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typedef  struc t Packet 
{ 

unsigned char carID; 
unsigned char  stationed; 
unsigned char  type;  
char  parity;  //even parity                            
unsigned char  frame; 

} Packet; �
�
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Packet createPacket( unsigned char  carID, unsigned cha r stationID, unsigned char type) 
{ 
 Packet ret; 
 char  i,mask,one; 
 ret.carID = carID; 
 ret.stationID = stationID; 
 ret.type = type; 
 
 ret.frame = 0; 
 
 ret.frame |= stationID; 
 ret.frame |= (carID << 2); 
 ret.frame |= (type << 4); 
  
 mask = 0x80; 
 for ( i = 0,one = 0; i < 8; i++ ) 
 { 
  if( ret.frame & mask ) one++; 
  mask >>= 1; 
 } 
  
 if( one % 2 == 1 )  
 { 
  ret.parity = 1; 
  ret.frame |= 0x80; 
 } 
 return  ret; 
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Packet decompose( unsigned char  x) 
{ 
 Packet p; 
 if( x & 0x80 ) p.parity = 1; 
 else p.parity = 0; 
 p.frame = x; 
  
 p.stationID = (x & 0x03); 
 p.carID = ((x >> 2) & 0x03); 
 p.type = ((x >> 4) & 0x07); 
 
 return  p; 
} �
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#define  ST_PACKET   0 
#define  CAR_PACKET  1 
#define  ACK_PACKET  2 
#define  COL_PACKET  3 
#define  ON_PACKET 4�
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void   
broadcastPacket( unsigned char  carID, unsigned char  stationID, unsigned char  type) 
{  
 Packet bPacket = createPacket(carID,stationID,type ); 
 txON(); 
 sendByte(bPacket.frame); 
 txOFF(); 
} �
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if ( stepCount % 150 == 0 ) 
{ 
 broadcastPacket(0,STATION_ID,ON_PACKET); 
 PORTD |= (1<<1);                   //start of strobe i/o  
 while (1) 
 { 
  if( PIND & (1<<PD3_INT1) ) 
   break; 
 } 
 PORTD &= ~(1<<1);                //end of strobe i/o  
} �
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if ( PIND & (1<<PD3_INT1) ) 
{ 
 LED_ON(0); 
 PORTD |= (1<<1); 
 for ( i = 0; i < 5; i++ ) 
 { 
  LED_OFF(5); 
  broadcastPacket(0,STATION_ID,COL_PACKET); 
 } 
 PORTD &= ~(1<<1); 
 LED_OFF(0); 
} �
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rxON(); 
data = recieveByte(); 
rxOFF(); 
`p = decompose(data); �
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if ( p.type == CAR_PACKET) 
{ 

LED_ON(4); 
PORTC = p.carID; 
sendPacket(p.carID,STATION_ID,ACK_PACKET);  //ack sent  
/*duplicity checking*/    
for ( i = 0; i < bufPtr; i++ ) 
{ 
           if( carBuf[i] == p.carID ) break; 
} 
 
if ( i >= bufPtr && bufPtr + 1 < MAX_CAR )  
{ 
 carBuf[i] = p.carID;                                            
//car table updated  
 bufPtr++; 
}   

} �
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if ( p.type == COL_PACKET ) 
{ 
 sendPacket(p.carID,STATION_ID,ACK_PACKET); 
       /*inform the broadcaster unit using strobe i/o 
 LED_ON(0); 
 while (1) 
 { 
  if( (PIND & (1<<1)) ) break; 
 } 
 LED_OFF(0); 
 temp = PORTC; 
       /*Flash a “C” in the display 3 times*/ 
 for ( i = 0; i < 3; i++ ) 
 { 
  PORTC = display[12]; 
  if ( PD[12] == 1 ) LED_ON(3); 
  else  LED_OFF(3); 
  _delay_ms(400); 
  PORTC = 0; 
  LED_OFF(3); 
               _delay_ms(400); 
 } 
 PORTC = temp; 
} �
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if ( p.type == ST_PACKET || p.type == ON_PACKET ) 
{ 
 LED_ON(4); 
 PORTC = display[p.stationID]; 
 if ( p.stationID != prevID || p.type == ON_PACKET ) 
 { 
  prevID = p.stationID; 
  writeCMD(0xAF,0x3F); //change frequency to 439.7575 MHz  
  sendPacketWithAck(CAR_ID,0,CAR_PACKET); 
  writeCMD(0xA6,0x40); //change frequency to 434 MHz  
 } 
} �
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if ( (PIND & (1<<PD3_INT1)) ) 
{ 
 writeCMD(0xAF,0x3F); 
 sendPacketWithAck(CAR_ID,0,COL_PACKET); 
 writeCMD(0xA6,0x40); 
} �
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if (p.type == COL_PACKET) 
{ 
 temp = PORTC; 
 for ( i = 0; i < 3; i++ ) 
 { 
  PORTC = display[12]; 
  _delay_ms(400); 
  PORTC = 0x00; 
  _delay_ms(400); 
 } 
    
 PORTC = temp; 
} �
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void 
sendPacketWithAck( unsigned char  carID, unsigned char  stationID, unsigned char  type) 
{ 
 Packet p = createPacket(carID,stationID,type); 
 Packet q; 
 unsigned char  step = 1,success = 0,data,attempt = 0; 
 int delay; 
 while(1) 
 { 
  timeOut = TIME_LIMIT; 
  txON(); 
  sendByte(p.frame); 
  txOFF(); 
   
  timeOut = TIME_LIMIT; 
  rxON(); 
  data = recieveByte(); 
  rxOFF(); 
   
  q = decompose(data); 
  /*Ethernet Exponential Back Off algorithm*/  
  if( q.type == ACK_PACKET && q.carID == CAR_ID ) 
  { 
   success = 1; 
   break; 
  } 
  else 
  { 
   delay = rand() % (1 << step); 
   _delay_ms(delay); 
   if( step < 10 ) step++; 
   if( attempt == 16 ) break; 
  } 
  attempt++; 
 } 
  
} �
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void writeCMD(unsigned char hiByte,unsigned char loByte)  
{ 
 PORT_SS &= ~(1<<PB2_SS);   //assert low on the nSEL pin to enable SPI 
of RFM12  
 SPDR = hiByte; 
 while(!(SPSR & (1<<SPIF)));   //wait for SPI transfer to complete  
 SPDR = loByte; 
 while(!(SPSR & (1<<SPIF))); 
 PORT_SS |= (1<<PB2_SS);      //assert high to disable SPI of RFM12  
} �

�

� �



�

�

� 
 � 
 � � � � � ��� � � � � � � �� 
 � � � � � � �� � � 
 � � �� � � � � � � 
 � � �� � �  
 � ��
! � � 
 �

,��� �

� � � � 	 
 � � 
 � � � � � 
 � � 
 � � � � � � � � 
 
 � � � � � ���
� �0 �

�
�

·  
��	��)�����!�����"��/2-�
�
370��������������������	���	���G�����#J������������ ���	��������	������������	�����
�	
���������������	��	�����#J����������370�����	��� ������������	����������������
���2��	�
�����	����	�������	�����������������0-5��� ���������������������'3P.#����(�
�����������	��	.3I���	�����������������������
����� ��0-5������������������������
�
������	��F1FF��	������������	������������������
� ����������������	�������	����
������������	����C�������������	��	�������#J������� ����
������	��F15G��	�������
�����	���������������������
�����������
�
��

���������!� �
(�����
 
void sendByte(unsigned char data) 
{ 
 unsigned char  ready = 0; 
               //RGIT is checked to see whether  
                 data transmission is complete or n ot  
 while (ready == 0) 
 { 
  PORT_SS &= ~(1<<PB2_SS); 
  PORT_MOSI &= ~(1<<PB3_MOSI); 
  asm ("nop"); 
  if ( (PIN_MISO & (1<<PB4_MISO)) ) 
  { 
   ready = 1; 
  } 
  PORT_SS |= (1<<PB2_SS); 
                  //this timeout is only used by car module  
  timeOut--; 
  if ( timeOut <= 0 ) return ; 
 } 
 SPCR |= (1<<SPE) | (1<<MSTR) | (1<<SPR0); 
 writeCMD(0xB8,data); 
} 
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� nsigned  char recieveByte() 
{  
 unsigned char  ret; 
              //nFFIT pin is polled to see whether FIFO is full or not 
 while (1) 
 { 
  if ( (PIND & (1<<PD2_INT0)) )  
  { 
   LED_ON(1); 
   break ; 
  } 
                             //timeout is only used by car module 
  timeOut--; 
  if ( timeOut <= 0 ) return  0xFF; 
 } 
 PORT_SS &= ~(1<<PB2_SS); 
 SPDR = 0xB0; 
 while(!(SPSR & (1<<SPIF))); 
 SPDR = 0x00; 
 while(!(SPSR & (1<<SPIF))); 
 PORT_SS |= (1<<PB2_SS); 
 ret = SPDR; 
 return  ret; 
} �
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