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Introduction:

Objects Sensor Car is a small car that sensing objects in its path during its movement in some area, and sends feedback to its computer software to plot these objects boundary.

Possible Applications for this car:
1) In catastrophic cases: may this car helps in detecting opened paths under debris.

2) In town infrastructure: to detect any closed paths under streets.
3) Any application it's purpose is to detect some hard to reach paths.

Projects Parts:

Many hardware and protocols used in this project, in order to move the car wirelessly, and control it from the computer, the following hardware parts were used in the project:
1) the car toy: a strong car toy, with two DC motors:
a. Movement control (forward/ backward) motor.

b. Direction control (left/ right) motor.

2) Microchip Controllers: PIC16f877:

a. Car controller: controls the car.

b. Host controller: sends the control patterns from computer to the car.

3) Wireless RR3/ RT4 (Radio Frequency transmitter/ receiver) modules:
a. Two modules for the car: receives control patterns from the host, and sends feedback to it.
b. Two modules for the host controller: send control patterns to the car, and receives the feedback from it.
4) IR Sensors: four sensors in each side of the car, to sense objects around the car.
5) H-Bridge: the famous DC-Motor Controller, to controls the car's DC motors, we have two H-Bridge modules, one for controlling each motor.
6) Serial Interface to connect the host with the computer.
7) Power Supplies:

a. 6 Volt 4 Amp battery: 

- supplies the car with high current

- supplies the main board of the car


     b.    9 Volt battery:



- Supplies the RF Modules in the car board


     c.   9 Volt 1 Amp AC to DC current transformer:



- supplies the host main board and the RF modules on it.
The project's hardware schematic:

The following schematic shows the schematic for the whole project:
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Figure 2: Host Circuit schematic
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Figure 3: IR Module Schematic
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Figure 4: H-Bridges Module Schematic

Hardware Protocols:
In this project we have developed two main protocols:

1) Wireless Communication Protocol: to make communication between the car and the host.

2) The host/ car protocol: the way that the host sends the control patterns for the car, and then the car sends feedback to the host controller.

· The Wireless Protocol:

We have used Manchester encoding/ decoding to create a protocol to the wireless modules.

Another point has to be mentioned here is that: the communication between the two parts of the project is half duplex (one way operated at a time), so we used a simple inverters circuit to trigger one way of communication each time. (The circuit shown in figure 1)
Our protocol has the following specifications:

1) 8-bit data length

2) No parity

3) One start bit (1)
4) No stop bit

And the pulses specifications:
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             Logic 0                                                                            Logic 1

Noisy environment and EMF (electrical magnetic field) will distort the data being sent and received, many steps we did to overcome this problem:

1) We separated the power source of the wireless modules from the whole circuit power source (in both circuits)
2) We added a chock coil between the common grounds in the car circuit (to eliminate the noise will come from the motors)
3) We made software debouncing for the incoming signal when receiving data.

4) We determined a signal identifier (in the most significant 4-bits in the transmitted data) and ignoring any data don't carry one of these ids, which eliminates a lot of noise, and make some privacy for our car (i.e. no one car control our car even he has our wireless protocol). Examples for our data patterns (in hexadecimal):

0xC—

0xD—

· The Host/ Car Protocol:
HOST


                                 



CAR
Send Request to connect (0xdf)
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Send Accept to connect (0xdf)

Send move pattern (0xc--)

Send ir status (0xc--) as feedback


Protocol's patterns meanings:
1) Request to connect: if the car is in the host's range, then car accept this request with (0XDF), else a time out times will be expired in the host's program, and then the connection will be failed.

2) Movements patterns:
a. 0xC0: stop moving

b. 0xC1: move forward

c. 0xC2: move backward

d. 0xC3: move left 45 degrees

e. 0xC4: move right 45degrees

f. 0xC5: move left 90 degrees

g. 0xC6: move right 90 degrees

3) Feedback patterns:

Car will feedbacks the ir sensor's status and the patterns may be: 

(1010 RBLF) such that:

R: right sensor

B: back sensor

L: left sensor

F: front sensor

Examples:

a. 0xc0: ir sensors read nothing

b. 0xc3: the front and left sensors have been read 

c. 0xcf: all sensors have been read

d. 0xc8: the right sensor has been read

Important developed algorithms used in our project:
1) debouncing algorithm:


2) send algorithm


3) receive algorithm:

The Project's Printed circuits:
All our project's circuits are printed circuits and the following figures shows these circuits:
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H-Bridge Board
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Car Main Board
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Host Main Board
The Computer Interface:
Car is controlled by its computer software. This software allows the user to control the car, and see the objects around it on this interface.

The interface and its parts:

1) Connect to the car
2) Exit from the program
3) Serial port used to communicate with the car
4) Turn the car left by 45 degrees
5) Move the car forward
6) Turn the car right by 45 degrees
7) Turn the car right by 90 degrees
8) Turn the car right with 135 degrees

9) Move the car backward

10) Turn the car left by 135 degrees

11) Turn the car left by 90 degrees

12) Object's line detected from the car movement

13) The car position

14) Undetected world
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Figure � SEQ Figure \* ARABIC �1�: Car Circuit Schematic








int j;


int8 r;


#DEFINE DELAY 2050


#DEFINE INPUT_PIN PIN_A0


#define select_pin pin_b5


#DEFINE DATA_LENGTH 8


//this  function read bits from (pin_a0) which is connected with rr3 module


//this function is called after calling


int8 rec()


{


restart_wdt();


r=0;


for(j=0 ; j< DATA_LENGTH ;j++)


{


if(!input(INPUT_PIN))


{


shift_left(&r,1,0);


delay_us(DELAY);


}


else


{


shift_left(&r,1,1);


delay_us(DELAY);


}


}


return r;


}











int1 bitToSend;





int i;


#define DELAY 1000


#DEFINE OUTPUT_PIN PIN_a1


#define select_pin pin_b5


#DEFINE DATA_SIZE 8


void send(int8 byteToSend)


{





delay_us(20);


   // TODO: USER CODE!!


   restart_wdt();


   output_high(select_pin);


   delay_us(20);


   output_low(OUTPUT_PIN);


   output_high(OUTPUT_PIN);


   delay_us(DELAY);


   restart_wdt();


   output_low(OUTPUT_PIN);


   delay_us(DELAY);


   restart_wdt();


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


   {


        restart_wdt();


        //send the most significat bit first


        bitToSend=shift_left(& byteToSend,1,0);


        if( bitToSend>0)


	{


               output_high(OUTPUT_PIN);


               restart_wdt();


               delay_us(DELAY);


               output_low(OUTPUT_PIN);


               restart_wdt();


               delay_us(DELAY);


              }


              else 


	       {


                     output_low(OUTPUT_PIN);


                     restart_wdt();


                     delay_us(DELAY);


                     output_high(OUTPUT_PIN);


                     restart_wdt();


                     delay_us(DELAY);


                     }


     }








         output_low(select_pin);


         output_low(OUTPUT_PIn);


}











int1 debounce(){


if(!input(pin_a0))


return 0;


delay_us(500);











if(!input(pin_a0))


return 0;


delay_us(400);








if(!input(pin_a0))


return 0;


delay_us(400);





if(input(pin_a0)){


return 0;


}


delay_us(200);


if(input(pin_a0)){


return 0;


}


delay_us(1025);





return 1;


}
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