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#include (mega2560.h)
#include (stdio.h)
#include (stdlib.h)
#include (delay.h)
#include (string.h)
#include {(math_h)

unsigned char cmd[6];
unsigned char C328_ACK_data[256];
unsigned char PIC_data[256];

unsigned int g_nRxHead_0=0;
unsigned char GSO = ‘0" ;

#define RXB8 1
#define TXB8 0
#define UPE 2
#define OVR 3
#define FE 4
#define UDRE 5
#define RXC 7

#define FRAMING_ERROR (1<{{FE)

#define PARITY_ERROR (1{{UPE)

#define DATA_OVERRUN (1{{OVR)

#define DATA_REGISTER_EMPTY (1{{UDRE)
#define RX_COMPLETE (1{{RXC)

#define DQ_HIGH (PORTD |= 0x01)
#define DQ_LOW (PORTD &= ~0x01)

void Boot_OBC(void);
void Boot_SD(void);

//uart 1/0 function

void put_string_0(unsigned char str[]);

void put_flashstring_O(flash unsigned char *str);
void put_string_3(flash unsigned char *str);
void uart0_send_int(int x);

void uart3_send_int(int x);

//wait for SD card,
void wait_message(void);

//functions for CAM



void C328_send_command(unsigned char *cmd);
void sync(void);

void ACK_sync(void);

void init_C328(void);

void set_package_size(void);
void snapshot(void);

void get_picture(void);

void package(char n);

void lastACK(void);

void connect(void);

void Boot_CAM(void);

void takePIC(int); //Main Operation
void gpsparsing(void); // GPS

//functions for Thermometer

unsigned char DS18S520_reset(void);

unsigned char read_data(void);

void write_data(unsigned char data);

void disp_data(unsigned int sign_byte, unsigned int temp_byte);
void read_temp(void);

void nominal_telemetry(void);

// USARTO Receiver buffer
#define RX_BUFFER_SIZEO 8
char rx_bufferO[RX_BUFFER_SIZEO];

#if RX_BUFFER_SIZE0(256

unsigned char rx_wr_indexO,rx_rd_index0,rx_counter0;
#else

unsigned int rx_wr_index0,rx_rd_index0,rx_counter0;
#endif

// This flag is set on USARTO Receiver buffer overflow
bit rx_buffer_overflowO;

// USARTO Receiver interrupt service routine
interrupt [USARTO_RXC] void usartO_rx_isr(void)
{

char status,data;
status=UCSROA;
data=UDRO;

if (data==" 1" ) // Pic download via Radio Frequency

{
GSO=" 1" ;
}

if (data==" 2" ) // Call GPS coordiante at anytime

{

nominal_telemetry();
data=" 0 ;
}

if (data==" 3" ) // Initiate Microcontroller at anytime
{

Boot_OBC();

data=" 0 ;

}

if (data==" 4’ ) // command for line—cut, release current on hot—wire,

{
PIND . 4=1;
put_flashstring_0( “Wrwn CutCutCut Wrn" );

}



if (data==" 5" )

{

// Port D initialization

// Func7=In Func6=In Func5=In Func4=0ut Func3=In Func2=In Funci=In FuncO=0ut
// State7=T State6=T State5=T State4d=T State3=T State2=T Statel=T State0=T
PORTD=0b00000000;

DDRD=0b00010001;

put_flashstring_0( “Wrwn Cut END Wrwn" ); // command for line—cut, shut current on hot—wire,
data=" 0 ;
}

if ((status & (FRAMING_ERROR | PARITY_ERROR | DATA_OVERRUN))==0)
{
rx_bufferO[rx_wr_index0]=data;
if (++rx_wr_index0 == RX_BUFFER_SIZEO) rx_wr_index0=0;
if (++rx_counter0 == RX_BUFFER_SIZEO)
{
rx_counter0=0;
rx_buftfer_overflow0=1;
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}

#ifndef _DEBUG_TERMINAL_10_

// Get a character from the USARTO Receiver buffer
#define _ALTERNATE_GETCHAR_

#pragma used+

char getchar(void)

{

char data;

while (rx_counter0==0);
data=rx_bufferO[rx_rd_index0];

if (++rx_rd_index0 == RX_BUFFER_SIZEOQ) rx_rd_index0=0;
#asm( “cli” )

——rx_counterO;

#asm( “sei” )

return data;

}

#pragma used-—

#endif

// Write a character to the USARTO Transmitter
#pragma used+
void putcharO(unsigned char c)

{

while ((UCSROA & DATA_REGISTER_EMPTY)==0);
UDRO=c;

}

#pragma used-—

// Get a character from the USART1 Receiver
#pragma used+

unsigned char usart1_rx_isr(void)

{
unsigned char status,data;
while (1)
{
while (((status=UCSR1A) & RX_COMPLETE)==0);
data=UDR1;
if ((status & (FRAMING_ERROR | PARITY_ERROR | DATA_OVERRUN))==0)
return data;
b
}

#pragma used-—

// USART2 Receiver buffer
#define RX_BUFFER_SIZE2 8
unsigned char rx_buffer2[RX_BUFFER_SIZEZ2];



#it RX_BUFFER_SIZE2(256

unsigned char rx_wr_index2,rx_rd_index2,rx_counter2;
#else

unsigned int rx_wr_index2,rx_rd_index2,rx_counter?2;
#endif

// This flag is set on USART2 Receiver buffer overflow
bit rx_buffer_overflow2;

// USART2 Receiver interrupt service routine
interrupt [USART2_RXC] void usart2_rx_isr(void)
{

unsigned char status,data;

status=UCSR2A;

data=UDRZ2;

#asm( “cli” )
C328_ACK_data[g_nRxHead_0++]=data;

#asm( “sei” )

if ((status & (FRAMING_ERROR | PARITY_ERROR | DATA_OVERRUN))==0)
{
rx_buffer2[rx_wr_index2]=data;
if (++rx_wr_index2 == RX_BUFFER_SIZE2) rx_wr_index2=0;
if (++rx_counter2 == RX_BUFFER_SIZE2)
{
rx_counter2=0;
rx_buffer_overflow2=1;
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}

// Get a character from the USART2 Receiver buffer
#pragma used+

unsigned char getchar2(void)

{

unsigned char data;

while (rx_counter2==0);
data=rx_buffer2[rx_rd_index2];

if (++rx_rd_index2 == RX_BUFFER_SIZE?2) rx_rd_index2=0;
#asm( “cli” )

——rx_counter2;

#asm( “sei” )

return data;

}

#pragma used-—

// Write a character to the USART2 Transmitter
#pragma used+

void putchar2(unsigned char c¢)

{

while ((UCSR2A & DATA_REGISTER_EMPTY)==0);
UDR2=c;

}

#pragma used-—

// USART3 Receiver buffer

#define RX_BUFFER_SIZE3 8

unsigned char rx_buffer3[RX_BUFFER_SIZE3];
unsigned char fRX=0;

#if RX_BUFFER_SIZE3(256

unsigned char rx_wr_index3,rx_rd_index3,rx_counter3;
#else

unsigned int rx_wr_index3,rx_rd_index3,rx_counter3;
#endif

// This flag is set on USART3 Receiver buffer overflow
bit rx_buffer_overflow3;

// USART3 Receiver interrupt service routine
interrupt [USART3_RXC] void usart3_rx_isr(void)



{

unsigned char status,data;
status=UCSR3A;
data=UDRS;

if (data==" O’ ) // OK 2%: HZ2IH=EXt O (0x4F) // for SD card
{

fRX=1;

}

if ((status & (FRAMING_ERROR | PARITY_ERROR | DATA_OVERRUN))==0)
{
rx_buffer3[rx_wr_index3]=data;
if (++rx_wr_index3 == RX_BUFFER_SIZE3) rx_wr_index3=0;

{

if (++rx_counter3 == RX_BUFFER_SIZE3)
{
rx_counter3=0;
rx_buffer_overflow3=1;
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}

// Get a character from the USART3 Receiver buffer
#pragma used+

unsigned char getchar3(void)

{

unsigned char data;

while (rx_counter3==0);
data=rx_buffer3[rx_rd_index3];

it (++rx_rd_index3 == RX_BUFFER_SIZE3) rx_rd_index3=0;
#asm( “cli” )

——rx_counter3;

#asm( “sei” )

return data;

}

#pragma used-—

// Write a character to the USART3 Transmitter
#pragma used+
void putchar3(unsigned char c)

{

while ((UCSR3A & DATA_REGISTER_EMPTY)==0);

{
UDR3=c;
}

}

#pragma used-—

void main(void)

{

Boot_OBC();
Boot_SD();
nominal_telemetry();
Boot_CAM();

takePIC(1000); //1000 is the number of pic.
put_string_3( “fcreate END.jpgWr#n” ); //make a file
printf( “Function ENDWr#n” );

wait_message();



void Boot_OBC(void)
{

#asm( “cli” )
// Declare your local variables here

// Crystal Oscillator division factor: 1
#pragma optsize—

CLKPR=0x80;

CLKPR=0x00;

#ifdef _OPTIMIZE_SIZE_

#pragma optsize+

#endif

// Input/Output Ports initialization

// Port A initialization

// Func7=out Func6=In Func5=In Func4=In Func3=In Func2=In Funci=In FuncO=In
// State7=T State6=T State5=T State4d=T State3=T State2=T Statel=T State0=T
PORTA=0b00000000;

DDRA=0b00000000;

// Port B initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funci=In FuncO=In
// State7=T State6=T State5=T State4d=T State3=T State2=T Statel=T State0=T
PORTB=0x00;

DDRB=0x00;

// Port C initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funci=In FuncO=In
// State7=T State6=T State5=T State4d=T State3=T State2=T Statel=T State0=T
PORTC=0x00;

DDRC=0x00;

// Port D initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funci=In FuncO=In
// State7=T State6=T State5=T State4d=T State3=T State2=T State1=T State0=T
PORTD=0b00000000;

DDRD=0b00010001;

// Port E initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funci=In FuncO=In
// State7=T State6=T State5=T State4d=T State3=T State2=T Statel=T State0=T
PORTE=0x00;

DDRE=0x00;

// Port F initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funci=In FuncO=In
// State7=T State6=T State5=T State4d=T State3=T State2=T Statel=T State0=T
PORTF=0x00;

DDRF=0x00;

// Port G initialization

// Func5=In Func4=In Func3=In Func2=In Funci=In FuncO=In
// State5=T State4=T State3=T State2=T Statel=T StateO=T
PORTG=0x00;

DDRG=0x00;

// Port H initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funci=In FuncO=In
// State7=T State6=T State5=T State4d=T State3=T State2=T Statel=T State0=T
PORTH=0x00;

DDRH=0x00;

// Port J initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funci=In FuncO=In
// State7=T State6=T State5=T State4d=T State3=T State2=T Statel=T StateO=T
PORTJ=0x00;

DDRJ=0x00;



// Port K initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funci=In FuncO=In
// State7=T State6=T State5=T State4d=T State3=T State2=T Statel=T State0=T
PORTK=0x00;

DDRK=0x00;

// Port L initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funci=In FuncO=In
// State7=T State6=T State5=T State4d=T State3=T State2=T Statel=T StateO=T
PORTL=0x00;

DDRL=0x00;

// Timer/Counter O initialization
// Clock source: System Clock
// Clock value: Timer O Stopped
// Mode: Normal top=FFh

// OCOA output: Disconnected
// OCOB output: Disconnected
TCCROA=0x00;

TCCROB=0x00;

TCNT0=0x00;

OCROA=0x00;

OCROB=0x00;

// Timer/Counter 1 initialization

// Clock source: System Clock

// Clock value: Timer 1 Stopped

// Mode: Normal top=FFFFh

// OC1A output: Discon,

// OC1B output: Discon,

// OC1C output: Discon,

// Noise Canceler: Off

// Input Capture on Falling Edge

// Timer 1 Overflow Interrupt: Off

// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
// Compare C Match Interrupt: Off
TCCR1A=0x00;

TCCR1B=0x00;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00;

OCR1BL=0x00;

OCR1CH=0x00;

OCRI1CL=0x00;

// Timer/Counter 2 initialization
// Clock source: System Clock
// Clock value: Timer 2 Stopped
// Mode: Normal top=FFh

// OC2A output: Disconnected
// OC2B output: Disconnected
ASSR=0x00;

TCCR2A=0x00;

TCCR2B=0x00;

TCNT2=0x00;

OCR2A=0x00;

OCR2B=0x00;

// Timer/Counter 3 initialization
// Clock source: System Clock
// Clock value: Timer 3 Stopped
// Mode: Normal top=FFFFh

// Noise Canceler: Off

// Input Capture on Falling Edge
// OC3A output: Discon,



// OC3B output: Discon.

// OC3C output: Discon,

// Timer 3 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
// Compare C Match Interrupt: Off
TCCR3A=0x00;

TCCR3B=0x00;

TCNT3H=0x00;

TCNT3L=0x00;

ICR3H=0x00;

ICR3L=0x00;

OCR3AH=0x00;

OCR3AL=0x00;

OCR3BH=0x00;

OCR3BL=0x00;

OCR3CH=0x00;

OCR3CL=0x00;

// Timer/Counter 4 initialization
// Clock source: System Clock

// Clock value: Timer 4 Stopped
// Mode: Normal top=FFFFh

// OC4A output: Discon,

// OC4B output: Discon.

// OCA4C output: Discon,

// Noise Canceler: Off

// Input Capture on Falling Edge
// Timer 4 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
// Compare C Match Interrupt: Off
TCCR4A=0x00;

TCCR4B=0x00;

TCNT4H=0x00;

TCNT4L=0x00;

ICR4H=0x00;

ICR4L=0x00;

OCR4AH=0x00;

OCR4AL=0x00;

OCR4BH=0x00;

OCR4BL=0x00;

OCR4CH=0x00;

OCR4CL=0x00;

// Timer/Counter 5 initialization
// Clock source: System Clock

// Clock value: Timer 5 Stopped
// Mode: Normal top=FFFFh

// OCB5A output: Discon,

// OC5B output: Discon.

// OC5C output: Discon,

// Noise Canceler: Off

// Input Capture on Falling Edge
// Timer 5 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
// Compare C Match Interrupt: Off
TCCR5A=0x00;

TCCR5B=0x00;

TCNT5H=0x00;

TCNT5L=0x00;

ICR5H=0x00;

ICR5L=0x00;

OCR5AH=0x00;

OCR5AL=0x00;

OCR5BH=0x00;

OCR5BL=0x00;

OCR5CH=0x00;



OCR5CL=0x00;

// External Interrupt(s) initialization
// INTO: Off

// INT1: Off

// INT2: Off

// INT3: Off

// INT4: Off

// INT5: Off

// INT6: Off

// INT7: Off
EICRA=0x00;
EICRB=0x00;
EIMSK=0x00;

// PCINTO interrupt: Off
// PCINT1 interrupt: Off
// PCINT2 interrupt: Off
// PCINT3 interrupt: Off
// PCINT4 interrupt: Off
// PCINT5 interrupt: Off
// PCINT6 interrupt: Off
// PCINT7 interrupt: Off
// PCINTS8 interrupt: Off
// PCINT9 interrupt: Off
// PCINT10 interrupt: Off
// PCINT11 interrupt: Off
// PCINT12 interrupt: Off
// PCINT13 interrupt: Off
// PCINT14 interrupt: Off
// PCINT15 interrupt: Off
// PCINT16 interrupt: Off
// PCINT17 interrupt: Off
// PCINT18 interrupt: Off
// PCINT19 interrupt: Off
// PCINT20 interrupt: Off
// PCINT21 interrupt: Off
// PCINT22 interrupt: Off
// PCINT23 interrupt: Off
PCMSKO0=0x00;
PCMSK1=0x00;
PCMSK2=0x00;
PCICR=0x00;

// Timer/Counter O Interrupt(s) initialization
TIMSK0=0x00;
// Timer/Counter 1 Interrupt(s) initialization
TIMSK1=0x00;
// Timer/Counter 2 Interrupt(s) initialization
TIMSK2=0x00;
// Timer/Counter 3 Interrupt(s) initialization
TIMSK3=0x00;
// Timer/Counter 4 Interrupt(s) initialization
TIMSK4=0x00;
// Timer/Counter 5 Interrupt(s) initialization
TIMSK5=0x00;

// USARTO initialization

// Communication Parameters: 8 Data, 1 Stop, No Parity
// USARTO Receiver: On

// USARTO Transmitter: On

// USARTO Mode: Asynchronous
// USARTO Baud Rate: 9600
UCSROA=0x00;

UCSROB=0x98;

UCSROC=0x06;

UBRROH=0x00;

UBRROL=0x67;

// USARTT1 initialization

// Communication Parameters: 8 Data, 1 Stop, No Parity
// USART1 Receiver: On

// USART1 Transmitter: Off



// USART1 Mode: Asynchronous
// USART1 Baud Rate: 9600
UCSR1A=0x00;

UCSR1B=0x10;

UCSR1C=0x06;

UBRR1H=0x00;

UBRR1L=0x67;

// USART2 initialization

// Communication Parameters: 8 Data, 1 Stop, No Parity
// USART2 Receiver: On

// USART2 Transmitter: On

// USART2 Mode: Asynchronous
// USART2 Baud Rate: 38400
UCSR2A=0x00;

UCSR2B=0x98;

UCSR2C=0x06;

UBRR2H=0x00;

UBRR2L=0x19;

// USARTS3 initialization

// Communication Parameters: 8 Data, 1 Stop, No Parity
// USART3 Receiver: On

// USART3 Transmitter: On

// USART3 Mode: Asynchronous
// USART3 Baud Rate: 38400
UCSR3A=0x00;

UCSR3B=0x98;

UCSR3C=0x06;

UBRR3H=0x00;

UBRR3L=0x19;

// Analog Comparator initialization

// Analog Comparator: Off

// Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

ADCSRB=0x00;

#asm( “sei” )

delay_ms(1000);

put_flashstring_0( “WrwnOBC INITIATEDWr#n" );
delay_ms(1000);

}

void Boot_SD(void)
{
put_flashstring_0( “SD healthcheck startwrwn” );
delay_ms(200); //wait for SDcard
put_string_3( “mode /mWrwn” );
delay_ms(20);
put_string_3( “fcreate SDIN. jpgWrwn” ); //make a file
wait_message();
put_string_3( “fcreate INTERUPT.jpgWrwn” ); //make a file to make sure the condition of SD card.
wait_message();
delay_ms(1000);
put_flashstring_0( “SD INITIATEDWr#n" );
delay_ms(1000);
}

void put_string_0(unsigned char str[]) // Output function for limited string array via uartO,
{

int k;

for(k=0;*(str+k)1=0;k++)

{

putcharO(*(str+Kk));



}

void put_flashstring_O(flash unsigned char *str) // Output function for unlimited string array marked with “ “ (quotes)
via uart0,

{

int j;

for(j=0;*(str+j)1=0;j++)
{
putcharO(*(str+ij));

void put_string_3(flash unsigned char *str) // Output function for unlimited string array marked with “ (quotes)via

uart3,
{
int i;
for(i=0;*(str+i)|=0;i++)
{
putchar3(*(str+i));

}

void uartO_send_int(int x) // Send integer variables via uartO

{

int divide = 10000;
char i,c;

for( i =0 ;i 4;i++)
{

c = x / divide;

X = x % divide;
putchar(c + ‘0" );
divide = divide / 10;
}

putchar(x + ‘0" );

}

void uart3_send_int(int x) // Send integer variables via usart3
{

int divide = 10000;

char i,c;

for( i =0 ;i {40 ++)

{

c = x / divide;

X = x % divide;
putchar3(c + ‘0" );
divide = divide / 10;
}

putchar3(x + 0" );

}

void wait_message(void) // OBC waits for SD card until “O" from uart3(SDcard).
{
unsigned char dump;
// SD—COM2 2 2HH ¢ 7|ctE
while(fRX==0)
{
dump = getchar3();
if(dump==" 0" )



{
fRX=1;
}

}

fRX=0;
}

// Camera C328 fuctions start//
void C328_send_command(unsigned char *cmd)

{

putchar2(cmd[0]);
putchar2(cmd[1]);
putchar2(cmd[2]);
putchar2(cmd[3])
putchar2(cmd[4])
putchar2(cmd[5])

}

void sync(void)

{
cmd[0]=0xAA;
cmd[1]=0x0D;
cmd[2]=0x00;
cmd[3]=0x00;
cmd[4]=0x00;
cmd[5]=0x00;
C328_send_command(cmd);

}

void ACK_sync(void)

{
cmd[0]=0xAA;
cmd[1]=0xO0E;
cmd[2]=0x0D;
cmd[3]=0x00;
cmd[4]=0x00;
cmd[5]=0x00;
C328_send_command(cmd);

}

void init_C328(void)

{
cmd[0]=0xAA;
cmd[1]=0x01;
cmd[2]=0x00;
cmd[3]=0x07;
cmd[4]=0x00;
cmd[5]=0x05; //320x240=05, 640x480=07
C328_send_command(cmd);

}

void set_package_size(void)

{
cmd[0]=0xAA;
cmd[1]=0x06;
cmd[2]=0x08;
cmd[3]=0x00;
cmd[4]=0x01;
cmd[5]=0x00;
C328_send_command(cmd);

}

void snapshot(void)

{
cmd[0]=0xAA;
cmd[1]=0x05;
cmd[2]=0x00;
cmd[3]=0x00;
cmd[4]=0x00;
cmd[5]=0x00;



C328_send_command(cmd);

}

void get_picture(void)

{
cmd[0]=0xAA;
cmd[1]=0x04;
cmd[2]=0x01;
cmd[3]=0x00;
cmd[4]=0x00;
cmd[5]=0x00;
C328_send_command(cmd);

}

void package(char n)

{
cmd[0]=0xAA;
cmd[1]=0xO0E;
cmd[2]=0x0A;
cmd[3]=0x00;
cmd[4]=0x00+n;
cmd[5]=0x00;
C328_send_command(cmd);

}

void lastACK(void)

{
cmd[0]=0xAA;
cmd[1]=0xO0E;
cmd[2]=0x0A;
cmd[3]=0x00;
cmd[4]=0xF0;
cmd[5]=0xF0;
C328_send_command(cmd);

}

void connect(void)

{
unsigned int i=0, success=0;
while(success==0)

{

for(i=0;i{100;i++)
{

sync();

delay_ms(100);

if(i%2==0)

{

put_flashstring_0( “.” );
}

if(C328_ACK_data[0]==0xAA && C328 ACK_ data[1]==0x0E && C328 ACK_data[2]==0x0D && C328 ACK_
data[6]==0xAA && C328_ACK_data[7]==0x0D)

{
success=1;
delay_ms(100);
i=500;
}
}
}
}
void Boot_CAM(void) //  CAM initiates

{



put_flashstring_0( “CAM healthcheck startwritn” );
delay_ms(2000);
connect(); //C3281} HZA (syncEL{7])

delay_ms(100);
ACK_sync();
delay_ms(50);

g_nRxHead_0=0;

init_C328(); // C328 initial A&

delay_ms(50);

if(C328_ACK_data[0]==0xAA && C328_ACK_data[1]==0x0E && C328 ACK_data[2]==0x01)
{

delay_ms(500);

}
delay_ms(50);

g_nRxHead_0=0;

set_package_size(); // package size A%

delay_ms(50);

if(C328_ACK_data[0]==0xAA && C328_ACK_data[1]==0x0E && C328 ACK_data[2]==0x06)
{

delay_ms(500);
}
delay_ms(50);
g_nRxHead_0=0;
printf( “WrnCAM INITIATED Writn” );
}

// Camera C328 fuctions end//

void takePIC(int PN) // Take Pic. PN stands for the number of Pics.
{

int imgsize, numpack;

int m,n,cnt, picn, filesizen;

int min,sec;

unsigned char filesizes[11];

unsigned int i=0;

cnt=1;

while(cnt!=PN)

{

snapshot(); // snapshot (AIZI%I7])
picn=rand(); // prevent overwriting when OBC restarting.
put_string_3( “fcreate P” ); //make a file
uart3_send_int(picn);

put_string_3( “.jpgWrwn” ); //make a file

wait_message();

put_string_3( “fopen P" ); //make a file
uart3_send_int(picn);

put_string_3( “.jpg /wWrwn" ); //make a file
wait_message();

cnt++;



if(C328_ACK_data[0]==0xAA && C328_ACK_data[1]==0x0E && C328_ACK_data[2]==0x05)

{

delay_ms(500);

}
delay_ms(50);

g_nRxHead_0=0;

get_picture(); // get picture (AFZI HE7])
delay_ms(50);

imgsize = C328_ACK_data[10]*(16*16) + C328_ACK_data[9];
numpack = imgsize/250 + 1;
n=numpack;

m=0;

delay_ms(1000);

while(m{n)

{ g_nRxHead_0=0;
for(i=0;i{256;i++) // C328 _ACK dataE 25 022 Al
{ C328_ACK_datal[i]=0;
Lackage(m):

delay_ms(50);
put_string_3( “fwrite /250" );
put_string_3( “Wrwn” );
wait_message();
for(i=4;i{254;i++)
{

putchar3(C328_ACK_datal[i]);

}

put_string_3( “Wrwn” );
wait_message();

m++;
}
lastACK();
put_string_3( “fcloseWrwn” );
wait_message();

if(GSO=="1") //Interrupt from Ground Station to send current pic

{

put_flashstring_0( “Ready 4 Picl filename is P" );
uart0_send_int(picn);

put_flashstring_0( “.jpg_" )

delay_ms(3000);

put_string_3( “fsize P" );

uart3_send_int(picn);

put_string_3( “.jpgWrwn” );

for(i=0;i{10;i++)
{
filesizes[i]=0;
}
filesizes[10]=NULL;

i=0;

HEl

via uartO(RF module).



while(i(10)
{

filesizes[i]=getchar3();

if(filesizes[i]l=" O" ) // deleting ‘O’
{
i+4;

}
}

for(i=0;i{10;i++)
{
putcharO(filesizes[i]);

}

filesizen=atoi(filesizes);

put_flashstring_0( “bytes_” );
delay_ms(5000);

numpack = filesizen/125;
n=numpack;

m=0;

min= n/6;
sec = (n—min*6)*10;

printf( “Downloading time %dmin %dsecWrwn”  min,sec);
delay_ms(10000); // ready 4 Ground Station (GS).

put_string_3( “fopen P" );

uart3_send_int(picn);

put_string_3( “.jpg /rwrwn” ); //open the file to read
wait_message();

while(m ¢ n) //start file—transmit,

{
put_string_3( “fgetc /125Wrwn" );

for(i=0;i{125;i++)

{
PIC_datali]=getchar3();
}

for(i=0;i{125;i++)

{
putchar(PIC_datalil);
}

delay_ms(10000); // interval for RF module (to prevent overheat)
m++;

}

put_string_3( “fcloseWrwn” ); // file—transmit end,
wait_message();
GSo=" 0" ;

delay_ms(10000);
Boot_OBC(); // initate OBC.
Boot_CAM(); //When error occurs after completing file—transmit, to revive CAM,



nominal_telemetry();

}
}

void gpsparsing(void) // read GPS coordiates
{

ITTTTTT1171771711711777117777 WU parsing #4=/////111111111111111111111111111111111111

//int i=0;
int j=0;

int k=0;
int 1=0;

int n=0;
int p=0;
int LMW=0;

unsigned char han[100];
unsigned char dong[100];
unsigned char lee[100];
unsigned char time[30];
unsigned char latitude[30];
unsigned char longitude[30];
unsigned char altitude[30];
unsigned char nsatel[20];
unsigned char speed[10];
float latitude_float;

float longitude_float;

float latitude_deg_float;
float longitude_deg_float;

T 7170707711 A= E4=/77771111111111111111117111111117111111111717

unsigned char *token;

0011110000071 17777777 R\ - 2-/7777111111177111111111711111111711111111171111

while(LMWI=1)

{
han[jl=usartl_rx_isr();
if((han[jl==" A’ )&&(han[j—1]==" G’ ))
{k=1;} //GGA

if((han[]]::' G’ )&&(han[].—1]::, T, ))
{k=2:} //NTG
i+t



/1—=G G A Azt ?I=, 8k, /8%, 1=
while(k==1)
{

dong[l++]=usart1_rx_isr();

if(UDR1==13)

{

token = strtok(dong, “,” );
strncpy(time, token, strlen(token));
time[strlen(token)] = NULL;

token = strtok(NULL, “” );

strncpy(latitude, token, strlen(token));

latitude[strlen(token)] = NULL;

latitude_float = atof(latitude);

/1 M2t

/1l A=

latitude_deg_float = (latitude_float — 3600)/60 + 36;

token = strtok(NULL, “” );
token = strtok(NULL, “” );

strncpy(longitude, token, strlen(token));

longitude[strlen(token)] = NULL;

longitude_float = atof(longitude);

longitude_deg_float = (longitude_float — 12600)/60 + 126;

token = strtok(NULL, “” );
token = strtok(NULL, “” );
token = strtok(NULL, “” );

strncpy(nsatel, token, strlen(token));
nsatel[strlen(token)] = NULL;

token = strtok(NULL, “," );

token = strtok(NULL, “," );
strncpy(altitude, token, strlen(token));
altitude[strlen(token)] = NULL;

1=0;
k=k+3;
}

}

// VTG &

while(k==2)

{

lee[n++]=usart1_rx_isr();
if(UDR1==13)
{
token = strtok(lee, “” );
token = strtok(NULL, “," );
token = strtok(NULL, “." );
token = strtok(NULL, “," );
token = strtok(NULL, “," );
token = strtok(NULL, “," );

strncpy(speed, token, strlen(token));
speed[strlen(token)] = NULL;

/I 8=

/]9 &

// A&

/&=

// latitude_degree_float

// longitude_degree_float



while(p==1)
{

//put_flashstring_0( “ time = );
put_string_0(time);

put_flashstring_0( “ “);
//put_flashstring_0( “, altitude = *);
put_string_O(altitude);
put_flashstring_0( “ “);
//put_flashstring_0( “, speed = °);
//put_string_0(speed);
//put_flashstring_0( “ “);
//put_flashstring_0( “, latitude = *);
put_string_O(latitude);
put_flashstring_0( “ “);
//put_flashstring_0( “, longitude = );
put_string_0(longitude);
//put_flashstring_0( “ “);
delay_ms(3000);

//put_flashstring_0( “Wrwn” );

p=0;

LMW=1;

} // ®A while end

// Temperature fuctions
unsigned char DS18S20_reset(void)
{

unsigned char presence,

DQ_LOW;
delay_us(480);
DQ_HIGH;
delay_us(70);
do
{

presence = PIND.O;
Iwhile(presence);
delay_us(424);
return(presence);

}

unsigned char read_data(void)
{
unsigned char i;
unsigned char data = 0x00;

for(i=0;i{8;i++)

{
DQ_LOW;
DQ_HIGH;
delay_us(15);

if(PIND & 0x01)
data |= 0x80;



delay_us(120);

if(i{7)
data = data )) 1;
}
return data;
}
void write_data(unsigned char data)
{
unsigned char i;
for(i=0;i(8;i++)
{
DQ_LOW;
delay_us(15);
if(data & 0x01)
DQ_HIGH;
delay_us(70);
DQ_HIGH;
delay_us(5);
data = data )) 1;
}
}

void disp_data(unsigned int sign_byte, unsigned int temp_byte)

{

unsigned char half, temp, sign, temper[6];

if(temp_byte & 0x01) == 1) // A4X HCt
half = 5;

else
half = 0;

temp = temp_byte ») 1, // Z|5t2 HIE(ATO0|sH) AX|

if(sign_byte)
{ . ]
sign = —
temp = 128 — temp; // 29| E=a AN (S5LH)
}
else
sign = 4+ ;

sprintf(temper, “ %c%d.%dWrwn” , sign, temp, half);

put_string_O(temper);
delay_ms(1000);

}

void read_temp(void)

{
char get[10];
unsigned char temp_Isb, temp_msb;
unsigned char i;

DS18S20_reset();
delay_us(5);
write_data(Oxcc);
delay_us(5);
write_data(0x44);
delay_us(104);

DS18S20_reset();
delay_us(5);



write_data(Oxcc);
delay_us(5);
write_data(Oxbe);
delay_us(104);

for(i=0;i{9;i++)
get[i] = read_data();

temp_lsb = get[0];
temp_msb = get[1];

disp_data(temp_msb, temp_lsb);
delay_ms(100);
DS18S20_reset();

}

void nominal_telemetry(void)
{

gpsparsing();

read_temp();

}



