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EMBEDDED LINUX ROBOT PLATFORM

By

Miss Kannaree Sakaujindachote
Mr. Chatchai Suksumran

Mr. Chardchai Amornprasertchai
Advisor

Asst. Prof. Sumit Panaudomsup
Academic Year 2010

ABSTRACT

This project is the project that used the microcontroller to produce the automatic cleaning
robot. The robot composes of AVR 8-bit microcontroller, sensor (R-REFLEX), Brushless DC
Motor interfacing circuits and users will can manage the hardware easily such as taking input and
send output of microcontroller. The goal of this project is to control the robot to move to the
desired position and clean up. This project can development to use in various robot, including
doing document and application node for collect the knowledge which will be advantage to

developer and persons that they take an interest this project.
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#include <mega8535.h>
#include <delay.h>

#include <stdio.h>

#define LED PORTB.4
#define Motorl FW PORTC. 3
#define Motorl RW PORTC. 2

#define Motor2 FW PORTC. 1

#define Motor2 RW PORTC. 0
#define Sensor 1 PINA.7
#define Sensor 2 PINA. 6
#define Sensor 3 PINA.5
#define Sensor 4 PINA. 4
#define Sensor 5 PINA.3
#define Sensor 6 PINA.2

long Time ovfl,Time ovf2,Frequency = 1000,dutyl,duty2;
int motorl,motor2;
int Stepl = 1,Step2 = 0,Step3 = 0 ,Step4d = 0,Step5 = 0;

int sch,count=0;



// Timer O overflow interrupt service routine

interrupt [TIMO_OVF] void timer0 ovf isr (void)

{

TCNT0=0x99;

// Place your code here
Time ovfl++;
Time ovI2++;
if (Time ovfl < dutyl)
{

if (motorl == 1) { Motorl EW = 0;

else if (motoxrl == 2) { Motorl FW
elsef Jif (motorl—=="0) { Motorl FW
lelsel {f MotoTl HW-= |07 “Motorl RW” =.0;
if (Time ovfl > Frequency ) 'Time ovfl =

if (Time ovf2 < duty?2)

{

if (motor2 == 1) { MUACOr2=BW(=L-0;
}

else | 1f (motor2 \==2) { Motor2 FW
}

else if (motor2 == 0) { Motor2 FW

lelse { Motor2 FW = 0; Motor2 RW = 0;

if (Time ovf2 > Frequency ) Time ovf2 =

Motorl RW = 1;

1;
0;

}

Motorl RW

Motorl RW

Motor2 RW = 1;

Il

0;

1y

0;

Motor2 RW

Motor2 RW

Il

Il
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// Declare your global variables here
void motor FWl1l ( long Speed )
{

motorl = 1;

dutyl = Speed;
}
void motor RW1 ( long Speed )
{

motorl = 2;

dutyl = Speed;
}
void motor FW2 ( long Speed )
{

motor2 =1;

duty2 = Speed;
}
void motor RW2 ( long Speed )
{

motor2 =2;

duty?2 = Speed;
}
void motor Stopl ( void )

{

motorl =0;

23



void motor Stop2 ( void )

motor2 =0;

void main (void)
{
PORTA=0XFF;

DDRA=0x00;

PORTB=0x00;

DDRB=0XFF;

PORTC=0x00;

DDRC=0xFF;

PORTD=0xFF;

DDRD=0x00;

TCCRO=0x02;

TCNT0=0x99;

OCR0O=0x00;

TCCR1A=0x00

~s

TCCR1B=0x00;
TCNT1H=0x00;
TCNT1L=0x00;
ICR1H=0x00;

ICR1L=0x00;

24
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OCR1AH=0x00;
OCR1AL=0x00;
OCR1BH=0x00;

OCR1BL=0x00;

ASSR=0x00;
TCCR2=0x00;
TCNT2=0x00;

OCR2=0x00;

MCUCSR=0x00;

TIMSK=0x0

ACSR=0x80;
SFIOR=0
LED =
delay ms
LED = 0

#asm("sei")

s 2 - ¥ o LY v = = O 1 Y o £ &Y 1%
wnansiluenansianulidmsunisidnumenisinwivinuu ldeusnlviluldusslevdaunisen

Laidnsdiles vivau Snvainudlvidauwlasionuaziednsddisitvesenansnaseniinisuiluly



while (1)

{

while (Stepl == 1)

{

Stepl

count = 0;
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if ((Sensor_1)s&& (Sensor_2) && (Sensor_3) && (Sensor 4)&s&

(Sensor_5) && (Sensor_6))
{
motor FW1(900);
motor FW2(600);
}
else if((Sensor~1== )1l (Sensor 2==0) )
{
delay ms (20);
if ((!Sensor 1) ] (!Sensor 2))
{

Oy Step2 = 1; Step3 = 0; Stepd = 0;

motor Stopl () ;
motor Stop2();
delay ms(50);

motor RW1 (200) ;
motor RW2(100) ;
delay ms(1000) ;

}

Step5

0;
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else if ((!Sensor 5) || (!Sensor_ 6))
{

delay ms(20);
if ((!Sensor_5) || (!Sensor_ 6))

Stepl = 0; Step2 = 0; Step3 = 1; Stepd4d = 0; Step5 = 0;
motor Stopl();
motor Stop2();
delay ms (50) ;
motor RW1 (100);
motor RW2(900);

delay ms(1000);
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while((!Sensor_l)ll(!Sensor_Z));
while((!Sensor_S)ll(!Sensor_6));

delay ms(1000);

while(Step2 == 1)
{

if((Sensor_})&&(Sensor_Z)&&(Sensor_3)&&(Sensor_4)&&(Senso
r_5)&&(Sensor 6))

{
motor FWI1 (900);

motor FW2(300);

elseif(((!Sensor_l)!l(!Sensor~2))&&(5ensor_3)
&& (Sensor_4)&& (Sensor _5) && (Sensor 6))

{

delay ms(100) ;

if(((!Sensor_l)||(!Sensor_Z))&&(Sensor_B)&&(S
ensor 4)&& (Sensor_5)&& (Sensor 6))

{
motor Stopl () ;
motor Stop2();

delay ms(50) ;

while(((!Sensor_l)]l(!Sensor_Z))&&(Sensor_B)&
&(Sensor_4)&&(Sensor_S)&&(Sensor_6))

{
motor RW1(900) ;
motor RW2(100);

delay ms (2000) ;
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if(((!Sensor_l)ll(!Sensor_2))&&((!Sensor_3)ll(!Sensor_4)))

{

delay ms(100);

if(((!Sensor_l)|1(!Sensor_2))&&((!Sensor_3)]l(!Sensor_4))
{

motor Stopl();
motor Stop2();
delay ms (50);

motor RW1(100);
motor RW2(900);
delay ms(4000);

Stepl = 0; Step2,~/ 07 \ Step3/ & 0iStepd==_13% \Step5 = 0;

}

else if(((!Sensor_3)|l(!Sensor_4))&&((!Sensor_S)|!(!Sensor_6)))

{

delay ms (100);

if(((!Sensor_B)lI(!Sensor_4))&&((!SensorﬁS)iI(!Sensor_6))
)

motor Stopl();
motor Stop2();
delay ms(50);

motor RWI1(900);
motor RW2(100);

delay ms (4000);
Stepl = 0; Step2 = 0; Step3 = 0; Stepd4d = 1; Step5 = 0;

}
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else if((!Sensor_3)|| (!Sensor 4))
{

delay ms(100);

if ((!Sensor_3) || (!Sensor_4))
{
motor Stopl():
motor Stop2() ;
delay ms(50);
motor RW1(200);
motor RW2 (100) ;
delay ms (4000);
Stepl = 0; Step2 = 0; \ Step3 = 0; Stepd = 1; Step5 = 0;

t
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while (Step3 == 1)

if ((Sensor_1)&& (Sensor_2) && (Sensor_3) && (Sensor_4) && (Sensor_5) && (Senso
B.064 ]

motor FW1 (300);

motor FW2(900) ;

else if (((!Sensor_5) || (!Sensor_6))&s& (Sensor 3) && (Sensor_4) &&(Sensor 1
) && (Sensor_2))

delay ms (100);

if (((!'Sensor 5) || (!Sensor_6))&s&(Sensor_3) && (Sensor_4)&& (S
ensor_1) && (Sensor_ 2))

motor_ Stopl();

motor Stop2();

delay ms(50);
while(((!Sensor 5)][(!Sensor 6))&&(Sensor 3)&
&(Sensor_4)e&&(Sensor_1) && (Sensor_2))

{

motor RW1(100);

motor RW2 (900) ;

delay ms(2000);
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if (((!Sensor_1) || (!Sensor 2))&&((!Sensor 3) || (!Sensor 4)))

}

else

{

delay ms(100);

if(((!Sensor_1) || (!Sensor_2))&&((!Sensor _3) || (!Sensor_ 4))
)

motor Stopl();
motor Stop2() ;
delay ms(50);

motor RWI1 (100);
motor RW2(900) ;
delay ms (4000);

Stepl = 0; Step2 = 0; Step3 = 0; Stepd4d = 1; Step5 = 0;

if (((!Sensor_3) || (!Sensor 4))&s& ((!Sensor 5) || (!Sensor 6)))

{

delay ms (100);

if (((!Sensor_3)|| (!'Sensor_4))&&((!Sensor_5) || (!Sensor 6))
)

motor Stopl () ;
motor Stop2();
delay ms(50);

motor RW1 (900);
motor RW2(100);

delay ms (4000) ;
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Stepl = 0; Step2 = 0; Step3 = 0; Stepd4d = 1; Step5 = 0;

else if((!Sensor_3) || (!Sensor_4))

{

delay ms(100);

if((!Sensor 3) | |(!Sensor 4))
{
motor Stopl();
motor_ Stop2();
delay ms (50);
motor RWI1(900);
motor RW2(100);
delay ms(4000);

Stepl = 0; Step2 =y0; ™“Step3i= 0;’ Stepd = 1;"Step5 = 0;

while (Step4 == 1)

if ((Sensor_1) &&(Sensor_2)&& (Sensor_3) && (Sensor_4) && (Sensor_5) && (Senso
r_6))

motor FW1 (900) ;
motor FW2(900);

sch = 0;



34

else if(((!Sensor_l)l](!Sensor_2))&&(Sensor_3)&&(Sensor_4)&&(Se
nsor_5)&& (Sensor_6))

{

delay ms(100);

if(((!Sensor_1) || (!Sensor_2))é&&(Sensor_3) && (Sensor 4)&&(S
ensor_J5) && (Sensor_6) )

if(sch == 0) count++;
sch = 1;

motor Stopl();

motor Stop2();

delay ms(50);
motor RWI1 (200);

motor RW2(100);

delay ms (1500);

}

else if (((!Sensor 5) || (!Sensor_6))&& (Sensor_ 3) && (Sensor_4) && (Se
nsor_1l)&&(Sensor 2))

{

delay ms(100);

(!Sensor_5) || (!Sensor_6))&& (Sensor_3) && (Sensor

if(
) && (Sensor_1) && (Sensor_2))

4

{
if(sch == 0) count++;

sch = 1;

motor Stopl();

motor Stop2();
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delay ms(50);
motor RW1 (100);
motor RW2(900) ;

delay ms (1500);

else if ((Sensor_1) || (Sensor 2)&&(Sensor 3) || (Sensor_ 4))

else

{

delay ms(100);

if ((Sensor 1) || (Sensor 2)&&(Sensor_3) || (Sensor_4))
{
s Ghe =/ QAN [eOUniteg
Sl <\

motor Stopl();
motor Stop2():;
delay ms(50);

motor RW1(100);

motor RW2(900);
delay ms (4000) ;

}
if ((Sensor_3) || (Sensor_ 4)&&(Sensor_5) || (Sensor_ 6))

{

delay ms(100);

if((Sensor_B)||(Sensor_4)&&(Sensor_5)II(Sensor_6))
{
if(sch == 0) count++;

sch = 1;



motor Stopl();
motor Stop2();
delay ms(50);

motor RW1(900);
motor RW2(100);

delay ms (4000);

}

else if((Sensor 5) || (Sensor 6))

delay ms(100);
if ((Sensor 5) || (Sensor 6))
{
if (s¢h== 0)) countt+;
() e o
motor Stopl();
motor Stop2();
delay ms (50) ;
motor RW1(900);
motor RW2(100);

delay ms(4000);

Stepl 0; Step3 = 0; Stepd = 0;

Stepb5 0;

I
=
~
n
ot
D
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Features

* High-performance, Low-power AVR® 8-bit Microcontroller

* Advanced RISC Architecture
- 130 Powerful Instructions — Most Single Clock Cycle Execution
— 32 x 8 General Purpose Working Registers
— Fully Static Operation
— Up to 16 MIPS Throughput at 16 MHz _®
— On-chip 2-cycle Multiplier

* Nonvolatile Program and Data Memories
— 8K Bytes of In-System Self-Programmable Flash

Endurance: 10,000 Write/Erase Cycles 8-bit AVR®

— Optional Boot Code Section with Independent Lock Bits

In-System Programming by On-chip Boot Program i

True Read-While-Write Operation M icroco ntrOI Ie r
— 512 Bytes EEPROM C

Endurance: 100,000 Write/Erase Cycles WIth 8K Bytes
— 512 Bytes Internal SRAM
— Programming Lock for Software Security I n 'SySte m

* Peripheral Features
— Two 8-bit Timer/Counters with Separate Prescalers and Compare Modes Prog ram mable
— One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture
Mode Flash

— Real Time Counter with Separate Oscillator

— Four PWM Channels

— 8-channel, 10-bit ADC
8 Single-ended Channels ATﬁ"iega8535
7 Differential Channels for TQFP Package Only
2 Differential Channels with Programmable Gain at 1x, 10x, or 200x for TQFP ATmega8535 L
Package Only

— Byte-oriented Two-wire Serial Interface

— Programmable Serial USART

— Master/Slave SPI Serial Interface = =
— Programmable Watchdog Timer with Separate On-chip Oscillator P re I imi nary
— On-chip Analog Comparator

= Special Microcontroller Features Summary

— Power-on Reset and Programmable Brown-out Detection
— Internal Calibrated RC Oscillator
— External and Internal Interrupt Sources
— Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, Standby
and Extended Standby
* 1/0 and Packages
— 32 Programmable /O Lines
— 40-pin PDIP, 44-lead TQFP, 44-lead PLCC, and 44-pad MLF
* Operating Voltages
— 2.7 - 5.5V for ATmega8535L
— 4.5 - 5.5V for ATmega8535
* Speed Grades
— 0 - 8 MHz for ATmega8535L
— 0 - 16 MHz for ATmega8535

Rev. 2502ES-AVR-12/03

‘ImEl Note: This is a summary document. A complete document
A is available on our Web site at www.atmel.com.
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