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ABSTRACT

This project has studied and designed the intelligent vehicle control systems to allow
unmanned vehicles to run on the selecled sireel and also follow traffic rules properly. The
vehicle’s computer will process and send information to microcontroller in order to control the
operation of the equipment such as brake, steering wheel and butterfly valve. Additionally, this
system enables the car powered automatically at an average speed of 10 km/h. and also enables to
break, clutch gear and steer wheel to turn left or right accurately as this has been tested in an
actual field testing.

Furthermore, this project aims to develop intelligent unmanned vehicles that can be
applied to mobile vehicles safely and to be benefited to the elderly and disabled people in the

future.
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Tsunsudhumugu

#include<avrfio.h>

#include<avr/interrupt.h>
#include"lcd.c"
#include<stdio.h>
#include<compat/deprecated.h>

#define sw_1 (PINA&(1<<PINA3J)) //***¥sxshtton | %¥*//

PRk mo_tor driver port *+##x//
#define LED_h sbi(PORTB,3)
#define LED | cbi (PORTB,3)
#define IN1_3_h sbi(PORTC,0)
#define IN1_3 1 cbi(PORTC,0)
#tdefine IN2_3 h sbi(PORTC,1)
#define IN2 3 1 cbi(PORTC,1)
ftdefine IN1_2 h sbi(PORTD,3)
#define IN1_2 | cbi(PORTD,2)
#define IN2_2 h sbi(PORTD,6)
#define IN2 2_1 cbi(PORTD,6)
#define IN1_1_h sbi(PORTC,6)
#define IN1_1_1cbi(PORTC,6)
#define IN2_1_h sbi(PORTC,7)
#define IN2_1_1 cbi(PORTC,7)

char le[1];



volatile unsigned char recuart;

unsigned int Speed[3),Q[3],adcGear=0, Speed_Bank2=0, Speed Bank =0,Q_C=0,B_C=0,Left

Right PWM_time = 5000, break_a=400,Q Bank= 510,Cpoint =135 SideBand=4;

void Gear Mode();

void Run Mode();

void Break Car();

void Wheel_Pro( unsigned int ADC_Rec , unsigned int uQ);

unsigned int Speed_Cal(unsigned int data);

unsigned int Q_Cal(unsigned int data);

void LCD_USART( unsigned char USART LCD);

void ledPutString(char *text){ //*¥***% 1,CD Write****//
while(*fext){
ledDataWrite(*text++);

}

return;

void delay_ms(unsigned int i){ /4****Delay X msec****+*
for(; i>0; i--)

_delay ms(1);

void USART _Init(unsigned int baud) //*¥*# ¥+ S AR TH¥*k*% %/



{

// Set baud rate
UBRRH = (unsigned char) (baud>>8);

UBRRL = (unsigned char) baud:

// Enable receiver
UCSRB = (0<<RXEN)|(0<<RXCIE) ;
/f Set frame format: 8data, NoneParity, Istop bit

UCSRC = (1<<URSEL)|(3<<UCSZ0);

1
¥

void CIrLCD() //******%**Cleqr [,CD* ¥+ %%/

{
lchotoXY(O,l);
ledPrintData(" ".16);
ledGotoX Y(0,0);
ledPrintData(" ",16);
}

void Break_Clear() { //*¥¥**%Clear Breakt*hsr+

while(B_C> 400) // 1laneansn

ADMUX = (0<<REFS1)|(1<<REFS80)|0x01; //set ADC Break channel
ADCSRA |= (1<<ADSC), // ADC Start Conversjon

while (I(ADCSRA &(1<<ADIF))) ; // Wait Coversion completes
B_C=ADCW;
INI_2_1;IN2 2 h; // Thuswefvesusanyuun

IN1_2_;IN2_2_L / seimosnganyu



}
: < 3 z
void Break Car(}{ #/ A91L7091a3 1 ATY
while(B_C<1000){ // (53AUIVINGS

v
ADMUX = (0<<REFS1)|(1<<REFS0)|0x01; // 8418 ADC snug1910.1350

ADCSRA |= (1<<ADSC); /f ADC Start Conversion
while ({(ADCSRA &(1<<ADIF))) / Wait Coversion completes
B_C~ADCW:;

IN1_2_h;IN2_2_1; // vyuuewes luwadhe

}
while(B_C> 400){ // ilaouisn
ADMUX = (0<<REFS1)|(1<<REFS0)|0x01; // ﬁﬂﬁ ADC 91UAI10 1UTA
ADCSRA |= (1<<ADSC); / ADC Start Conversion
while ({(ADCSRA &(1<<ADIF))) :;/ Wait Coversion completes
B_C=ADCW;
IN1_2_L;IN2_2_h; / vygusieiaes liniean
}
IN1_2 [;IN2_2_I; // weneingamyy
}
void Wheel_Pro{ unsigned int ADC_Rec , unsigned int uQ){ // Wﬂﬁ‘f;’u MNUVDINUITY
Left = uQ - SideBand; / fuimaveuwadudie
Right =uQ + SideBand; /f 1HIMAWDUIAA 1Y
if{ ADC_Rec > Right ){ #/ §1maamndenuym
IN1_1_h; IN2_1_L; /7 myueinad lilmadhe

Yelse ifl ADC_Ree < Lef){ / S 1m3udunudne



INI_L_I;IN2_I_h; // viyunemes nen
telse{
INI_1_J;IN2_1_I; // oo ngaiiey

L
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}
unsigned int Speed_Cal(unsigned int data){ / fimamad1mns i 1801naeufinaes
Speed[2] = Speed[1];

Speed[1] = Speed[0];

Speed[0]=data;

unsigned int eq =(Specd[0]+Speed[1]+Speed[2])/3:

refurn eq; // A100A

}

unsigned int Q_Cal(unsigned int data){ // fmadrmai 1d0noufimes
Q21 =QItl;
Q[1] =Qlo];
Q[0] = data;

unsigned int eq = (Q[0]+Q[11+Q[2])3:

return eq; // GAGRGLTY

}

void LCD_USART( unsigned char USART_LCD){// as2vareudioyaf 14010 aoutiamed

ifl USART LCD<41){ # §1a1feuni 41
Speed Bank = Speed_Cal(USART LCDY); // #1170 :nm?’;thqﬂ

=1 o o I~ A Ay o 1 ]
miFeuioufuanus usy SanuSaiviusddesnsnudd

o a ) g = M
auTaanasderiimsfuiumanud o s naunaz el Swsn
N
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iflSpeed_Bank > Speed Bank2){
break _a =400;

Speed_Bank2 = Speed_Bank; / ifumnusrldiiuddiga

telse if‘(ﬂpeed_ﬂankS.Speed:BaakQ){

break_a =400+(Speed_Bank2 - Speed Bank)*100; /

AUIUNITHATARY
d 1 IO ]
Speed_Bank2 = Speed_Bank; # nua1aud Iiflusirdiga
}

Yelse { // Ao 145 U007 41 azdludiemis

Q =y A L]
Q_Bank = Q_Cal(386+((USART _LCD-45)*1.05));// finunaifianiaiiesirla]

nlSeuifeuiumeavessaluvaziiy
}
}
void Stop_Mode(}{ // Wdﬁ‘]?uﬁqm 0
ledGotoXY(0,0); // Woudoanu Stop eonnii1ne 1.CD
ledPrintData(" {IISTOPI!! " 16);
ledGotoXY(0,1);
ledPrintData(" 11ISTOP!! ".16);

OCRIA = PWM_time-485; // apN134991nF 0409

while(adeGear< 1004 | B_C<1000) /# dalduemesnandyuazusnauiioldsanyn
{
ADMUX = (0<<REFS1)|(1<<REFS0)[0x02; // 1811 ADC w03 Ag%

ADCSRA |=(1<<ADSC); // ADC Start Conversion
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while ({(ADCSRA &(1<<ADIF))) ;// Wait Coversion completes '
adcGear=ADCW,

ifadcGear< 1004 ) {/A50@0UMINAAAY

INL3 1IN 3 hi A OB HE B AR A

Yelse{
IN1_3_L;IN2_3_L; / viosmesvigansy
}

ADMUX = (0<<REFS1)[(1<<REFS0)(0x01; // 4 1¥811 ADC V0411150

A !1 Ao

ADCSRAT=(1<<ADSC): TADC Start Conversion
while ({(ADCSRA &(1<<ADIF))) ; // Wait Coversion completes

B_C=ADCW:

if{B_C<1000){// 95999 UN1INALUSH
¢ & % ]
INT_2 hjIN2 2 1;// 3e@ 0 s My 1iNofuLsh
else{
IN1_2_LIN2_2_L; /emnsviganyy

}

while(1){ / Msomanatfuionud e lnidnass
if(tsw_1) { // a5980UMINATjY
_delay ms(10);
while(lsw_I);
CIeLCD();
Gear_Mode(); // st Tnsaumsvhanuite ldiid
}
}



}

void Run_Mode(){ / Tnuamsmavaizsnds
char d =0;

Break Clear(); / 919111150

while(1){ L.CD_USART (recuart); // AIMAI0IAADNR AR DT
. 3 o 1 Y] 3
if( d > 10){ # 1saviam 1y 10 se11 dems Mantine 1 s
if(break_a>400) {break_a-—0.0001;} / iimavBvutusn Muauiodosdouiusn

ledGotoXY(0,0);

ledPrintData(™ || " 15).
ledGotoXY(0,1);
ledPrintData"vy | | ",16);
sprintfic,"%d ", Q Bank); // LLﬁﬂGﬁT fiem1ai 1430
ledGotoXY(13,0);
ledPutString(lc);
sptintflc,"%d *, Speed Bank ); ~ //uidaaninnudaf 14y
ledGotoXY(1,0);
lcdPutString(lc);
sprintflic,"%d",Q_C);
ledGotoXY(13,1);
ledPutString(lc);
sprintfic,"%d",B_C); // tanamiiamane e ldoinso
ledGotoXY(1,1);
ledPutString(lc);

sprintf(lc,"%d" break_a); // Laasa1fie U 1491050

ledGotoXY(7,1);
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ledPutString(lc);=0;

d++;

ADMUX = (0<<REFS1)}(1<<REFS0)[0x00;/ #8111 ADC 910 W191182
_delay _us(5);
ADCSRA |= (1<<ADSQC); /f ADC Start Conversion

while ({{ADCSRA &{(1<<ADIF))) / Wait Coversion completes

Q_C=ADCW;
ADMUX = (0<<REFS1)](1<<REFS0)|0x01; / 181181 ADC viniusn
_delay_us(S);
ADCSRA |= (1<<ADSC); // ADC Start Conversion
while ({(ADCSRA &(1<<ADIF))) // Wait Coversion completes
B_C=ADCW;
if{ B_C < break_a){ / ufionifendiofimsnasuiusn
IN1_2 hjIN2 2 1;
} else if(B_C > break_a){
IN1 2 LIN2 2 h;
Yelse{
IN1_2_L;IN2 2 I;
}
Wheel Pro(Q C,Q Bank); // Wq%'uﬁ'nmsmuﬂuﬁﬂmq
OCRIA = PWM_fime-(485-(Speed_Bank*7.5)); // faduaauquanuis

ifllsw_I) { /7 nsmvaaumanaijuiourigaso
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_delay ms(10);
while(Isw_1);

Stop_Mode(); // HYAIO

[ -

}

void Drive_ Mode(){ // Tnuamsoondise

S = i

. _— 1 A o
TA=PWM time-285 /3y oe s

ADMUX = (0<<REFS1)|(1<<REFS0){0x02; / 1911811910 ADC voeadar
while(adcGear > 850) #1doonduse il
{
ADCSRA |= (1<<ADSCQ); // ADC Start Conversion

while ({(ADCSRA &(1<<ADIF))) // Wait Coversion com pletes

adcGear=ADCW,;
sprintf(lc,"%d", adcGear);
ledGotoX Y (7,1);
ledPutString(lo); / uameafiondldunady
INI 3 h;
IN2 3 1;
_delay_ms(100); // ¥gase 100 Anaui
IN1 3 [;

IN2 3 |



_delay_ms(1500); // rigja3o 1500 Haddud
while(adcGear > 700)// Uaosndsszaui 2

{

- i n i L]
ABCSRAA={<<ADSC); HADC Start-Conversion

while ({{ADCSRA &(I1<<ADIF))} ; // Wait Coversion completes

adcGear=ADCW;
sprintf{le,"%d", adcGear);
ledGotoXY(7,1);
fedPTSFirg(Ic); /7 TamA e T I v InadT
IN1 3 h;
IN2 3 1;

_delay_ms(100); / ya50 100 Haa

IN1 3 [;
IN2 3
\ }
_delay_ms(1500); // HgA5® 1500 Tadtu
while(adeGear > 300) /7 g pundssz i 3
{
ADCSRA |= (1<<ADSQC); // ADC Start Conversion

while (I{ADCSRA &(1<<ADIF))) // Wait Coversion completes

adcGear=ADCW,;

sprintf(le,"%d", adcGear):

ledGotoXY(7,1);
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ledPutString(lc); // taasme 1 ldninaga
IN1 3_h;

IN2 3 §;

o aa =

—delay-ms(100), /- HYaTo100-—BanIHIn—
IN1 3 1;
IN2 3 1;

_delay_ms(1500); #/ Mgas0 1500 UnaIuH

while(adoGear > 10) /780 a51qn
{
ADCSRA |= (1<<ADSC); / ADC Start Conversion

while ({(ADCSRA &(1<<ADIF))) ; # Wait Coversion completes

adcGear=ADCW;
sprintf{lc,"%d", adeGear);
ledGotoX(Y(7,1);
ledPutString(lo); / erasnen ldnnades
IN1 3 h;
IN23 I
_delay_ms(600); // vigei5e 600 iaaau1i
IN1 3 1

IN2 3 1

IN1 3 1,

IN2 3 [



}
. Y oo o d‘{
void Gear_Mode(}{ // Triunsoidingsiiesensn

ADMUX = (0<<REFS1)|(1<<REFS0)|0x02; // 181910 ADC vosnda

ledGotoXY(0,0);
ledPrintData(" Tread Crush ",16);

while(adcGear< 1004) // NARATAIIUYA

{

ADCSRA |= (1<<ADSC); # ADC Start Conversion

while ({(ADCSRA &(1<<ADIF))) // Wait Coversion completes

adcGear=ADCW;
sprintf(lc,"%d", adeGear);
ledGotoXY(7,1);
ledPutString(le); / uanamiensldnnady
IN1 3 |,

IN2 3 h;

IN1 3 1,
IN2_3_I;
ledGotoXY(0,0);
ledPrintData(" Putin gear ",16)y/ udaadennuinldifos
ledGotoXY(0,1);
ledPrintData(" ".16);

delay_ms(200); /%igase 200 Haduii
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for( unsigned int t =7 ;t>0;t--){ /us e UBRINSINDY

DONA 7

ledGotoXY(0,1);
ledPrintData("Run IN  sec ",16);
sprintf{le,"%d", t);
ledGotoXY(10,1);

ledPutString(lc);

delay_ms(1000)/ vigase 1000 Jadduif
}
CLLLCD();
ledGotoXY(0,0);
ledPrintData(" GO GO GO! ",16);
_delay_ms(255); //myase 255 Hadiu1d
Drive_Mode(); /141 Tnunoenda
CHLCD();
UCSRB = (1<<RXEN)|(1<<RXCIE) ; //Start USART Léll%"l]i’l,ﬂ‘l;!ﬂil‘}ﬂﬂ”ltm an
SREG = 0x80; # Enable All Interrupt
Run_Mode(); /41§ Inuamsmuguinnnaouiiumes
}
int main(void){ / AumMsfauEUdY
DDRB = (1<<DDB3); // output LED arnsn155udsya
DDRD = (1<<DDD5)|(1<<DDD6)|(1<<DDD3); // PORTD PWM Channal

DDRC = OxFF; // output AUAINITIUNBIADT



#
ledInit(); /8981 LCD
USART Init(103); /AAn5H0815 USART

L [
ICR1=PWM_time; / A1¥1AN1UNTI PWM Ainaunu Servo woian T

80

T frean s Lo onmy
I.IIJ LI TUT JCT YUY
TCCR1B=0x1B; // see above comments for breakdown

OCRI1A =PWM._time-485; // Speed Control 262-390-510
ASSR=0x00; /PWM Channal 2

TCCR2=0x61;

TCNT2=0x00;

frrxxitrrix AVCC with external capacitor at AREF pin®# 5% sick sk dokdok
AbMUX = (0<<REFS1)|(1<<REFS0);
// ADC Enable & Auto Trigger Disable
ADCSRA = (1<<ADEN)|(0<<ADATE);

ADCSRA |= (0<<ADPS2)|(1<<ADPS)|[(1<<ADPS1); // XTAL/S

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

ledGotoX Y (0,0);

ledPrintData(" Push Start BT ", 16); // (@AYo 1NHE 01T UM 711971
ledGotoXY(4,1);

ledPrintData(" A A *.8);

Break Clear();

while{1){



if(tsw_) {// a3dumsnaijy
_delay_ms(10); |

while(!sw 1),

81

FaiPhdlainTAl
CrECPg),
Gear_Mode();

}

retum O ;

~

i

ISR (USART_RXC_VeCt) {// #***INTERUPT USART****
' o A
PORTB = 0x08; //na111J# U1 PB3

recuart = UDR ; /Aha1fisuninaeufiuaes lalud s recuart v ldmawm
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