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Research Topic: A Design and Development of Automated Guided Vehicle System

for Industrial Applications

Head of Research Team: Dr. Udom Janjarassuk (Ph.D.)
Industrial Engineering Faculty of Engineering

King Mongkut’s Institute of Technology Ladkrabang

Abstract

In this research, we present design and construction of an automatic guided vehicle
system for material handling. The system consists of an automatic guided vehicle, storage station,
and 3 work stations. The automatic guided vehicle is controlled by a micro-controller and guided
by using black tape connected between stations. The vehicle is able to move to a specific station
automatically by sensing the guide tape on the floor and by reading the bar code of the station.
The vehicle is driven by 2 DC motors independently for the left and right wheels. Steering can be
achieved by adjusting the speed of the left and right motors. From the experiments, the results
showed that the white color tape is the most reflective and the black color tape is the least
reflective. The vehicle has a top speed of 6.20 m/min and a minimum moving radius of 30
centimeters. By carrying load between 1 to 5 kilograms, the vehicle is able to maintain speed at 6

m/min and is able to follow the user commands correctly.
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#include<16F877A.h>

#fuses hs,nowdt,noprotect,nolvp

#use delay(clock=8000000)

#use rs232(baud=9600,xmit=PIN C6,rcv=PIN C7)

#define sensor_ right pin A2
#define sensor_ center pin_Al
#define sensor_left pin A0
#define sensor_bar pin_A3
#define ledl PIN EO

#define led2 PIN El

#define led3 PIN E2

#define sw_1 PIN D7

#define sw_2 PIN D6

#define sw_3 PIN D5

#define sw_4 PIN D4

#define motor R_EN pin B4
#define motor L D pin B5
#define motor R_ D pin B6
#define motor L EN pin_ B7
#define motor L ¢ pin Cl
#define motor R _C pin C2
#define min_pwm 0

#define max_pwm 255

intlé seconds = 0;
int int_count=0;
int tts=0;

#INT TIMERO

void clock_isr()

{
if (int_count++>38)
{
++seconds;
int_count = 0;
}
}
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void forward(unsigned char speedR,unsigned char speedl);
void right (unsigned char speedR,unsigned char speedl);
void left (unsigned char speedR,unsigned char speedl);
void backward(unsigned char speedR,unsigned char speedl);

void stop(void);

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

* Forward

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

void forward(unsigned char speedR,unsigned char speedl)

{
set_pwml_ duty(min pwm) ;
output_bit (motor_ R EN,1);
output_bit (motor R C,1);
output_bit (motor R D,0);

set _pwm2_ duty(min_ pwm) ;
output_bit(motor L EN,1);
output_bit (motor L C,1);
output_bit (motor L D,0);

set_pwml_duty (speedR) ;
set_pwm2_duty (speedl) ;

}

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

* Stop

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

void stop(void)

{
set_pwml_ duty (min_ pwm) ;
output_bit (motor_ R _EN,0);
output_bit (motor R _C,0);

output_bit (motor R D,0);

set_pwm2_duty(min_ pwm) ;
output_bit (motor_L_EN,0);
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output_bit(motor L C,0);
output_bit (motor_IL D,0);
get_pwml_ duty(0);
set_pwm2_ duty(0);

}

/*********************************
* main program
**********************************/
void main(void) {

intl6 start=0;

int get_line=0;

int x=0;

int check=0;

int y=0 ;

enable_ interrupts (GLOBAL) ;
enable interrupts (INT TIMERO) ;

setup timer_ 0 (RTCC_INTERNAL|RTCC_DIV_256);
set_timer0(0);

set_tris A(0b11111111);
set_tris_B(0b00000000) ;
get_tris_C(0b00000000);
Set_tris_E(0b00000000) ;
Set_tris D(0bl11111111);

setup timer 2(T2 DIV BY 16,255,1);
setup_ccpl(ccp_pwm) ;
setup ccp2(ccp_pwm) ;

stop();
while (TRUE) {
while (x==0) {
if (input (sw_1)==0)
{

x=1;
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if (x==y)

output bit(ledl,l);
output_bit(led2,0);
output_bit(led3,0);

}
else if (input(sw_2)==0){
x=2;
if (x==y)
{
x=0;
}

output_bit(ledl,0);
output_bit (led2,1);
output_bit(led3,0);

}
else if (input (sw_3)==0){
x=3;
if (x==y)
{
x=0;
}

output_bit(ledl, 0);
output bit(led2,0);
output_bit(led3,1);

}
else if (input(sw_4)==0){
x=4;
if (x==y)
{
x=0;
}

output_bit(ledl,1l);
output_bit(led2,1);
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output_bit(led3,1);
}

else

{

x=0;

while (TRUE) {
if (start!=0)

{

if (seconds-start>1)
{
if (x==get_1line)
{
stop();

y= get_line;
get_line=0;
start=0;
x=0;

break;

get_line=0;

start=0;

if (input (sensor_bar)==1)
{
if (check==0)
{
start=seconds;
get_line++;

check=1l;

}

if (input (sensor_bar) I1=1)
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check=0;

if ( (input (sensor_center) ==1) && (input (sensor_left) ==0) && (input (

sensor_right)==0))

{
forward (255, 255) ;
delay ms(5);

}

else

if((input(sensor_left)==l)&&(input(sensor_right)==0))

{
forward(200,120);
delay ms(5);

}

else

if ((input (sensor left)==0) && (input (sensor_right)==1))

{
forward(120,200);
delay ms(5);

}

else

{
forward(75,75);
delay ms(5);

}
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