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mu ¢ Busnsonidu 4 diufe
1. TWd NN.CPP,MAIN.

¥y 4 4 oa d
Joyavounievivi S—
2. 'lHd LEARNING.CPE "‘*Q‘i\ AsUwaT00

LYo unTeYIeITen

i~ TP

4 4 ' o P
4. 'lld WEIGHTAD Utvidinaany ‘ rTinesusunions
1259am08ano3 B as \\ |

I'd
5. 1Wd PLOTH BN UNTNANTINLTAIHE
= b
MIToUg

1. ‘14 NN.CPP MAIN.H chézr

1.1 MAINH &S =

#include <dos.h34 3
Hinclude <bios.h> Il
- #include <ma1h.h>

tctut e AN N TNYIN

#mclude <sfting h>

AN S U NYNA Y

#mclﬂde <time.h>
#include <alloc.h>
#include <ctype.h>
#define cntlq "021'

1.2 NN.H

#include "main.h"
typedef struct { float **in,**out ;
int numin,numout;
int numlong;
} data;



/************ NN Structure *********************/
typedef struct { float far ***w ***pw ***initw, **a,
float far **wbias,**initwbias,**pwbias;
float far **y,**py, **sy **y sum, **pa;
float far ***dykbydyi;
int *nnode_layer,*sgmtype;
int layer;
float  Irate[8],Ibias_rate[9];

float lmomentum ’?lsgm _rate[8];

[rExikkrkk NN1 & NN2
extern void initnn(nn *n,ck
extern void newnn(nn *n,c
extern void chkmemnn(ng
extern void chkmem(float *
extern void savenn(nn *
extern void loadnn(nn *n,c
extern void freenn(nn *n)
extern void allocnn(nn *n); /
extern void control(nn *n)
externint  chkbioske (e
extern float get(char displayffmizcintyy;
extenint chkeofnn(nir™®p
extern void autosavenn( 0 0 char fiame(]);
extern void autoloadnn(nn 'n,char fname[]),

ﬂ‘NEH‘VIEWIﬁWEJ\’]ﬂ‘i
QW?@Nﬂ‘iﬂJ AN Y
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1.3) NN.CPP

#include "main.h"
#include "nn.h"
void screendat();
void initnn(nn *n,char display[]);
void getdatalearning(nn *n),

void newnn(nn *n,char display[]);

void allocnn(nn *n) ; /* know layer , nnodelayer*/

void chkmemmn(nn *n), '

void chkmem(float *n);

void chkmemfile(FILE *n),

void savenn(nn *n,char disp

void autosavenn(nn *n,char
void autoloadnn(nn *n,char

void loadnn(nn *n,char di

void freenn(nn *n);

it chkbioskey(void),

void screendat()

{ clrser();
printf{"\n L-oad netwo
printf{"\n N-ew network #); ;
printf{"\n S-ave network "); ff == =
printf{("\n D-ata for learning "); *~—
prntf{"\n Q-uit network "); -

\}'oid initnn(nn *n,char chr'_"_ :,
éhar oA m m
screendat(); ¢a | Y, ‘

i AUEINENINEINT
switch(c) { ¢

Y o/

case l' : loddni ‘ m
ot o AP | Loy B 3 11E) 161 B
case 's' : savenn(n,display) ; screendat(); break;
case 'd' : getdatalearning(n) ; screendat(); break;

b
c=getch();

3



void getdatalearning(nn *n)

{char file[30];

clrser(),

printf("Data file name= "); scanf{"%s",&file);

strcpy(n->name file);

H

void newnn(nn *n,char display[])

{

int 1,1j,*nnodelayer, layer,sgmtype;

int dummy;

char key="m’;

FILE *T,

float delta,***w, ***initw *
,**hzitwbias,**a,**p -

long buf;

char file[30];

freenn(n);

clrser();

gotoxy(30,30);

L
L3
B
.

LN Lo kg L

aE

JRFFE Kk Rk kkokok

FORMAT OF DATA FIL

L3
S
|| A
ok

layer
nnodelayer[0]
nnodelayer|[1] T

e

nnodelayer[]

y
T Y e

q == gaussian

oA RN 700 SRS

SGMTYPE OF LAYER 2

SGMTYPE OF LAYER LAYER-1

***************/

printf{("%s \n" ,display); '
printf("Enter Neural net config file = "); scanf("%s",&file),
f'=fopen(file,"r"), if{f==NULL) goto end;
fscanf(f,"%d",&layer), n->layer = layer ;



19

n->nnode layer = (int *)calloc(layer,sizeof{(int));
n->sgmtype = (int *)calloc(layer,sizeof(int)),
nnodelayer = n->nnode_layer;
for(i=0;i<layer;i++)
{fscanf{f,"%d" ,nnodelayer+i); };
for(i=0;i<layer;i++)
{fscanf(f,"%d",&sgmtype); n->sgmtype[i] = sgmtype;
5
allocnn(n); ‘
printf{"\nNUMBER OF LAYER = %d\n".
for(i=0;i<layer;i++) ‘
{printf"NUM NODELAY
for(i=0;i<layer;i++)
{printf("SGMTYPE LA
[ &
W =n->w,
pPW =n->pw,
initw =n->initw;
wbias =n->wbias;
initwbias =n->initwbias;
pwbias =n->pwhbias;
while( (key !='y") && (key ="' ¥/
{ printf{"\nDo you want to set fange of random Weight.? (Y/N)") ;
key = getch(); ;
i{ﬂkey=‘y')
for(I=1;I<layer;l++)
{ dummy = 1-1;

Eﬂfmmﬁﬁﬁﬁﬁﬁ%w§WQﬂﬂﬁ

Amax = "), scanf("%f" &maxx);
(m

maﬁﬂﬁi&%MﬂmuwﬁaWana

for(j=0;j<nhodelayer[l];j++)
{
wl][i][j] = (int) random((int)fr) ;
wlll[iJ[] = pwllI[ill] = will[i][}/200-+minn;
}ﬂW[ll[I]D]:O) pw[l][i]G] =w(l}[i][j]=0.0001;
b
for(I=1;I<layer;l++)
{
printf{"\nEnter range of BIAS WEIGHT LAYER[%d] : ",1);

printf("\n min = ");scanf{"%f",&minn),




printf{"\n max = ");scanf{"%f",&maxx),
if{nnodelayer[1]>1)
{ fr = (maxx-minn)/((float)nnodelayer(l]-1);
for(i=0;i<nnodelayer([l];i++)
{
whias[I][i] = initwbias[l][i] = pwhbias[l][i] = fr*(float)i+minn ,
if{wbias(1][i]==0)
{ pwbias[l][i] =initwbias[l][i] = wbias[1][i] =0.0001; }

b
}else 'l/
{ fr= (maxx-minn)*200; //
for(i=0;i<nnodelayer[l];i++

{
whias[1][i] = (int) ran(

wbias[1][i] = initwbias

if{wbias[1][1]==0)
{ pwbias[1][i] = wbias{l][i
|

}s
$
a =n->a,
pa = n->pa,
for(1=1;1<layer;l++) =
for(i=0; 1<nnodelayer[1] i++) s"ﬂ"'ﬁ_ v
{
iffn->sgmtype[1] =2,
{a[l]fi] = pafl]fi] =1.0;
}else ll -
{

ﬁﬁﬁfﬁ’i“%ﬁﬁﬁﬂmmvnwmm
‘32?1373 ‘m%mﬂ‘smmnwmaﬂ

lﬂn->sgmtype[1]

%a[l][i] =pa[l][i] = 1/.1;
]

P END IF random loop ***/

felose(f);

end : return;

3




/* know layer , nnodelayer*/

void allocnn(nn *n)

{int i=0,1=0,layer,*nnodelayer,dummy;

float ***w, ***initw, ***pw, ***dykbydyi;

float **ybuf,

layer = n->layer ; '

nnodelayer = n->nnode_layer;

n->dykbydyi = (float far ***)farcalloc(layer sizeof(float));

chkmem((float *) n->dykbydyi);,
&ﬁﬂoat»

dykbydyi = n->dykbydyi;

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

{ *(dykbydyi+l) = (float **
chkmem((float *) *(dykb

3

for(l=1;I<layer;1++)
{ for(i=0;i<nnodelayer[1 i
{dummy = 1-1; I
*(*(dykbydyi+1)+i) = loc{nnedelayer y],sizeof{float));
chkmem(*(*(dykbydyi++i));/ = L&
$
b
/*********** Ca.lloc W %%
n->w = (float far ***)farcallo€(layersizeof(float)); em((float *)n->w);
W = n->w,
for(1=1;I<layer;l++)

for(l=1;I<layer;1

i ﬁmesmwmm

for(i=0;i<nnodélayer[dumm

RTS8

/*i”k******** C&HOC PW ***********/

n->pw = (float far ***)farcalloc(layer,sizeof(float)); chkmem((ﬂoat In->pw);
pW = n->pw;

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

{ dummy =1-1;

*(pw+l) = (float **)calloc(nnodelayer[dummy],sizeof(float));
chkmem((float *)*(pw-+1));

3
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for(l=1;I<layer;l++)
{ dummy =l-1;
for(i=0;i<nnodelayer[dummy];i++)
{ *(*(pw+l)+i) = (float *)calloc(nnodelayer[l],sizeof{float));
chkmem(*(*(pw+1)+1)),
}

/3‘;********* cauoc imtw ***********/
initw = n->initw;

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

chkmem((float *)*(ini

3

n->mitw = (float far ***)farcalloc(la ’feof(ﬂoai))
{ dummy =I-1,
for(l=1;I<layer;1++)

chkmem((float *)n->mitw);
*(initw+]) = (float **)ca v Immy};sizeo (ﬂoat));
{ dummy =I-1;

chkmem((ﬂoat *)n-> ':4-.7;4_.,-.+~
ybuf = n->wbias;
for(1=0;I<layer;l++)
{*(ybuf+l) = (float *)callo‘;L odelayer[l], swof(ﬂoal))

°*“°“e““*<yb“fﬁumwﬂw§wa'nﬂi

[RFF Rk KRk ok k call lthbla.S ***********/

mmﬁmmﬁwﬂml 188

ybuf = n->ihitwbias;

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

{*(ybuf+l) = (float *)calloc(nnodelayer([l], s1zeof(ﬂoat))
chkmem(*(ybuf+l)),

5



/*********** CauOC PWbiaS ***********/

n->pwbias = (float far **)farcalloc(layer,sizeof{float));
chkmem((float *)n->pwbias);

ybuf = n->pwhbias;

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

{*(ybuf+l) = (float *)calloc(nnodelayer[l] sizeof{float));
chkmem(*(ybuf+1)),

} 2

/*********** CauOC Y ***********/

n->y = (float far **)farcalloc(

lw );chkmem((float *)n->y);
ybuf = n->y;, y

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

{¥(ybuf+l) = (float *)caﬂ@y @,cmqnem(*(ybuﬂ—l)),
5 /

/*********** CaHOC SY * ».
(ldv ‘.-M,, -chkme

n->sy = (float far **)farca \‘

n((float *) n->sy);

ybuf = n->sy;
for(1=0;I<layer;l++)
{*(ybuf+l) = (float *)callog(nné
chkmem((float *)*(ybufd));
/};********** Calloc Y _sur % [
n->y_sum = (float far **)farea ln@er
chkmem((float *) n->y sum);
ybuf =n->y sum;
for(1=0;I<layer;1++)
{*(ybuf+l) = (float *)ez
}.

/*********** CaHOC P **********/

n->py = (float far **)farcall er,s1Ze : |
it %& AR RYNg
ybuf = n->py;

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

{*@buf*fi% RN T A T

*********** ok sk ok Kok KKK
/ calloc A /

n->a = (float far **)farcalloc(layer, smeof(ﬂoat))

chkmem((float *) n->a),

ybuf = n->a;

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

{*(ybuf+l) = (float *)calloc(nnodelayer[1],sizeof{float)),chkmem(*(ybuf+1));
I8

kmem(*(ybuf+l));



/*********** calloc PA ***********/

n->pa = (float far **)farcalloc(layer,sizeof{float));
chkmem((float *) n->pa);

ybuf = n->pa;

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

{*(ybuftl) = (float *)calloc(nnodelayer[l] smeof(ﬂoax)),chkmem(*(ybuﬂl))

| .
for (I=layer-1;1>=0;1--)
n->lrate[l] =0.000 ;
for (I=layer-1;1>=0;1--)
n->imomentum_rate[l] = 0.0
for (I=layer-1;1>=0;1-)

n->lbias rate[l] =0.000"%
for (1=layer-1 ;1>=O;I—M)’/
n->lsgm rate[l] = v
return;

}

void chkmemnn(nn
{ if{ln==NULL)

void chkmem(float *n)

{ f{ln==NULL) -
{sound(300), delay
printf{"NULL POIN
3 ‘ll

3

void chkmemfi

e A N N TN YN

{sound(300); dlay(5) ;nosou

;W&“ﬁ%%%“ﬁfﬁﬂ nyay



void savenn(nn *n,char display[])
{ FILE *f,
char fhame[30];
int 1=0,i=0,j=0,layer=0,dummy;
float ***w **3 **wbias;
int *nnodelayer;
clrser();
gotoxy(30,30);
printf{"%s\n",display);
printf{"filename = "),
scanf ("%s",&fhame);
/* layer
nnode layer
sgmtype
w
wbias
a
¥/
a =n->a ;
W= n->w,
wbias = n->wbias;
layer =n->layer; :
mnodelayer =n->nnode_layer; 4555 -
f = fopen(fhame,"w");, chkm i 2
fprintf(f,"%d \n" n- -
for(i=0;i<layer;i++) V
{ fprintf{f,"%d \n", J .
for(i=0;i<layer;i++) |
fprintf{f,"%d \n" n- >sgrq.}ge[1])

fz’zﬂ;;l:ﬁ-wﬂmw*ﬁwmm

for(i=0;1<nno ayer[dummy] it

f°‘°3a<w ‘ &Pfﬁm YRIAINYIA Y

for(l—l 1<1ayer Jede)
for(i=0;1<nnodelayer[l];i++)
{ fprintf(f,"%f \n",wbias[1][i]);
|
for(l=1;l<layer;|++)
for(1=0;1<nnodelayer|[1];i++)
~ fprintf{f," %f \n",a[1][i]);
fclose(f),

return;

}




void loadnn(nn *n,char display[])
{ FILE *f
char fhame[30];
int iLj,*nnodelayer,layer,sgmtype=9,dummy;, :
float ***w **a ***initw, ***pw, **pa, **initwbias, **wbias,**pwbias;
clrser(); gotoxy(30,30);
printf{"%s\n",display);
printf{"input filename = "),
scanf ("%s",&fmame);

layer
nnode layer
sgmtype

*/

fscanf(f "%d" &layer) - = layer! \
nnodelayer = n->nnode = (it *)calloe(layerjsizeof(int)),
n->sgmtype = (i fdnt)); |
chkmem((float *)nnodela
for(i=0;i<layer;i++)
{fscanf(f,"%d",xm 3

for(i=0;i<layer,
{pnntf( NUI\/NJODELAYER[%d] = %d \n" innodelayer[l]) B

vt %\?ﬁmﬁw HRAVREAO

w = n—>w;

a =n->a;

19% = n->pw;

initw = n->initw,

pa =n->pa;

wbias = n->wbias;

initwbias = n->initwbias;
pwbias = n->pwhbias;
nnodelayer =n->nnode_layer;



for(l=1;1<layer;l++)
{dummy =1-1,;
for(i=0;i<nnodelayer[dummy];i++)
for(j=0;j<nnodelayer[l];j++)
{ ScanfiE"%f" &WJEIG]:
}PW[I] [i15] = initw[1][i][5] = W] [1] 3]
b
for(l=1;1<layer;!++)
for(i=0;i<nnodelayer[1];1++)
{ fscanf{f,"%f",&wbias[1][1
pwhias[l][i] = initwbi

| = | ——

for(I=1;I<layer;l++) / ——

2

for(i=0;i<nnodelayer
{ fscanf(f,"%f",&a[l][i
}?alll[i] =a[l][i] ;

L

s A
3,
.

fclose(f);

return; il

} #EL

void freenn(nn *n) A

int i=0,1=0,layer; 7
o

int *nnodelayer,du 1 y'
ﬂoat ***w,***' 5
float **ybuf;

layer = n->layer ; Q
nnodelayer = n->nnode layer
S AR NN
for(1=1; 1<layem++)
{du
SRR I8 Y
ff)r(1=1 ;<layer;1++)
free(*(w+1));
free(w),
/*********** FREE PW ***********/
PW = n->pwW,;
for(1=1;1<layer;l++)
{ dummy =I-1;
for(i=0;i<nnodelayer[dummy];i++)

free(*(*(pw ) +));



3
for(1=1;I<layer;l++)
free(*(pw+D);
free(pw);
/*********** FREE ini-tw ***********/
initw = n->initw,
for(l=1;I<layer;1++)
{ dummy =I-1,
for(i=0;i<nnodelayer[dummy];i++)
free(*(*(initw+1)+1));

for(I=1;I<layer;l++)
free(*(initw-+1));
free(initw);
/*********** FREE
ybuf = n->wbias;
for(1=0;I<layer;l++)
free(*(ybuf+));
free(n->wbias),
/*********** FR_EE Nt
ybuf = n->initwbias;
for(1=0;1<layer;l++)
free(*(ybuf+l));
free(n->initwbias);,
/*********** FREE N
ybuf = n->pwbias; 4
for(1=0;1<layer;l++)}. 7
free(*(ybuf+1)); m
free(n->pwbias);

/*********** FRE ﬂﬁ******* Qs
e HYHAN i SNEINT
free(*(ybuf+1));

ﬁzz?ﬂ ﬂFQE@S\iﬂiﬂJJJWI’mEI’IaEJ

ybuf = n->sy,
for(1=0;I<layer;l++)
free(*(ybuf+l));
free(ybuf),

/*********** FREE Y sum ***********/

D Q

ybuf =n->y sum;
for(1=0;1<layer;l++)
free(*(ybuf+1));
free(ybuf),



/*********** FREE PY ***********/
ybuf = n->py;
for(1=0;1<layer;l++)
free(*(ybuf+));
free(ybuf);
/*********** FREE A ***********/
ybuf = n->a;
for(1=0;I<layer;l++)
free(*(ybuf+l));
free(ybuf),
/*********** FREE PA kKoK k
ybuf = n->pa; 3
for(1=0;I<layer;!++)
- free(*(ybuf+l));
free(ybuf),
/*********** FREE dy
dykbydyi = n->dykbydy::
for(1=0;1<layer;1++)
for(i=0;1<nnodelay
free( *(*(dykbydyi+l
for(1=0;I<layer;1++)
free( *(dykbydyi+l) );
free(dykbydyi),

free(n->nnode_layer);
int chkbioskey(void)/
{ int key;

key = bioskey(1);
iflkey!=0) bi

e EEANENTNYINT
‘“‘°h“§iﬁ’gléﬁﬂm NMININY

/* check
if (feof{(n->file))
{ fclose(n->file);, n->file = fopen(n->name,"r");return(1);}
return(0);
3



void autosavenn(nn *n,char fname([])
{ FILE *f;
int 1=0,i=0,j=0,layer=0,dummy;
float ***w **a **wbias;
mt *nnodelayer;

/* layer
nnode_layer
sgmtype
w
whbias
a

i |

a =n->a ;

W= n->w,

wbias = n->wbias;

layer =n->layer;

nnodelayer =n->nno

f = fopen(fhame,"w"),

fprintf(f,"%d \n"

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

{ fprintf{f,"%d \n",nnode

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

fprintf(f,"%d \n",n->sgm
for(I=1;l<layer;l++)
{dummy =I-1; :
for(i=0; 1<nnodela ey e
for(j=0;j<nnodela y,q :
fprintf(f," %€ \n",wIl[][i]);
3

e E NN NN El'l na

{ fprintf{f,"%f W",wbias[1][i]), ¢

wARAANNTUNNIINGA Y

for(i=0;i1&nnodelayer[1];1++)
fprintf(£f," %f \n",a[1][i]);
fclose(®),

return,

}
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void autoloadnn(nn *n,char fhame[])
{ PILE.- %

int iLj,*nnodelayer,layer,sgmtype=9,dummy;

float ***w, **a ***initw, ***pw, **pa_**initwbias, **wbias ,**pwbias;
freenn(n),

/* layer
nnode_layer
sgmtype
w
whbias
a

*

f=fopen(fname,"r"); ck

fscanf{f,"%d" &layer);
nnodelayer = n->nnodg

- n->sgmtype = (int ¥)cz

chkmem((float *)nnodéla

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

{ fscanf(f,"%d" nnodélays

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

{fscanf{f,"%d" ,&sgmtype

3

for(i=0;i<layer;i++) : P
{printf{"NUM NG ';:7_"1.1:_‘7_5:.';,_‘ g\
for(i=0;i<layer;i++)sd
{printf("SGMTYPE
W= n->w,

11134 -;5 er[i])-’};
Lo->sgmtypeli]); };

o< nop AUSANYNTNYINT

..>w

wilé“'ﬁﬂmﬂﬂim URIAINYIAY

mitwbias
pwbias = n->pwblas
nnodelayer =n->nnode _layer;
for(I=1;I<layer;l++)
{dummy =I-1,
for(i=0; 1<nnode1ayer[dummy] i++)
for(j=0;j<nnodelayer[l];j++)
{ fscanf(f," %", &w[1][i][j]);
}PW[I] [110] = mitw[1][i][j] = wll][i][j];
3



for(1=1;I<layer;1++)
for(i=0;i<nnodelayer[1];i++)

{ fscanf{f,"%f",&wbias[1][i]);
pwbias[l][i] = initwbias[1][i] = wbias[I][i] ;
-

for(l=1;I<layer;1++)
for(i=0;i<nnodelayer[1];i++)
{ fscanf{f,"%f" &all][i]);
}Pa[1]{i] =a[l]fi] ;

fclose(f),

return,;

}

2. LEARNING.CPE

2.1 LEARNIN

#include "simnn.h"
extern void learning(g
extern void testing(nn *@),
extern void weightad;(#
extern void extractdata(an * it
extern float dykdai(nn *m,in _. it i
extern float dykdwbiasi( atfmt k

extern float dykdwij(nn *n,int ln i
extern void simdykby y' *ny,”
extern void caldykbyx
extern float dykdyl(

2.2 LEAR ‘j‘! .CPP
#include "main.h"

Finetude plot@uEJ’J‘i’lEWﬁWEJ’m‘i

zg;:::gsgmﬂnim UA1AINYA Y

void learning(nn *n);

void extractdata(nn *n float *input float *output),
void learning(nn *n)

{int i=0,numpoint,plotstate=1;
int dummy;

char key="1",

float *y,*input, *output;

char string[25];

long value = 123456789L,
plotconfig p;

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



input = (float *)calloc(n->nnode_layer[0],sizeof{float));
dummy = (n->layer)-1;

output = (float *)calloc(n->nnode_layer[dummy],sizeof{float)),
y = (float *)calloc(n->nnode_layer[dummy],sizeof(float));
initgphc();  /* must run initgphc before getmaxx(),getmaxy() */
numpoint=n->nnode_layer[dummy];

setplotconfig(&p,.1,.9,-1,1);

plotreglon(p "L-rate M-momemtum Bias A-sgmrate On/oFf R-eset Q-uit");
for(i=0; ; i++)

{extractdaia(n,mput,output@“/////

simnn(n,input,y); .
weightadj(n,output); 4
key = chkbioskey(); ”
if{(plotstate==1)
{
/*
simnn(n,input,y);
*
scaledata(output,y,nu
plotpoint(output,y,nump
3 |
if(i== (int) (p.maxx-p.mi ety
{ setﬁllstyle(SOLID FILL,0)..c 75 ) 577 7
bar(p.minx-5+1,p. nﬁly-S-!-l,p ma'{:::% 1,p.ma
1=0;
|8

switch(key)

o gm&@ﬂﬁﬁMQ>m@

case 'm': getrate("Momentum_rate" n->layer,n->lmomentum _rate); break;

case 'a': e(“Sigmoid ¥ -> ;. DI
e ) DA IDY b gt
case % value = farcoreleft();ltoa(value,string, 10); -
setfillstyle(SOLID LINE,BLACK);,
bar(0,10,0+textwidth(string)+15+8%15,10+8),
- outtextxy(0,10,string);
break;
case'0' : plotstate = 1;break;
case \021' : key='q"; break;
case'f : plotstate = O;break;
5
iftkey=='q") break;
¥
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closegraph();
return;
3
void extractdata(nn *n float *input_float *output)
{ int layer,i,numinput,numoutput;
int dummy;
float in;
FILE *£ \
start : f = n->file;
layer =n->layer;
numinput = n->nnode_layer
dummy = layer -1;
numoutput = n->nnode _
for(i=0;1<numinput;i++
{fscanf(f,"%f",&in);
*(input+i) = in;
if{ chkeofim(n)==1)
3
for(i=0;1<numoutput;i++
{ fscanf(f,"%f",&in),
*(output+i) = in;
if(chkeofnn(n)==1) go
3
return,

3

'Ef‘f!‘.',"':."_‘.""—" ;
3.1 SIMNN. %

extern float limit(ﬂoat}!:D oat x); |

extern float limi i oatx);

extern void sgnnﬁz o % EJ‘ '] ﬂ 3
extern float dsg(float a float x,int sgmtype);

St TSR AN 8
e g, | 1| 1INY1AY
extern void getrate(char string[30],1nt layer,float *rate);

extern float get(char display[],int x,int y);

3. SIMNN.H

"5-




3.2 SIMNN.CPP
#include "main.h"
#include "nn.h"
#include "simmn.h"
float get(char display[],int x,int y);
void getrate(char str[],int layer,float *rate),
void simnn(nn *n,float *data float *yy);
float dsgm(float a float x,int sgmtype)
float limit(float a,float x),
float limitb(float min_float max_ float x)
float sgm(float a,float x,int sgmty]
float A=0.2,
void simnn(nn *n_float *data
{int layer; |
float **y, **sy **y su
int i=0,j=0,1=0;
int *nnodelayer;
int dummy1,dumm
float sum=0;
nnodelayer = n->nnod
layer = n->layer;
y =n->y;
y_sum =n->y_sum;
y n.>sy,
W = n->w, _
wbias = n->wbias; yf
a =n->a;
for(i=0; 1<nnodelayer[ bi-++)
{ y0Olil=datalil; ¢ o

for(l—l 1<1ayerﬂ+u EJ‘ ’J ﬂ EJ 71 j W E‘H ﬂ ‘i

{ for(J"OJ<nno elayer[l],J++) ¢

RIAINTUURIINYAY

for(l— i<nnodelayer[dummy1];i++)
{ dummyz =l-1;
}Sum +=w[l][i][j] * y[dummy2][i];

sum += wbias[1][j];

y_sum([l][j] = sum;

ylll] = sgm(a[l][j],sum,n->sgmtypefl]);

;ﬂﬂ[i] = dsgm(a[l][j],sum,n->sgmtype[l]);
¥ ’



dummy] = layer -1,
for(i=0;i<nnodelayer[dummy1];i++)
{ dummy3 = layer -1;
yy[i] = y[dummy3][i];};
return;

}

float dsgm(float a,float x,int sgmtype)
{float y;

switch(sgmtype) |
{case 1: y = (float) exp((doubl _ a*a))*(-2.*x*a*a);break;
case 0: y = (float) pow(( (2 : cosh((double) (a*x))),2.);

case3: /* limit yE
pnt error*/
y= (float) e
y =limit (3000.
y = a*y/(1+y)/(1#9);

default: printf{"\n wrong sgm pe-

B E

return (y);

3

float limit(float a,float x
{iflx>a) retum(a)g= v
if{x<-a) return(-a Vi A

}retum(X); m | m
?‘z?:;;“;zﬁﬂ‘:ﬁ“’“ 3RS neyng

1f(x<mm) retu(min);

YRR T gmﬁwmé’ o)

ﬂoat sgm‘ﬂoat oat xx,int sgmtyp
{float y;

switch(sgmtype)

{case 1: y = (float) exp((double) limit(20.,-xx*xx*a*a));break;

case 0: y = (float) tanh((double)(xx*a));break;

case 2.y = xx*a;break;

case 3:y = 1/(1+limit(10000.,(float)exp((double) limit(20.,-a*xx)))) ;break;
default: printf{"\n wrong sgmtype \n");

b

return (y);

3

# T -
o M_‘_IJJJ r

77 78




void getrate(char str[],int layer,ﬂoat *raxe)
{ int Li,pos;
char *str1 = "layer[",string[30];
strepy(string,str);
for(i=0;i<30;1++)
{ if{string[i}=="x0")
{pos =i;break;};

b
strepy(string-+pos,strl);
for(l=1;1<layer;!++)

i
itoa(L,string+pos+6,10);
strepy(string+pos+7,"] =
rate[l] = get(string,0,10);
3
return,

}

float get(char display[],in

{ float v;

int 1=0;

int wid=0;,
char c[50]=""key; Jaibes,
setfillstyle(SOLID LINE, B ST SR
bar(x,y,x+textwidth(di 50F8*
setcolon(WHITE); + =
outtextxy(x,y,displa
while((key=getch())!="
{ iftkey=="b)

) |
( grenidy Wﬁwﬁ’ﬂmm

setcolor@WHITE), outtengy(md,y,c)

}Qmaﬂn‘imummmaﬂ

{

if(i<50)
{*(c+i)=key;
outtextxy(wid,y,c);

2




4. WEIGHTAD]J.CPP

#include "main.h"
#include "nn.h"
#include "learnnn.h"
void weightadj(nn *n,float *data),
float dykdai(nn *n,int Lint k,int m,int 1);
float dykdwbiasi(nn *n,int L int k,int m,int 1);
float dykdwij(nn *n,int 1int k,int m,int i,int j);
void simdykbydyi(nn *n); '
void caldykbydyi(nn *n,int L1
float dykdyi(nn *n,int Lint k.1
void weightadj(nn *n,flo
{
int layer,ii=0,1=0,j=0,1=0;
int *nnodelayer;
float **y, ¥*a **pa ***

int dummy1,dummy?2
nnodelayer= n->nnode
layer = n->layer;

Ir = n->lrate;

Ib = n->lbias_rate;

Im = n->lmomentum : rate

la  =n->lsgm_rate; LN
Y =n-2y, W =n-32%

whias = n->wbias; pWbias = n->pwbias; | )

pW =n->pw; a = n->B pa m

simdykbydyi(n);

[FRREx - Adjust Wei ﬁ R/ U ,

e u AW INENINYINT
for (1=0; 1<nnode1ayer [dummy1];i#+)

o CHRARTIA 1A 1 AN A 8

dummy?2 = layer -1;
for(ii=0; ii< nnodelayer[dummy?2] ;ii++)
{ aux1 = -(data[ii]-y[dummy?2][ii]);
aux2 = dykdwij(n,layer-1,1i,1,1,));
djdw += aux1*aux2;
3 |
momentum = Im[1] * (w{lJ{][] - pw(l[][] );
pwl][i][] = w1 [l
w[1}[1][] += -djdw*Ir[l}-momentum;



[eRxxk - Adjust Bias Weight *¥**%/
for (I=1;I<layer;1++)
for (i=0;i<nnodelayer[l];i++)
- {djdw=0;
dummy1 = layer-1;
for(ii=0;ii<nnodelayer[dummy1];ii++)
{ aux1 = «(data[ii]-y[dummy1][ii]);
aux2 = dykdwbiasi(n,layer-1,ii,1,1);
djdw += aux1*aux2;
3 ‘
momentum = Im[l] * (wbias[1}{i}+ ias[1][i] );
pwhbias[l][i] = wbiz ~ ' '

&

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

for (i=0;i<nnodelayer
{ djda=0;

dummy! = layer -

dea += aux1*aux2; 408 '
3 e
momentum +G:05-*afi i}t
pa[l][i] =a[
a[l]fi] +=-djda 1a[1]+mo

111,

|

b ﬂ‘lJEI’JVIEWIﬁWEJ\’]ﬂﬁ
?ﬁi&amﬁmmllﬁ’lﬂﬂﬂﬂﬂﬂ

dykbydy1 n->dykbydyi;

Sy =n->sy,

W =n->w;

gykbydyi[ll [k](i] = sy[1](k] * wll][i][k] 5



void simdykbydyi(nn *n)
{

JRskkk ko
1

dy
___k = n->dykbydyi[l][k][i]

I-1
dy
i
*********/
int Lij; ——
float ***dykbydyi,***w,**sy;™ |
int *nnode_layer,dumn/ y
nnode_layer = n->nno |
dykbydyi= n->dykbydyi,
Sy = n->sy,
W =N->W,
for (I=1;1<n->layer;l+
{ for (i=0;i<nnode_lay
{ dummy =1-1;
for (j=0;j<nnode_laye Ay
{ dykbydyi[l][i][] = sy ﬁ?"‘

}; ‘ - '." d
B (F—
return; Y

) Ij]
ok TS NS

/*****

q‘immnmmﬁwmé’ ¢)

dw
ij ;ito]

dopkkok

float dydw;

int ii;

float ***dykbydyi,**y,**sy;

int *nnode_layer,dummy;
nnode_layer = n->nnode_layer;
dykbydyi= n->dykbydyi;

sy = n->sy,
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y =n-2y;
if(l==m)
{ dummy =I-1;
if(k==})
dydw = sy[1][k]*y[dummy][i];
else
dydw =0,
} else
{ if1>m)
{ if{l-1==m) 2\
{ dydw = dykbydyi[l][k][j] * dykds
}else R
{ dydw = 0;
dummy =1-1; ~
for(ii=0;1i<nnode+

}
} else _‘ 4ad
{ printf{""dydw error \n")isolind(30¢
b

3
return(dydw);
3

float dykdwbiasi(nn 'yi;-

{ /******** EI 1

dy l ‘o L
" AUYINBNINEING
dwbi % . N g ‘. —y i
RRIANTUNMINYA Y
float dydw;
int ii,dummy;
float ***dykbydyi,**sy;
int *nnode layer;
dykbydyi= n->dykbydyi;

sy = n->sy; ‘
nnode_layer = n->nnode_layer;

U
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ifi==m)
{ iftk==
dydw = sy[l][k];
else
dydw = 0;
} else
{ if{(I>m)
{ if{l-1==m)
{ dydw = dykbydyi[l]{k]{i] *
else
{ dydw = 0,
dummy l-

dwbiasi(n,l-1,i,m,i);

dydw +" dykby ] dykidv biasi(yl=1,ii,m,1);

| v AN

} else

{ printf{""dydw bia

¢
3
return(dydw);
3

float dykdai(nn *n,int Lint |
{

/********
1
dy

m

nosound();

HWMWHUU?ﬂHWSWHWﬂﬁ
s AN I NN

ﬂoa1 **dgk: *a, **y sum;
int *nnode_layer;

dykbydyi= n->dykbydyi,

nnode_layer = n->nnode_layer;

a=n->a,

y_sum= n->y_ sum,



if{l==m)
{ iffk==1)
;lyda dsgm(1,a[m][i]*y_ SumD][k],n->sgm1yPe[1]) * y_sum[lj[k];
else
dyda =0,
} else
{ i{l>m)
{ if{l-1==m)
§ liyda = dykbydyi[l][k][i] * dykdai(n,l-1,i,m,i);
else
{ dyda = 0;
dummy = 1-1;
for(ii=0;ii<nnodelayer{aur
dyda += dykb i1

¥
} else
{ printf{"dydw sigm®
#
%
return(dyda),
}

50);nosound(),

float dykdyi(nn *n,int 1int k

{ /********
1
dy

m

dy

“mmﬁﬂuggnﬂﬂswﬂﬂﬂi

float dydy=0.00800000000

int ii,du

o i} AINIUNAINYIAY
int *nnode) layer;

dykbydyi= n->dykbydyi;

nnode_layer = n->nnode_layer;

103
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i1 == m+1)

{ dydy = dykbydyi[l][k][i];
} else

{ il >m+1)
{ dydy = 0;
dummy = 1-1;
for(ii=0;ii<nnode_layer[dummy];ii++)
dydy += dykbydyi[l][k][ii] * dykdyi(n,]-1,ii,m,i);

{ printf{"dykdyi sigmoid err ) | yWO);delay(SO);nosound();
3 ~ /e
7 T @ __{4 |
———

return(dydy);
3

5. PLOT.H uag

5.1 PLOTH

typedef struct { float
- float minofSigna
} plotconfig; AR .
extern void scaledata(float *£. oat mimumpoint,plotconfig p);
extern void plotpoint(float m-":- TUMpO
extern void plottestpoint(float *%ixnt numpeint,int itr,plotconfig p);
extern void p,chat ¢ n;
extern void initgphe(y© £
extern float limit(floav&fioatay; Y]
I

2

extern void  setplotconfig(pl
float minofsignal,float maxofsignal);
extern void PmChar(int«);, 'Y,

oo SEMELa NUNTNEINT

extern void SetPrnUniDirection(veid); o 'Y

= ﬁﬁ HIERAEHIMTTING IR

extern void PrmOneRow(int row,int line);
extern void DumpScr(void);,

extern char *PrintBuffer;,

extern int PrinterReady,graphdriver;
extern int Xmax,Ymax;

extern int bits[8];

oat percentmax,
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22 PLOTCPP

#include "main.h"

#include "plot.h"

void initgphc(); /* must run initgphc before getmaxx(),getmaxy() */
void plotregion(plotconfig p,char display[]);

void plotpoint(float *r,float *y,int numpoint.int itr ,plotconfig p);

void plottestpoint(float *y,int numpoint,int itr,plotconfig p);

void scaledata(float *r,float *y,int numpomt,plotconﬁg P);

void setplotconfig(plotconfig *p.flo tmin,float percentmax,
float minofsignal float maxof31 3‘ 7;

/* dump.c */

void PmChar(int c), 2
void RmetPrinter(void? '
void SetPrinter(void); |
void SetPrnUniDirecti
void ConvertOneRow(i
void PrnDataOneRow(v
void PmOneRow(int i
void DumpScr(void),
char *PrintBuffer;
int PrinterReady = 1,gr ~ i)
int Xmax, Ymax; ) "‘ 2
int bits[8] = {128,64,32,16/8,423%."
void initgphe() /* must runlm be
{ int gd&=DETECT, gx&
clrser();
detectgraph(&gd,&
initgraph(&gd, &gm,""
3

void plotregmﬁiouﬁi ANYNTNYING

{ setlinestyle(0,031);

fzzmm\ammmq INYAY

line(p.mdkx+5,p.cpy,p.minx- -3,p-Ccpy);
line(p.maxx+5,p.maxy+5,p.minx-3,p.maxy+5);
line(p.minx-5,p.miny-5,p.maxx+5,p.miny-5);
line(p.maxx+5,p.miny-5,p.maxx+5,p.maxy+5);
setlinestyle(0, 0, 1),

setcolor(YELLOW);

settextstyle(TRIPLEX _FONT,HORIZ DIR,2);
outtextxy(25,getmaxy()*0.95,display);
settextstyle(DEFAULT_FONT,HORIZ DIR,1);




void plotpomt(ﬂoat *1,float *y,int numpoint,int itr,plotconfig p)
{ int i=0,rr=0,yy=0; /* itr = iteration */
for(i=0;i<numpoint;i++)
=11l
yy =ylil;
setfillstyle(SOLID_FILL,i+3);
setcolor(i+4);
/* circle(itr+p.minx,rr,2);
*
line(itr+p.minx,rr, itr+p.mi
/* r =output =data outpu
setlinestyle(0, 0, 1); '
setcolor(i+10);
line(itr+p.minx,yy,i

>

}

void plottestpoint(float Gint,ii Ir,1 ig p)
{ int i=0; tr < iteratio;

setliestyle(0, 0, 1),
for(i=0;i<numpoint;i++)

{ e
setfillstyle(SOLID FILILi+ ! s
setcolor(i+3), 757
line(itr+p.minx, *(ys1), itr+p.ming, *(y+ :
}. _“ —
y T —= 9
void scaledata(float *r,ﬂwat *y.mt numpoint,plotconfig p)
{int 1;

for(r'O 1<num

TR SRR WGP T

’f(*(fﬂ)>P maxy) *(r+i)=p. faxy

H{(*(rH *(
HRAAX @ié‘ 'ﬁfmmﬂ ARy
li(*(y+ll>p maxy) *(y+1)=p. maxy;
}xf(*(y+1)<p .miny) *(y+i)=p.miny;
}
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void setplotconfig(plotconfig *p,float percentmin,float percentmax,

float minofsignal float maxofsignal )

{ p-~>maxx = getmaxx(), p->maxy = getmaxy();

p->minx = p->maxx*percentmin ; p->miny = p->maxy*percentmin;,
p->maxx = percentmax*p->maxx;, p->maxy = percentmax*p->maxy;
p->cpy = (p->maxy+p->miny)/2; p->dy = p->maxy-p->miny;
p->cpx = (p->maxx+p->minx)/2;

p->minofsignal = minofsignal

p->maxofsignal = maxofsigna
: VI
void PmChar(int c) /
{ .
union REGS regs;
if( PrinterReady ){
regs.x.dx=0;
regs.h.ah=0;
regs.h.al=c;
mt86(0x17,&regs,
if (( regs.h.ah & 0x01

PrinterReady--;

3
3

void ResetPrinter()

PrChar(27), hvf’*”;

PmChar('@"), -
} Eﬂ
void SetPrinter()

itnl ﬂUEJ\’J‘VlEJ'V]iWEJ’lﬂ‘E

nl = Xmax %

fmcﬁ‘&'ﬁ@eﬂm&%]ﬂ MINYIRY

PmChar(27);PmChar("*');PmChar((graphdriver==HERCMONO)76:4),
PrmChar(nl);PrmChar(n2),

3

void SetPmUniDirection()

{
PrnChar(27);PmChar('u');PmChar(1);

} :

N
S,

N



void ConvertOneRow(int row,int line)

{
int xcor,ycor,endline,startline;
startline= row*8;
endline=startline+line;
memset(PrintBuffer,0,Xmax);,
for(xcor=0;xcor<Xmax;xcor++)
for(ycor—starthne,ycor<endlme
PrintBuffer[xcor] |= (getpizel( ) ? bits[ycor-startline] :0);
} ‘
void PmDataOneRow()
{
int column;

for(column=0;colu

ConvertOneRow(row,line)
SetPrinter(),
PmDataOneRow(),
PrnChar("\n"); '
}
void DumpScr()
{ 1inti, MaxFullRow, ainLine, g
detectgraph(&graphdnv.er &gmode),

e QTEJ*’WIEJVWWEJ']ﬂ‘i

MaxFullRow =¥ max/ g;

mﬁmﬁ‘%ﬁim URIAINYA Y

PrinterReady+-+;
PrintBuffer=(char *) malloc(Xmax*sizeof{char));
ResetPrinter();
SetPmUniDirection();
for (1=0;i<MaxFullRow;i++)
PrmOneRow(3,8); o
PrmOneRow(MaxFullRow,RemainLine); e ©
PmChar(12),
ResetPrinter();
free(PrintBuffer),

2
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dI
MANUHINTN 3

Tsunsusrassmssasuuuilsuladianseveiizsea

{ o 1 o o - 0 a & A
Tdsunsupoduinsediomiseadinumsnianeiinus  gudsuliily

mu ¢ lRusneonilu 4 diufe. ’,
Wd LEARNRB.CPP 1ilu auN13(3-18) A28 BNN
2. 'lWd ADAPTNN.CPP (L% aatiuUU31 148 BNN

1. LEARNRB.CEF

#include "nn.h"
#include "learnnn.h"
#include "simrb.h"
#include "plot.h"
#include "simnn.h"

SCICCLINITIOUCI INI ITIGC A COUIL

} NMP; |
void submenu();
void learncontro rflmll nn *nnm?2); %/ |
; Nens
touri=oagd {1 ¢ 11 019 NEIINT

float xf1 1=0,xf2 1=0,nxfl 1,nxfZ 1,uf 1=0e.

tot 2 3 1 f SRR ) 11816

void subm‘:n

{

dt = 0.05;//.025

clrser();

printf{"'1- about NNC1 \n");
printf{"2- about NNC2 \n");
printf("L- learning \n");
printf{("Q-uit \n");

3




void main()

{char m='z";

nn *nnml,*nnm?2;
nnm] = (nn ¥) calloc(1,sizeof{(nn));
nnm?2 = (nn *) calloc(1,sizeof{nn));
submenu();
while (m!='q")
{

switch(m)
{case 'l': mitnn(nnml,"Neural controlle ; submenu();, break;
case '2': initnn(nnm?2,"Neural controller/2); bmenu(), break;
case ' : learncontrolrb(nniml nnm fierflil);

¥

m = getch();
3

3

void learncontrolrb(nn

int 11,1,j=10,1,ip=1,nu
float kp1=200.0,kp2= 200
int num=1,ir1,ir2; /
FILE *f*fiterl, *fter2
char ﬁle[30] filel [30] ﬁ1e2 [30}
char key="2"; :

B T S — W S— - W S—

110

ﬂoalmexror—Oulu b2 buf3, butd. tu =1,pel=0,e2,pe2=0;

plotconfig p;
float k1,k2.k3,k4; I |

float averror2,averrorl,sgerror2=0,sgerrorl=0, deul djdu2,dde1=0,dde2=0;

unsigned long ¢
Toa o ﬁ”m cha

float ddrl,ddr2, &1 dr2.rl,1mr2;

B?ﬁii’éﬁm ANNIUNAINYIRY

int value; 9

char string[25]=" Avail mem = ",string1[25]="Index = ",
inputm = (float *)calloc(nncl->nnode layer[0],sizeof(float));
output = (float *)calloc(4,sizeof(float)),

y = (float *)calloc(4,sizeof{float));

zx = initvar(6 ,sizeof(float));

zu = initvar(3 ,sizeof{float));,

dx = initvar(6 ,sizeof{float));

dxm = imtvar(6 ,sizeof(float));

X = initvar(6 ,sizeof{float));

px = initvar(6 ,sizeof(float));
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nx = initvar(6 ,sizeof(float));

xm = initvar(6 ,sizeof{float));

nxm = initvar(6 ,sizeof{float));

u = initvar(3 sizeof{float));

pu = initvar(3 ,sizeof{float)),

printf{"Enter Neural net response file = "); scanf("%s",&file);,
f = fopen(file,"w");

printf{"Enter iterate data file 1= "); scanf{"%s",&filel);
fiter1 = fopen(filel,"a"), -
printf{"Enter iterate data file 2=1"
fiter2 = fopen(file2,"a"); |
initrobotpara(&rcm), . e

start : initgphc(); /* m c l@mo,getmaxy() o'
numpoint = 4; MBS ‘ '
setplotconfig(&p,.1,.9 ; " ’
initrobotpara(&rcm),
plotregion(p,"L-rate
calparameter(x);,
bufl=rcm.m2;
rcmm2 +=0;
rcm.J2 +=0;

buf = rem.1c2;
rem.1c2 = (bufl *rem.le2+(
rc =&rcm; 57 1
mon = get("vary Lozﬂ— i .’!ﬂf" - v e
for(;;numloop++) =

{ numsample = 5*5%3( '

for(lrl"O ir1<=4;irl

for<uz~ouz<mmw%’wmn‘i

rr2 = pi/2+2%{pi/2)/4*ir2,

simafﬁmm YRIINYIAY

rrl *4
for(1—0,1<l 00,1++,1p++)
{ // min change of dm2=10 -> 0 is 15 loop:change nm.nl=6

/****************** ﬁlter 1**************************/
/****************** filter 2**************************/

uf 1=rl-xf1 1; /* xfl_lorxl ¥
nxfl 1=1*xf1 1+dt*xf2 1;
nxf2 1=(1-dt*10)*xf2 1+ 25*dt*uf_1;



uf 2=m2-xfl 2; /* xfl 2orx2 *
nxfl 2=1*xf1 2 +dt*xf2 2;
nxf2_ 2 =(1-dt*10)* xf2 2 + 25*dt*uf 2;

rl=xfl 1;
2=xfl_2;
drl=xf2 1,
dr2=xf2 2;
ddrl= -10*xf2_1+25*uf 1;;
ddr2= -10*xf2_2+25*uf 2;;
el =rl-*(x), |
e2 =r2-¥(x+2),
calparameter(x);

*u =kpl*el+(drl-x[1
*(ut+1)=kp2*e2+(dr2-x
bufl = ddr1+u[0]+ff1;
bufl += dd1+(ccl*x][
buf2 = ddr2+u[1]-+f2+

k1=kk1;
k2=kk2;
k3=kk3;
kd4=kk4,
*u =kk4 * bufl - kkz*buﬂ,
*u /= kk1*kk4-kk2*kk3: = _,.m
*(u+1)= ( -kk3*bufl-kk1*buf
calnextstaterk4(nxm.xi
[RARFRAIRIKARR yary 7
bufl=rcm.m2;
remm?2 += mo

:'4

rom. 1 +—10/$¥UEJf’JVIEJVI§WEJ'1ﬂ‘§

buf = rem.Ic2;
cm.lc2 = bufl *rcm lc2+rem

= AR Inen A

ca]nextstaterk4(nx,x,dx,u dt),
rem.m2 = bufl;
rem.I2 -=10./12.;/* 7/12to be 12/12in I2 */
rcm.]lc2 = buf;

if(1%2==0)

{ inputm[0] = x[0];

inputm([1] = x[1];

inputm(2] = x[2];

mputm[3] = x[3];

mnputm([4] = rl -x[0];

112



inputm([5] = drl-x[1];
inputm[6] = r2 -x[2];
inputm[7] = dr2-x[3];
inputm[8] = ddrl;
inputm[9] = ddr2;
simnn(nnc1,inputm,&unl);
unnl = (un1-0.5)*200.,;
simnn(nnc2,inputm,&un2);
unn2 = (un2-0.5)*400.,
ddel = dxm[1]-dx[1];
dde2 = dxm[3]-dx[3];
bufl = ( kk4*ddel -kk2*

bufl =buf3/200.+0.5;
bufl=1imitb(0.1,0.9,b
buf2 =buf4/400.+0.5;
buf2=limitb(0.1,0.9,buf2
if(numloop%?2 != 0)
{ |
weightadj(nncl,&bufl);

weightadj(nnc2,&buf2);
b

if(numloop%?2 == 0) ™

{ - -

sgerrorl += fabs((do dble
b e)(buf2-un2;

sqgerror2 += fabs((douk
countsample++; ¢ o
{averrorl =sqerr va )jw&lr]ﬂi
averror2 =sqer:“r2/((ﬂoat) numsainple); - P
Fhedls b A Wi i |
fpﬁneg(ﬁewa B 1 BN
fprintf{fiter2," %ld %f \n",numloop,averror2);
if ((numloop%100)==0)
{autosavenn(nncl,"s11.50"),
autosavenn(nncl,"ss11.50");

autosavenn(nnc2,"s22.50");
autosavenn(nnc2,"ss22.50"),

¥
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'y[0] = buf3/20.;

y[1] = buf4/40.;

* output[0] =unn1/20.;
output[1] =unn2/40.;
y[2] = ddel/10;

y[3] = dde2/10;

output[2] =rl;

output[3] = r2;

if{plotstate=1)
{scaledata(output,y,numpomi.
plotpoint(output,y,numpoi
3

}i//end #(1%2==0)

//fprintf(f,"%f %f %f %

switch(key)
{ case " getrate("L_rat€",uncl =laye >lrate);
getrate("L_rat€’ ->layernne2 -‘R break;
case 'b'". getrate("Bias’ ra cl e rate);
getrate("'Bia \ b1as _rate); break;
case 'm': getrate("Mommentu. \ 1->lmomentum_rate),
getrate("Mo . _* Q c2->lmomentum_rate);,

break;

case 'a': getrate("Sigmoi€ r ,nni 1->lsgm_rate);

getrate("Slgmmd. TSR pyer,nnc2->lsgm_rate),
break - £ee : Tt ;

case 'h'; value = farbesslefi:oatvaluc,sting 13,10
setfillstye(:

bar(0,10 200,10+ 8);
outtextxy(O 10 stnng)

— m‘;ﬁiumm BINYINT

tfillstyle(SOLID _ L{NE BLACK)

amm%‘ﬁ;mummmaﬂ

break;
case 'p' : mon = get("vary Load =",0,10),
case'o’ :plotstate = 1;break;
case 'd : printstate =1; break;
case \021' : key='q"; break;
case'f :plotstate = O;break;
b



if{ip == (int) (p.maxx-p.minx))
{ if(printstate==1)
{DumpScr(); printstate =0;

¥
setfillstyle(SOLID_FILL,0),

bar(p.minx-5+1,p.miny-5+1,p.maxx+5-1,p.maxy+5-1);

ip=1,
5
key = chkbioskey();
ifltkey=='q") goto end,
if(i==50) r2=0;
xfl 1=nxfl 1,
xﬂ 1= nxf’Z 1,
xfl 2 =nxfl 2
xf2_ 2= md’l az
tranfer(nx X 6)
tranfer(nxm ,xm ,
}i/*ip*/ _
/******** RESETS

end :closegraph(),

orC ﬂgumkwm NY1NT

ey =='y') gofd start;
fclose(ti

fdose(fﬁ‘im\anm YAINYIAY

fclose(
return

3
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2. ADAPTNN.CPP

#include "main.h"
#include "nn.h"
#include "learmnnn.h"
#include "simrb.h"
#include "plot.h"
#include "simnn.h"
void submenu();

void learncontrolrb(nn *nnm
void contrlweightadj(nn *n_fl
void tranferinitweight(nn
void initweight(nn *n)
void initrule(void);
void maprule(nn *nncl ]
int setofvariable(float e, atb), 4 '\

float all,al2,a21,a22;611 b2 1,022 ule1[5][5 2(5][5];
int LN=0,MN=1,Z=2_ M# = =
float ns1l,ncl,nml,nbl,nl
float r1=0,r2=0;
float *y,*inputm,*output;
float xf1_1=0,xf2 1=0,nx
float xf1 2=0,xf2 2=0,nxf}"
float eml,pem2—0,pem1—0 m -—--

void submenuy() - — -
{clrscr(); ‘> |

printf{"1- about NNC1\n");
printf{""2- about NNC2 ")
printf{"L- le

M-Quf’"ﬁﬂﬂfmamwmm
vmdm@wmmm YRIINYIAY

{char

nn *nnml *nnm2

nnm1 = (nn *) calloc(1,sizeof{nn));

nnm?2 = (nn *) calloc(1,sizeof{nn));

dt = 0.05;//.025

submenu();

while (m!='q")

{switch(m)

{case'l"': initnn(nnm1,"Neural controller 1"); submenu(); break;
case '2': initnn(nnm2,"Neural controller 2"); submenu(); break;
case'l' : learncontrolrb(nnm1,nnm?2);submenu();break;

3
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m = getch();
3
3

void learncontrolrb(nn *nncl,nn *nnc2)

{float *dx,*x,*dxm,*xm *u,*nx ,*nxm , *zx, *zu,
int ij,i,ip=1,numpoint,plotstate=1,printstate=0;
float kp1=200.0,kp2=200.0,kd=20.0;

int j,irl,ir2;
FILE *¢
char file[30];
char key='z";
float ul,u2,el1,bufl,buf2,
plotconfig p;

float djdul,djdu2;
float unnl,unn2;
float tsine,ddr1,ddr2,
robotconfig rem;
float mon=10.;
inputm = (float *)callo
output = (float *)calloc(4,
y = (float *)calloc(4,size
zx = initvar(6 ,sizeof{float)); Lot - =
zu = initvar(3 smeoﬁﬂoai)) T
dx = initvar(6 =,

oat));

: .w ;. CaiEe————

x = initvar(6 ,sizedf(¥loat)
nx = initvar(6 ,sizeo oat) ;

xm = initvar(6 ,sizeof{float)),

o 0101 S0 5

printf{"Enter Nétiral net response ﬁ}e =" scanf("%s" &ﬁle)

f=fo

e RPN N I NN Y
start : init@phc(); /* must run mitgphc before getmaxx(),getmaxy() *
numpoint = 4;

setplotconfig(&p,.1,.9,-5,5);

initrobotpara(&rcm);,

rc=&rcm;

initrule();

plotregion(p,"L-rate M-momentum Bias_rate Sgm_rate O/F raTio Q-uit");
calparameter(x);

bufl=rcm.m2;

rcmm2 +=0;

rem.]2 +=0;
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buf = rcm.1c2;
rem.lc2 = (bufl *rem.1c2+(rem.m2-bufl ))/rem.m2;
rc =&rcm,
nncl->lrate[nncl->layer-1]=0.01;
nnc2->lrate[nnc2->layer-1]=0.01;
mon = get("vary Load = ",0,10),
initweight(nnc1);
initweight(nnc2);
for(j=0;j<5;j++)
{for(ir1=0;ir1<=1;ir1++)
{for(ir2=0;ir2<=3;ir2++)
{ 2= -pi/2+2%pi/2/4*ir2;
1= -pi/2+2*pi/2/4*ixi

for(i=0;i<150;i++) | ——
{/****************** e ****************/

uf 1=rl-xf1 1; /*
nxfl_1=1*xfl 1+
nxf2 1=(1-dt*10)*
uf 2=rm2-xf1 2,
nxfl 2=1*xfl 2+dt
nxf2 2=(1-dt*10)*
rl=xfl 1,
2=xfl 2;
drl=xf2 1,
dr2=xf2 2, .
ddrl= -10*xf2 1+25%
ddr2= -10*xf2 2+
/*

tsine=100; ¢ w
rl = sin(2*pi*iftsine)! &

smerio” BT ANUNINYING
12 =cos(2*p ne),

tsine=100; ¢ = ‘“E]
e ;

buﬁlzw@ggg@,mgm NN1INYIA
ddr1= -buf*buf¥sin(2*pi*i/tsine);

tsine=100;

buf = 2*pi/tsine/dt;
dr2 = -buf*sin(2*pi*i/tsine);
ddr2= -buf*buf*cos(2*pi*i/tsine);

i

el =rl1-*(x);

€2 =12-"(x+2};

calparameter(x),

*u =kpl*el+(drl-x[1])*kd;



*(u+1)=kp2*e2-+(dr2-x[3])*kd;
ul = ddr1+ u[0] +ff1 +ddl
+ ccl*x[11*x[1]+ cc2*x[3]*x[3];
u2 = ddr2+ u[l] +f2 +dd2
+ cc3*x[1]*x[1]+ cc4*x[3]*x[3]; //dd2 mistake before
u[0] = (kk4*ul -kk2*u2)/(kk1*kk4-kk2*kk3),
u[1] = (-kk3*ul +kk1*u2)/(kk1*kk4-kk2*kk3),
calnextstaterk4(nxm,x,dxm,u,dt);
inputm{0] = x[0];
inputm[1] = x[1];
inputm[2] = x[2];
inputm([3] = x[3];
inputm[4] = r1 -x[0];
inputm[5] = drl-x[1];
~ inputm[6] = r2 -x[2];
inputm[7] = dr2-x[3];
inputm([8] = ddrl;
inputm[9] = ddr2;
eml = xm[0]-x[0];
deml = eml-peml;
em2 = xm[2]-x[2];
dem2 = em2-pem?2;
simnn(nncl,inputm, &u Jartrts. o
unnl = (unnl-0. 5)*100 AT
ul +=unnl; - ’
simmn(nnc2, inputri &
unn2 = (unn2-0.5)*10!
u2 +=unn2;

u[0] =( kk4*ul kkz*@/ 1*kk4-kk2*kk3), m '
SRS 1ns

bufl=rcm.m2;

iﬁiiii‘f-ﬂm AINIURIINEAE

buf = rem.1e2;

rem.1c2 = (bufl*rem.1c2+(rcm.m2-bufl))/rem.m2;
rc =&rcm,

calnextstaterk4(nx,x,dx,u,dt);

remm?2 = bufl;

rem.I2 = 10./12.3/* 7/12to be 12/12 in 12 */
rem.lc2 = buf';

djdul = -eml;

djdu2 = -em2;

if{i%10==0)//10 Good

maprule(nncl,nnc2);,

119



120

contrlweightadj(nncl,&djdul),
contrlweightadj(nnc2,&djdu2),

I Hprintf(f,"%f %f %f %f %f %f \n",x[0],x[2],r1,r2,e1,e2);
y[0] = em1*100;

y[1] = em2*100;

output[0] =dem1*100*0;

output[1] =dem2*100*0;
y[2] = x([0];
y[3]1=x[2];
output[2] =rl;
output[3] =12;
ip++;
switch(key)
{ case " getrate("L
getrate(" ; break;
case b': getrate("Bia __rate);
getrate("Dia _rate); break;
case 'm'": getrate("Mg 1->lmomentum_rate),
getrate(' c2->lmomentum_raie)
- break; L \
case 'a"; getrate("Sigmoid_fate"sincl-Slayer,ancl->lsgm_rate);
ig 1 rate!;nnc2s mc2->lsgm_rate);
break;
case 'p' : mon = get("'var
case'o' : plotstatg =dibre
case'd : printstase=1;break = =
case \021' : ke o 3 \‘

case f  : plotstate 5 O; br

‘f<z";<;$;1§pﬁ;wﬁ‘% EJ‘V]‘ﬁWEJ’m‘i

{DumpScr (J{/printstate =0

setrﬂwsammm A M £ ] El

bar(p.fhinx-5+1,p.miny-5+1,p.maxx+5-1,p.maxy+
ip=1;
I8
if(plotstate==1)
{scaledata(output,y,numpoint,p);
plotpoint(output,y,numpoint,ip,p);

3
key = chkbioskey();
if(i==75) rr1=1r2=0;
iftkey=='q") goto end;
xfl 1=nxfl 1;



}/*ip*/

tranferinitweight(nncl),

tranferinitweight(nnc2);
tranfer(zx,x,6);
tranfer(zx,xm,6);

5

}

$

end :closegraph();

clrser();

fclose(f)
printf("Learning ag2,

ifkey =='y) goto starf,

return; ]

3

{mt layer 1i=0,i%0,j=0,1=0;

A AASNAI N YA Y

float *Ir,¥lm, *1b,*la,djdw=0,djda=0,momentum=0;
nnodelayer= n->nnode_layer;
layer = n->layer;

Ir = n->lrate;

b = n->]bias_rate;

Im = n->lmomentum _rate;
la =n->lsgm_rate;

W = n->w,

wbias = n->wbias;
pwhbias = n->pwhbias;
pWw = n—>pW',

it mine fAS13 Wi SNYNT

121



122

a =n->a;
pa =n->pa,
simdykbydyi(n),
/***** Ad_]ust Welght *****/ //******* On.ly layer_l
[Hor (1=1;I<layer;1++)
for (I=layer-1;1<layer;l++)
for (i=0;i<nnodelayer[l-1];1++)
for (j=0;j<nnodelayer[l];j++)
{ djdw=0;
for(ii=0; ii< nnodelayer[laye
{

2

momentum = In

pwIl[i][] = Wil
} wll][i][j] += -djd*l

[***xx% Adjust Bias Weight g5/ /85 *ks% layer-1
/ffor (I=1;I<layer;l++) 2 A &
for (I=layer-1;I<layer;!+;
for (i=0;i<nnodelayer([l];i#+
{ djdw=0;
for(ii=0;1i<nnodelayer[layé
{ djdw = dey[u] * dyk S
b
mOme’ntum i ﬂ===!—..uu-ui;5§—62’.’.‘35222--
pwhbias[1][i] =4
whias[l][i] += -djdw*1b

}
[rrsx . Adjust Si id. S g g
i RN
for (I=layer-1;1<ldyer;l++) nl

AR AN A I8 Y

for(ii%0;ii<nnodelayer -1 n++)
{ djda = djdy[ii] * dykdai(n,layer-1,ii,1,1);
3
momentum = Im(1] * (aflj[i] - pa[l][i] );
pall][i] = a[l][i];
a[l][i] += -djda*la[l}+momentum;

35

return;
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void tranferinitweight(nn *n)

{int ij,*nnodelayer,dummyl,dummy2;

float ***w_ ***initw, ***pw;

nnodelayer = n->nnode_layer;
= N->W,

pw n->pw,

initw = p->initw;

dummyl =n->layer-1-1,

dummy?2 =n->layer-1;

for(i=0;i<nnodelayer[dummy1]:i++
{for(j=0;j<nnodelayer[du
{ wldummy2][i][j] = p ‘ ]gh/&umﬂM] (1G] ;

5
%

return;

void initweight(nn *n)
{int 1ij,*nnodelayer,
ﬂoat ***w ***initw k%%
float **pwbias, **wbias,**
wbias = n->wbias;
initwbias = n->initwbias;
pwbias = n->pwbias;
nnodelayer = n->nnode
W= n->w, e ——
pW = n->pw; Y3

initw = n->initw;
dummy1 =n->layer-1- 1

e EHANYN I NYINT

{for(] O,J<nn<ﬂelayer[dummy2]é++)

R T S A )

[PxxFFRosRkokkRkkkkget value ==0 if =0 at dm3==0 it cause osscilation

=

3

for(i=0;i<nnodelayer[dummy?2];i++)

{ pwbias[dummy?2][i] = initwbias[dummy2][i]
=wbias[dummy?2][i]= 1*initwbias[dummy2][i] ;
//fixed ==

%

return,

3

"




void initrule()

{

all=.1; bll=2.5;

al2=0.1; b12=2.5;

a2l=.1; b21=2.5;

a22=0.1; b22=2.5,
nsl=1.;ncl1=1.25;nm1=1.5;nb1=1.75;n11=2.;
ns2=.5;nc2=.75;nm2=1.;nb2=1.25;n12=1.5;

”**************************RIIL

rule1[LN]J[LN]=nl1 ; rule1[LN][3 ‘i 1= ..
rule] [LN][Z] =ni1 ; rule1 [LN}{MP]=aur éc)LN][Lp]_nsl

rule] [MN][LN]=nl1 ; rulg wu-'
rulel [MN][Z] =nm1 ; ral€1 [I Ple=n

[LP]=nsl;

rule1[Z][LN]=ns1 ; rulg
rulel[Z][Z] =ns] ; rule

rulel [MP][LN]=ns1 ; rulgl|!

rulel1 [MP][Z]= nm1 ; rufe] fMP][MP=nbl ; ruleI[MP][LP]= nll;
Mt'*-ﬂ @\
111.!1]' o ,

rulel[LP][LN]=ns1 ; rulel [I8 ]n —nm
rule1[LP][Z] =nl1 ; rulel [P | [MPE

”**************************

[LP][LP]=nll;

rule2[MN][LN]=nl2 ; Elez[ I
rule2[MN][Z] =nm2 ; rule2[MN][MP]-nc2 ; ruleZ[MN] [LP]= ns2;

- BUSARIBINY N

rule2[Z][Z] = ns?'; rule2[Z][MP]= ps2; ruleZ[Z] [LP] = ns2;

rule2[MPYTINI 40} NIEAMPAMNI 2 | '3 N a ¢

rule2[MP][Z]= nm2 ; rule2[MP][MP]=nb2 ; rule2[MP][LP]= nl2;

rule2[LP][LN]=ns2 ; rule2[LP][MN]=nm2 ;
rule2[LP][Z] =nl2 ; rule2[LP][MP]=nl2 ; rule2[LP][LP]= nl2;

return,

3
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void maprule(nn *nncl,nn *nnc2)
{int setem],setem2 setdem], setdem2;
setem1=setofvariable(em1*100,a11,b11),
setem2=setofvariable(em2*100,a12,b12),
setdem1=setofvariable(dem1*100,a21,b21);
setdem2=setofvariable(dem2*100,a22,b22);
nncl->lrate[nncl->layer-1]= rulel[setem1][setdem1];
nnc2->lrate[nnc2->layer-1]= rule2[setem2][setdem?2];
return; »

{ifle<=0)
{ f{(e>=-a)&&(e<=
if{(e>=-b)&&(e<-a
if(e<-b)
}else
{if((e>=-a)&&(e<=2

if{e>b)
35
return(NULL),

3.1 SIMRB.@ : _
typedef struct { float 11, 12, 11,12,1c1,1c2, ml, m2 ;

EEngnsnenns

/******** smwpp dokkkkkokkkkkx/

extern void float *d var,flo : int $
extern ﬂ&tﬁrﬁ i ﬂi ﬁg )T
extern void  initrobotpara(robotconfig *rc) 3

extern void calnextstaterk4(float *nx float *x float *dx float *u,float h);
extern void caldx(float *dx float *x float *u);

extern void calparameter(float *x);

/******** GlObal Va_r ************/

extern float pi,dt;

extern robotconfig *rc;

extern float ff1,£2,kk1,kk2 kk3 kk4;

extern float ccl,cc2,cc3,cc4,dd1,dd2;



3.2 SIMRB. CPP

#include "main.h"

#include "nn.h"

#include "simrb.h"

void tranfer(float *destinationvar float *targetvar ,int num);,

void initrobotpara(robotconfig *rbc);

void calnextstaterk4(float *nx.float *x float *dx float *u,float h);

void caldx(float *dx float *x float *u);

void calparameter(float *x);

float pi=22./7.,

robotconfig *rc; A

float ff1 12 kk1 kk2 = e £

float ccl1,cc2,cc3,cc4,d -

float j1;

void tranfer(ﬂoat *d

{int 1,

for(i=0;1<num;i++)
{*(targetvar+i) =
5

return;

3

void calnextstaterk4(float * float *u,float h)

{ float *kt1,*kt2,*kt3, *kt

kt1 =(float *)calloc(6.51z i £)

kt2 =(float *)calloc(€8izeof(float). T Y )
eof(ﬂoat))

kt3 =(float *)calloc(6, - m
kt4 =(float *)calloc(6,
bx =(float *)calloc(6,siz€of{float));
bdx =(float *
ﬁ;,fef(,gi‘,;gﬂ’% Ei‘ﬂ‘%ﬂ NINYINT

/* cal k1 */

iﬂ‘ﬁ({%;"ﬁé]ﬁ\"lﬂim UAIINYA Y

*(kt1+0)=h**(bdx+0);
*(kt1+1)=h**(bdx+1),
*(kt1+2)=h**(bdx+2);
*(kt1+3)=h**(bdx+3);
*(kt1+4)=h**(bdx+4),
*(kt1+5)=h**(bdx+5);

* cal k2 ¥/

*(bx+0) = *(x+0) + 0.5* *(kt1+0);
*(bx+1) = *(x+1) + 0.5* ¥(kt1+1),
*(bx+2) = *(x+2) + 0.5*% *(kt1+2);
*(bx+3) = *(x+3) + 0.5* *(kt1+3);

126



*(bx+4) = *(x+4) + 0.5% *(kt1+4);
*(bx+5) = *(x+5) +0.5* *(kt1+5);
caldx(bdx,bx,u);
*(kt2+0)=h**(bdx+0);
*(kt2+1)=h**(bdx+1);
*(kt2+2)=h**(bdx+2);

- *(kt2+3)=h**(bdx+3);
*(kt2+4)=h**(bdx+4);
*(kt2+5)=h**(bdx+5);

f* cal k3 */

*(bx+0) = *(x+0) + 0.5* *(ki2+0);
*(bx+1) = *(x+1) + 0.5% nﬂ:&‘_;‘
*(bx+2) = *(x+2) + 0.5%*(ki2+2);
*(bx+3) = *(x+3) +0. '
*(bx+4) =*(x+4) +0 ,
*(bx+5) = *(x+5) + 0.55(k
caldx(bdx,bx,u);
*(kt3+0)=h**(bdx-+0);
*(kt3+1)=h**(bdx+1),
*(kt3+2)=h**(bdx+2);
*(kt3+3)=h**(bdx+3);
*(kt3+4)=h**(bdx+4),
*(kt3+5)=h**(bdx+5);
/* cal k4 */

*(bx+0) = *(x+0) +X
*(bxt+1) =*(x+1) *E
*(bx+2) = *(x+2) +ei(k -
*(bx+3) = *(x+3) + *(§t3+3); | m
*(bx+d) = *(x+4) +*(ki3+4);
H(bx+S) = *(x+5) g *
caldx(bdx,bx,uﬁ ﬁ
*(kt4+0)=h**(bdk+0),
*(k«t4+

*(kt4+3)sh**(bdx+3);
*(kt4+4)=h**(bdx+4),
*(kt4+5)=h**(bdx+5);

*(nx+0)=*(x+0) + 1./6 *( *(kt1+0) +2.**(kt2+0) +2.**(kt3+0) +*(kt4+0));
*nx+1)=*(x+1) + 1./6.%( *(ktl+1) +2.%¥(kt2+1) +2.%*¥(kt3+1) +*(kt4+1));
*(nx+2)=*(x+2) + 1./6.*%( *(kt1+2) +2.**¥(kt2+2) +2.**(kt3+2) +*(kt4+2));
*(nx+3)=*(x+3) + 1./6.%( *(kt1+3) +2.%%(kt2+3) +2.¥*%(kt3+3) +*(kt4+3));
*(nx+4)=*(x+4) + 1./6 ¥ *(kt1+4) +2. %% (kt2+4) +2.¥*(kt3+4) +*(kt4+4));
xS H5) + 1765 *(ktl+5) +2. 9% (kt2+5) 42 *H(t3+5) +*(ktd4+5));

+4);
FINUNINYINS
N N IUNAIINYIAY
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free(ktl);free(kt2);free(kt3);free(kt4);
free(bx);free(bdx);

retumn;

3

void caldx(float *dx float *x.float *u)
{ float Ic1,lc2,11,m1,m2,11,12,g;
float al,a2,a3,a4,aal,aa2,aa3,aa4,;
float c1,c2;
float d1;

float f1,£2;
float k1,k2;
float buf;
double x1,x2;
float 01,02,03,04,05,
x1=(double)(*(x));
x2=(double)(*(x+2));
Iel =rc->lel
1c2 = rc->1c2

11 = re->11;

ml = rc->ml ;

m2 = rc->m2;

11 = rc->11;

12 = rc->12,

k1l = rc->kl ;

k2 = re->k2 ; . ]
g = ro->g - -
ol =m1*lc1*Icl +mZBI*11 +11 '

02 =m2*1c2*1lc2 + 12 ;

03 =m2*11*lc

o4 || 2ﬂ‘LJEl’J NUNTNYINT
B

fiﬁ*w%mnm URIAINYAY

a2 a3 =flo2-+(float)cos(x2)*03;

a4 = 02;
cl = -(float)sin(x2)*o3;
c2 =-cl;

d1 = -2*(float)sin(x2)*03*x[1]*x[3];

fl = (o4+05)*g*(float)cos(x1)+06* *(ﬂoat)cos(x1+x2)
f2 = o6*g*(float)cos(x1+x2);

buf = (al*ad-a2*a3),

aal = a4/buf;

aa2 = aa3 = -a3/buf;

aa4 = al/buf;



ccl =aa2*c2;
cc2 = aal*cl;
cc3 = aad*c2;
cc4 = aa3*cl,
ddl = aal*dl,
dd2 = aa3*dl,
ffl1 = aal*f]1 +aa2*f2;
ff2 = aa3*f]1 +aad*f2,
kk1 = aal*kl;

kk2 = aa2*k2;

kk3 = aa3*kl,;

kk4 = aa4*k2;
*(dx+0) = *(x+1),
*(dx+1) = -(ccl*x[1
kk2**(u+1), '
*(dx+2) = ¥(x+3),
*¥(dx+3) = -(cc3*x[1

kk4**(u+1);, | 4
retum; L
) pog

.".

o
float *initvar(int num,int sizgofvar) ﬂ
{float *var; JE ,r

* ofvary .
var=(float *)calloc(num,sizeofx r"ﬂ_t I
return(var); '

) —

void nntrobotpara(robB:o g
{ re->11 =

iiiiiiffo £ UHINYNTNYINT

rc->1c2 =0. 5

:z:zﬁqwmnim YANINYIAY

rc->ml %
rc->m2 = 5,
rc->k1 =40,
rc->k2 =20.;
re->g =981,
}
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void calparameter(float *x)

{ float Ic1,lc2,11,

ml,m2.]11,]12.g;

float al,a2,a3,a4,aal,aa2,aa3,aa4;
float c1,c2;

float d1;

float f1,£2;

float k1,k2;

float buf;

double x1,x2;

float 01,02,03,04,05,06;
x1=(double)(*(x));
x2=(double)(*(x+2));
lel =rc->lcl
Ic2 = re->le2
11 = rc->11;
ml = rc->ml ;
m2 = rc->m2
I1 = rc->11,
12 = re->12;
kl = rc->kl;
k2 = rc->k2;
g = r1c->g ; e
ol =m1*lcl*lcl + m2*11*11 +H :
02 =m2*1c2*Ic2 + I ELEN
03 =m2*11*Ic2; '
o4 =ml*lcl;
05 =m2*11;

06 =m2*1c2;

:;=:;+°z;zﬁfmiﬁ‘£rw'ﬁw 4N

a4 =02,

a- "‘W“fﬁ%
NIMNNIINYIAY

dl = -2*(float)sin(x2)*03*x[1]*x[3];

f1 = (04+05)*g*(float)cos(x1)+o6*g*(float)cos(x1+x2),

f2 = o6*g*(float)cos(x1+x2);,

buf = (al*a4-a2*a3);,

aal = ad/buf;

aa2 = aa3 = -a3/buf;

aad = al/buf;

ccl = aa2*c2;

cc2 = aal*cl;

cc3 = aad*c2;

ccd = aa3*cl;
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ddl = aal*dl;
dd2 = aa3*dl,
ff1 = aal*f]1 +aa2*f2;
f2 = aa3*f]1 +aad*f2;
kk1 = aal*kl;
kk2 = aa2*k2;
kk3 = aa3*kl1;
kk4 = aad4*k2;
return,;

}

AULINENINeINg
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