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e o

. Mr. KRIENGSAK IMSRI 39013150
; Mr. SUNYA KUANKID 39013180
! Mr. SUKPRACHAI PIEWFAIl 39013181
| Mr. POLASAS LERSPRASERT(ADVISOR)

ABSTRACT
This thesis presents the control of a Robot Arm that designed for industrial use, which

— ————— W e

is 6 axis robot arm. This robot arm is driven by DC MOTOR using a microcomputer as the

" control system.

I

' The outstanding part of Robot Arm is position control using feedback signal to position

Control. DC MOTOR has driving more torque and resolution than stepping motor.
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Innitial program

Base motor

v
Check voltage from

input 1

v

Adjust input 1

No

Voltage is a middle value

Yes
Base motoris a

middle value

:

Shoulder motor

v

Check voltage from

input 2
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Check voltage

form input 2

Adjust input 2

Voltage is a

middle value

Yes

Shoulder motor is

amiddle value

Elbow motor

Check voltage

form input 3

Adjust input 3

Voltage is a
middle value

Yes

Main program
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Main program

v

Base motor

2

Check voltage input

If adjust input 1

No

Yes

Check voltage
feedback 1

Adjust voltage feedback 1
til equal voltage input

Yes

Shoulder motor

v

Check voltage

input 2

If adjust input 2

No

Yes ot

Check voltage
feedback 2

Elbow motor
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N
Elbow motor ©

Check voltage
input 3

No

If adj ustinpy

Yes

Check voltage
feedback 3

Adjust voltage feedback 3 No
ntil equal voltage input

Yes

Gripper motor
v

Check voltage

input 4

No

If adjustinpy
Yes

Check voltage
feedback 4

Adjust voltage feedback 4

ntil equal voltage input
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program

#include <stdio.h>
#include <conio.h>
#include <dos.h>
#include <stdlib.h>
#define port_a 0x300
#define port_b 0x301
#define port_c 0x302
#define conp 0x303

void TextWindow(int x1,int y1,int x2,int y2,int fcolor,int beolor);

void printxy(int x,int y,char line);
void windows(void);
void main()
{
char ch;
float a,e,f,g.hi,j.kLs.tu,v;
do {
clrscr();

TextWindow(1,1,80,26, BLUE,BLUE);
TextWindow(3,2,78,24,CYAN,CYAN);
textcolor(RED);
}
while(0);
windows();
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void printxy(int x,int y,char line)
{
gotoxy(x,y);
printf{("%c" line);
}
void windows(void)
{

A v o
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float x=0,y=0,¢,f,g,h,i,j,kLs,tu,v,a;
textcolor(LIGHTMAGENTA); gotoxy(30,4);
cprintf{"Intital Start program 50%");
textcolor(BLUE); gotoxy(14,6);
cprintf{"Base Motor");
textcolor(BLUE); gotoxy(33,6);
cprintf{"Shoulder”);
textcolor(BLUE); gotoxy(53,6);
cprintf{("Elbow");
textcolor(BLUE);  gotoxy(71,6);
cprintf "Gripper");
textcolor(BLUE); gotoxy(4,9);
cprintf("Input (%)");
textcolor(BLUE); gotoxy(4,14);
cprintf{"Output (%)");
textcolor(BLUE); gotoxy(4,19);
cprintf{("Error (%)");
for(y=8;y<=22;y+=5)
{
for(x=15;x<80;x+=18)
{
textcolor(YELLOW);gotoxy(x,y);

cprintf("");
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}
for(y=8;y<=22;y+=5)
{
for(x=24;x<80;x+=18)
{
textcolor(YELLOW); gotoxy(x,y);
cprintf("n");
}
}
for(y=10;y<=20;y+=5)
{
for(x=15;x<80;x-+=18)
{
textcolor(YELLOW);gotoxy(x,y);
cprintf{("n");
}
}
for(y=10;y<=20;y+=5)
{
for(x=24;x<80;x-+=18)
{
textcolor(YELLOW);gotoxy(x,y);
cprin(.")
}
}
for(i=0;i<3;i++)
{
for(x=15;x<80;x+=18)
{
for(y=(i*5)+9;y<(i*5)+10;y++)
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{
textcolor(YELLOW); gotoxy(x,y);
cprintf("™");
}
}
for(x=24;x<80;x+=18)
{
for(y=(i*5H+9;y<(i*sS}+9;y++);
{
textcolor(YELLOW );gotoxy(x,y);
cprintf("H");
}
}
}
for(i=0;i<=3;i++)
{
for(y=8;y<20;y+=5)
{

for(x=(i*18)+16;x<(i*18)+24;x-++)
{
textcolor(YELLOW);gotoxy(x,y);
cprintf("-");
}
}
for(y=10;y<24;y+=5)
{
for(x=(i*18)+16;x<(i*18)+24;x-++)
{
textcolor(YELLOW);gotoxy(x,y);
cprintf("-");
}
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gotoxy(17,19);textcolor(RED);
cprintf("00.00");
gotoxy(35,19); textcolor(RED);
cprintf("00.00");
gotoxy(53,19); textcolor(RED);
cprintf("00.00");
gotoxy(71,19);
cprintf("00.00");
gotoxy(17,14);textcolor(RED);
cprintf{("00.00");
gotoxy(35,9);textcolor(RED);
cprintf{("00.00");
gotoxy(35,14);textcolor(RED);
cprintf{"00.00");
gotoxy(53,9);textcolor(RED);
cprintf{"00.00");
gotoxy(53,14);textcolor(RED);
cprintf{"00.00");
gotoxy(71,9);textcolor(RED);
cprintf("00.00");
gotoxy(71,14);textcolor(RED);
cprintf("00.00");

outp (conp,0x83);

/* initial program */

/* base motor */

outp (port_a,0x00);

44
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outp (port_c,0x00);
outp (port_c,0x10);
outp (port_c,0x00);
a=inportb (0x301);

g=a

45

gotoxy(17,9);textcolor(RED);

cprintf("%.2f",g);

if (g=100)

else

{
outp (port_a,0x04);
}

gotom];

/* middle value */

outp (port_a,0x04);
outp (port_c,0x0f);
s=inportb (0x302);

if (s==11)

else

{
outp (port_a,0x44);
}

{
outp (port_a,0x04);

gotomll;

}

/* left %/

/* right */
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/* initial input from feedback base motor */
outp (port_a,0x44);
outp (port_c,0x80);
outp (port_c,0x90);
outp (port_c,0x80);
a = inportb (0x301);
h=a;
gotoxy(17,14);
cprintf("%.2f",h);

if (h>g)

{
outp (port_a,0x44);
}
else if (h<=g)
{
outp (port_a,0x44);
gotoxy(17,14);
cprintf ("b= %d\n"h);
gotomlll;
}
outp (port_c,0x80);
outp (port_c,0x90);
outp (port_c,0x80);
a = inportb (0x301);
b=a;
gotoxy(17,14);
cprintf{"%.2f",h);
if (h>=g)
{
outp (port_a,0x00);
}
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else

gotomll1ll;

/* initial program */
/* shoulder motor */

m2: outp (port_a,0x00);

outp (port_c,0x20);
outp (port_c,0x30);
outp (port_c,0x20);
a=inportb (0x301);
i=a;
gotoxy(35,9);
cprintf"%.2f",i);
if (i>80 && i<83)
{
outp (port_a,0x22);
}
else

goto m2;

/* middle value */

outp (port_a,0x22);
outp (port_c,0x0);
m22:  t=inportb (0x302);
if (t=14)
{
outp (port_a,0x02);

/% up %/

/* down ¥/
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else

/* initial input from feedback shoulder motor */

goto m22;

outp (port_a,0x02);

m222: outp (port_c,0xa0);

outp (port_c,0xb0);
outp (port_c,0xa0);
a = inportb (0x301);
j=a;

gotoxy(35,14);
cprintf{"%.2f"j);

if (5>i)

{

outp (port_a,0x02);
}

else if (j<=i)

m2222:;

{

outp (port_a,0x02);
goto m222;

}

outp (port_c,0xa0);
outp (port_c,0xb0);
outp (port_c,0xa0);
a = inportb (0x301);
=8
gotoxy(35,14);
cprintf{("%.2f" j);

48
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if (j>=i)

else
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outp (port_a,0x00);

goto m2222;

/* initial program */

/* elbow motor */

outp (port_a,0x00);
outp (port_c,0x60);
outp (port_c,0x70);
outp (port_c,0x60);
a=inportb (0x301);
k=a; |
gotoxy(53,9);
cprintf("%.2£" k);

if (k==100)

else

{
outp (port_a,0x11);

/* middle value */

outp (port_a,0x11); /*up*/
outp (port_c,0x01);
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m33:

m333:

u=inportb (0x302);
if (u==13)

{

outp (port_a,0x01);
}

else

{

outp (port_a,0x11);
goto m33;

}

50

/* down */

/* initial input from feedback elbow motor */

outp (port_a,0x01);
outp (port_c,0xe0);
outp (port_c,0xf0);
outp (port_c,0xe0);
a = inportb (0x301);
I=a;
gotoxy(53,14);
cprintf{"%.2f",1);

if >k)
{
outp (port_a,0x01);
}

else if (I<=k)
{
outp (port_a,0x01);
gotoxy(53,14);
printf ("= %d\n",1);
goto m333;
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m3333:

m4:

}

outp (port_c,0xe0);
outp (port_c,0xf0);
outp (port_c,0xe0);
a = inportb (0x301);
I=a;

gotoxy(53,14);
cprintf{("%.2f",1);

if (I>=k)

else

else

{

outp (port_a,0x00);
}

goto m3333;

/* initial program */
/* gripper motor */

outp (port_a,0x00);
outp (port_c,0x40);
outp (port_c,0x50);
outp (port_c,0x40);
a=inportb (0x301);
c=a,

gotoxy(71,9);
cprintf("%.2f",¢);

if (e>50 && e<53)

{
outp (port_a,0x08);
}

51
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goto m4;

/* middle value */

outp (port_a,0x88); /*up*/
outp (port_c,0x0f);
mdd:  v=inportb (0x302);
if (v=7)
{
outp (port_a,0x08);
}

else

goto m44;

/* initial input from feedback gripper motor */

outp (port_a,0x08);

m444; outp (port_c,0xc0);
outp (port_c,0xd0);
outp (port_c,0xc0);
a = inportb (0x301);
f=a;
gotoxy(71,14);
cprintf{("%.2f".f);
if (f>¢)
{
outp (port_a,0x08);
}
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m4444;

loop2:

53

else if (f<=¢)
{
outp (port_a,0x08);
goto m444;
}
outp (port_c,0xc0);
outp (port_c,0xd0);
outp (port_c,0xc0);
a = inportb (0x301);
f=a;
gotoxy(71,14);
cprintf{"%.2f",f);
if (f>=¢)
{
outp (port_a,0x00);
}
else

goto m4444;

/* main program base motor */
clrser();

outp (port_c,0x00);

outp (port_c,0x10);

outp (port_c,0x00);

a=inportb (0x301);

g=a;
clrscr();
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outp (port_c,0x00);
outp (port_c,0x10);
outp (port_c,0x00);
a=inportb (0x301);
£79;
if (h>g-3 && h<g+3)
{
gotoxy(17,9);textcolor(RED);
cprintf{"%.2f",);
gotoxy(17,19);
cprintf{"%.2f",((g-h)/g)*100);
goto loop3;
}
else
{
goto input11;
}

/* in new value from base motor */

inputll:  clrser();
outp (port_c,0x80);
outp (port_c,0x90);
outp (port_c,0x80);
a=inportb (0x301);
b=a;
clrscr();

outp (port_c,0x80);

outp (port_c,0x90);
outp (port_c,0x80);
a=inportb (0x301);
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h=a;

gotoxy(17,14);
cprintf{"%.2f",h);

if (h>g-3)

{

outp (port_a,0x04);
goto input12;

}

else if (h<g+3)

{

outp (port_2,0x44);
}

clrser();

outp (port_c,0x80);
outp (port_c,0x90);
outp (port_c,0x80);
a=inportb (0x301);
h=a;
gotoxy(17,14);
cprintf{"%.2f" h);

if (h>g-3 && h<g+3)

{
outp (port_a,00);
goto loop2;
}
else
{
goto inputll;
}

/* main program shoulder motor */

55
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loop4:

input21:
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clrser();
outp (port_c,0x20);
outp (port_c,0x30);
outp (port_c,0x20);
a=inportb (0x301);
i=a;
clrscr();
outp (port_c,0x20);
outp (port_c,0x30);
outp (port_c,0x20);
a=inportb (0x301);
i=a
if (>i-3 && j<i+3)
{
gotoxy(35,9);
cprintf("%.2f" i);
gotoxy(35,19);
cprintf{"%.2f" ((i-§)/i)*100);
goto loop5;
}

else

goto input21;

/* new value from shoulder motor */

clrser();
outp (port_c,0xa0);
outp (port_c,0xb0);
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outp (port_c,0xa0);

a=inportb (0x301);

=g

clrser();

outp (port_c,0xa0);

outp (port_c,0xb0);

outp (port_c,0xa0);

a=inportb (0x301);

i=a

gotoxy(35,14);

cprintf("%.2f"j);
if (j>i-3)

{

outp (port_a,0x22);

goto input22;
}
else if (j<i+3)

{
outp (port_a,0x02);
}

input22: clrscr();
outp (port_c,0xa0);
outp (port_c,0xb0);
outp (port_c,0xa0);
a=inportb (0x301);
R
gotoxy(35,14);
cprintf("%.2f",;
if (j>1-3 && j<i+3)
{
outp (port_a,0x00);

57

/*up*/

/* down */



. ma

e e e Y

o r— [ S A .

am we ww e v

58

goto loop4;

else

goto imput21;

/* main program elbow motor */

loop5: cirser();
outp (port_c,0x60);
outp (port_c,0x70);
outp (port_c,0x60);
a=inportb (0x301);
k=a;

loop6: cirser();
outp (port_c,0x60);
outp (port_c,0x70);
outp (port_c,0x60);
a=inportb (0x301);
k=ga;

if (I>k-3 && 1<k+3)

{
gotoxy(53,9);
cprintf{("%.2f" k);
gotoxy(53,19);
cprintf{("%.2f",((k-1)/k)*100);
goto loop7;
}

else
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goto input31;

/* new value from elbow motor */

input3l:  clrser();

outp (port_c,0xe0);

outp (port_c,0xf0);

outp (port_c,0xe0);

a=inportb (0x301);

I=a;

clrser();

outp (port_c,0xe0);

outp (port_c,0xf0);

outp (port_c,0xe0);
a=inportb (0x301);

I=a;

gotoxy(53,14);
cprintf("%.2f",1);

if (1>k-3)

{

outp (port_a,0x11); /*up®/
goto input32;

}

else if (1<k+3)
{
outp (port_a,0x01); /* down */
}
input32:  clrscr();

outp (port_c,0xe0);
outp (port_c,0xf0);
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outp (port_c,0xe0);

a=inportb (0x301);

I=a;

gotoxy(53,14);

cprintf{("%.2f",]);
if (I>k-3 && 1<k+3)

{

outp (port_a,0x00);

goto loop6;

}

else

goto input31;

/* main program gripper motor */

loopT: clrscr();
outp (port_c,0x40);
outp (port_c,0x50);
outp (port_c,0x40);
a=inportb (0x301);
e=a;

loop8: clrser();
outp (port_c,0x40);
outp (port_c,0x50);
outp (port_c,0x40);
a=inportb (0x301);
c=a;

if (-3 && f<e+3)

{
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gotoxy(71,9);
cprintf("%.2f" e);
gotoxy(71,19);
cprintf("%.2f",((e-f)/e)*100);
goto loopl;

}

{
goto input41;
}

/* new value from gripper motor */

input41:

clrser();

outp (port_c,0xc0);
outp (port_c,0xd0);
outp (port_c,0xc0);
a=inportb (0x301);
f=a;
clrser();
outp (port_c,0xc0);
outp (port_c,0xd0);
outp (port_c,0xc0);
a=inportb (0x301);
f=a;
gotoxy(71,14);
cprintf{("%.2f",9);

if (f>e-3)

{
outp (port_a,0x88);
goto input42;
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}
else if (f<e+3)
{
outp (port_a,0x08);
}
inputd2:  clrser();
outp (port_c,0xc0);
outp (port_c,0xd0);
outp (port_c,0xc0);
a=inportb (0x301);
f=a;
gotoxy(71,14);
cprintf{("%.2f",1);
if (f>e-3 && f<et+3)

{

outp (port_a,00);
goto loop8;

}

else

{

goto input41;

}

}
void TextWindow(int x1,int y1,int x2,int y2,int fcolor,int beolor)
{
int x,y;
textcolor(fcolor);
textbackground(beolor);
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for(y=y1+1;y<y2;y++)

{
for(x=x1+1;x<x2;x++)
{

gotoxy(x.y);
putch(0x20);

}
gotoxy(x 1,y);putch(0xb3);
gotoxy(x2,y);putch(0xb3);

}

gotoxy(x1+1,y1);
for(x=x1+1;x<x2;x-++)putch(0xc4);
gotoxy(x1+1,y2);
for(x=x1+1;x<x2;x-+)putch(0xc4);
gotoxy(x1,y1);putch(Oxda);
gotoxy(x2,y1);putch(Oxbf);
gotoxy(x1,y2);putch(0xc0);
gotoxy(x2,y2);putch(0xd9);

}
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