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Fuse High Byte

Fuse High Bit
Byte MNo. | Description Default Value
QOCDEN 7 Enahle OCD 1 (unprogrammed, OCD disabled)
JTAGEN B Enakle JTAG 0 {programmed, JTAG enabled)
- - Enable SFI Serial Program and e e e
SPIEN 5 Data Downloading 0 {programmed, SPI prog. enabled)
CKOPT 4 Oscillator options 1 {unprogrammed)
EESAVE 4 EE F‘F!'ZIZ'M mﬁn'!-_:-r;.-' is |:-_r-:~ser-.-'-:~-:l 1 [_Ll|1|:-_|'T:-_-;_|r.amme-:l. EEFROM not
through the Chip Erase preserved)
ST, Select Boot Size (see Table 100
WO 2 X \
BOOTSZ = for details) 0 (programmed)
BOOTSZ0 ] Select Boot Size (see Table {100

for details)

0 { programmed)

BOCTRST

Select reset vector

1 {unprogrammed)

Fuse Low Byte

Fuse Low Bit

Byte MNo. | Description Default Value

BODLEVEL 7 Brown-out Detector tngger level | 1 (unprogrammed)

BODEM [ Brown-out Detector enable 1 unprogrammed, BOD disabled)
SUTH 5 Select start-up times 1 {unprogrammed)

SUTO 4 Selact start-up tims 0 (programmed)

CHKSEL3 3 Select Clock source 0 {programmed )

CHKSELZ2 2 Select Clock source 0 {programmed )

CKSELT 1 Select Clock source 0 iprogrammed)

CKSELD [u] Select Clock source 1 unprogrammed)
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{(XCK/TO) PBO ] 14 40 (O PAD (ADCO)
(T1) PB1 ] 2 38 O PA1 (ADC1)
(INTZ/AIND) PBZ ] 3 34 [0 Paz (ADC2)
(OCO/AINT PB3 [ 4 AT [0 PA3 (ADC3)
(55) PB4 O 5 38 O Pa4 (ADC4)
(MOSI) PBS O] B 35 O PAS (ADCS)
MISO) PBE ] T 34 [ pag (ADCS)
(SCK) PBT O B 33 O PAT (ADCT)
RESET O B A2 1 AREF
VCC O 10 21 O GND
GND O 11 30 O AVCC
XTALZ O 12 29 O PCY (TOSCZ)
XTALT O 12 28 [1 PCB (TOSC1)
(RXD) PDO ] 14 27 O PCS (TDI)
(TXD) PD1 ] 15 26 [0 PC4 (TDO)
(INTO) PDZ ] 18§ 25 O PC3 (TMS)
(INT1) PD3 ] 17 24 MO PC2 (TCK)
(OC1B) PD4 O 18 23 O PC1 (SDA)
(OC1A) PDS O {14 22 [0 PCO (SCL)
(ICP) PD& ] 20 21 O PDT (OC2)
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VCC O 5 28 [ AREF
GND O] & 28 [ GND
XxTal2 O] 7 27 [ avCC
XTAL1 O] B 26 [ PC7 (TOSC2)
(RXD) PDO [ 9 25 [ PC6 (TOSC1)
(TXD) PD1 ] 1D 24 [ PC5 (TDI)
(INTO) PD2 ] 11 28 [ PC4 (TDO)
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Fort & Pins Alternate Functions

Port Pin Alternate Function
Pa7 ADCT (ADC input channel 7)
Pas ADCE (ADC input channel &)
Pas ADCS (ADC input channel 5)
Paq ADC4 (ADC input channel 4)
Paz ADCE (ADC input channel 3)
Paz ADC2 (ADC input channel 2)
Pan ADCH (ADC input channel 1)
Pao ADCD (aADC input channel 0)

Fort B Pins Alternate Functions

Part Pin Alternate Functions

FET SCK (5P Bus Serial Clock)
PB& MISC (5Pl Bus Master Input’Slave Qutput)
FPES MOS! (5P Bus Master Output'Slave Input)
PB4 S5 (5P Slave Select Input)
PEa Al [A.nal-:-g Comparator Megative |nput)

QD (Timer Countzrd Output Compare Mateh Output)
FE1 T1 (TimerCounter! BExternal Counter Input)
PBO TO (Timer Counterd Bxternal Counter Input)

KCK (USART External Clock Input/Output)

Fort © Fins Alternate Functions
Port Pin Alternate Function

PCT TOSC2 (Timer Oscillator Pin 2)
PCE TOSCA (Timer Oscillator Pin 1)
PCs TOI (JTAG Test Data In)
PCa TOO (JTAG Test Data Out)
PCa TS (JTAG Test Mode Select)
pcz TCK (JTAG Test Clock)
PC1 S04 (Two-wire Serial Bus Data Input/Cutput Line)
PCo SCL (Two-wire Serial Bus Clack Ling)




Port D Pins Alternate Functicns

Port Pin Alternate Function
POT OC2 (Timer Counter? Output Compars Match Cutput)
PD& [CP TimerCountsr1 Input Capture Pin)
PLs OC1A (TimerCounter! Output Compare & Matzh Output)
PO OC1E (TimerCountert Output Compare B Matzh Cutput)
PDa [MT1 (External Interrupt 1 Input)
POz [MTO (External Interrupt O Input)
PO TXD (USART Output Pin)
PO RXD (USART Input Pin)
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Running the motors
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/*********************************************

This program was produced by the
CodeWizardAVR V), YY,Ac Standard
Automatic Program Generator

© Copyright Y334A-Y..¥ HP InfoTech s.r.l.
http://www.hpinfotech.ro
e-mail:office@hpinfotech.ro

Project : Line Follower; Fuzzy Logic
Version :

Date : A/Y1/Y«oR

Author : Alireza Erfani

Company :

Comments:

Chip type : ATmega"™ YL
Program type : Application
Clock frequency :Y1,++++++ MHz
Memory model : Small

External SRAM size : *

Data Stack size :°\Y
*********************************************/

#include <megaY Y.h>
#include <delay.h>
#include <math.h>

unsigned char R (signed char);
unsigned char RY(signed char);
unsigned char R®(signed char);

// Declare your global variables here
signed char i,

W=+,S8=+T=+,Y=),

RS,LS,

RD,K,A,RC=",

LD,G,B,LC=),

P.D;
unsigned char Rstep,Lstep;



void main(void)

{

// Declare your local variables here

// Input/Output Ports initialization

// Port A initialization

// Func*=0ut Func)=0ut FuncY=0ut Func¥=0ut Func{=0ut Func®=0ut
Func'=0ut FuncY=0ut

/] State*=+ State)=+ StateY=+ StateY=' Statet=+ State®°=+ State’=+ StateV=:
PORTA="x"+;

DDRA='x"F;

// Port B initialization

// Func *=In Func'=In FuncY=In Func¥=In Func¢=In Func®=In Func'=In
FuncV=In

// State =T State =T StateY=T State¥=T State¢=T State®=T State"=T StateV=T
PORTB='x" *;

DDRB='x"';

// Port C initialization

// Func *=0ut Func)=0ut FuncY=0ut Func¥=0ut Func {=0ut Func®=0ut
Func'=0ut FuncV=0ut

/] State+=+ State)=+ State¥=+ State¥=: Statef{=+ State®=: State'=: StateV="-
PORTC="x" ';

DDRC="xF";

// Port D initialization

// Func*=In Func)=In FuncY=In Func¥=In Func¢=In Func®=In Func‘=In
FuncV=In

/] State =T State =T StateY=T State¥=T State¢=T State®=T State"=T StateV=T
PORTD='x"+;

DDRD='x"';

// Timer/Counter * initialization
/I Clock source: System Clock

// Clock value: Timer + Stopped
// Mode: Normal top=FFh

/I OC+ output: Disconnected

TCCR =+x++;
TCNT =+x-
OCR'='x" 3

// Timer/Counter ) initialization
/I Clock source: System Clock

/I Clock value: Timer ' Stopped
// Mode: Normal top=FFFFh

// OC\ A output: Discon.

// OC\B output: Discon.

/I Noise Canceler: Off

// Input Capture on Falling Edge



TCCRYA=+x"+;
TCCR'B='x"";
TCNTYH=+x"+;
TCNTL=+x"+;
OCRYAH="'x""
OCRYAL='x""
OCRYBH="'x"*
OCRYBL="x"+;

Mo se we

// Timer/Counter Y initialization
/I Clock source: System Clock

// Clock value: Timer ¥ Stopped
// Mode: Normal top=FFh

// OCY output: Disconnected
ASSR=+x"+;

TCCRY=+x"*+;

TCNTY=+x"+;

OCRY=+x"*;

/I External Interrupt(s) initialization
/I INT +: Off

/I INT: Off

/[ INTY: Off

GICR|=x" +;

MCUCR="'x"+;

MCUCSR="+x" *;

// Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=+x" +;

// Analog Comparator initialization

/l Analog Comparator: Off

/I Analog Comparator Input Capture by Timer/Counter ‘: Off
// Analog Comparator Output: Off

ACSR='xA+;

SFIOR=+x" +;

/l Watchdog Timer initialization
// Watchdog Timer Prescaler: OSC/Y+ ¢A
WDTCR="x)+;

// Reset The Right

while (V)
{
// Place your code here
PORTA='x"+;
Motor
PORTC='x""; // Reset The Left Motor

/I Scanning The Sensors

if (PIND.==") // Bit(Sensor) Number n On The Line (*)



{
S=% . ;
T++;
}

if (PIND.\==")
{
S=S+1.;
T++;
}

if (PIND.Y==")
{
S=S+Y+;
T++;
}

if (PIND.Y==")
{
S=S++;
T++;
}

if (PIND.¢==")
{
S=S-*.;
T++;
}

if (PIND.®==")
{
S=S-1+;
T++;
}

if (PIND.V ==+)
{
S=S-4+;
T++;

}

/I Speeding The Motors
if (T==")
{
if (W==")
{
K=-;
G=-;
Rstep=+x'Y;
Feeding
Lstep=+x"Y;
D:i 3
RD=LD;
}
else
Y=Y;

// Sum Of On The Line Bit/Bits Value
// Number Of On The Line Bits(IR Sensors)

// Any Sensors Are On The Line
// Start Of Moving Without Sense The Line

// K<=+ So Move The Right Motor
// G<=* So Move The Left Motor
// Rstep:Right Motor

// Lstep:Left Motor Feeding

// D:Delay Between Per Y Steps

// RD:Right Motor Delay & LD:Left Motor Delay

// End Of "if (W=="+)" Term

// Enter In The Gap Or Continiue Of Above Term

// Continiue Moving With The Previous Same Terms



W++;
}
else
{
W=\,
Line
Y=S/T;
if (T>=Y)
Line
{
if (Y>Y && Y<1)
Y:i G;
else
if (Y>-1 && Y<-T+)
Y=-t¢;
else
if (Y>-Y && Y<¥)
Y= . ;
else
if (Y>14)
Y=* ‘3
else
if (Y<-1+)
=_* . ;
}
}
if (Y!=Y)
{
if (Y>=-1+ && Y<=")
{
RS=)++;
LS=R*(Y)*("* *);
}
else
if (Y> && Y<=1+)
{
RS=RY(Y)*(\+);
LS=Y++;
}
else
if (Y>14)
{
RS=R®(Y)*(-*");
LS:G . ;
}
else
{
RS:G . ;
LS=RY(Y)*(-*);
}

// Move Max W=Y"+ Times Without Sense The Line

//If (T1=+)

// Reset The Moving Leave Without Sense The

// Total Value Of On The Line Bit/Bits

// Y Or ¢ Sensors Are On The

// The ROBOT Is Not On The Start Position

// RS:Right Motor Speed
// LS:Left Motor Speed



// Delaying & Directioning The Motors
if (RS!=+)
{
if (abs(RS)<1+)
RD=Y +*\Y .+« /(¢*abs(RS));
Motor Delay
else
RD=Y « *ceil() * * */(®*abs(RS))-});

if (abs(LS)<%+)
LD=Y «*\« . /(e*abs(LS));
Motor Delay
else
LD=Y «*ceil() * * +/(®*abs(LS))-));
G=+;
B=+;
if (LS<+)
LC=-\;
¥
else
{
LD=RD;
G=)\;
¥
if (RS==+)
{
RD=LD;
K=);
Motor
}
if (RD>=LD)
{
P=RD/LD;
D=LD;
A=P;
}
else
{
P=LD/RD;
D=RD;
B=P;
¥

// RD:Right

// K<=+ So Move The Right Motor
/I A Set The Amount Of K

// RC:Right Motor Cycle Direction

// LD:Left

// G<=+ So Move The Left Motor
// B Set The Amount Of G

// LC:Left Motor Cycle Direction

// G>+ So Wait The Left Motor

// K>+ So Wait The Right

// P:Parts Of Delay
// D:Delay



/l Feeding The Motors
if (RC==))
Rstep=+x'Y;
else
Rstep="xcc;
if (LC==))
Lstep=+x"Y;
Moving
else

Lstep=+xc*;
}
if (W<¥+)
{

// Moving Function
for (i=¢%;i>;i--)
{
if (K<=*)
{

PORTA=Rstep;

if RC==")
{

Rstep=Rstep<<);
if (Rstep==+xA)

// Direction Of Right Motor Is "+"
/I Set The Right Motor Feeding For Forward Moving
// Direction Of Right Motor Is "-"
/I Set The Right Motor Feeding For Backward Moving
// Direction Of Left Motor Is "+"

/I Set The Left Motor Feeding For Forward

// Direction Of Left Motor Is "-"
// Set The Left Motor Feeding For Backward Moving

// End Of The "if (Y!=))" Term
// Move Mux Y+ Times Without Sense The Line

// Per ¢ Times Once Run The Program
// K<=*+ So Move The Right Motor

// Rstep Given To The Right Motor Using PortA
// The Right Motor Want To Move Forward

// Shift Rstep One Bit To The Left

Rstep=+x"¥;// Reset The Feeding Of Right Motor For Forward Moving

}

else

{

Rstep=Rstep>>);
if (Rstep==+x+))

// The Right Motor Want To Move Backward

// Shift Rstep One Bit To The Right

Rstep="xcc;//Reset The FeedingOf Right Motor For Backward Moving

}
}

else
Motor

PORTA='x"+;

if (G<=")
{

PORTC=Lstep;

if (LC==")
{

Lstep=Lstep<<);
if (Lstep==+xA")

// K>+ So Wait The Right

// Free The Right Motor
// G<=+ So Move The Left Motor

// Lstep Given To The Left Motor Using PortC
// ' The Left Motor Want To Move Forward

// Shift Lstep One Bit To The Left

Lstep=+xYY; // Reset The Feeding Of Left Motor For Forward

Moving
}

else

{

Lstep=Lstep>>);
if (Lstep==+xA)

// The Left Motor Want To Move Backward

// Shift Lstep One Bit To The Right



Lstep=-+xc*; // Reset The Feeding Of Left Motor For Backward

Moving
}
}
else /I G>+ So Wait The Left Motor
PORTC='x"+; // Free The Left Motor
delay _ms(D); /I Delay Between Steps D mili seconds
if (RD>LD) // Right Motor Delay = P*Left Motor Delay
{
K=A-\; // Right Motor K Times Wait While The Left Motor Is Driving
A=K;
if (A==+)
A=P; // Reset The Amount Of A
}
if (LD>RD) /I Left Motor Delay = P*Right Motor Delay
{
G=B-\; // Left Motor G Times Wait While The Right Motor Is
Driving
B=G;
if (B==")
B=P; /I Reset The Amount Of B
}
} // End Of The "for (i=£;i>+;i--)" Ring
} // End Of The "if (W<Y+)" Term
T=";
S=+3
RC=);
LC=\;
}s // End Of The "while (1)" Ring
} // End Of The "main" Function

// Function RY,RY,R¢ Definition
unsigned char R (signed char X)
{

unsigned char M;

return M);

}

unsigned char RY(signed char X)
{
unsigned char MY¥,Z;
MY=(X+1+)/1+;
7=\-X/1
if (Z>=+ && Z<=))
MY=Z;
return MY;

}



unsigned char R®(signed char X)
{

unsigned char M?;
MG:(X-‘ h)/" . ;
return M#¢;

}
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