

settextstyle(0,0,3); e -
outtextxy(250,80," for ");

settextstyle(0,0,4);

outtextxy(120,140,"Gas Sensing");

settextstyle(0,0,2);

outtextxy(120,430,"Back propagation Nétwork");

L,

o

setcolor(12);
settextstyle(0,0,1);

for (i = 0;i < §;i++)

{

yy=0;
strepy(sty1,fnamel1[i]);
outtextxy(130+xx,370,sty1);
outtextxy(142+xx,370,"node");
strepy(sty,fname(i]);
outtextxy(100+xx,390,sty);
outtextxy(100+xx,400, "layer");
line(30+xx,364,105+xx,364);
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for G = 0;j < 45j++)
{
circle(118+xx,235+yy,12);
Yy = yy+30;
}
circle(118+xx,365,12);
outtextxy(115+xx,342,":");
xx = xx+100;
}
=0
for (i = 0;i < 4;i++)
{ yyl1 =0;
outtextxy(30,225+yy, "Input”);
outtextxy(550,225+yy,"Output”);
circle(160+xx1,210,12);
line(172+xx1,210,212+xx1,225); 4
outtextxy(158+xx1,208,"b");

line(30,234+yy,105,234+y¥); '.
line(30+xx,234+yy,105+xx,234-yy ); |
Yy = yy+30; oY
for (j = 0;j < 4;j++) g

{ VT
yy2 =0; )
for (k = 0k < 4;k++) 4
line(130+xx1,234+yy2,2054%x1,234+yyl); =« |
line(130+xx1,234+yy2,205+xx [,2344130);

line(130+xx1,364,205+xx1,234+yy2); 22 h

yy2 = yy2 +30; —_

yyl =yy1+30; T

) = —

xx1 = xx1 +100;

}
outtextxy(30,235+yy,fname[0]);
outtextxy(550,235+yy,fname(4]);

line(30+xx,232+yy+10,105+xx,232+yy+10);
yy=0;
setfillstyle(1,3);
bar(370,225;380,365):
for (j =05j < Ej++)
{
outtextxy(372,225+yy,":");
YY =Yy +28;
}
settextstyle(1,0,1);

i{f (sm ==y
mouse_reset();

set_hor();

set_ver();

set_mouse_position(x,y);

k




draw_menu();

}

void status(bpta *bp,int choice,char sm)
{

switch(choice){

case 1:
training(bp);
mainmenu(sm);

break;

ARTRINTNAMINGIAY

int read_mouse()
{
int choice;
setcolor(0);
if(rightb_pressed() Il leftb_pressed()) {
choice = menu();
return(choice);
}
return(choice);
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int read_kb()
{
union k{
char c[2];
int i

}c

c.i = bioskey(0);
cursor_off();

highlight(arrow _choice,0);
cursor_on();

if(c.c[0]) {

/* check for enter or sp.
switch(c.c[0]) {
case \r': cursor off

break;

}
else { /* check for special key */

switch(c.c[1]) { -

case 72: arrov

- iﬁ?ﬁ%‘?ﬁﬁ% WYNT

/* highlight the next selection */

%ﬂwﬂim URIAINYIAY

}

void mode(int mode_code)
{
union REGS r;
r.h.al = mode_code;
r.h.ah = 0;
int86(0x 10,&r,&r);
}
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/* set cursor on */

menu()
{
int x,y,choice;
while(rightb_pressed() Il leftb_pressed());

cursor_on();

choice = mouse_menu();
return choice;

}

mouse_menu()

{

if(mousey>262 &j mousey<274) {
arrow_choice =1;+

eI N INYINg

retumw

%g;g T INENAY

choxce, s

retum 3

}

if(mousey>286 && mousey<298) {
arrow _choice = 3;
highlight(arrow _choice, 1);
cursor_on();
return 4;

}

if(mousey>298 && mousey<310) {
arrow_choice = 4;
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highlight(arrow_choice, 1);
cursor_on();
return S;
}
if(mousey>310 && mousey<322) {
arrow_choice = §;
highlight(arrow_choice, 1);
cursor_on();
return 6;
}
if(mousey>322 && mousey<*}34)
arrow_choice = 6;

retum8

}
1f(mousey>346 :

return 9;

highlight(arrow _choi
cursor_on();
return -1;

}

else

highlight(arrow _
cursor_on();
return -1;

lm-ojmwmwﬂmwmm
m"’ﬂmmﬂim GNINYaY

8sed());

void cursor_on()

{
union REGS r;

rx.ax = 1;
int86(0x33, &r,&r);

}



/* set min and max cursor position (vertical)*/

void set_ven()

{ :
union REGS r;
rx.ax = 8;
rx.cx = 0;

r.x.dx = getmaxy()-5;
int86(0x33,&r,&r);

} E
/* set min and max cursor position (horiz
_void set_hor()
{
union REGS r;
. rx.ax =7
rx.cx =0;
rXx.dx = 636;
int86(0x33,&r,&r);
}
/* hide the cursor */
void cursor_off()
{
union REGS r;
rx.ax = 2;
int86(0x33,&r,&r);
}
/* get mouse position */
void mouse_position(int *x,int *y)
{ 3

union REGS r; e
rx.ax = 3; -
intB6(0x33, &r, &); m
X =rxcx
*y = rx.dx;

e EJ'msm*S"wmm

void set_mouse pog:l
{

rmﬂ“W’laﬂﬂimmﬁﬂﬂmaﬂ

IX.CX =
rx.dx = py.
int86(0x33,&r,&r);
}
/* check if right button is pressed */
int rightb_pressed()
{
union REGS r;
rx.ax =3;
int86(0x33,&r,&r);
if((r.x.bx & 0x0a) == 1) return 1;
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/* check if left button is pressed */
int leftb_pressed()
{

union REGS r;

rx.ax = 3;

int86(0x33,&r,&r);

if(rx.bx & 0x01)== 1) return 1;

}
/* Return the direction of travel */

void mouse_motion(int *deltax,int *deltay)

{ J
union REGS r;
int c,d;
rx.ax = 11; \
inB6(033,&r,81); 1

2

H(0< r.X.cX < 32767) *delifk =RIGHT, ~
if(rx.cx > 32767) *delax = EEAT; | ~ '{'
if( rx.cx == 0) *deltax = ;Q’UI;_MOVED; 5~

if(0< rx.dx < 32767) *deltay = DOWN r

if(r.x.dx > 32767) *deltay = UP; -y
if( rx.dx == 0) *deltay = NOT _MOVED; -~k
} 57 7
A 2l
/* init graphic mode */ | £
void initialize(void) | = =
{ W ...___u
int errorcode; ' '
int xasp, yasp; /* Used to read the aspect ratio */

int g_driver,g_mode;

detectgraph(&g_driver,&g._ mode);

g_mode = VGAHI;

initgraph( &g_driver, &g_mode, "ci\ic” );

errorcode = graphresnlt();, /*-Read result of mmahzauon"‘/

if( errorcode != grOk ) { {* Error occured during init */
printf(" Graphics System Error: %s\n”, grapherrormsg( errorcode ) );
exit(1);

}

}

/* initialize mouse */

void mouse_reset()

{
union REGS r;
rx.ax = 0;
int86(0x33,&r,&r);
if(rx.bx !=2) {
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printf(" two-button mouse is required ");
exit(1);
}
}
/* send the cursor to the specified x,y position */
void goto_xy(int Xx,int y)
{
union REGS r;
rh.ah = 2;
rhdl =y;
r.h.dh = x;
rhbh =0;
int86(0x 10,&r,&r);
}

void draw_menu() -

{
cursor_off();
setcolor(14); \
setfillstyle(1,9); |
bar(220,250,420,262); vy
rectangle(220,250,420,262);/ =~
outtextxy(224, 252:‘I‘ramqg ) e g
bar(220,262,420274)% [/ L& |
rectangle(220,262,420,274); i d
outtextxy(224,264,"Testing "); rhdy 4
bar(220,274,420,286); ) <)
rectangle(220,274,420,286); .
outtextxy(224,276,"Load data "); Ly
bar(220,286,420,298); = =
rectangle(220,286,420,298); -
outtextxy(224,288, "New Network "); : L)
bar(220,298,420,316); —Ch
rectangle(220,298,420,310); o
outtextxy(224,300, "Load Network "); '
bar(220,310,420,322); —
rectangle(220,310,420,322);
outtextxy(224,312;"Save Network; );
bar(220,322,420,334);
rectangle(220,322,420,334);
outtextxy(224,324,"Save train output ");
bar(220,334,420,346);
rectangle(220,334,420,346);
outtextxy(224,336,"Save test output ");
bar(220,346,420,358);
rectangle(220,346,420,358);
outtextxy(224,348," Quit ");

highlight(arrow _choice,1); /* highlight the first selection */

cursor_on();
}
void highlight(int ac,int co)
{
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setfillstyle(1,12);

if(co == 0)

setfillstyle(1,9);

123

bar(220,250+ac*12,420,262+ac*12);

setcolor(14);

rectangle(220,250+ac*12,420,262+ac*12);

switch(ac) {
case O:

outtextxy(224,252,"Training ");

break;

case 1:

break;

outtextxy(224,

break;

outtextxy(224,264,"Tesi
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2. W& RECORDNNH way ALLOCDAT.CPP

LUAEINN TR INGRY

typedef struct {

unsigned long  niterstart,niterstop;

nt

int

float far
float far
float far
int

int

float

npattern,npattest;

layer;
*xxw,***old_w,**wbias,**old_ wbias;
**out,**bout, **net;

***dokdoj;

*nodes;

*fsigmoid;

1_rate[8],b_rate[8];m _rate[8];




char name([14];
FILE *file;
} bpta;

extern void Allocate(bpta *bp);

extern void getdatasensor(bpta *bp);

extern void newdemo(bpta *bp);
extern void chkmemnn(bpta *bp);
extern void chkmem(float *bp);
extern void saveyy(bpta *bp);
extern void saveTyy(bpta *bp);
extern void savedemo(bpta *bp);
extern void loaddemo(bpta *bp);
extern void Free(bpta *bp);
extern int chkbioskey(void);

extern float get(char textc[],intx;mt y);
extern int  getpat(char textc[j,intxini y);

extern int  chkeofnn(bpta *bp);

2.2 W& ALLOCDAT.CPP.#
#include "incmain.h"
#include "recordnn.h”
#include "graphdat.h”
#include "bkplearn.h”

void getdatasensor(bpta *bp);
void newdemo(bpta *bp);

void Allocate(bpta *bp) ;

void saveyy(bpta *bp);

void saveTyy(bpta *bp);

void savedemo(bpta *bp);, -
void loaddemo(bpta *bp);- -
void Free(bpta *bp);

void chkmemnn(bpta *bp);
void chkmem(float *bp);

void chkmemfile(FILE *bp);
float get(char textc{},int x,int y);
int getpat(char textc{],int x,int y);
int chkbioskey(void);

void getdatasensor(bpta *bp)
{
char file[30],*rf;

clrser();
initgphc();
setfillstyle(SOLID_FILL,0);

printf("File name of data sensor =
scanf("%s",&file);

rf = strcat(file,".dat");
strcpy(bp->name,rf);
closegraph();

}
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void newdemo(bpta *bp)

{
unsigned long niterstart,niterstop;
int ilj,*nodes,npattern,layer,fsigmoid;
int h;
char key='z',st;
float delta,***w,***old_w, **wbias, **old_ wbias;
float minn=-1,maxx=1,wrd; |
char file[30]; ' /
FILE *f; ' / ,-;i
Free(bp); -
clrser(); g— n
initgphc(); & ‘
bp->nodes = (int *)calloc( ) ]
bp->fsigmoid = (int * : "r,dizépf(mg))i
setfillstyle(SOLID_FILL, . d :
while ((st !='y’) && (st != 5 i
&& (st I='n') && i
{ 24 4
printf("Do you have text file y ;j:/
scanf("%s",&st); . =W
}; e i“:" :J:J
if ((st=="y") Il (st =="Y")) s _j;' :
{ . s Sl =
gotoxy(30,30); A £
printf("File of Neural ngtWerie=—"); — ij
scanf("%s" &file); A £

“_n

f = fopen(file, "r"); |
if(f==NULL) goto end; -
fscanf(f, "%M",&niterstart);bp->niterstart = niterstart;
fscanf(f,"%Iu",&niterstop);bps>niterstop = niterstop;
fscanf(f,"%d",&npattern);bp->npattern = npattern;
fscanf(f,"%d",&layer); bp->layer = layer ;
nodes = bp->nodes;
for(i=0;i<layer;it+)
{

fscanf(f,"%d" ,nodes+i); };
for(i=0;i<layer;i++)

{fscanf(f,"%d",&fsigmoid); bp->fsigmoid[i] = fsigmoid;

|5

jelse

{
printf ("Start iteration =");
scanf("%Iu",&niterstart);bp->niterstart = niterstart;
printf("\aStop iteration =");
scanf("%Iu",&niterstop);bp->niterstop = niterstop;
printf("nNumber patterns = ");
scanf("%d",&npattern);bp->npattern = npattern;
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printf("\nNumber of layer =");
scanf("%d",&layer); bp->layer = layer ;
nodes = bp->nodes;
for(i=0;i<layer;i++)
{ printf("nNumber node of layer [%d] =",i);
scanf("%d",nodes+i);
|5
for(i=0;i<layer;i++)
{
printf("\nFunction sigmoid of layer [%d] =",i);
scanf("%d",&fsigmoid); bp->fsigmoid[i] = fsigmoid;
}
b
Allocate(bp);
printf("\nStart iteration = %lu \a",bp->niterstart);
printf("nStop iterstop = %lu \n";bp->niterstop);
printf("\aNumber of patterns =.%d \n",bp-> npattern);
printf("nNumber of layer = %d. ‘n",bp->layer),
for(i=0;i<layer;i++)
{printf("Number node of layér[%d] = %d \xi ,inodes(i]); };
for(i=0;i<layer;i++) f ' &
{ printf("Function SIngld‘bf layer[%d] %d"\n ,1,bp->fsigmoid(i]);
¥ A e v
| " ' |
w =bp->w; ¥ o y
old_w =bp->old_w; = s
wbias =bp->wbias; et 22
old_wbias =bp->old_wbias; :
while( (key !="'y) && (key !="n9) - -
{ printf("nDo you want to set range of random weight.? (Y/N)",)

-

key = getch(); -

k% wd

if(key=="y’)

{ L i
printf{ "\nSet range of Weight_: ");
printf("a Minimum weights(defanlt-=~1) 5 +")
scanf("%f",&minn);
printf("\n Maximum wexghts(defamt =)=
scanf("%f" ,&maxx);

b

printf("\no\o\t Mininum weights = %f , Maximum weights = %f",minn,maxx);
printf("\o\n\o\f\ Press any key to menu!”);
getch();

for(I=1;l<layer;1++)

{

h=1-1;

wrd = (maxx-minn)*200;
for(i=0;i<nodes[h];i++)
for(j=0;j<nodes[1];j++)
{

w([] = (int) random((int)wrd) ;
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wllllilj]1 = old_w(I[ilG{] = w((il(]/200.+minn ;
if(wI(il(j]==0) old_w[1][i][j] =w{I][i](j1=0.0001;
| H
k
for(l=1;I<layer;1++)
{
if(nodes[1]>1)
{ wrd = (maxx-minn)/((float)nodes(I]-1);
for(i=0;i<nodes([I];i++)
{
wbias(l][i] = old_wbias[l][i] = wrd*(float)i+minn ;
if(wbias[1][i]==0)
{ old_whbias[l][i] = wbias{Ij[i] = 0.0001; }
|
}jelse
{ wrd = (maxx-minn)*200; J
for(i=0;i<nodes(1};i++)
{ A
wbias(l][i] = (int) random((inywrd) ;
whias(l][i] = old_whbias{l](ij’ = wrd/ZdO +minn ;
if(wbias[1][i]l==0) "
{ old_wbias[1][i] = whias(1}fil= 00091 )
| H 4
-
b ot i
closegraph(); s i ¥ F |
fclose(f); 4dd . J'I:"j '
end : return; Vs 7l

} ; =3

void Allocate(bpta *bp) |

F [~ =1
int i=0,1=0,layer, *nodesih; et
float ¥**w, ***old_w ***dokdOJ, '
float **omem; s

layer = bp->layer-
nodes = bp->nodes;

I* Allocate dokdoj o |

bp->dokdej = (float far ***)farcalloc(layer,sizeof(float));
chkmem((float *) bp->dokdoy);
dokdoj = bp->dokdoj;
_ for(1=0;1<layer;1++)
{ *(dokdoj+l) = (float **)calloc(nodes[l],sizeof(float));
chkmem((float *) *(dokdoj+1));
|5
for(l=1;<layer;1++)
{ for(i=0;i<nodes(1];i++)
{h =1-1;
*(*(dokdoj+1)+i) = (float *)calloc(nodes[h],sizeof(float));
chkmem(*(*(dokdoj+1)+i));
|5



| K

/* Allocate weight i

bp->w = (float far ***)farcalloc(layer,sizeof(float));
chkmem((float *)bp->w);

w = bp->w;

for(I=1;Ilayer;1++)

{h=11;
*(w+l) = (float **)calloc(nodes[h],sizeo
chkmem((float *)*(w+1)); AN

};fér(1—1 sI<layer;++) """-‘}; r//../zd

t
{ b =l-1; e O =

for(i=0; 1<nodes[h],1++)__y—"/ 1 """"--._

{*(*¥(w+D+i) = (float *)

chkmem(*(*(w+1)+i)

|5
b

™

bp->old_w = (float far ***
chkmem((float *)bp->old_ w),
old_w = bp->old_w;
for(l=1;Ilayer;}++)
{ h=l1; abetdis)
*(old _ w+1) = (float ‘*)ca.lloc(nodes[m*"_‘_f( ,
chkmem((float *)*(old_w+1)); -r-"'...-*:’:’,*;;
1 u
for(I=1;I<layer;1++) :l
{ h =I-1;
for(1—0 i<nodes[h] ,1++) i a
{ *(*(old_w+l)+i) = ( *)calloc(nodes[l] slzeof(ﬂoat)),
chkmem(*(*(old_ w+1)+1p

d ﬂ‘lJEJ’WlEm‘iWEﬂﬂ‘i

ocate weight-bias

bgmw';ﬁ:& _>wb3§gﬁ]@£%w34«%’1 ANYIAY

omem = bp->wbias;

for(1=0;1<layer;1++)

{*(omem+1) = (float *)calloc(nodes[1],sizeof(float));
chkmem(*(omem-+1));

|5

i Allocate old_weight-bias ¥/
bp->old_wbias = (float far **)farcalloc(layer,sizeof(float));

chkmem((float *)bp->old_wbias);
omem = bp->old_wbias;
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for(1=0;1<layer;1++)

{*(omem+1) = (float *)calloc(nodes(1],sizeof(float));
chkmem(*(omem-+1));

|5

/* Allocate output *

bp->out = (float far **)farcalloc(layer,sizeof(float));
chkmem((float *)bp->out);
omem = bp->out;
for(1=0;l<layer;1++)

{

*(omem+1) = (float *)calloc(nodes(1],si
chkmem(*(omem-+1)); W
|4

*

chkmem((float *) bp->
omem = bp->bout;
for(1=0;1<layer;1++)

{

*(omem-+l) = (float *)
chkmem((float *)*(omem-+1));
b

P e Allocate

bp->net = (float far **)farcall
chkmem((float *) bp->net);
omem = bp->net;
for(1=0;1<layer;1++)
{

chkmem(*(omem-+1)); I
|

o | ummmwmm

for (1=0;1<8;1++)
bp->b_rate[l] = 0 15;

izt;mma\mm UANINYAY

return;
}

void saveyy(bpta *bp)

{

unsigned long niterstart;

int i,j,p,numpoint,h,pattern,re = 0;
float *y,nerr;

float *input, *output;

char finame(30],*rfi ;

FILE *fi;
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clrser();
initgphc();
setfillstyle(SOLID_FILL,0);
gotoxy(30,30);
printf(" Save output filename of Neural network =
scanf ("%s",&finame);
rfi = strcat(finame,”_o.dat");
bp->file = fopen(bp->name,"r");
h =(bp->layer)-1;
input =(float *) calloc(bp->nodes[0],sizeof(float));
output =(float *) calloc(bp->nodes[h],sizeof(float));
y =(float *) calloc(bp->nodes[h],sizeof(float));
numpoint = bp->nodes[h];
pattern = bp->npattern;
niterstart = bp->niterstart;

fi = fopen(rfi,"a"); chkmemfile(fi);
fprintf(fi,"n Training output \u");
printf("n Training output \a");

for(i = O,nerr = 0.0;i < pattern;i++)
{
listdata(bp, input,output,re);
sigmoid(bp,input,y);
P =i+l;
fprintf(fi,” \n %d \t",p);
printf(" \n %d \t",p);
for (j = 0;j < numpoint;j++)
{
fprintf(fi,” %f ",y[i]);
printf(" %f ",y(iD;
float tem = output[j]-yLil;-
nerr += tem * tem,; ;
}
}
fprintf(fi,"\n Iteration = %lu" niterstart);
printf("\n Iteration = %Iu" niterstart);
nerr /= (pattern * funipoint);
fprintf(fi,"\t Sum squared érror = %e " nerr);
printf(™t Sum squdred error = %e",nerr);
fclose(fi);
getch();
closegraph();
return;
}

void saveTyy(bpta *bp)
{
int k,j,p= O,numnode,h,pattern,ret = 0;
float *yy;
float *input, *output,
char ftname{20], *rftname;
FILE *fi;

float low = 0.3,high = 0.7;

i -
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clrser();
initgphc();
setfillstyle(SOLID_FILL,0);
gotoxy(30,30);
printf(" Save output filename of Neural network from testing = )
scanf ("%s",&ftname);
rftname = strcat(ftname,”_t.dat");
bp->file = fopen(bp->name,"r");
h =(bp->layer)-1;
input =(float *) calloc(bp->nodes[0],sizeof(float});
yy =(float *) calloc(bp->nodes[h],sizeof(float));
numnode = bp->nodes[h];
pattern = bp->npattest;

fi = fopen(rftname,”a"); chkmemfile(fi); v
fprind(fi,” \n Testing output\a");
printf(" \an Testing output \n");
for(k = O;k < pattern;k++)

{

listTdata(bp,input,ret);

sigmoid(bp,input,yy);

p = k+1; ' ¥ v
fprintf(fi,” \n %d \t",p); A
printf(" \a %d \t",p); . =
for (j = 0;j < numnode;j++) iy o
{ d el )

fprintf(fi,” %f ", *(yy+)); e %
printf(" %f ", *(yy+j)); —_— £LL
} o
if (numnode == 3) : ot ol
if ((yy[0] < low) && (yykil=-towy&a(yy[2]> high))————= |
( A s
fprintf(fi,” %s ","water");
printf(" %s ","water”);
}else
if ((yy[0] < low) &&(yy[i] >/high) && (yy[2]:< low))
{

fprintf(fi,” %s ",!EtOH");
printf(" %s ","EtOH");
Jelse
i{f ((yy[O'% 1ow) &&(yy[1] > high) && (yy(2] > high))
fprintf(fi," %s ","acetone”);
printf(" %s ","acetone”);
Jelse
i{f ((yy[O] > high) && (yy[1] < low) && (yy[2] < low))

fprintf(fi,” %s ","amonia");

printf(* %s ","amonia”);
Jelse
if ((yy[O] > high) && (yy[1] < low) && (yy[2] > high))
{

fprintf(fi,” %s ","acetaldehyde”);
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printf(" %s ","acetaldehyde");
}Jelse

i{f ((yy[0] > high) && (yy[1] > high) && (yy([2] < low))

fprintf(fi,” %s ","solution1");

printf(" %s ","solution1");
Jelse
if ((yy[0] > high) && (yy[1] > high) && (yy[2] > high))
{

fprintf(fi,” %s ","solution2");
printf(" %s ","solution2");
jelse
{
fprintf(fi," %s ","unknown");
printf(" %s ","unknown");
} -t
o0
if (numnode == 5)
{
if ((yy[0] < low) && (yy[1] <'low) && (yy[Zj{ll < low) &&
(yy[3] < low) && (yyf4] > high))
{
fprintf(fi,” %s ","water"); 4
printf(" %s ","water"); _ ™
Jelse dd
if ((yy[0] < low) && (yy[1] < low) &&(yy[2] < low) &&
(yy[3] > high) && (yy[4l €low)) 00— )

fprintf(fi," %s ","BtOH"); o 2
printf(" %s ","EtOH"); =
lelse Y-
if ((yy[0] < low) && (yyli] < low) &8 (yy[2] < low) && J
{ (yy[3] > high) && (yyid}>=high)) v |
fprintf(fi,” %s ","acetone’); |
printf(" %s ","acetone");
Jelse
if ((yy[0] < low) && (yy[1] < low) &&(yy[2]) >chigh) &&
(yy[3] < low) && (yy[4] < low))
{
fprintf(fi," %s ","ammonia");
printf(" b8 ", "ammonia”);
lelse
if ((yy[0] <low) && (yy[1] < low) && (yy[2] > high) &&
{ (yy[3] < low) && (yy[4] > high))
fprintf(fi,” %s ","acetaldehyde");
printf(" %s ","acetaldehyde");
Jelse
if ((yy[O] < low) && (yy[1] < low) && (yy[2] > high) &&
: (yy[3] > high) && (yy[4] < low))
fprintf(fi,” %s ","solutionl");
printf(" %s ","solution1");
Jelse

_—
!

{




if ((yy[0] < low) && (yy[1] < low) && (yy[2] > high) &&
(yy([3] > high) && (yy[4] > high))

fprintf(fi,” %s ","solution2");
printf(" %s ","solution2");

Jelse

{
fprintf(fi," %s ","unknown");
printf(" %s ","unknown");

y

T

3

fclose(fi);

getch();

closegraph();

return;

}

void savedemo(bpta *bp)

{ FILE *f; ’
char fname[20], *mame; 3 i
int 1=0,i=0,j=0,layer=0,h; -
float ***w, **wbias,**y;

int *nodes; "
clrser(); =
initgphc(); ¥,
setfillstyle(SOLID_FILL,0); —
gotoxy(30,30); e
printf(" Save filename of Neural network = %)
scanf ("%s",&fname); O e

/* start iteration
'~ stop iteration

pattern

layer

nodes

function sigmoid

weight

weight bias
p:
w = bp->W;
wbias = bp->wbias;
layer =bp->layer;
nodes =bp->nodes;
mame = strcat(fname,”_w.dat");
f = fopen(rname,"w"); chkmemfile(f);
fprintf(f,"%u \n" ,bp->niterstart);
fprintf(f,"%lu \n" ,bp->niterstop);
fprintf(f,"%d \n" ,bp->npattern);
fprintf(f,"%d \a"  ,bp->layer);
for(i=0;i<layer;i++)
{ fprintf(f,"%d \n",nodes[i]); };

for(i=0;i<layer;i++)
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fprintf(f,"%d \n",bp->fsigmoid(il);

for(=1;I<layer;l++)
{h =1-1;
for(i=0;i<nodes[h];i++)
for(j=0;j<nodes{1];j++)
fprintf(f,” %f \n",w([1[il{]);
}
for(l=1;I<layer;1++)
for(i=0;i<nodes(I];i++)
{ fprintf(f," %f \n",whias[1][i]);
L

fclose(f);

closegraph();

return; -
}

void loaddemo(bpta *bp) '
{ FILE *f; 1
char fname{20],*mame;
int ilj,*nodes,npattern, layer fsigruoid = O,h,
unsigned long niterstart,niferstop; '
float ***w, ***old_w, **wbm,"*old wblas,
clrser();
mthphc(), g, ey -
setfillstyle(SOLID_FILL,0); . A
gotoxy(30,30); 4lid . “{"‘_,
printf("Input filename = = "); 1" iy
scanf ("%s",&fname); = =

rmame = strcat(fname,”_w.dat"); - = B el

Free(bp); \.

/* start iteration e ————————————————————————————— 1
_stop iteration - Ty
pattern [ '
layer
nodes
function sigmoid
weight
weight bias

¥

f = fopen(zname, "r'); ~chkmemfile(f);

fscanf(f, "%lu, &niterstart);bp->niterstart = niterstart;

fscanf(f,"%lu",&niterstop);bp->niterstop = niterstop;

fscanf(f,"%d",&npattern);bp->npattern = npattern;
fscanf(f,"%d",&layer); bp->layer = layer ;

nodes = bp->nodes = (int *)calloc(layer,sizeof(int));

bp->fsigmoid = (int *)calloc(layer,sizeof(int));

chkmem((float *)nodes); :

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

{ fscanf(f,"%d",nodes+i); };

for(i=0;i<layer;i++)
{fscanf(f,"%d",&fsigmoid); bp->fsigmoid[i] = fsigmoid;
| :




Allocate(bp);
printf("\nStart iteration = %Iu \n",bp->niterstart);
printf(™aStop iteration = %lu \n",bp->niterstop);
printf("nNumber of patterns = %d \n",bp->npattern);
printf("nNumber of layer = %d \n",bp->layer);
for(i=0;i<layer;i++)

{ printf("Number nodes[%d] = %d \a",inodes[i]);};

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

{printf("Function sigmoid layer{%d] = %d \n",ibp->fsigmoid(i]);

b
w = bp->w;
old_w = bp->old_w;
wbias = bp->wbias;
old_wbias = bp->old_whbias;
nodes =bp->nodes; o
for(I=1;I<layer;l++)
{h =I-1;
for(i=0;i<nodes[h];i++)
for(j=0;j<nodes{1];j++)

{ fscanf(f," %", &w(1{l{j]); s g
old_w(I][il[j]1 = w[II[il(j}s -
5

b o
for(l=1;l<layer;1++) d
for(i=0;i<nodes[1];i++) ’ Ay 4

{ fscanf(f,”%f",&wbias[1][il); &

old_whbias(I][i] = wbias[I][i] ; .

|5 il
fclose(f); il

getch(); : -

closegraph();
return; —
}

void Free(bpta *bp)

{

int i=0,1=0,layer;

int *nodes,h;

float ***w, **¥oldaw,***dokdoj;
float **omem;

layer = bp=>layer;

nodes =bp->nodes;

w = bp->w;
Ve Free weight */

for(l=1;I<1ayer;1++)
{h =I-1;
for(i=0;i<nodes[h];i++)
free(*(¥(w+D)+i));
b
for(I=1;l<layer;1++)
free(*(w+1));
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free(w);

/* Free old_weight */

old_w = bp->old_w;
for(l=1;1<layer;1++)

{ h=I-1;
fo:(1=0 1<nodes[h],1++)
free(*(*(old_w+1)+i));

}

for(l=1;I<layer;1++)
free(*(old_w+l));

free(old_w);
~

omem = bp->wbias;

for(1=0;1<layer;1++)
free(*(omem-+1));

free(bp->wbias);

Y lad " Free o

omem = bp->old_ wbias;

for(1=0;1<layer;1++)
free(*(omem-+l));

free(bp->old_wbias);

Il A

omem = bp->out; t ;
for(1=0;1<layer;}++) m

free(*(omem+1));
free(omem);

r ﬂ%&&@“ﬂﬂﬂﬁwmﬂ‘ﬁ

omem = bp->bout;

f“*:aima\mm UA1INYAY

free(omem),
/* Free net oy f

omem = bp->net;
for(1=0;l<layer;1++)
free(*(omem+1D));
free(omem);

r”* Free dokdoj *f
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‘dokdoj = bp->dokdoj;
for(1=0;I<layer;1++)
for(i=0;i<nodes(1];i++)
free( *(*(dokdoj+)+) );
for(1=0;1<layer;1++)
free( *(dokdoj+l) );
free(dokdoj);

i Free nnodes */

free(bp->nodes);
}

float get(char textc[],int x,int y)
{ float v;

int i=0;

int wid=0;

char c[50]=""key;

setfillstyle(SOLID_FILL,
bar(x-20,y,x+textwi

setcolor(15);
outtextxy(x,y,textc);
wid=x-+textwidth(textc)+

while((key=getch()!=\r)
{  if(key==\b") .
{ setcolor(RED); ou
*e+i-1) =
setcolor(lS), outtext

if(i<50)
{ *(°+l)-key’

°“m?f'ﬂﬂ’£l°flﬂﬂﬁ°ﬁlﬂ’1ﬂ‘i
_QRIANNT 1IN Y

atof(
if (key = \r")
( :
setfﬂlstyle(SOL[D__Fﬂ.‘L,O);
~ bar(x-20,y x+textwidth(textc)+100,y+8);
15
return(v);
}

1int getpat(char textc[],int x,int y)

{ int pat;
int i=0;
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int wid=0;
char c[50]=""key;

setfillstyle(SOLID_FILL,14);
bar(x-20,y,x-+textwidth(textc)+100,y+8);
setcolor(9);
outtextxy(x,y,textc);
wid=x-+textwidth(textc)+15;
while((key=getch())!=\r)
{  if(key=="b)

{ setcolor(14); outtextxy(wid,y,c);
*(c+i-1) =" i
setcolor(9); outtextxy(wxd, ;
i-=1;

}

else

{
if(i<50)

{ *(c+i)=key;
outtextxy(md,y,c)

setfillstyle(SOLID _
bar(x-20,y JX+textwidth(

int chkbioskey(void)

{ int key;
key = bioskey(1);
if(key!=0) bioskey(0);

F ﬂumwamwmm

void chkmemﬁle(

W@maﬂmmwnwmaﬂ

sound(300? delay(5) ;nosound();
printf("DATA ERROR \n\n");
b

}

void chkmemnn(bpta *bp)

{ if(bp==NULL)
{ sound(300);delay(S);nosound();
printf(" DATA ERROR \n\n");
printf(" Press key to dos \n");
getch();
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exit(2);
|5
}

void chkmem(float *bp)

{ {if(bp=NULL)
sound(300); delay(5);nosound();
printf("DATA ERROR \n \n");
printf(" Press key to dos \n");
getch();
exit(2);
|5

int chkeofnn(bpta *bp)
{
if (feof(bp->file))
{ fclose(bp->file),
bp->file = fopen(bp->

return(1);
}
return(0);
}
3. Wl SIGMOID.CPP p ;gifj{

#include "incmain.h"”
#include "recordnn.h”
#include "bkplearn.h”

void sigmoid(bpta *bp,flo:
float bsgm(long double %,in!

float sgm(long double x,inﬂ

void sigmoid(bpta *bp,ﬂoat *gata,ﬂoat *output)
{

R ﬂumwﬂmwmm

int layer;
int *nod

m:ﬁiﬁﬂﬁ'&ﬂﬁm bl ma ]

nodes = bp->nodes;
layer = bp->layer;
out = bp->out;

net = bp->net;

bout = bp->bout;

w = bp->w;

wbias = bp->wbias;

for(i=0;i<nodes[0];i++)
{ out{O][i}=datai];




b
for(I=1;I<layer;1++)
{ for(j=0;j<nodes[I];j++)
{ sum=0;
hl=l1-1;
for(i=0; i<nodes[hl];i++)
{ h2 =1-1;
sum += w{I][i](j] * out[h2][i];
-k
sum += wbias[1][j];

net{1][j] = sum; y
out[fjjl = = sgm(sum,bp->fsigmoid[ll);
boutfl]fj] = bsgm(sum,bp oid([1
k ‘
.,
hl = layer -1;
for(i=0;i<nodes[h1];i++)
{ b3 = layer -1;
output(i] = out(h3][i];};
return;
}

float bsgm(long double x,int

{
float y;

switch(fsigmoid)
case 0: y = 1(-x)/(1+exp1(-x))/(},

default: printf("™\n func u ‘
|4
return (y); V:
} v

Eﬂ

float sgm(long double x,int f

e HUH’J‘VIHVI‘WMT]‘E

svmch(fslgmmd)

a0 L o bl ASDIUMIINYIA Y

default: prmtf("\n function error \n");

%
return (y);
}




4. & ADAPTW.CPP
#include "incmain.h"
#include "recordnn.h”
#include "bkplearn.h”

void adaptw(bpta *bp,float *data);

void outputsigmoid(bpta *bp);

float dokdwbj(bpta *bp,int L int k,int m,int i);
float dokdwj(bpta *bp,int Lint k,int m,int i,int j);

void adaptw(bpta *bp,float *data)

{

int layer,ii=0,i=0,j=0,1=0;

int h1,h2;

int *nodes; J
float num1,num?2;

float **out,***w, ***old_w,**wbias,**old _wbias;
float *Ir,*mr,*br,dBdw=0,m_termn=0;

nodes= bp->nodes; |
layer = bp->layer; -
Ir = bp->1_rate; ' -

br = bp->b_rate; '
mr = bp->m_rate;
out = bp->out; ey
w = bp->w; {
wbias = bp->whbias; ald A

old_wbias = bp->old_wbias; pely
old_w = bp->old_w; .

outputsigmoid(bp); .
for (I=1;Klayer;l++) "+ =
{hl = 1-1; e i
for (i=0;i<nodes(h1];i++
for (j=0;j<nodes[1];j++)
{ dBdw=0;
h2 = layer -1;
for(ii=0; ii< nodes[(h2] ;ii++)

{ num1" = -(datalii]-outth2](ii]);
num2 = dokdwj(bp,layer-L,ii,Li,j);
dBdw += sum }*num?2;

b !

m_term = mr{1] * (w[I[[] - old_w(I[il{j] );

old_w{I(il(j] = wIIilGk

wiIl[il[jl += -dBdw*Ir{I]+m _term;

|5
B
for (I=1;I<layer;1++)
for (i=0;i<nodes(1];i++)
{ dBdw=0;
hl = layer-1;
for(ii=0;ii<nodes[h1];ii++)

{ mm1 = ~(data[ii]-out{h1](ii]);

num?2 = dokdwbj(bp,layer-1,ii,1,i);
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dEdw += num]1*num?2;
| H
m_term = mrfl] * (wbias[I]{i] - old_whbias[I][i] );
old_wbias(I]{i] = wbias(1][i];
wbias[1][i] += -dBEdw*br{l]+m_term;
|
return;
}

void outputsigmoid(bpta *bp)
{

int Lij;
int *nodes,h;
float ***dokdoj, ***w, **bout;

nodes = bp->nodes;
dokdoj = bp->dokdoj;
bout = bp->bout;

w = bp->W;

for (I=1;1<bp->layer;l++
{ for (i=0;i<nodes(1];i++)
{ h=1-1;
for (j=0;j<nodes[h];j++)
{ dokdoj[1[i](j] = bous
b

|4

return;

{
int i
float dodw;

“float ***dokdoj, **out,"bml:
int *nodes,h;

m,-bp»o@umwﬂmwmm

dokdoj= bp->dol
bout = bp->bout;

““”ﬂ‘mmmmummmaﬂ

{ h -'l-
lf(k—l)
dodw = bout{I][k] *out(h][i];
else
dodw = 0;
} else
{ if(>m)
{ if(l-1==m)
{ dodw = dokdo_][l][k][]] * dokdwj(bp,I-1,j,m,i,j);
jelse
{ dodw = 0
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h =1-1;
for(ii=0;ii<nodesfh];ii++)
{
dodw += dokdoj[I][k][ii] * dokdwj(bp,1-1,ii,m,1,j);
k
b
} else .
{ printf(" error \n");
sound(100);
delay(100);
nosound();
5 " ’,”/
§ Z=
E——
; i i) | —

float dokdwbj(bpta *bp,in
{

int iih;

int *nodes;

float ***dokdoj,**bout;
float dodw;

dokdoj= bp->dokdoj;
bout = bp->bout;
nodes = bp->nodes;

if(l==m)
{ if(k==i)
dodw = bout[I][k];
else
dodw = 0;

b )
"} else - g
{ if(>m)
{ if(-1==m)
[ dodw = dokdoj[1I[k]{i}.* dokdwbj(bp,I-1¢i,m,i);

(oot ﬂoﬁﬂ’él“flﬂﬂﬁﬂﬂ']ﬂ‘i

for(u=0,u<nodes[h] ii++)

},Wﬂ"ﬁmﬁﬂ“ﬁ“ﬁﬂmaﬂ

{pnntf( error \n");
sound(100);
delay(100);
nosound();

| B

b

return(dodw);




5. 'lW& GRAPHDAT.H uaz GRAPHDAT.CPP

5.1 IW& GRAPHDAT.H

typedef struct { float minx,maxx,miny,maxy;
float centerx,centery,diff;
float minoutput,maxoutput;
} graph;

extern void initgphc();
extern void screengraph(graph pg,char textp(]);
extern void screengtesn(graph pg.char textp[]);
extern void traingraph(float *target,float *outan,int npixel,int itr,graph pg);
extern void testgraph(float *outnn,int npixel,int if,graph P8);
extern void normalizedata(float *target,float *ouint,nt npixel,graph pg);
extern void normalizeTdata(float *outnn,int.apixel,graph pg);
extern void setgraph(graph *pgfloat minpc,float maxpe,
float minoutpusficat maxoutput);

r 1
5.2 "Il GRAPHDAT PP 4 L A 4
#include "incmainh” & —
#include "graphdat.h” £ Il N} .

void initgphc(); F rF.

void screengraph(graph pg,ch?’ textp[]);” 7y

void screengtest(graph pg,char textp(]); . ¥ I

void traingraph(float *target,float *oqmn nt nplxek,m }}r, graph pg);

void testgraph(float *outnn,int npixelint itr,graph pgli

void normalizdata(float *target,float *outon,int npmquayh Pg);

void normalizeTdata(float *outnn,int npmel,graph f)g),

void setgraph(graph *pg,float minpc,float maxpe,float mmomput,
,float maxoytput ) \ 4 X )

FEad 4
LA -

void initgphc()

{ int gd=DETECT,gm;
clrser();
detectgraph(&gd;sgm);
initgraph(&gd,&gm, );

}

void screengraph(graphi pg,char ‘textp()

{
setfillstyle(SOLID_FILL,0);
bar(pg.minx-5,pg.miny-5,pg. maxx+5,pg.maxy+5),
setfillstyle(SOLID_FILL,14);
bar(pg.minx-10,pg.miny-5,pg.minx-5,pg.maxy+5);
bar(pg.maxx+10,pg.maxy+5,pg.minx-10,pg.maxy+30);
bar(pg.minx-10,pg.miny-5,pg.maxx+10,pg.miny-40);
bar(pg.maxx+5,pg.miny-5,pg.maxx+10,pg.maxy+10);
setcolor(YELLOW);
setlinestyle(0,0,1);
line(pg.maxx+5,pg.centery,pg.maxx+15,pg.centery);
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line(pg.minx-15,pg.centery,pg.minx-5,pg.centery);
setcolor(0);
settextstyle(TRIPLEX _FONT,HORIZ_DIR,S);
outtextxy(pg.minx+120,pg.miny-20," TARGET-OUTPUT & LEARNING-OUTPUT");
outtextxy(75,pg.maxy+10,textp);
setcolor(9);
outtextxy(pg.minx+2,pg.miny-35, "Iteration");
outtextxy(pg.maxx-85,pg.miny-35,"s.s.error");
}

void screengtest(graph pg,char textp[])

{
setfillstyle(SOLID_FILL,0); "’/‘
bar(pg.minx-5,pg.miny-5,pg.maxx+5,pg.maxy+3);"
setfillstyle(SOLID_FILL,14);
bar(pg.minx-10,pg.miny-5,pganinx-5,getmaxy()-30);
bar(pg.maxx+10,pg.maxy+§pgaminx-10,pg~1naxy+30);
bar(pg.minx-10,pg.miny-5,ge 265,pg - miny-30);
bar(pg.minx-10,getmaxy()<5, getmaxx()-63,gsmaxy()-30);

bar(getmaxx()-70,pg.miny- Axx()-05,getmaxy()-30);

.-—""f

bar(pg.maxx+3,pg.miny ‘ +10,pgma_1t);1-10);
setcolor(YELLOW); '
setlinestyle(0,0,1);

line(pg.maxx+S,pg. centery,‘ 16,pg ceq&ery),
line(pg.minx-15,pg.cente -5 ,pg.centery),
setcolor(0); F-. . sids

settextstyle(TRIPLEX FONT,H( RIZ __DIR 5)af &
ouﬂexbcy(pgmmx+180,getmax -25 teitp), — 3
setcolor(9); o e :,n
settextstyle(0,HORIZ_DIR ,4); — —
outtextxy(pg.minx+20,getmaxy()-£30;"Testing" pod o

} LY £

Vi _1l.a

void traingraph(float "targ%t,ﬂoat *outnn,int npixelint itr,graph pg}*’
{ =
int i=0,tt=0,00=0; o P

for(i=0;i<npixeL;i+=+)
{tt = target[i];
00 = outnn[i];
setfillstyle(SOLID_FILL,i+3);
setlinestyle(®; 0y, 1):
setcolor(i+9);
line(itr+pg.minx,tt,itr+pg.minx, tt);

/* t = Target output %

setlinestyle(0, 0, 1);
setcolor(i+3);
line(itr+pg.minx,00,itr+pg.minx,0o);
/* oo = output of neural network */
}

}

145




146

void testgraph(float *outnn,int npixel,int itr,graph pg)
{ int i=0;
setlinestyle(0, O, 1);
for(i=0;i<npixel;i++)
{
setfillstyle(SOLID_FILL,i+3);
setcolor(i+3);
line(itr+pg.minx, *(outnn+i),itr+pg.minx, *(outnn-+i));
/* outnn = output of neural network */
b

}
void normalizedata(float *target,float *outnn,int nngkgaph Pg)
{ o~
int i;
-
for(i=0;i<npixel;i++)
{ »

-

*(target+i) = pg.diff*(-*(target-+i r (pgmaxonifput-pg.mmoumut)+pg.centery;
if(*(target+i)>pg.maxy) *(target+i)=pgmaxy; ;
if(*(target+i)<pg.miny) *(targeii)=pguminy; -«

*(outnn+i) = pg.diff*(-*(outan+i))/ (pg,maxbu@i-pg.minoutput)+pg.centery;
if(*(outnn+i)>pg.maxy) *( 1)=pg.maxy; i
if(*(outnn+i)<pg.miny) *(ou +i;)kpj.miny; " N
} £ FJ Aa
} j i i .-__f§4 "
-"I " .i ‘.:‘f
void normalizeTdata(float *outnnyint npixel graph p‘é}f
{ ¢ty i s
int i; s —
-5 !
) = T :
for(i=0;i<npixel;i++) | |- Y|

{ Lo 4.,

*(outnn+i) = pg.djﬂ"‘(-"“(djgmnﬂ))/ (pgmaxoutpnt—pg.minoutput}-j‘*ﬁg.centery;
if(*(outnn+i)>pg.maxy) *(outnn+i)=pg.maxy;
if(*(outnn+i)<pg.miny) *(outnn+i)=pg.miny; -
}
}

void setgraph(graph *pg,float minpc,float maxpc,float minoutput
,float maxoutput )
{

pg->maxx'= getmaxx();
pg->maxy (= getmaxy();

pPg->minx = pg->maxx*minpc;
pg->miny = pg->maxy*minpc;
pg->maxx = maxpc*pg->maxx;
pg->maxy = maxpc¥*pg->maxy;

pg->centerx = (pg->maxx+pg->minx)/2;
pg->centery = (pg->maxy+pg->miny)/2;
pg->diff = pg->maxy-pg->miny;
pg->minoutput = minoutput;
pg->maxoutput = maxoutput;

b




6. W& BKPLEARN.H uay BKPLEARN.CPP

6.1 IWd BKPLEARN.H

extern void sigmoid(bpta *bp,float *data,float *output);
extern float sgm(long double x,int fsigmoid);
extern float bsgm(long double x,int fsigmoid);

extern void training(bpta *bp);

extern void testing(bpta *bp);

extern void listdata(bpta *bp,float *input,float *output,int re);
extern void listTdata(bpta *bp,float *input,int ret);

extern void adaptw(bpta *bp,float *data);

extern void outputsigmoid(bpta *bp);

extern float dokdwbj(bpta *bp,int Lint k,int m,int 1);

extern float dokdwj(bpta *bp,iatéLint kK int mint i,iat j);
extern void getrate(char string{30),int layer,float *rate);

6.2 'l BKPLEARN.CPP :

#inclide "incmain.h" F 4 " |
#include "recordnn.h” & J —_
#include "graphdat.h” ﬂ) 4
#include "bkplearn.h” it

void training(bpta *bp); F F o
void testing(bpta *bp) ; ild ,-'..r':f.l
void listdata(bpta *bp,float *mpulfﬂoat *output,int xe‘) j’.«

void listTdata(bpta *bp,float *input,int ret); =

char squarederror(bpta *bp,float *target.float *outy onmode,

int 1t,1m npattem,char key);

void training(bpta *bp) Ly _,f
{ -
int i=0,numnode,npattern; _

unsigned long d = 0,itra,niterstop;

int outnode,re = 1;

nt k,na;

char sit[25],serror{25],fyname[25},;rynamef25];
char fnamemr{25] =""itXssrY";

double error = 0.0, mrerror,showerror;

float errorlevel = 4.120820¢e-11;

char key ='z;

float *out,*input, *target;

char s[25];

graph pg;

FILE *fyout;

FILE *fmr;

bp->file = fopen(bp->name,"r");

fmr = fopen(fnamemr,"a");

input = (float *)calloc(bp->nodes[0],sizeof(float));
outnode = (bp->layer)-1;

npattern = bp->npattern;
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itra = bp->niterstart;

niterstop = bp->niterstop;

target = (float *)calloc(bp->nodesf{outnode],sizeof(float));
out = (float *)calloc(bp->nodes[outnode],sizeof(float));

showerror = itra;

initgphc();

numnode=bp->nodes[outnode];

setgmph(&Pg:»LB,'lal);

screengraph(pg,” Momemtum-rate Learn-rate Bias-rate Reset  Quit ");
for(i=0; ; i++)

{gsﬁfta(bp.imut,target,re); \Q\\‘ V// /

sigmoid(bp, imput,out);
adaptw(bp,target); T
setfillstyle(SOLID_FILL, w

bar(pg.minx,pg.miny-12,pg

if (d % npattern == 0)
{
itra++;
I8
ultoa(itra,s,10);
if (itra== 0)
{
setcolor(9);
settextstyle(TRIPLEX _FO OREZ
outtextxy(pg.minx+4,pg.miny-20,"0");
} ey o
else e
{
setcolor(9);

settextstyle(TRIP o
outtexuy(pg.mmx+4,pg

key = chkbioskey();

- iwﬂmwmm

float temp
error += temp " temp,

awm\mm URINYIAY

% npattern ==

error /= (npattern * numnode);

if ((itra == showerror+1) && (d % npattern == 0))
{

IMTerTor = error;

gevt(error,5,serror);

fprintf(fmr,” %lu \t",itra);
fprintf(fmr, " %e\n" ,mrerror);
outtextxy(pg.maxx-83,pg.miny-20,serror);
showerror = showerror+100;

b
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if (itra == showerror)
{
setfillstyle(SOLID_FILL,14);
bar(pg.maxx-85,pg.miny-12,pg.maxx+10,pg.miny-22);
b

b
if (((error !=0) &&(error <= errorlevel) &&( d % npattern ==0))
Il (itra == niterstop))

{ setfillstyle(SOLID_FILL,4);.
bar(getmaxx()/2-180,getmaxy()/2+40,getmaxx()/2+170,getmaxy()/2);
setcolor(15);
settextstyle(TRIPLEX _FONT,HORIZ [ DIR,2);

outtextxy(getmaxx()/2-100,getmaxy()/2+20," Press any¥key to quit! ");
sound(300);delay(20);
sound(300);delay(20); <
sound(300);delay(20);n0s0und();
key ='q; =
getch(); = "ui

b Z
if ( d % npattern 9 L
error = 0.0; // I

normalizedata(target,out,n 0&,[1@) . 3 “

traingraph(target,out,n },pg), i o4

if(i== (int) (pg-maxx-pg.ming)) | < - e

{ setfillstyle(SOLID_FILL/0): ,
bar(pg.minx-5+1,pg. mmy-S-Pl,pg ma:tx+5 I p‘émaxy+5 -1);
setlinestyle(0,0,1); 2z
setcolor(YELLOW);

line(pg.maxx+5,pg.centery,pg mm+15,pg cenferya‘
line(pg.minx-5,pg. cen;ery,pg minx-15,pg.centery);
i=0;
} 3 - J i
switch(key) T |
{ 3
case 'l getrate("Learn_rate" bp->layer,bp->1_rate); break;
case D" getrate("Bias  rate” ,bp->layer,bp->b, rate); break;
case 'm": getrate("Momentum _rate",bp->layer,bp->m_rate); bréak;
case 'r'": fclose(bp->file);bp->file = fopen(bp->name,"r");itra = O;break;
|5 - ;

if(key=="'q"break;
b
bp->niterstart = itra;
closegraph();
fclose(fmr);
return;

(Ve
%
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void testing(bpta *bp)

{

int i,pattern;

int outnode;

char key="i',snum[10];
float *y;

float *input;

graph pg;

int numnode;

int mintexty = 0,textline = 0;
float low = 0.3,high = 0.7;

bp->file = fopen(bp->name,"r");

outnode = (bp->layer)-1;

input =(float *) calloc(bp->nodes{0O], smeof(ﬂoat)),

y =(float *) calloc(bp= modes[oumode}"smeof(ﬂoat)):

initgphe(); | ,
mnnnode-bp->nodes[ou1node] \
setgraph(&pg,.1,.5,-1,1); ,,u"'# . 1
screengtest(pg,” Reset '6\.1};"); 4
setcolor(9); =

settextstyle(TRIPLEX _ F()Nq‘ &IZ DIR2); |

pattern = getpat("How many oufpattems to te&tmg 7%, pg.minx+20,pg.miny-20);

setcolor(13); &4

settextstyle(TRIPLEX _ FONT u’omz DIR 2)iekds 44
2

Result Tesﬁng ‘ ", .1

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

{ ‘
itoa(i+1,snum, 10); ot s
listTdata(bp,input,0); 'I A -
sigmoid(bp,input,y); = -

if ((mintexty >= getmaxy()-45 ) I((i % 39 == 0) && (i >38))) -
{

getch(); W, AF
textline = 0;

setfillstyle(SOLID=FILI:0);
bar(getmaxx()/2+20,50,getmaxx()/2+240,getmaxy()-33);

} ;
mintexty =textline+50;

if (numnode == 3)

{

if ((y[0] <low) && (y[1] < low) && (y[2] > high))

{
outtextxy(getmaxx()/2+94,mintexty,snum );
outtextxy(getmaxx()/2+30,mintexty,"Pattern ~ is water” );
Jelse

if ((y[0] < low) && (y[1] > high) && (y[2] < low))

{
outtextxy(getmaxx()/2+94,mintexty,snum );
outtextxy(getmaxx()/2+30,mintexty,"Pattern  is BtOH" );
- Jelse

if ((y[0] < low) && (y[1] > high) && (y[2] > high))
{

L
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outtextxy(getmaxx()/2+94,mintexty,snum );
outtextxy(getmaxx()/2+30,mintexty,"Pattern  is acetone” );
jelse

if ((y[0] > high) && (y[1] < low) && (y[2] < low))

{

outtextxy(getmaxx()/2+94,mintexty,snum );
outtextxy(getmaxx()/2+30,mintexty,"Pattern =~ is ammonia” );
Jelse

if ((y[0] > high) && (y[1] < low) && (y[2] > high))

{

outtextxy(getmaxx()/2+94,mintexty,snum );
outtextxy(getmaxx()/2+30,mintexty,"Pattern . is acetaldehyde” );
Jelse r y

if ((y[0] > high) && (y[1] > high) && (y[2] < low))‘

{

outtextxy(getmaxx()/2+94,mintexty,snum );
outtextxy(getmaxx()/2+30,mintexty,"Patern | is solutioni” );
}Jelse

if ((y[O] > high) && (yi?sﬁi &5 (y[i! > high))
{ .
outtextxy(getmaxx()/2+94y Snum'); . é

outtexmy(getmaxx()lz+30,n)z Xy, Paaern ‘13 “solution2" );

lelse

{
outtextxy(getmaxx()/2+ 1044 um ); si.
outtextxy(getmaxx()/2+40,min }:’attqm is unknpwn )

; . r ; J,I.__ ;

‘;" et i :‘_,",;;‘ij

if (numnode == 5) T ?‘

{ =t 1.1'! Lyl

if ((y[0] < low) && (y[i]< low) && (y[2] < low) && £ .

O3] < low) S diighi -1

{ - et

outtextxy(getmaxx()/2+94, mintexty,snum );

outtextxy(getmaxx()/2+30;utintexty,"Pattern ~ is water" );

Jelse

if ((y[0] < low) &&(y[1] < low) && (y[2] < low) &&
(y[3] > high) &&(y[4] < low))

{

outtextxy(getmaxx()/2+94,mintexty,snum );

outtextxy(getmaxx()/2+30,mintexty;"Patterny | is BtOH");

Jelse

if ((y[0] <clow) && (y[1] < low) && (Y[2] < low) &&
(y(3] > high) && (y[4] > high))

{

outtextxy(getmaxx()/2+94,mintexty,snum );

outtextxy(getmaxx()/2+30,mintexty,"Pattern  is acetone” );

lelse

if ((y[0] < low) && (y[1] < low) && (y[2] > high) &&
(y[3] < low) && (y[4] < low))

outtextxy(getmaxx()/2+94,mintexty,snum );
outtextxy(getmaxx()/2+30,mintexty,"Pattern ~ is ammonia” );
}else
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void listdata(bpta *bp,float *input,float *target,int re)
{ int layer,i,numinput,numoutput;

int outnode;

float in;

FILE *f;

start : f = bp->file;

layer = bp->layer;

numinput = bp->nodes[0];

outnode = layer -1;

numoutput = bp->nodes[outnode];

for(i=0;i<numinput;i++)
{fscanf(f,"%f",&in),
*(input+i) = in;

f(re==1)
{
if(chkeofnn(bp)==1)
goto start;
}

b
for(i=0;i<numoutput;i++)
{ fscanf(f,"%f",&in);
*(target+i) = in;

if (re == 1)
{
if(chkeofnn(bp)==1)
goto start;

{ int iouminput;
float i m,
FILE *

el uaﬁwaw%ﬂawna

numinput = bp->nade
vt A ﬁﬂﬂim URIINYAY

if (ret == 1)
o
if(chkeofnn(bp)==1)
goto start;
}
k
return;
}




void getrate(char str{],int layer,float *rate)
{ int Li,pos;

char *strl = " of ",string(30];

float nra;

strepy(string, str);

 for(i=0;i<30;i++)

{ if(stringfi]=="x0")

: {pos =i;break; };
strepy(string+pos,strl);
itoa(layer, string+pos+5 10);
strepy(string+pos+6,” layer ="); :
ora = get(string,100 getmaxy()-S) A
for(l=1;l<layer;1++) T
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