Abstract : XE "Abstract \:" 
This main idea of this project is to emulate Self Driven Car System, so that in this project we will try to emulate the proper car's response to traffic signs and laws. The project module represents a tool that can be used to help the drivers to obtain the driving license. 

Primary objectives:


1- Helping the new Drivers learning the correct response driving.
2- Emulation of Self Driven Car System.

The Decumentation describes our graduation project three chapters , 

· In Chapter 1 : you will find a brief introduction about the project 

· Chapter 2 d: discusses the project methodology the main work done in designing and implementation 

· In Chapter 3 : you will find the conclusion  that we end up with  at the end of our project 
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Chapter XE "Chapter1"  1 :
Introduction: XE "Introduction\:" 
Many years ago a lot of people had that dream where they set in the car and the car will drive them automatically    to their destination without any effort just set in the car and read the newspaper while they are heading to their job. 

Also Most of the car accidents occur because of human mistakes while driving the vehicle and that because they are sleepy, sick …  
From here we came up with the idea of our project which is to design a self driven car that drive itself to reach its destination with obeying the traffic rules such as the traffic signs signals 

Also most of the people who studies to get the driving license in Palestine (Toria) study it in the institutions on paper and they don’t see it practical way (which might help them in the second level of their training to have the driving license) . But with this project these institutions can use it to emulate the correct response for each traffic sign

Self driven car system aims to: 

1- Reduce the car accidents 

2- Obey the traffic laws 

3- Drive the car in an automatic way 

4- Organize the traffic 

5- Helping the new Drivers learning the correct response car driving when they face a traffic sign.

Chapter 2  Methdology XE "Chapter 2 : Methdology"  

Section 1  Overview XE "Section 1  Overview"  :  
Our project is to design a self driven car , where the car do the following main activities : 

1- Read  the travel signs signals and recognize them 

2- Avoid any obstacle in front of it 

3- Follow a given  path to reach the destination 

4- Move the car backward ,forward, left and right in different speeds according to the traffic signs

· Main Parts : 

1- Two DC motors ,front and back motors 

2- IR receiver to analyze the signs 

3- Line follower , to move in a given path 

4- Ultra sonic sensor , to avoid the obstacles

5- IR sender , as a central sending unit

6- Traffic signs , represented by a set of  transmitter  IR LED’s 

7-   Car  and Street  Module 

8- Microcontroller , PIC18f4620 is used 

9- PIC programmer 

· Microcontroller:
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We used PIC18f4620 as a microcontroller to manage  control and  integrate the

Other project’s parts, such as Infra Red Encoder/Decoder modules  , With  a 4mhz clock speed . The compiler used is  C compiler. 

The code is written in C format and is then converted into a hex file in the PIC - C. The hex file is then dumped into the controller through JDM programmer (in circuit system programming).

· Basic circuit for pic18f46XX:

Here we design and implement  the circuitry of the basic circuit used to program the PIC microcontroller and interact with the PIC using serial communication so that we can use the rs232 protocol from the PIC  to print data on the serial  terminal .

The following diagram shows the circuitry of the basic circuit .
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Figure 1: Basic circuit
· JDM Programmers :

We Designed a PIC JDM programmer in order to program the pic and this programmer   used to program PIC microcontroller  the using in serial circuit programming (ICSP).

We design this programmer and built it at the beginning of our project implementation phase in order to be able to program this as long as we have the programmer and also we used this programmer in order to  install the PIC boot loader so that we can use this on the basic circuit that we design in order to use the serial port of the pc to interact with the serial port terminal.

For the JDM programmer we used the PICPGM software that interact with the programmer itself and used to erase ,  program and verify the PIC.

The following diagram shows the circuitry for  JDM  Programmer  .
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Figure 2:programmer circiut

The PICPGM Development Programmer Software is a free and simple In-System-Development Programmer Software for the Microchip PIC microcontrollers. The programmer software is available with a Graphical User Interface (GUI) and a Command Line interface.

The following diagram shows the interface of the PICPGM software.

[image: image4.png](- PicPgm Development Progran

Flo Command Hardware Exiras Help

B 6 o~ @ @) & i &

Options | Code Mam | Data Mem | ConfgMem| ConfigBits | Log |

HEX File
[FlprojectsiworkipclcSdemolrcSdemo hes | [Erome

Autoreload before programming f HEX il modified on disk
EEPROM data n HES il has dummy bytes

Programming Options Device Information
Program Code Memory (FLAsH) | | PIC PICIERE20
DeviceID: 02062
Program Data Memory (EEPROM) | Fiosh Todye
Program ID Locations EEPROM: 256 Byte

Calb. Viord 1: 03283
Program Configuration Bits

PIM Programmer (Autodstect) LPT3 (0xE800)





Figure 3:PGM software
· Components used : 

1- Two PIC18f4620 microcontroller

2- EZ1 ultra sonic sensor 

3- Two UA471C op amp 

4- IR senders and receivers LED’s

5-  Demultiplexer  47hct154 

6- IR Encoder/Decoder mc145027/6

7- 555 Counter 

8- DC motors

9- Resistors

10- Transistors

11- Buses 

12- Three  batteries 5v and 6 v 

13- Reflecting and absorbing surfaces 

Section 2 : The Overall system flow chart XE "Section 2 \: The Overall system flow chart" 
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Figure 4:main flow chart
Section 3 : XE "Section 2 Motors controlling"  

Motors controlling :

In our project we used a car that has two motors the front motor which will move left or right , and the back motor which will move forward and backward with different speeds ,supplied with five volt .

Motors controlling design : 
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Figure 5:motor controlling design



To control both motors we used the following components: 

1-   LM293N  H-bridge IC 
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Figure 6: H bridge
It takes almost .5 A current .

We used this IC to drive our two motors , where this IC has 4 inputs (two inputs for each motor ) and four outputs (two for each motor) 

2- PWM: 
We used PWM generated from CCP1 in Pic184620 where the frequency is 500HZ 

Connections : 

· PIN B0 :Enable/ disable the back motor 

· PIN B1 : Enable/ disable the front motor

· PIN B2 : back motor backward/forward 

· PIN B3 : front  motor  left/right

· PIN B4 : PWM input (to control the car’s speed ) 

· Output 1 and 2 of the H-bridge with the front motor 

· Output 3 and 4 of the H-bridge with the back motor 

Methodology : 

Each output has one input, each motor needs two inputs (outputs of the H bridge ) and an enable PIN (as H bridge input , and PIC output ) .

· The front motor: 

When we have a high Enable PIN and one of the inputs low while  the other is high the motor will move to a certain direction let’s say to the left , and if we trigger the input PIN state the motor will move to the other side which is left in our case .

To stop the front motor (set the front wheels straight ) we set  enable PIN to zero , so that the front wheels will go back to the normal position . 

· The Back motor : 

We need to control the speed and the direction of this motor not just the direction as in the front motor so we used a PWM as one input and another PIN from the PIC184620 to control the speed and the direction of this motor as follows : 

Changing the PWM duty cycle will change the speed of the motor .So that when we set the other input 0 the motor will move forward and increasing the PWM will increase the speed of the motor 

But when we do the opposite (the other input is 1 ) the motor will move backward 

To stop the car we disable the PWM and set the enable pin to zero 

Motor controlling Code (c language ) : 

#Define back_Motor_enable  PIN_B0

#Define Front_Motor_enable  PIN_B1

#Define back_Motor_In1  PIN_B2

#Define Front_Motor_In1  PIN_B4

#Define Front_Motor_In2 PIN_B3

void Front_Motor_left(){

output_bit (Front_Motor_enable, 1);

output_bit (Front_Motor_In1, 1);

output_bit (Front_Motor_In2, 0);

}

void Front_Motor_right(){

output_bit (Front_Motor_enable, 1);

output_bit (Front_Motor_In1, 0);

output_bit (Front_Motor_In2, 1);

}

void Front_Motor_stop(){

output_bit (Front_Motor_enable, 0);

output_bit (Front_Motor_In1, 0);

output_bit (Front_Motor_In2, 0);

}

void back_Motor_backward(){

output_bit(PIN_B0,1);

set_pwm1_duty(80);

output_bit(PIN_B2,1);

output_bit(PIN_B3,0);

}

void back_Motor_forward_speed(int speed) //speed in percent!!!

{

output_bit(PIN_B0,1);

 output_bit(PIN_B3,0);

output_bit(PIN_B2,0);

set_pwm1_duty(speed);

}

void back_Motor_stop()

{

output_bit (back_Motor_enable, 0);

// setup_ccp1(CCP_OFF);

//set_pwm1_duty(1);

output_bit (back_Motor_In1, 0);

Section 4 : 

Infra Red Car controlling XE "Section 4InfraRed Car Controlling"  :
· Introduction:

The main idea of this  module of  our project is to automatically  control  the  car by sending  serial encoded data using  Infra Red wave  .
And the idea here is conform to the model of many to many  in  which there is many senders keep sending data to many receivers , and in special case we can say that the system is many to one relation since of many traffic signs tojust one receiver located on the car so we are controlling the behavior of the car during  its movement   through those signs so we can  model the case as in the following diagram:


                                                                                                                   Sign4
                  Sign0


                Sign1                                                                         sign3
· Methodology :
This  part is designed and implemented as two separated modules .
· The infrared encoder and sender module .

  This  process of  this  Infra  red module is responsible for encoding data  that are to be send to the car having the second part  of this part    which is the infra red  receiver  with its  main function to   receive the  infra red wave on certain frequency  justified as the same frequency used  in this module to send these infra red  signal .

This module is implemented and located in the  region surrounding the environment  where the car is moving , and  we place a set of Infrared (IR), high intensity, general purpose Light Emitting Diode (LED) in our module where the car to move with each representing a particular traffic sign sent to the car to be received and decoded by the second  module The  infra red receiver and decoder module  and  analyzed using the  microcontroller   on the car  so that for the car to take the correct action and to correctly respond to this infra red  light transmitter and so correctly responds to the corresponding traffic sign  .








The process of  this module  is represented by this flowchart:






The  infra red receiver and decoder module .

This module is implemented and located on the car body  that  is moving through a set of infra red traffic signs that keep sending the data relevant with each traffic signs .
The   process of  this  Infra  red module is responsible for decoding  received signal of serial encoded data sent  over  infra red wave by the sender  module  at a specific frequency  and then to analyze this received data  that used to control movement of the car and to make the car to respond with the correct response as expected .
The process of  this module  is represented by this flowchart:






Main components used in this part:
· Pic18f4620. 

· Mc145026.

· Infrared light transmitter.

· De- multiplexer 74hct154.

· NE555 Timer .

· Tsop 1738 Infra Red sensor with 38khz signal  demodulator.

· Circuit theory:
This Design  is  implemented based on coding and decoding of binary & trinary signals, coding is to give each bit state (zero, one and open) a special code (line coding) shape looks like  the following diagram which represent each data bit state as an encoding in order to obviously distinguish between each data bit state on receiving module located on the car. 
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As we see in the above diagram . The "One" bit is encoded as two consecutive long signal pulses  where as the "Zero"  bit is encoded as consecutive two short signal pulses  and the open (floating) bit state is encoded as one long signal pulse followed by one short  signal pulse.

This way of encoding will correctly ensure the elimination of interference between bit states  and it will absolutely  detect each data bit state individually .

This encoding  scheme is used to decode parallel  data  to be serially  sent as a serial decoded  signal that to be sent using infrared media.
· Circuit schematic for The infrared encoder and sender module .

To encode our signal we use the encoder MC 145026 which convert the parallel ternary bits  (4-bits for data ,5-bits for address) to a serial decoded signal as in the following  figure:
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Figure 9:mc145026 pins
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Figure 10:encoder block diagram MC 145026
Note that the ternary detector  is specified for  the 5-bit address but the 4-bit data can just be a  binary data.

The frequency  and  address the of the receiver must match those  of the sender to be  able to  correctly receive the data sent by sender  module .

The 5-bit ternary address means that we  can use up o  243 senders  for one receiver  which means that we can support  up to 243 traffic sign which  is  enough to support the whole traffic signs  that can be needed in  any street without regarding to the number of those traffic signs.

As we see from the above diagram the frequency of the oscillator  (baud rate) is determined by values of the 

resistors  Rs, and RTC and the capacitor  CTC.
 And this address must be matched on the receiver module in order to be able to receive the correct data.


The following diagram shows the operation of sending the infrared data to the from each traffic sign to th car moving through those traffic signs .
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Figure 11:the operation of sending Infra Red data
As we see in the diagram 6 we send the Infra Red data using the microcontroller pic18f4620  and mc145026 decoder and the 74hct154 de-multiplexer such that the microcontroller generate the data representing the traffic sign mode and the mc145026 will decode these parallel data and generate a serial  signal  for each traffic sign and this serial signal will be sent to the de-multiplexer with its role to output this serial data to one of its output based on the selection lines from the microcontroller. 

So the de-multiplexer will keep spanning all traffic signs based on coming data from microcontroller and selection lines from the microcontroller determining the sign to which this data is to be sent. 

 The microcontroller keep switching between traffic signs using time division multiplexing and each sign will take it's share from the time and the microcontroller will switch to the next traffic sign until sending the data to the last one and so on .

The sign once gets its data serially it will emits the Infra red wave 

Representing this traffic sign.

· Circuit schematic for The infrared decoder and receiver  module .

The encoder function  is the opposite of the decoder process, so that  it converts a serial encoded signal data  to parallel data, and for this  we use MC 145027 decoder as  in the following diagram:
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Figure 12:mc145027 pins
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Figure 13:MC 145027 decoder block diagram
Note that the  frequency of the data  encoder  must be equal the frequency of the oscillator in  data encoder to accept the signal.

Once the checking has done with success so the data  that has been received is correct based on the specified  address and frequency matching , the data is  accepted and sent to the microcontroller  located on the car  to analyze it and make the corresponding action on the movement of the car  based on the result of  the analysis  of the  received data.
The following diagram shows the  receiver module with Tsop1738 Infra      Red demodulator.

 And as we see here the presence of  latch will ensure the data to be available for a certain of time until next data has been received to be latches in place of the last one and so on.
Moreover , sending the data twice will aid to ensure data is sent and received twice without any loss of data and this will help the microcontroller to make the action with high security and with high percentage of reliability.
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Figure 14:receiver module with demodulation
.
Diagram (10) will illustrate the flowchart of receiving data on receiver module as the following.

[image: image15.png]



Figure 15:receiver module flowchart.
Operating characteristics of encoder and decoder:
At the beginning in the encoder is work when the line 14 (transmit enable) is low so we connect it to ground, when the encoder start encoding it send data as frames  each frame  consist of  9-bits, and we send each frame  twice to  reduce errors and to increase the security.
When the decoder receive the data it check if the first received  frame equal to the next received one if so , it check the 5-bit address  of the frame , and if  they are equal  to the local 5-bit of address extract the 4-bit of data on output and the line 11(valid data) will be 1.

Modulation & demodulation:
To modulate our encoded signal we use an infrared technology and ASK (amplitude shift key) look at the following figure:

 [image: image16.jpg]Modulacja ASK




Figure 16:ASK modulation
In modulation we use the following circuit which consist of NE555 timer which generate a 38 kHz frequency signal , and  we control the 555 timer using pin 4 and we connect it to decoded data so when the data is one the 555 timer will enable and generate a signal, but when data is zero the 555 timer will be disabled and no generated signals. 

Diagram 12 shows using  NE555 timer to modulate signal with 38khz.
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Figure 17:NE555 for signal Modulation
· Demodulation:

In demodulation we use the famous receiver Infra Red demodulator  Tsop 1736 which receive and demodulate the IR signals at frequency 36 KHz (the operating frequency determined by least significant digit of its name Tsop 1738).
PIN diode and preamplifier are assembled on lead frame, the epoxy

package is designed as IR filter. 

The demodulated output signal can directly be decoded by a microprocessor. TSOP1738  is the standard IR remote control receiver series, supporting

all major transmission codes .The circuit of the TSOP1738 is designed in that way that unexpected output pulses due to noise or disturbance signals are avoided.

A band pass filter, an integrator stage and an automatic gain control are used to

suppress such disturbances. 

Main Features of Tsop1738:

· Photo detector and preamplifier in one package.

· Internal filter for PCM frequency.

· Improved shielding against electrical field .

Disturbance.

·  TTL and CMOS compatibility.

· Output active low.

·  Low power consumption.

·  High immunity against ambient light.

·  Continuous data transmission possible .

·       (up to 2400 bps).

·  Suitable burst length ≥10 cycles/burst.

The distinguishing mark between data signal and disturbance signal are carrier frequency, burst length and duty cycle.

The data signal should fulfill the following condition:

• Carrier frequency should be close to center frequency of

          the band pass (e.g. 38kHz).

• Burst length should be 10 cycles/burst or longer.

• After each burst which is between 10 cycles and 70 cycles a gap time 

           of at least 14 cycles is necessary.

• For each burst which is longer than 1.8ms a corresponding gap

 time is necessary at some time in the data stream.  This gap time should 

    have at least  same length as the burst.

• Up to 1400 short bursts per second can be received continuously.

When a disturbance signal is applied to the TSOP1738 it can still

 receive the data signal. However the sensitivity is reduced to that 

level that no unexpected

pulses will occur.
Some examples for such disturbance signals which

are suppressed by the TSOP1738  are:

• DC light (e.g. from tungsten bulb or sunlight).

• Continuous signal at 38kHz or at any other

Frequency.

• Signals from fluorescent lamps with electronic

ballast.

The following diagram illustrate it's operation:
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Figure 18:Tsop 1736 block diagram
Note that  according to nyquist rate  theorem the modulation frequency must be at least twice of baud frequency and in we use  baud frequency of 1.7 KHz and modulation frequency of 38 KHz which is  very suitable. 
Code Used to handle the operation of the de-multiplexer and sending the data to the traffic signs is as the following:

1- Firstly we start by selecting the first traffic sign by selecting the selection lines of the de-multiplexer to be 0 then we send the data to the de-multiplexer to send it to the selected traffic sign.
2-  Then we change the address o the de-multiplexer  to select the next traffic sign .

3- And then we send the data relevant to the next traffic sign.

4- And we keep change address and sending data and so on until spanning all signs and we repeat the process and so on  as the following  flow chart  as in diagram 14.
















Flexible Traffic signs:

Another feature we provide here is to reprogram those traffic sign in order to increase their flexibility to change in any emergency case or any case of accidents using a key bad and a lcd used to change the code to be sent  by certain sign to help organizing the traffic in case of accidents and in many other cases.

The scenario here is as the following:

There is a key bad and a lcd located near the system that control the traffic signs of that street and some person will have the responsibility to monitor and observe the stat of the street and he is responsible to take the correct action n cases emergency cases.

And so this person will enter the password to authenticate him self to get access  modify or reprogram using the key bad .

Once he is correctly  authenticated we show a list of traffic signs in that street  that are allowed to be reprogrammed in such cases  and once he choose the needed sign we also show him list of actions to be done on the sign and he will choose the needed action and we ask him to enter some security code to confirm then we alert him with the success of the process. 
The code used to handle the process of sending the 

Infra Red data of signals and  controlling the de multiplexer

With periodically changing the data per each de multiplexer selection case is as the following:

int8 out_b=0;

int8 out_d=0;

int8 data=0b00000000;

port_b_pullups(0);

SET_TRIS_B( 0x00);

SET_TRIS_D(0x00);

SET_TRIS_C(0x00);

   // TODO: USER CODE!!

output_B(0x00);

output_D(0x00);

output_C(0x00);

delay_ms(3000);

   while(true)

   {

restart_wdt();

output_b(0x00);

delay_ms(DLAY);

output_b(0x11);

delay_ms(DLAY);

output_b(0x22);

delay_ms(DLAY);

output_b(0x33);

delay_ms(DLAY);

output_b(0x44);

delay_ms(DLAY);

output_b(0x55);

delay_ms(DLAY);

output_b(0x66);

delay_ms(DLAY);

output_b(0x77);

delay_ms(DLAY);

output_b(0x88);

delay_ms(DLAY);

output_b(0x99);

delay_ms(DLAY);

output_b(0xaa);

delay_ms(DLAY);

output_b(0xbb);

delay_ms(DLAY);

output_b(0xcc);

delay_ms(DLAY);

output_b(0xdd);

delay_ms(DLAY);

output_b(0xee);

delay_ms(DLAY);

output_b(0xff);

delay_ms(DLAY);

output_b(0x11);

delay_ms(del);

output_b(0x22);

delay_ms(del);

output_b(0x33);

delay_ms(del);

output_D(out_d);

output_b(out_b);

output_c(0x00);

delay_ms(1000);

out_b++;

out_b=out_b & 0x0f;

out_b=out_b | (out_b << 4);

out_d++;

 }

}

Section 5: 

Line follower: XE "Section 5: Line follower"  

In order to make the car to drive in a certain path and reach its destination we build line follower sensors . 

· The sensors :

Two sensors used are infra red sensors. It has a transmitter and a receiver. The transmitter keeps transmitting the signal. When a dark surface appears the signal is absorbed and when a light surface appears the signal is reflected and he receiver picks up the signal. The output of the receiver then will be entered to one side of a comparator (using UA471 OP-AMP IC’s) , and it will compare it to the other input and if they are match it will send 1 to the PIC and of not it will 
send 0 to the PIC 
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Figure 20: Line follower design
The sensors are set in front of the car and in a height and angel such that the sender and the receiver can receive the sender signal that reflected by the line. We did that by try and error and then we fixed the sensors location. The sensors are set one in front of the left wheel and the other in front of the right wheel.
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· The Line : 

To obtain the reflection of the IR sender by the receiver the line material should be able to do that, such as the white color. and to make sure that the sensor will just read the line we put the white line on a black surface which can absorb the IR signals 

It’s easy to the robot to follow a straight line but it is not when there is a turn or a corner that the robot must follow. Where the angels of the turn must be not that sharp , this is an example of a unacceptable  shapes of the line 
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And this is an example of an acceptable shape of  a 180 degree turn : 
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· Note : 

The sensor will return 1 if it detect the white line and will return 0 if it detect the black surface 

The PIC side : the sensors are connected to PIN RB7 and RB6 with enabling the interrupt of the port B(PIN’s 4-7) .So that if the sensors detect the line an interrupt will occur and the PIC will compare the sensors’ inputs and correspond to them as explain in the algorithm.

Note : we used the interrupt so that the PIC will not be busy with checking the Line sensors which will affect the other actions such as reading traffic signs signals 

· Algorithm :

1- If the left sensor does not detect the black surface turn right until not true 

2-  if the right sensor does not detect the black surface turn left until not true

3- If both the sensor detects black then go straight

4- If both the sensors don’t detects black then stop

Line follower code (c language ) 

#Define LineFollower_1   PIN_B7

#Define LineFollower_2   PIN_B6

void linefollower()

{

if(input(LineFollower_1)&& !input(LineFollower_2))

{

Front_Motor_right();

delay_ms(2000);

Front_Motor_stop();

}

else if (input(LineFollower_1) && !input(LineFollower_2))

{

Front_Motor_left();

delay_ms(2000);

Front_Motor_stop();

}

#int_RB // interrupt function 

RB_isr()

{

if (input(LineFollower_1)|| input(LineFollower_2))

    {

Linefollower();

    }

    delay_ms (100);  

}

Figure 21:line follower flow chart


Section 6: 

Ultrasonic Sensor: XE "Section 6 : Ultrasonic Sensor" 
· Introduction:

Here In this project module we use the ultra sonic sound wave to detect obstacles opposed to car module in order to detect this object and make move the car far than this object or obstacles or just forcing the car to stop moving in some cases.

ultrasonic is sound beyond our hearing range and thus we cannot hear them. 

An ultrasonic wave is a sound wave vibrating at a frequency beyond the human hearing. The wave is emitted from a devise. The wave then hits an object and reflects of it. 
The devise will detect the reflect wave and measure its direction and the time it took to be reflected and the devise would use that information to produce an image.

Our ear (theoretically) can hear from 20H to 20KHz. Ultrasonic are about 30KHz or higher. So we just cannot hear them. We use them to measure distance or as remote controls mainly. 
Radars for example sends ultrasonic pings and if they reflect somewhere, they come back (just like an echo). So, by measuring the time that the sound took to go there and back again, we can calculate the distance, as we know the speed of sound is about 300 meters per second. 
It works pretty much like our ability to see. Light hits objects and is reflected off them and hits our eyes. An ultrasonic devise "sees with sound" waves instead of light waves. 

During pregnancy, a devise omits an ultrasonic wave (you can't hear it!) The wave will hit many things in the stomach but the devise is programmed so that it only measures a specific distance (or time) which is to the fetus. The sound waves hit the fetus and bounce back.
Some features of the sensor:

•  Continuously variable gain for beam control and side lobe suppression.

•  Object detection includes zero range objects.

•  2.5V to 5.5V supply with 2mA typical current draw.

•  Readings can occur up to every 50mS, (20-Hz rate).

•  Free run operation can continually measure and output range information.

•  Triggered operation provides the range reading as desired.

•  All interfaces are active simultaneously.

•  Pulse width, (147uS/inch)

•  Learns ring down pattern when commanded to start ranging.

•  Designed for protected indoor environments.

•  Sensor operates at 42KHz.

•  High output square wave sensor drive (double Vcc).

The response of the sensor and it's beam is shown in the following diagram:
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Figure 22:beam characterisrics
· Methodologies:

Here in this part we use the lv ez1 maxbotix ultra sonic sensor that provide stable range readings  which gives the result of detection objects in different ways:

The sensor can give us the result in the form of analog voltage that can be read by the analog to digital convertors (adc)  on the microcontroller and also in the form of pwm or in the form of serial data .

This sensor has the features of  no sensor dead zone, calibrated beam patterns, stable range readings, low power demands, and a host of other features.
In our project we read the sensor result using it's PWM output that we analyze using microcontroller according to the following manner.

· Firstly , We need to electronically measure the pulse width 

 presented to the PIC18F47620’s CCP1 capture input.

· and  We set up the PIC18F4620  capture engine to trigger an interrupt on the

           rising edge of the PW ranging signal.

· Meanwhile, TIMER1 is  running free with a period of 1 µs. Thus, a count is supplied to the CCP1 holding registers every microsecond. 

             The 1  µs TIMER1 period is a direct result of us running the

             PIC18F4620 system clock at 4 MHz crystal frequency.

· When the rising edge of the PW ranging signal trigger an interrupt, we immediately read the value of the CCP1 holding registers and preserve that value in the "pulse start" variable. 
· The next step we perform is to configure the ccp1 input to trigger interrupt  on a falling edge. 
· Meanwhile, the TIMER1  clock is still counting.  When the falling edge occurs, 

another interrupt is generated and we preserve the contents of the CCP1 holding registers in the "pulse end"  variable. 
· Now The pulse width is the difference in the value of the Pulse end variable and the pulse start variable. 
· Since the Pulse width value is in microseconds, we easily  determined the target distance in inches by dividing the pulse width value by 147( each 147 us represent one inch distance). 
· And then we convert the distance to centimeters to get the final distance in cm..

· Here’s a look at the PW pulse .
it looks like the following diagram.
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Figure 23:ultrasonic ez1 schematic with pic.
.
The algorithm  used to read value of pwm output from ez1 to get the correct distance of the object  detected by the sensor is  as following:

1 - we set ccp1 to interrupt on rising edge

We get the value of ccp1 register on the rising edge interrupt and we set the interrupt to be on the falling edge.

1- Then at the next interrupt we read the value of ccp1 as an falling edge time 

2- Now we get the difference between those two values.

3- And then we make the scaling of  the sensor reading  such that after we subtract we take the result and divide this value by 147 to get distance in inches then we scale it to centimeters and we check this distance and take an actions based on it's value.  

Chapter 3 : XE "Chapter 3 \:"  

Section 1 : Conclusion XE "Section 1 \: Conclusion" :

Usually hardware projects has a  lot of problems and mismatches in the interface and integration  between different hardware components with different levels of input and output logic levels.

Most of those problems have caused since of incompatibility issues between different hardware components .

Especially hardware project dealing with wireless communication sending data remotely from some module to another suffer from different problem of interference , signal attenuation offsets and data loss during sending due to different factors affecting the wave and corrupt its original shape and even its amplitude .

In our project ,at  the beginning  we faced  a lot of different problems specially during the Infra Red sending Data model .

This happened where we tried  to send data without modulation and amplification on both sender and receiver modules . 

But after that we make a  suitable amplification  to avoid signal attenuation

And we did this using multiple stage amplifier and using a Darlington to amplify the signal before and after sending.

Moreover, at first we were using an ordinary Infra Red Receiver with some soldering but after that and  to solve the problems of getting incorrect data we had to filter the signal and ensure that just Infra Red wave will be received and absorbed by the receiver module and we add multiple stage of amplification  and also we send the same data twice to ensure that both transmissions result in the same data.

Section 2 : Appendixes XE "Section 2 \: Appendixes" :

· Pic18f4620  used as the central unit in the project 

Here is a link for the data sheet for the pic18f4620.

· Mc145027/6 were used to encode and decode data before and after sending.

· PICPGM Programer used to progrmm the pic 

  http://www.freescale.com/files/rf_if/doc/data_sheet/MC145026.pdf
· Lv ez1 ultrasonic sensor used as external object detector.

    http://www.servomagazine.com/uploads/issue_downloads/898/Building_a_Sonar_System.pdf
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Figure � SEQ Figure \* ARABIC �19�:flow chart of Infra Red sending using me mux





Figure � SEQ Figure \* ARABIC �8�:The infrared decoder and sender module





Figure � SEQ Figure \* ARABIC �7�:The infrared encoder and sender module
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