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Introduction
· The idea behind this project was inspired from an existing device which is composed of an IR remote and a IR receiver connected serially to the computer and this device has a software which is installed in order to let the device work.
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We created something more customizable using the PIC16F877 micro controller.
· Our circuit is composed of a transmitter circuit and a receiver circuit connected to the computer serially as shown in the following figures:
· As we can see from the previous figure the receiver is connected to the computer and waiting for commands from the transmitter which sends it signals using the IR beams.
· So such project makes it easy on you to control your pc from somewhere far from it using the Remote control without the need to be setting in front of the computer .for example you can control the volume of your windows by increasing or decreasing it while you are in bed, you could also run media player and navigate through its menus.
· Another problem was that the signal sent to the receiver is received inverted which made us use an inverter to solve this problem.
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IC’s Used
· This project was totally dependant on the PIC16F877 microcontroller such that we used two of it in our project one for the transmitter circuit and the other for the receiver circuit.
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· We also used for the transmitter circuit an IR led connected to a transistor in order to supply enough current to the led for the signal transmitting, also a 16 push buttons were installed on the circuit for sending signals to the receiver, and each button was programmed to send a different signal.
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The IR receiver circuit is composed of an IR receiver with its necessary resistors and capacitors, and a Max232 chip for connection with the computer and sending the received commands to the computer to understand it and execute it.
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Circuits Diagram
· PIC basic Circuit diagram :
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· Transmitter Circuit Diagram and components:
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· Receiver Circuit diagram:
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· The signal shape looks like this:
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Codes  

· Transmitter Code:
· The principle we used for sending signal was based on sending different number of pulses for each button we press in addition to a fixed delay period for all buttons, and here is part of the code explaining what I mean :
  // printf("    7");
    for(j=0;j<9;j++){
  output_low(PIN_c3);
delay_ms(1);
output_high(PIN_c3);
delay_ms(1);
  }
delay_ms(19);
   }}
  else if(!input(PIN_b5)){
   delay_ms(30);
  // delay_us(1728);/// put value
     if(!input(PIN_b5))
{
   //printf("    8");
     for(j=0;j<10;j++){
  output_low(PIN_c3);
delay_ms(1);
output_high(PIN_c3);
delay_ms(1);
  }
delay_ms(19);
}
 }
 else if(!input(PIN_b6)){
   delay_ms(30);
  // delay_us(1728);/// put value
     if(!input(PIN_b6))
{
   //printf("    9");
     for(j=0;j<11;j++){
  output_low(PIN_c3);
delay_ms(1);
output_high(PIN_c3);
delay_ms(1);
  }
delay_ms(19);
· Rest of the code is included with the documentation.


· Receiver Code:
· The receiver code uses timer 2 interrupt in order to count number of pulses and decide which button was clicked based on the number of counts it captures, such that timer 2 keeps checking on each rise and fall and keep incrementing the count number until it reach the 20ms delay period, it stops incrementing since it means the pulse has ended.
· Once the 20ms period was detected the Receiver Code sends through the serial port number of pulses to the computer .
· Computer using the received numbers determine which button was clicked and what action to trigger or what command to execute in windows.

· The receiver code is as the following :

TIMER2_isr()
{
timer2_int=1;
switch (count){
case 1:
putc('1');
count=0;
break;
case 2:
putc('2');
count=0;
break;
case 3:
putc('3');
count=0;
break;
case 4:
putc('4');
count=0;
break;

}

CCP1_isr()
{
   if(!rise)
   {
   rise=1;
   setup_ccp1(CCP_CAPTURE_RE);
   set_timer2(0X00);
      if(timer2_int==1)
   {
   timer2_int=0;
   count=0;
   }
}
   if(rise)
   {
   rise=0;
   setup_ccp1(CCP_CAPTURE_FE);
   count++;
   set_timer2(0X00);
}
· Rest of the code is also included with the documentation.
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Problems Popped Up

· During the circuits connections and getting the transmitter to send signals we faced problem understanding how the signal is going to be transmitted and how it would be received, the problem was that the signal being sent was very noisy and doesn’t have a definite shape since there was a lot of glitches which made the signal hard to understand, but we got over this problem using Schmitt trigger and code manipulation.
· We also faced problem understanding the shape of the pulses and how to generate these pulses using the PIC microcontroller , but finally we used the CCP1 pulse width modulation  by setting duty cycles for each pulse rise or fall.
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Using the project on Microsoft windows Xp:
· In order to get the device working 100% you have to follow the following steps :
1. make sure that the serial cable of the receiver circuit is connected to the com1 or com2 port of the computer.
2. install the software included with the project which was created using the Microsoft visual c++ (MFC) in order to accept the transmitter commands and execute it in the windows environment.
3. Run the installed software and open the communication port by just clicking the (open serial port) button in the main menu of the software.
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4. now the receiver is ready and waiting for the transmitter to send commands, which means you can set back and enjoy controlling your computer from anywhere.
5. the sender is supplied with a 9v battery to feed the circuit with enough power, the sender also has 16 buttons and each button does a specific command which is understood by the computer.
6. Now you can use the remote and start controlling windows easily.
What things you can do with this device
· The remote can do many things like the keyboard and these buttons and commands are as follow :
1. button 1 : open start menu.
2. button 2 : minimize desktop.
3. button 3 : up arrow.

4. button 4 : close window (alt +f4).

5. button 5 : ALT.

6. button 6 : left arrow.
7. button 7 : Enter.

8. button 8 : right arrow.

9. button 9 : go to next tasks (ALT + tab).

10. button 10: F4 Key.

11. button 11: down arrow.

12. button 12: log off.

13. button 13: switch to mouse mode.

· As you can see from button 13 there is a mode for the mouse which means we can use this device as an IR mouse and the following are the actions corresponding to the keys of the sender:

1. Button 1 : left click
2. Button 2 : move in corner (up +left).

3. Button 3 : move up.

4. Button 4: move in corner (up +right).

5. Button 5 : right click 

6. Button 6 : move to left.

7. Button 8: move to right

8. Button 9 : double click.

9. Button 10: move in corner(down +left).

10. Button 11: move down.

11. Button 12: move in corner( down +right).

12. Button 13 : switch to keyboard.

· The interface which we created using the visual c++ (mfc) can be customized for any other types of buttons or commands.
Final word:
· Through out this project we learnt so many things and earned a good experience in hardware wiring and PIC programming.
· In the end we dedicate this project to our respectful and faithful doctors who gave us all the knowledge and experience they had.
