Embedded C code 

#include <Mega32.h>

#include <delay.h>    

#include <stdio.h>  

//#include <90s8515.h> 

#define begin {

#define end }     

//#define led PORTB                                 

#define incr 80            

#define cw 1

#define ccw -1 

#define Vertical   0

#define Horizontal 1

#define debounce 10      

#define maxkeys 16   

#define tolerance 30  

#define gracePeriod 5 //seconds given to leave the room  

#define maxAttempts 3 //number of tries given to disarm before sounding alarm       

#define vibDuration 1 //number of seconds to consider the same vibration

#define disarmTime 10 //seconds allowed to disarm system before alarm sounds

//NOTES: Connect to Hyperterminal at 115.2kHz

//PORTA connect to motor controller

//PORTB connect to LEDs

//PORTC connect to keypad

//PORTD connect to hardware (for ICP, reset) and for RX/TX

//Don't forget to tie a two cable jumper from Rx, Tx pins to PORT D (white wire is Rx Green is Tx)

signed char shortPath(unsigned char, unsigned char, unsigned char);

void motor(unsigned char, char, unsigned char, char);

//States for keypad operation

enum { disarm, armed, teach_motor, teach_code, maybe_armed, leaveRoom, intruder, violation };

unsigned char key, butnum, prevButnum;   

//key pad scan table

flash unsigned char keytbl[16]={0xee, 0xde, 0xbe, 0xed, 0xdd, 0xbd, 0xeb, 0xdb, 0xbb, 0xd7, 0x7e, 0x7d, 0x7b, 0x77, 0xe7, 0xb7};

enum{pushed,notPushed,maybePushed,maybeNotPushed};

unsigned char terminate,flag;

unsigned int counter;   

unsigned int t1,t2,t3,t4;

unsigned char eventCounter;        

unsigned char i, steps;   

signed char phaseH, phaseV, directionH, directionV;

signed char motor_h, motor_v; 

signed char sensh[10],sensv[10];

unsigned char beatFlag, newKey;

unsigned int beat,keyBeat,prevKeyBeat;

unsigned char code[5], attempt_code[5];

unsigned int rhythm[5], attempt_rhythm[5];

unsigned char state,entry,prevstate;

unsigned int seconds_counter;

unsigned long seconds,vibTime;

unsigned char failure;

unsigned int countDown;

unsigned char rhythmHelper;

unsigned char mostRecentlyTriggered;

signed char dirH, dirV;

unsigned char newCode;

unsigned char changeLocation;

unsigned char sensorIndex;  //sensor to be displayed/modified

unsigned char quickView;

unsigned char disarmCntdn;

unsigned char alarm;

//Use input capture pin (ICP) to timestamp a trigger event using

//Timer1

interrupt [TIM1_CAPT] inputCapt(void)

begin


unsigned char violationIndex,tempH,tempV;


//quickView = PINB;


//led = ~ICR1L;    


//D.7 --> reset for Schmidtt Trigger 4


//D.6 --> ICP pin                     


//D.5 --> reset for Schmidtt Trigger 3


//D.4 --> reset for Schmidtt Trigger 2


//D.3 --> INT1 -- reset for Schmidtt Trigger 1


//Sensor 1 triggered the interrupt

/*
if (!PINB.0) printf("sensor 1 triggered first\n\r");


if (!PINB.1) printf("sensor 2 triggered first\n\r");


if (!PINB.2) printf("sensor 3 triggered first\n\r");


if (!PINB.3) printf("sensor 4 triggered first\n\r");

*/


//printf("%d\n\r",quickView);



//Reset Schmidtt Triggers


//DDRD = 0xB8; //Flash on reset signal to sensor

    //delay_ms(100);
//Length of time to place 5V on Schmitt for reset

    //DDRD = 0x00; //return all pins to input pins   


printf("in the ICP routine");


if ((DDRB & 0x0f) == 0x00) //indicates this is the first sensor to trigger


begin      



printf("first sensor triggered\n\r");      



TCNT1 = 0; //reset timer;  


end



//Disable sensors already triggered by forcing output high                


if (!PINB.0) begin 



t1 = ICR1H;

  

t1 = t1 << 8;

  

t1 = t1 | ICR1L;      

  

printf("turing off sensor1\n\r");



DDRB.0 = 1;



PORTB.0 = 1;              



printf("%d\n\r",DDRB);



violationIndex = 1;


end        


else if (!PINB.1) begin



t2 = ICR1H;

  

t2 = t2 << 8;

  

t2 = t2 | ICR1L;  

  

printf("turning off sensor2\n\r");



DDRB.1 = 1;



PORTB.1 = 1;     



printf("%d\n\r",DDRB);



violationIndex = 2;


end


else if (!PINB.2) begin



t3 = ICR1H;

  

t3 = t3 << 8;

  

t3 = t3 | ICR1L;

  

printf("turning off sensor3\n\r");



DDRB.2 = 1;



PORTB.2 = 1;  



printf("%d\n\r",DDRB);



violationIndex = 3;


end


if (!PINB.3) begin



t4 = ICR1H;

  

t4 = t4 << 8;

  

t4 = t4 | ICR1L;              

  

printf("turning off sensor4\n\r");



DDRB.3 = 1;



PORTB.3 = 1;                   



printf("%d\n\r",DDRB);



violationIndex = 4;


end


//outputs to VB program if state = armed and a new vibration occurs


if ((state == armed) & (seconds - vibTime)>vibDuration) begin



printf("Violation\n\r");   



alarm = 1;



printf("%d\n\r", violationIndex);



//Take a picture of violation



//First, slew motors - have motor take shortest path to desired location

 

tempH = shortPath(sensh[violationIndex], motor_h,Horizontal);

    
tempV = shortPath(sensv[violationIndex], motor_v,Vertical);                         

    
motor(tempH,dirH,tempV,dirV); 



//Invoke VB picture command



printf("Video Capture\n\r"); 



vibTime = seconds;



printf("%d\n\r",vibTime);
//Used to timestamp picture 


end 


//reset Schmidtt Triggers


DDRB = 0x1f;           //NOTE: LED on PORTB.4

    
PORTB = 0x0f;

  
delay_ms(100);

  
DDRB = 0x10;          



/*if ((DDRB & 0x0f) == 0x0f) //indicates all four sensors have been triggered


begin 



printf("all four sensors triggered, resetting...\n\r");                     



//reset the PORTB pins to inputs                                                



PORTB = (PORTB & 0xf0);



DDRB = (DDRB & 0xf0);          



printf("T1: %d , T2: %d , T3: %d , T4: %d\n\r",t1,t2,t3,t4);   



//reset schmidtt Triggers



//DDRD = 0xB8; //Flash on reset signal to sensor

        //delay_ms(100);
//Length of time to place 5V on Schmitt for reset

        //DDRD = 0x00; //return all pins to input pins 


end*/


/*if (eventCounter == 4) eventCounter = 0;    


switch (eventCounter)


begin

  
case 0:

  

TCNT1 = 0; //reset counter;  

  

printf("Timer start");

  

break;

  
case 1:

  

t1 = ICR1H;

  

t1 = t1 << 8;

  

t1 = t1 | ICR1L;

  

printf("Time1: %d\n\r",t1);

  

break;


  
case 2:

  

t2 = ICR1H;

  

t2 = t2 << 8;

  

t2 = t2 | ICR1L;

  

printf("Time2: %d\n\r",t2);

  

break;

  
case 3:           

  

t3 = ICR1H;

  

t3 = t3 << 8;

  

t3 = t3 | ICR1L;   

  

printf("Time3: %d\n\r",t3);

  

//Reset Schmidtt Trigger

  

DDRD = 0xB8; //Flash on reset signal to sensor

        delay_ms(100);
//Length of time to place 5V on Schmitt for reset

        DDRD = 0x00; //return all pins to input pins        

  

break;

  
default:

  

eventCounter = 0;

  

break;

 
end
         


eventCounter++;
*/

end

interrupt [TIM0_OVF] overflow(void)

begin                              


//overflows every 16us


seconds_counter++;


if (seconds_counter == 62500) begin



seconds++;



seconds_counter = 0;



if (disarmCntdn <= disarmTime) //implies the countdown hasn't looped back around yet



begin




disarmCntdn--;



end


end


counter++;      


if (counter == 1250) //occurs every 20ms 


begin     



countDown--;



beatFlag = 1;  



beat++;



counter = 0;


end

end

//Alert user when violation occurs

interrupt [EXT_INT0] void ext_int0_isr(void)

begin


signed int violationIndex;


int tempH, tempV; //keeps horiz/vert motor positions


/*(non-vibration) sensors


 
PINB.5 ... Sensor 5


 
PINB.6 ... Sensor 6


 
PINB.7 ... Sensor 7


 
NOT IMPLEMENTED PIN X ... Sensor 8


 */


printf("Violation\n\r");


if (!PINB.5) violationIndex = 5; 


else if (!PINB.6) violationIndex = 6;


else if (!PINB.7) violationIndex = 7;


//else if (!PINB.3) violationIndex = 4;


else begin



printf("Interrupt error!\n\r");



violationIndex = 0;


end                     


//if (violationIndex != mostRecentlyTriggered)


//begin




printf("%d\n\r", violationIndex);


    if (violationIndex != 0)


    begin

    

//Take a picture of violation

    

//First, slew motors - have motor take shortest path to desired location

     

tempH = shortPath(sensh[violationIndex], motor_h,Horizontal);

        
tempV = shortPath(sensv[violationIndex], motor_v,Vertical);                         

        
motor(tempH,dirH,tempV,dirV); 

            alarm = 1;

    

//Invoke VB picture command

    

printf("Video Capture\n\r");

    

printf("%d\n\r",seconds);
//Used to timestamp picture 



end


//end


MCUCR = 0x00;      //trigger on falling edge

    GICR = 0x00;


mostRecentlyTriggered = violationIndex;

end

void initialize(void)

begin        


unsigned char j;       


//setup PORTA for driving motor


DDRA = 0xff;


PORTA = 0x00;
                          


//setup PORT D.6 as ICP pin (input) enable pullups


//D.7 --> reset for Schmidtt Trigger 4          Not Necessary


//D.6 --> ICP pin                     


//D.5 --> reset for Schmidtt Trigger 3          Not Necessary


//D.4 --> reset for Schmidtt Trigger 2          Not Necessary


//D.3 --> INT1 -- reset for Schmidtt Trigger 1  Not Necessary


//D.2 --> INT0


//D.1 --> TXD


//D.0 --> RXD


//flash pattern 0xB8 for reset


DDRD = 0x00;


PORTD = 0xff;                                     


//implement sensor reset button using button SW0


//setup buttons as portC


DDRC = 0x00;


PORTC = 0xff;          


//implement PORTB as input from sensors and as led blinker on PORTB.4


DDRB = 0x10;


//setup Timer1 for input capture function


TCCR1A = 0x00;


TCCR1B = 0b10000011; //ICP Enable Noise Canceler, Falling edge, Normal Mode, Clk/64    


//setup Timer0 for beat management


TCCR0 = 0x00000001; //Clk/1 prescaler


TIMSK = 0b00100001;
//Input Capture Interrupt Enable, Enable interrupt on overflow Timer0              


mostRecentlyTriggered = 0;


//setup button state machine


terminate = 0;    


counter = 0;  


phaseV = 0;


phaseH = 0;


directionH = 0;


directionV = 0;


motor(2,0,2,0);


flag = 0;


//state = notPushed;


eventCounter = 0;


motor_h = 0; //horizontal position


motor_v = 0; //vertical position


changeLocation = 0;


//Initialize keypad variables   


//UCR = 0x10 + 0x08 ;


//UBRR = 25 ;      


//States for keypad operation


state = disarm;

    printf("Disarmed: Ready\n\r");


//Time


seconds_counter = 0;


vibTime = 0;


seconds = 0;


prevKeyBeat = 0;


entry= 5;


failure = 0;


alarm = 0;


sensorIndex = 1;


newCode = 0;


rhythmHelper = 100;


//Default code    


code[0] = 0; code[1] = 0; code[2] = 0; code[3] = 0; code[4] = 0;                                                    


rhythm[0] = 0; rhythm[1] = 80; rhythm[2] = 127; rhythm[3] = 176; rhythm[4] = 226;


for (j = 0; j<5; j++) begin



attempt_code[j] = 0;



attempt_rhythm[j] = 0;


end

  
//Reset Schmidtt Trigger       

  
DDRB = 0x1f;           //NOTE: LED on PORTB.4

  
PORTB = 0x0f;

  
delay_ms(100);

  
DDRB = 0x10;            

  
//DDRD = 0xB8; //Flash on reset signal to sensor

    //delay_ms(100);
//Length of time to place 5V on Schmitt for reset

    //DDRD = 0x00; //return all pins to input pins

    //Disable unused vibration sensors

    //DDRB = (DDRB & 0xf0)|0x0c;

    //PORTB = DDRB;

    //turn on LED

    PORTB.4 = 0;

    #asm("sei");   

end

void disp_time()

begin

     printf("Time:\n\r");

     printf("%d seconds\n\r", seconds);

end

void get_cmd_init()

begin


UCSRB = 0b10011000;


UBRRL = 8; //115.2k baud //103;  //9600 Baud

end



void motor(unsigned char stepsH, char directionH, unsigned char stepsV, char directionV)

begin



//routine for stepper motor    

    //PORTA: 7   6   5   4   3   2  1  0

    //      CE1 IN1 CE2 IN2


unsigned char mask;

    for (i=0; i<stepsH; i++)

    begin

      
//

      
motor_h = motor_h + directionH;

    
if (motor_h >= 48) motor_h = 0;

      
else if (motor_h < 0) motor_h = 47;


 
//led = ~ motor_h;      

      
phaseH = phaseH + directionH;     

      
if (phaseH > 4) phaseH = 1;      

      
if (phaseH <= 0) phaseH = 4;



mask = PORTA & 0b00001111;      

      
switch (phaseH)

      
begin

          
//        A B A B           

          
case 1:

          
//step 1: + + - - 

          
PORTA = 0b10100000 | mask;   

          
delay_ms(incr);  

          
break;

          
case 2:

          
//step 2: - + + -

          
PORTA = 0b11100000 | mask;

          
delay_ms(incr);

          
break;

          
case 3:

          
//step 3: - - + +

          
PORTA = 0b11110000 | mask;

          
delay_ms(incr);

          
break;

          
case 4:

          
//step 4: + - - +                    

          
PORTA = 0b10110000 | mask;

       
 
delay_ms(incr);

      
 
break;

      
 
case 5:

      
 
//step 5: + + - -

      
 
PORTA = 0b10100000 | mask;

      
 
delay_ms(incr);

    
 
break;  



end

   
end

   


//routine for stepper motor    

    //PORTA: 7   6   5   4   3   2  1  0

    //                     CE1 IN1 CE2 IN2

    mask = 0b11110000 & PORTA;

    for (i=0; i<stepsV; i++)

    begin

      
//

      
motor_v = motor_v + directionV;

    
if (motor_v >= 48) motor_v = 0;

      
else if (motor_v < 0) motor_v = 47;


 
//led = ~ motor_v;      

      
phaseV = phaseV + directionV;     

      
if (phaseV > 4) phaseV = 1;      

      
if (phaseV <= 0) phaseV = 4;

      
switch (phaseV)

      
begin

          
//        A B A B           

          
case 1:

          
//step 1: + + - -

          
PORTA = 0b00001010 | mask;   

          
delay_ms(incr);  

          
break;

          
case 2:

          
//step 2: - + + -

          
PORTA = 0b00001110 | mask;

          
delay_ms(incr);

          
break;

          
case 3:

          
//step 3: - - + +

          
PORTA = 0b00001111 | mask;

          
delay_ms(incr);

          
break;

          
case 4:

          
//step 4: + - - +                    

          
PORTA = 0b00001011 | mask;

       
 
delay_ms(incr);

      
 
break;

      
 
case 5:

      
 
//step 5: + + - -

      
 
PORTA = 0b00001010 | mask;

      
 
delay_ms(incr);

    
 
break;  



end

   
end

   //PORTA = 0x00;

end

signed char shortPath(unsigned char sens, unsigned char motor, unsigned char HV)

begin     

     signed char temp;

     temp = sens - motor;

     if (temp > 24) temp = temp - 48;

     else if (temp < -24) temp = temp + 48;

     if (temp < 0) begin

     
if (HV == Horizontal) dirH = ccw;

     
else dirV = ccw;

     
temp=-temp;  

     end

     else 

     begin

     
if (HV == Horizontal) dirH = cw;

     
else dirV = cw;

     end                            

     return temp;

end

void main(void)

begin


signed char temph, tempv, temp,j;

    unsigned char digit, opnum;



unsigned char oldCode;

 
get_cmd_init();



initialize();   


while(1)


begin               


  if (beatFlag)


  begin


  
beatFlag = 0;

    

//Keypad               

        
//
while(KeyFlagA){

      
//get lower nibble     

      
DDRC = 0x0f;

      
PORTC = 0xf0; 

    

delay_us(5);

      
key = PINC;

      
//get upper nibble

      
DDRC = 0xf0;

      
PORTC = 0x0f; 

      
delay_us(5);

      
key = key | PINC;

      
//find matching keycode in keytbl

      
if (key != 0xff)

      

{   

      
    for (butnum=0; butnum<maxkeys; butnum++)

      
     
{    

      
        if (keytbl[butnum]==key)  break;   

      
    
}

      
   
if (butnum==maxkeys) butnum=0;

      
   
else butnum++;
   //adjust by one to make range 1-16

      
 
}  

    

else butnum=0;             

          opnum = 0;

  

//debounce keypad

  

if (prevButnum == 0 && butnum != 0) newKey = 1;

    

if(newKey == 1) 

    

begin

    


newKey = 0;




//process newKey by assigning incrementing beat count                

    


keyBeat = beat; //update beat number         

    


if ((keyBeat - prevKeyBeat) < debounce) 

    


begin

    



//button press did not really occur... erase its existence

    



keyBeat = prevKeyBeat;            

    


end

    


else begin 

    



prevKeyBeat = keyBeat; 

    



opnum = butnum;

    


end                   

          end     

          prevButnum = butnum;

          //printf("button Pressed = %d beat = %d\r",butnum,keyBeat);

//          printf("beat = %d\r",keyBeat);

    

//butnum code:

      
// 0 => no button pressed

      
// 1-9 => 1-9

      
// 10 => 0 ; 11 => A ; 12 => B ; 13 => C ; 14 => D ; 15 => * ; 16 => #




switch(state) begin   





case(disarm):





  if(state != prevstate) printf("Disarmed: Ready\n\r");





  //disp_time();





  prevstate = state;

                            





  //Disalbe external interrupt 0

   



  MCUCR = 0x00;      //trigger on falling edge  





    

      GICR = 0x00;        //set the INT0 bit to enable external interrupt 0





  if (opnum == 11) /* pressed 'A' */ 
state = teach_code;





  else if (opnum == 12) /*pressed 'B' */ state = teach_motor;

  





  else if (opnum == 15) /*pressed '*' */ state = maybe_armed;





  break;





case(teach_code):






if (state != prevstate) printf("Teach new code\n\r");       






prevstate = state;






//blink LED at 1Hz for synchronizing rhythm, background blink at .25Hz

        


if (beat%rhythmHelper == 1)

        


begin

        



PORTB.4 = ~PORTB.4;

        


end 

         

    //if (beat%25 == 1) PORTB.4 = ~PORTB.4;

     



if(opnum == 11) 
/*button 'A' pressed*/ 
begin

     




state = teach_motor;

     




PORTB.4 = 0;

     



end






else if(opnum == 12) /*button 'B' pressed*/ begin







state = disarm;







PORTB.4 = 0;






end






else if (opnum == 16) //enter button pressed

    



begin


                 


printf("Enter old code\n\r");








oldCode = 1;                 









end                   






//CODE TEACHING MODE button D 

     



else if (opnum == 14) //D button hit... begin teaching new code  

         


begin 

         



rhythmHelper = 25;

            


beat = 0; //restart beat number  

                   

entry = 1;     

                   

if (oldCode == 1)

                        begin

                        
for (j = 1; j < 5; j++)

                        
begin

                        

attempt_code[j] = 0;

                        

attempt_rhythm[j] = 0;

                        
end

                        end

                      
else

                   

begin

                        


//for (j = 1; j < 5; j++)

                        


//begin

                        


//
code[j] = 0;

                        


//
rhythm[j] = 0;

                        


//end  

                   

end

               

end
                               

                   
else if (opnum != 0 && opnum <= 10) //number between 0 and 9 is pressed

                   
begin            

                   


if (entry < 5) 

                   


begin      

                   



if (opnum == 10) digit = 0;

                   



else digit = opnum;  

                   



if (oldCode == 1)

                   



begin

                   




attempt_code[entry] = digit;

                   




attempt_rhythm[entry] = keyBeat;


                        

end

                        

else if(newCode == 1)

                        

begin 

                        


code[entry] = digit;

                        


rhythm[entry] = keyBeat;


                   


 
end

                   


 
entry++;  //increment code entry        

                        

if ((entry == 5) && (oldCode == 1))

                        

begin

                        



for (j = 1; j<5; j++)

                        



begin

                        




if (!((attempt_code[j] == code[j]) &&

                        




     (attempt_rhythm[j] < rhythm[j]+tolerance) && 

                        




     (attempt_rhythm[j] > rhythm[j]-tolerance)))       

                        




begin

                        





rhythmHelper = 100;

                        




    failure++;

                        




    printf("invalid attempt\n\r");

                        




    //Uncomment for debugging purposes!

                        




    /*printf("invalid disarm sequence, try again\n\r"); 

                        




    printf("attemped code   attempted rhythm    acutal code      actual rhythm\n\r");

                        




    printf("%d                %d               %d                 %d\n\r",attempt_code[1],attempt_rhythm[1],code[1], rhythm[1]);

                         



    printf("%d                %d               %d                 %d\n\r",attempt_code[2],attempt_rhythm[2],code[2], rhythm[2]);

                         



    printf("%d                %d               %d                 %d\n\r",attempt_code[3],attempt_rhythm[3],code[3], rhythm[3]);                       




    

                        




    printf("%d                %d               %d                 %d\n\r",attempt_code[4],attempt_rhythm[4],code[4], rhythm[4]);

                        


             */

                        


              break; 

                        


          end

                        



end     

                        



if (j == 5) 

                        



begin

                        




printf("Code Validated\n\r");

                        




oldCode = 0;

                        




newCode = 1;   

                        




rhythmHelper = 100;   

                        




//printf("Press 'D' and enter new code.\n\r");

                        



end

                        


end

                        


else if ((entry == 5) && oldCode == 0)

                        


begin

                            


printf("New Code Entered:\n\r");

                                

printf("%d %d %d %d\n\r",code[1],code[2],code[3],code[4]);

                                

printf("%d %d %d %d\n\r",rhythm[1],rhythm[2],rhythm[3],rhythm[4]); 

                                

newCode = 0;   

                                

rhythmHelper = 100;

                        


end

                   


end     

              


end  

          


break;





case(maybe_armed):






if (state != prevstate) printf("maybe armed\n\r");    






prevstate = state;






if(opnum == 5) //User trying to arm system






begin                                     







if (PINB == 0xef) 







begin           








countDown = gracePeriod*50; 
//convert gracePeriod into seconds








state = leaveRoom;








failure = 0;







end







else begin








printf("Zone Fault: %d",PINB);








state = disarm;







end






end     






else if(opnum == 11) //alert Police 






begin







printf("Panic: Police\n\r");







state = disarm;







end






else if(opnum == 12) //alert Fire 






begin







printf("Panic: Fire\n\r");







state = disarm;






end






else if(opnum == 13) //alert Ambulance






begin






 
printf("Panic: Ambulance\n\r");






    state = disarm;






end






else if(opnum == 1) //special test to reset Schmidtt Triggers






begin






  
//Reset Schmidtt Trigger       

                    
DDRB = 0x1f;           //NOTE: LED on PORTB.4

                     
PORTB = 0x0f;

                      
delay_ms(100);

                      
DDRB = 0x10; 







state = disarm;







//DDRD = 0xB8; //Flash on reset signal to sensor

                        //delay_ms(100);
//Length of time to place 5V on Schmitt for reset

                        //DDRD = 0x00; //return all pins to input pins






end 






break;





case (leaveRoom):






if (countDown == 0) 






begin







state = armed;







rhythmHelper = 100;






end






break;          





case (armed):






if (state!= prevstate) printf("armed\n\r");






prevstate = state;






//if (beat%25 == 1) led = ~led;






//Enable external interrupt 0    










MCUCR = 0x02;

    



GICR = 0x40;        //set the INT0 bit to enable external interrupt 0

    



//blink LED at 1Hz for synchronizing rhythm, background blink at .25Hz

        


if (beat%rhythmHelper == 1)

        


begin

        



PORTB.4 = ~PORTB.4;

        


end                    

        


//rhythmHelper = 25; //return rhythmHelper to 1Hz

         

    //if (beat%25 == 1) PORTB.4 = ~PORTB.4;






//sound alarm if too many bad attempts or user times out






if ((failure == maxAttempts) || (disarmCntdn == 0)) 






begin     







 printf("Keypad violation\n\r");

                   

 printf("Alarm is Sounding!\n\r");                               

                   

 failure = 0;                                    

                   

 printf("9\n\r");

                   

 //Take a picture of keypad

                

 //First, slew motors - have motor take shortest path to desired location

                 

 //Sensor 9 will be the keypad location

                 

 temph = shortPath(sensh[9], motor_h,Horizontal);

                    
 tempv = shortPath(sensv[9], motor_v,Vertical);                         

                    
 motor(temph,dirH,tempv,dirV); 

                

 //Invoke VB picture command

                

 alarm = 1;

                

 printf("Video Capture\n\r");

                

 printf("%d\n\r",seconds);
//Used to timestamp picture 

     



end               






if (opnum == 14) //D button hit... begin disarm attempt 

     



begin      

               


printf("begin disarm attempt\n\r");

               


beat = 0; //restart beat number    

               


rhythmHelper = 25;
//begin LED on fresh blink sequence

               


PORTB.4 = 1;
//turn off led      

               


if (failure == 0) //begin Disarm Period

               


begin

               



disarmCntdn = disarmTime; 

               


end


               


entry = 1;     

               


for (j = 1; j < 5; j++)

               


begin

               



attempt_code[j] = 0;

               



attempt_rhythm[j] = 0;

               


end

               

end


                   
else if (opnum != 0 && opnum <= 10) //number between 0 and 9 is pressed

                   
begin            

                   

if (entry < 5) 

                   

begin      

               



if (opnum == 10) digit = 0;

               



else digit = opnum;

               



attempt_code[entry] = digit;

               



attempt_rhythm[entry] = keyBeat;


               


 
entry++;  //increment code entry        

                    


if (entry == 5)

                    


begin

                    



for (j = 1; j<5; j++)

                    



begin

                    




if (!((attempt_code[j] == code[j]) &&

                    




     (attempt_rhythm[j] < rhythm[j]+tolerance) && 

                    




     (attempt_rhythm[j] > rhythm[j]-tolerance)))       

                    




begin

                    




    failure++;

                    




    rhythmHelper = 100; 

                    




    printf("%d %d %d %d",attempt_code[1],attempt_code[2],attempt_code[3],attempt_code[4]);

                    




    printf("invalid disarm sequence, failure: %d\n\r",failure);

                    


              break; 

                    


          end

                    



end     

                    



if (j == 5) 

                    



begin

                    




printf("Alarm disarmed\n\r");

                    




alarm = 0;

                    




PORTB.4 = 0; 

                    




state = disarm;

                    



end

                    


end

                   


end     

              


end  






break;





//case(violation):   






//Detect if sensor has been tripped






//break;






case(teach_motor):






if(state != prevstate) printf("Teach motor\n\r");






prevstate = state;






if(opnum == 11) /*button 'A' pressed*/

     






begin                                       







state = disarm;







changeLocation = 0;






end






else if(opnum == 12) /*button 'B' pressed*/







begin







state = teach_code;







changeLocation = 0;






end






//Selecting sensor






//Increment is "C" (opnum 13)






if (opnum == 13) begin







sensorIndex++;             







changeLocation = 0;







if (sensorIndex >= 10) sensorIndex = 1;







printf("Current location of sensor:\n\r %d \n\r %d \n\r %d\n\r", sensorIndex, sensh[sensorIndex], sensv[sensorIndex]);







printf("Press enter to edit sensor location\n\r");






end






//Decrement is "D" (opnum 14)






else if
(opnum == 14) begin







sensorIndex--;







changeLocation = 0;







if (sensorIndex <= 0) sensorIndex = 9;







printf("Current location of sensor:\n\r %d \n\r %d \n\r %d\n\r", sensorIndex, sensh[sensorIndex], sensv[sensorIndex]);







printf("Press enter to edit sensor location\n\r");






end                   






//Enter button pressed #






else if (opnum == 16 && !changeLocation) begin







temph = shortPath(sensh[sensorIndex],motor_h,Horizontal);







tempv = shortPath(sensv[sensorIndex],motor_v,Vertical);





    
motor(temph,dirH,tempv,dirV);   





    
changeLocation = 1;





    
printf("Slew Motor using 2,6,8,4\n\r");





    end    





    //MOTOR CONTROL




     
//Horizontal control

                   
else if(opnum == 2) motor(1,ccw, 0, 0);

                   
else if(opnum == 8)  motor(1,cw, 0, 0);                      


                   
//Vertical control

                   
else if(opnum == 4) motor(0,0,1,ccw);

                   
else if(opnum == 6) motor(0,0,1,cw);

                   //MOTOR TEACH button #

                   else if(opnum == 16 && changeLocation == 1)

                   begin      

                     changeLocation = 0;

                     sensh[sensorIndex] = motor_h;

                     sensv[sensorIndex] = motor_v;     

                     printf("Current location of sensor:\n\r %d \n\r %d \n\r %d\n\r", sensorIndex, sensh[sensorIndex], sensv[sensorIndex]);

                     printf("New sensor position saved\n\r");

                   end                   

                   //MOTOR RECALL button *

                   else if(opnum == 15) begin

                     //led = ~sensh[1];      

                     //have motor take shortest path to desired location

                     temph = shortPath(sensh[sensorIndex], motor_h,Horizontal);

                     tempv = shortPath(sensv[sensorIndex], motor_v,Vertical);                         

                     //slew motor to sensor location

                     motor(temph,dirH,tempv,dirV);    

                   end       




   break;              




end      
               

      
//led = ~ opnum;
      

      
//led = 0x55;    

        /*DDRD = 0x80; //Flash on reset signal to sensor

        delay_ms(100);
//Length of time to place 5V on Schmitt for reset

        DDRD = 0x00; //return all pins to input pins         

        terminate = 0;

        */   

        end

 
end

 end

 /*while(!terminate)


  begin   

     

if (flag)

     

begin             

     


flag = 0;              

     


switch(state)    




          

begin   

              


case notPushed:  

          


//led = ~0x01;

          


if (PINC == 0xfe) 

          


begin

          



state = maybePushed;

          


end

        



break;          

        



case maybePushed:

          


//led = ~0x02;

        



if (PINC == 0xfe) state = pushed;

        



else state = notPushed;

        



break;

        



case pushed:

          


//led = ~0x04;        





        



if (PINC != 0xfe) state = maybeNotPushed;

        



break;

        



case maybeNotPushed:

            

     //led = ~0x08;

        



if (PINC == 0xfe) state = pushed;

        



else 

        



begin

        




state = notPushed;    

        




terminate = 1;

        



end

        



break;       

       


end  

       

end

  

end*/

  
//Runs once every button SW0 press

