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1. INTRODUCTION

1.1
Project Goals
One of our primary goals in the search for a project idea was to find a project that would be of immediate practical use and have results that could be seen working in the real world.  

We discuss with Dr. Samer Mayaleh about an idea for project to be commercial and in the same time To integrate many different aspects of the Electrical Engineering field .

We found an idea that was about handicapped and elderly people .

It has been seen that the elderly and handicapped that benefit from the use of wheelchairs often have minor accidents. 

This is due to the loss of control of the wheels or other controlling interface. 

These accidents can lead to injury and can be easily avoided. Some handicapped are unable to use a powered wheelchair due to their poor motor skills .

The main goal for our project that to design a system that would provide extra safety features to wheelchair to prevent common wheelchair accidents.

1.2
Project Benefits :

The creation of an electrical wheeled  chair will provide the following benefits for the end customer:

· Assistance to elderly people and people with special needs who are unable to properly rock the chair themselves .

· Assistance to young children whose legs are unable to reach the floor .

· prevent common wheelchair accidents .

1.3
System Components

Our design for the automated rocking chair consists of the following four subsystems as shown in Fig.1. :

- User Interface :

This system consists of an number of bottoms .  ( keybad )
The user inputs his or her direction and the information is then sent to the PIC in the control system.

- Control System

The PIC and the sensor array make up the components of this system.  From the data supplied by the user interface, the PIC will calculate a required duty cycle to be produced by the mechanical system.  The PIC also takes an input from the sensor array and determines when the transistor should be activated.

Control System Design and Analysis Technologies are widely suppress and very useful to be applied in real-time development. 

Some can be solved by hardware technology and by the advance used of software, control system are analyzed easily and detail.

 DC Motors can be used in various applications and can be used as various sizes and rates.

 As an application of Wheeled chair, DC Motor can be used as wheel drive machines and by using a simple controller of PIC16F84A, the rotation of Motors or the Motion of wheeled chair can be controlled easily .

- Mechanical System ( Vehicle )

This part is the core element of the design.  Once the user has inputted the previously mentioned variables, the mechanism operates.

 The electric wheel mechanism consists of two DC motors.

The power that it needs to operate is received from the power supply .

A variable duty cycle and buck converter control the magnitude of the power supplied to the motors .

We will Construct new vehicle .

- Power Supply ..
The main power system serves as the source of power for our project.

It takes in power from a buttery and distributes power to all components of our design.  This system also consists of a fan that makes sure that the power supply and the DC motor do not overheat and damage the equipment.
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1.4 DC motors and AC motors :
After many discussions and searches we decide to use DC motor in our project . 

And the differences between two types of motors is that the reference of DC or AC refers to how the electrical current is transferred through and from the motor. Both types of motors have different functions and uses. Dc motors come in two general types. They can have brushes or be brushless. AC motors, as well, come in two different types. They can be two phase or three phase. The differences in DC and AC motors are sometimes subtle, but these differences are what make one types better for a certain use.

Direct current or DC electric motors work for situations where speed needs to be controlled. DC motors have a stable and continuous current. DC motors were the first and earliest motors used. They were found, however, to not be as good at producing power over long lengths. Electric companies found using DC motors to generate electric did not work because the power was lost as the electric was transmitted. Brush DC motors use rings that conduct the current and form the magnetic drive that powers the rotor. Brushless DC motors use a switch to produce the magnetic drive that powers the rotor. Direct current motors are often found in appliances around the home.

Alternating current or AC electric motors are used differently based on what type of AC motor it is. Single phase AC motors are known as general purpose motors. They work well in many different situations. These AC motors work great for systems that are hard to start because they need a lot of power up front. Three phase, also called polyphase, AC motors are usually found in industrial settings. These motors also have high starting power build transmit lower levels of overall power. AC power gets its name from the fact that it alternates in power. The amount of power given off by an AC motor is determined by the amount of power needed to operate the system.

DC and AC electric motors are found everywhere from the home to the car to industrial plants. Motors are important to everyday life. Dc motors were introduced and caused a great revolution in the way many things are done. When AC motors came on the market the way motors were looked at changed because of their amazing starting power potential. DC motors and AC motors are different in many ways, but they still both are usede to power the world .
1.5 separately exited DC motor ;
A separately excited speed-controlled D.C. motor which has constant armature current and pulse-controlled field current has its armature connected by way of a bridge rectifier and an inductor to an A.C. source of substantially greater r.m.s. voltage than the rated supply voltage of the armature, the inductor serving to regulate the armature current. The field winding is connected to a field excitation supply and to a thyristor chopper and the mean current through the field winding controlled by the thyristor chopper thereby to control the armature torque and therefore the speed. The field winding may comprise two field coils arranged to produce opposing magnetic fields, the thyristor chopper serving to control the net magnitude and direction of the 
2. DESIGN PROCEDURE

2.1
User Interface

In the user interface, a 2x16 LCD from Scott Edwards Electronics was coupled with a 16-button keypad.

The LCD was recommended by Parallax [2], and it turned out to be extremely easy to interface with the Stamp.
2.2
Control System

For a micro-controller, the PIC16F84A was chosen because of its ease of use and versatility.  The PIC16F84A is programmed using a simple BASIC language.

Programs can be written on any PC and are then loaded onto the PIC by use of the its programming package.

The purpose of the sensors is to provide the PIC with the information it needs to determine when to actuate the motor. 

The PIC would analyze the sequence of the on-off signals from the pushbuttons and determine if the chair is rocking forward or backward.

Finally, we decided to use an array of five pushbuttons sensors as shown in Fig. 2.  These sensors would be setup as inputs to the PIC.This would describe to the Stamp the motion and position of the chair through the movement of the motors.
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2.3
Power and Cooling System

The DC motors  that we will chosen are rated to voltage , suppose 12 volt, so it will determine from the power supply.  And the PIC is used is rated to 5-volt is supplied from power supply .
3. DESIGN DETAILS

3.1 Block Diagram
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3.3 Chopper circuit :

A DC chopper basically uses power switching devices to switch a constant DC voltage on and off according to a specified switching scheme in order to obtain the required voltage and current waveforms. There are various types of DC chopper configurations, which can be found in textbooks on power electronics. 

In this section, we will discuss one type of DC chopper configuration called

bridge power converter also known as H-bridge converter.

 The schematic diagram of this converter is shown in Figure below . T1 to T4 are controlled switches that can be implemented using power semiconductor devices such as BJT, Power MOSFET, or

IGBT.

 These devices provide low resistance for the current flow when they are turned on

and very high resistance when turned off. Diodes D1 through D4 provide a path for

preserving the continuity of the current flow when one or more of the switches are turned

off. This is necessary to protect the power switches from excessive voltage spike due to

5 the inductive load presented by the DC motor. These diodes are also known as

freewheeling diodes. The DC voltage supply Vm can be obtained from a rectified ac signal or a DC voltage source such as a car battery.
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3.4 Four quadrant chopper circuit 
Four quadrant chopper with BJT transistors, each one has free wheeling diode.

In the project we will use this circuit to drive and control a DC motor which has resistance, inductance and induced emf. The source that we will use is battery so it is Dc source

First quadrant operation:

       In this quadrant operation is corresponds to a positive voltage and current. This obtained by triggering T1 and T2 together. In this time the load voltage is equal to the source voltage .now to obtained zero load voltage either T1 or T2 can be turned off. Assume T1 is turned off, then the current will decrease in the power switch and and in inductance it will have a voltage induced across it in proportion to the rate of fall of current with a polarity opposite to the load induced emf  ,thus forward biasing diode D4. D4 provides the path for the armature current continuity during this time. The load is short circuited ,reducing  it's voltage to zero.

There are two modes corresponding to current conduction: *continues mode *discontinues mode. We can operate the motor in continues mode or move to discontinues mode by  playing with a duty cycle (0-1). The cutout duty cycle between continues mode and discontinues is called critical duty cycle. In our project this quadrant is applied when the vehicle is running forward in straight road or when the torque load is still smaller than induced torque from a motor, his quadrant is called forward motoring. 

[image: image5] 

Second quadrant operation:

      In quadrant operation corresponds to positive current with negative voltage across he load terminals. Assume that the load's emf is negative, because the motor in this quadrant will move in reverse direction consider that T1 or T2 is conducting at given time. The conducting transistor is turned off, the current in the inductive load has o continue to flow until the energy in it depleted to zero. The diodes in this time will takeover maintaining the load current in the same direction. But the load voltage is negative in this time configuration ,when diodes D3 and D4 are conducting, the source receives power from the load . this form of recovering energy from the load is known as regenerative braking, when the current in the diode is decreasing T1 or T2 is turned on  ,we consider T2 is turned on this allows the short circuiting of the load through  T2 and D4, resulting in an increase in the load current ,turning off T2 results in a pulse of current flowing in to the source via D3 and D4.note that there are many benefits of this operation: *braking the motor *allow the priming up of the current and building up of the energy in inductor from the load's emf. Thus enabling the transfer of energy from the load to the source. In our project we applied this operation by playing with switching of transistor when the vehicle is going up by a sloping surface and for some circumstances   the load torque becomes higher than applied torque from our motor.

 The main profit of this operation is for braking the motor to protect our vehicle from free running backward ,when the motor can't push the vehicle forward, this quadrant is called reverse regenerative.

[image: image6]
Third quadrant operation:

    Third quadrant operation provides the load with negative current and voltage. A negative emf load is assumed. Which is opposite from the quadrant one. Switching on T3 and T4 increases the  current in the load. And turning off one of the transistors will short circuit the load ,so the load current will be decreased. in the configuration is applied when I want my vehicle to run reverse "the opposite direction of the first quadrant direction"  , in straight roads or when the load torque is smaller than applied torque, this quadrant is called reverse motoring.

[image: image7]  
Fourth quadrant operation:

      Fourth quadrant operation is corresponds to apositive voltage and negative current in the load. A positive load's emf source E is assumed because the motor is running forward ,to receive energy from the load from the load note that the armature has to be established to flow from right side to left side as seen in fourth quadrant figure , which we consider this current is negative.   

When we need this operation ? during  my vehicle is running forward in straight road ,then the road becomes down sloping ,here the current is positive and we must make it negative, so the armature current can be driven negative from it's positive value through zero .turning off T1 and T2 will enable D3 and D4 to allow current via source. Reducing the current magnitude rapidly to zero. No to establish a negative current, T4 is turned on, that will short circuit the load ,making the emf source build a current through T4 and D2. Note that the motor is running forward there for maintain delivering voltage of emf. When the current has reached peak, T4 turned off. That forced D1 to become forward biasing and to curry the load current to the input source via D2 and load. This procedure would continue between T4 and T3 in sequence . this operation will obtained a brake for vehicle when it is going down in sloping surface .and will  recharge the battery , this operation called forward regenerative operation.
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4. DESIGN VERIFICATION

4.1
Testing Procedure

The testing procedure was as follows:

1. Test the clock signal coming from the 555 timer and ensure that it is correct.

2. Establish a correct duty cycle given a particular enable from the PIC .

3. ability to control the motor in forward in reverse direction , 

( i.e that the motor operation in two quadrants )
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4.2   Circuit diagram to control the motors 
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Why two PICS ?

There is two type of movement at any vehicles forward and backward from side, right and left from the other side. 

We use as we said duty cycle , that’s mean Ton and Toff at the period. And the combination between Ton and Toff and it run in a loop ,which make the speed which is desired.

Ok ,,what is the link between using two PICS and duty cycle?

The line of operation is concentrate between Ton and Toff, and when we want a vehicles to turn right for example, it will enter to the same line of operation , it will take space (considered as off space) from forward operation , which will make the speed decrease , at any time we want to turn right or left. Which is not visible.

So we need another line of operation to right and left, so we used to pics.

4.3 circuit details :

1. Keypad ,,

We used keypad, to put the speed that we want and to determine the direction forward or reverse , or to increase the speed or to decrease it , this is the diagram that we use if keypad :
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As I told, that we used the pull up transistors which exist on pic 16f877a.

2. Text Lcd

We used text lcd in our project. We used it to show  the speed of any person who ride vehicle , or to give the instructions for him to reach the speed or direction of movement .
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3. H-bridge
There are many reasons make us to use this kind of    H-bridge, not the one which exists in the markets.

Here in the picture the h-bridge which available in the markets: 
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As we see in this H-bridge every two transistors connected with each other make us to operate those with each other, which make motor run forward:
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Or backward:
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That’s means it makes us to control just with two quadrants.

In addition to the the max current in this h bridge is 3 ambers.

And the other disadvantages for this circuit are:

   *Switching losses doubled, because two power devices are turned off instead of one only.

   *the rate of change of voltage across the motor is twice that of the other strategy, this because of dielectric losses is higher and there for reduce the life of devices.

   *the rate of change of load current is high . contributing to vibration  of the armature  in the motor.

So we make our own h-bridge from the elements that we previously talked about. which it’s (transistors) collector current up to 8 ambers, and each transistor separated from the other that make us make the breaking electrically for the motor, as we will explain it in the video.

4. Voltage divider

we used voltage divider ,on the terminal of the motor to measure when is the voltage reach it’s maximum value, which is mean the voltage on the terminal of the motor is supplied from power supply and from the physical movement of vehicle which make the motor generate voltage, this physical movement comes from going down the slope, so we have to cut the power supply depending  on the geographical circumstances to make the vehicle run, and to use the motor as generator to charge the battery .

5. optocoupler

An optocoupler is a combination of a light source and a photosensitive detector. In the optocoupler, or photon coupled pair, the coupling is achieved by light being generated on one side of a transparent insulating gap and being detected on the other side of the gap without an

electrical connection between the two sides (except for a minor amount of coupling capacitance). In the Fairchild Semiconductor optocouplers, the light is generated by an infrared light emitting diode, and the photo detector is a silicon diode which drives an amplifier, e.g., transistor. The

sensitivity of the silicon material peaks at the wavelength emitted by the LED, giving maximum signal coupling. Where the input to the optocoupler is a LED, the input characteristics will be the same, independent of the type of detector employed.

The LED is used in the forward biased mode. Since the current increases very rapidly above threshold, the device should always be driven in a current mode, not voltage driven. The simplest method of achieving the current drive is to provide a series current-limiting resistor,  such that the difference between VAPP and VF is dropped across the resistor at the desired IF determined from other criteria.
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In out circuit, we use the optocouplers  to isolate control circuit from power circuit ,so as not to back current to the pic and not to Burn it .and the other side connected with driving transistors , to make biasing  operate it.

5. Current sensor acs 712 

We use current sensor acs 712 ,to know when the current reach specific value , which is in our case max current of the motor, and it’s when the motor is loaded at max, that’s mean the rotor is blocked. This case happened when the vehicle going up to slope and motor can’t gong on. So by feedback from this sensor it the quadrant will switched to breaking quadrant.
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The acs output is analogue signal , vout that varies linearly with the uni or bi-directional AC or DC primary sampled current (Ip), within the range specific.
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6 . TIP 125

Our project depends mainly on switching devices and elements ,to be able to control with the voltage which reserve on the terminals of the motor.

Tip family considered from the high power high switching transistors ,   so we used TIP 125 transistor ,it’s PNP transistor , consist of two transistors “Darlington”, and internal diodes.
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Tip rating of current is high, it could be loaded up to 8 amperes. It’s hfe equal one thousand.

IGBT(installed gate bipolar transistors)

It’s high switching devices , but we didn’t use because it’s complexity because it’s need it’s own driver, and tip transistors  high switching feature to control with a motor.
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Fig. 1. Block Diagram

4.4 Programming the PIC :

- Flow Chart
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- Forward and Reverse .

#include "C:\Documents and Settings\hamood\Desktop\finall\main.h"

#fuses HS,WDT,NOPROTECT,NOLVP
#use delay(clock=4000000)

#include <kbd33.c>

#include <lcd.c>

enum elevator_state {

  stop  = 0x10,

  forward  = 0x11,

  backward  = 0x12,

  increasingforward   = 0x21,

  decreasingforward   = 0x22,

 increasingbackward = 0x41,

  decreasingbackward = 0x40,

  breakchair  = 0xff,

};

   char spdarray[]={0,0,0};

   int  dutyCycle;

   float dutyCCycle;

   unsigned int8  Ton=0 ;

   unsigned int8 Toff=0;

    unsigned int16 current;

      unsigned int16 voltage;

   int TTon=0;

   int TToff=100;

   int Tall=100;

   void forwardright();

   void forwardleft();

   void forwwardbreak(int TTon , int TToff );

   void baccwward(int TTon , int TToff );

   void forwward(int TTon, int TToff);

void increasing();

void decreasing();

void start();

#build(reset=0x4,interrupt=0x4)

#ORG 0x0F00,0x0FFF {}

void main()

{

int  j;

   unsigned char state = stop;

   char k;

   int i=0;

   int M;

   int h;

  port_b_pullups(TRUE);

  setup_wdt(WDT_2304MS);

   lcd_init();

   kbd_init();

     current = Read_ADC();

   printf(lcd_putc,"welcome to free");

         restart_WDT();

          delay_ms(2000);

         LCD_PUTC('\f');

       printf(lcd_putc,"handicap chair");

         restart_WDT();

         delay_ms(2000);

         LCD_PUTC('\f');

           printf(lcd_putc,"this project ");

         restart_WDT();

          delay_ms(2000);

         LCD_PUTC('\f');

           printf(lcd_putc,"done by: ");

         restart_WDT();

          delay_ms(2000);

         LCD_PUTC('\f');

           printf(lcd_putc,"Ahmad L. sabha");

         restart_WDT();

          delay_ms(2000);

         LCD_PUTC('\f');

                printf(lcd_putc,"&");

         restart_WDT();

          delay_ms(2000);

         LCD_PUTC('\f');

           printf(lcd_putc,"Ahmad M. Damoni");

         restart_WDT();

          delay_ms(2000);

         LCD_PUTC('\f');

       printf(lcd_putc,"please enter ");

         restart_WDT();

          delay_ms(2000);

         LCD_PUTC('\f');

                printf(lcd_putc,"the speed..");

         restart_WDT();

          delay_ms(2000);

         LCD_PUTC('\f');

      setup_port_a( ALL_ANALOG );

   setup_adc( ADC_CLOCK_INTERNAL );

   set_adc_channel( 1 );

restart_wdt();

    breakjump:

    restart_wdt();

              TTon=0;

    TToff=100;

   setup_adc_ports(NO_ANALOGS);

   setup_adc(ADC_OFF);

   setup_psp(PSP_DISABLED);

   setup_spi(SPI_SS_DISABLED);

   setup_timer_0(RTCC_INTERNAL|RTCC_DIV_1);setup_wdt(WDT_2304MS);

   setup_timer_1(T1_DISABLED);

   setup_timer_2(T2_DISABLED,0,1);

   setup_comparator(NC_NC_NC_NC);

   setup_vref(FALSE);

   // TODO: USER CODE!!

    switch( state )

    {

       case stop:

         restart_wdt();

         i=0;

            TTon=0;

    TToff=100;

                lcd_putc('\f');

        lcd_putc("\i am in stop \n");

        delay_ms(1000);

        restart_wdt();

        start();

      while(true) {

      restart_wdt();

   k=kbd_getc();

      if(k!=0){

            // lcd_putc('\f');

             restart_wdt();

           printf(lcd_putc,"%c", k);

                delay_ms(1000);

           //store speed digits
                 restart_wdt();

           spdarray[i]=k;

           i=i+1;

                 restart_wdt();

                 if(i==3){

                  // lcd_putc('\f');

             restart_wdt();

                   goto confirm ;

                 }

      }

      }

confirm:

lcd_putc('\f');

printf(lcd_putc,"press # to ");

 delay_ms(1000);

 restart_wdt();

lcd_putc('\f');

printf(lcd_putc,"confirm.. ");

 delay_ms(1000);

 restart_wdt();

 while(true){

  restart_wdt();

k=kbd_getc();

      if(k!=0){

        restart_wdt();

      if(k=='#'){

       lcd_putc('\f');

        printf(lcd_putc,"%c", k);

        delay_ms(1000);

        restart_wdt();

goto options;

      }

      }

}

options:

 Ton= (spdarray[0]-48)*100 +(spdarray[1]-48)*10 + (spdarray[2]-48)*1 ;

lcd_putc('\f');

printf(lcd_putc,"speed=%u",Ton);

delay_ms(1000);

Toff = 100-Ton;

lcd_putc('\f');

printf(lcd_putc,"press A");

 delay_ms(2000);

 restart_wdt();

 lcd_putc('\f');

printf(lcd_putc,"==>forward ");

 delay_ms(2000);

 restart_wdt();lcd_putc('\f');

printf(lcd_putc,"press B ");

 delay_ms(2000);

 restart_wdt();lcd_putc('\f');

printf(lcd_putc,"==>backward ");

 delay_ms(2000);

 restart_wdt();

 while(true){

restart_wdt();

k=kbd_getc();

if(k!=0){

      if(k=='A'){

       lcd_putc('\f');

        printf(lcd_putc,"%c", k);

        delay_ms(1000);

        restart_wdt();

        lcd_putc('\f');

        printf(lcd_putc,"gonig to forward");

         delay_ms(1000);

        restart_wdt();

      while(true){

  restart_wdt();

 increasing();

     input(PIN_c0) ;

         restart_wdt();

for (M=10;M!=0;--M){

   forwward(TTon , TToff);

     }

         if(TTon==Ton){

         goto sfw;

         }

        }

         sfw:

state = forward;

goto breakjump;

      }

      if(k=='B'){

       lcd_putc('\f');

        printf(lcd_putc,"%c", k);

        delay_ms(1000);

        restart_wdt();

        lcd_putc('\f');

        printf(lcd_putc,"gonig to backward");

         delay_ms(1000);

        restart_wdt();

      while(true){

  restart_wdt();

     TTon = TTon + 5 ;

    TToff = TToff - 5;

  restart_wdt();

for (M=10;M!=0;--M){

   baccwward(TTon , TToff);

     }

         if(TTon==Ton){

         goto sbw;

         }

        }

         sbw:

state = backward;

goto breakjump;

      }

 }

}

goto breakjump;

 case forward:

 i=0;

  lcd_putc('\f');

                lcd_putc("\i am in forward \n");

                restart_wdt();

      while(true) {

 restart_wdt();

for (M=50;M!=0;--M){

  k=kbd_getc();

     if(k=='*'){

            // lcd_putc('\f');

             restart_wdt();

           printf(lcd_putc,"%c", k);

     lcd_putc("\ going to stop \n");

                 restart_wdt();

             while(TToff!=10){

              lcd_putc('\f');

             printf(lcd_putc,"speed= %u",TTon);

                    TTon = TTon - 5 ;

                    TToff = TToff + 5;

                for (M=10;M!=0;--M){

  forwward(TTon , TToff);

     }

     if(TTon==10){

     state=stop;

   goto breakjump;

     }

                 }

state=stop;

   goto breakjump;

      }

      else    if(k=='C'){

      if(TTon!=100){

            lcd_putc('\f');

             restart_wdt();

           printf(lcd_putc,"%c", k);

                 restart_wdt();

                 lcd_putc('\f');

          lcd_putc("\increasing \n");

                 restart_wdt();

                 lcd_putc('\f');

    TTon  = TTon + 5 ;

    TToff = TToff - 5;

printf(lcd_putc,"%u",TTon);

      }

}

      else    if(k=='D'){

            lcd_putc('\f');

             restart_wdt();

           printf(lcd_putc,"%c", k);

                 restart_wdt();

                 lcd_putc('\f');

          lcd_putc("\decreasing \n");

                 restart_wdt();

                 lcd_putc('\f');

TTon = TTon - 5 ;

TToff = TToff + 5;

printf(lcd_putc,"%u",TTon);

      if(TTon==10){

      state =stop;

      goto breakjump;

      }

          }

                else  

                if(k!=0){

 printf(lcd_putc,"%c", k);

           spdarray[i]=k;

           i=i+1;

                 restart_wdt();

   if(i==3){

                restart_wdt();

 Ton= (spdarray[0]-48)*100 +(spdarray[1]-48)*10 + (spdarray[2]-48)*1 ;

 Toff = 100-Ton;

  lcd_putc('\f');

                   while(Ton>TTon){

                     lcd_putc('\f');

              printf(lcd_putc,"speed= %u",TTon);

                    TTon = TTon + 5 ;

                    TToff = TToff - 5;

                 for (M=10;M!=0;--M){

   forwward(TTon , TToff);

     }

                 if(TTon==Ton){

                 i=0;

                 goto certain;

                 }

                 }

                while(Toff>TToff){

              lcd_putc('\f');

             printf(lcd_putc,"speed= %u",TTon);

                    TTon = TTon - 5 ;

                    TToff = TToff + 5;

                for (M=10;M!=0;--M){

   forwward(TTon , TToff);

     }

                 if(TToff==Toff){

                  i=0;

                 goto certain;

                 }

                 }

   }

                }

setup_port_a( ALL_ANALOG );

setup_adc( ADC_CLOCK_INTERNAL );

set_adc_channel( 0 );      

current = Read_ADC();

    if(current>660){

start();

while(true){

output_high(PIN_c3);

output_low(PIN_c5);

delay_ms(50);

output_low(PIN_c3);

output_low(PIN_c5);

delay_ms(50);

if(current<200){

state=stop;

  goto breakjump;

}

}

    }

   setup_port_a( ALL_ANALOG );

setup_adc( ADC_CLOCK_INTERNAL );

set_adc_channel( 1 );      

voltage = Read_ADC(); 

if(voltage>900){

start();

   k=kbd_getc();   

      if(k!=0){

      state=stop;  

  }

} 

}

certain :

forwward( TTon ,  TToff );

      }

     case backward:

             lcd_putc('\f');

             i=0;

                lcd_putc("\i am in backward \n");

                restart_wdt();

                i=0;

         restart_wdt();

      while(true) {

 restart_wdt();

for (M=50;M!=0;--M){

  k=kbd_getc();

     if(k=='*'){

            // lcd_putc('\f');

             restart_wdt();

           printf(lcd_putc,"%c", k);

     lcd_putc("\ going to stop \n");

                 restart_wdt();

             while(TToff!=10){

              lcd_putc('\f');

             printf(lcd_putc,"speed= %u",TTon);

                    TTon = TTon - 5 ;

                    TToff = TToff + 5;

                for (M=10;M!=0;--M){

  baccwward(TTon , TToff);

     }

     if(TTon==10){

     state=stop;

   goto breakjump;

     }

                 }

state=stop;

   goto breakjump;

      }

      else    if(k=='C'){

      if(TTon!=100){

            lcd_putc('\f');

             restart_wdt();

           printf(lcd_putc,"%c", k);

                 restart_wdt();

                 lcd_putc('\f');

          lcd_putc("\increasing \n");

                 restart_wdt();

                 lcd_putc('\f');

    TTon  = TTon + 5 ;

    TToff = TToff - 5;

printf(lcd_putc,"%u",TTon);

      }

}

      else    if(k=='D'){

            lcd_putc('\f');

             restart_wdt();

           printf(lcd_putc,"%c", k);

                 restart_wdt();

                 lcd_putc('\f');

          lcd_putc("\decreasing \n");

                 restart_wdt();

                 lcd_putc('\f');

TTon = TTon - 5 ;

TToff = TToff + 5;

printf(lcd_putc,"%u",TTon);

      if(TTon==10){

      state =stop;

      goto breakjump;

      }

          }

                else  

                if(k!=0){

 printf(lcd_putc,"%c", k);

           spdarray[i]=k;

           i=i+1;

                 restart_wdt();

   if(i==3){

                restart_wdt();

 Ton= (spdarray[0]-48)*100 +(spdarray[1]-48)*10 + (spdarray[2]-48)*1 ;

 Toff = 100-Ton;

  lcd_putc('\f');

                   while(Ton>TTon){

                     lcd_putc('\f');

              printf(lcd_putc,"speed= %u",TTon);

                    TTon = TTon + 5 ;

                    TToff = TToff - 5;

                 for (M=10;M!=0;--M){

   baccwward(TTon , TToff);

     }

                 if(TTon==Ton){

                 i=0;

                 goto certain;

                 }

                 }

                while(Toff>TToff){

              lcd_putc('\f');

             printf(lcd_putc,"speed= %u",TTon);

                    TTon = TTon - 5 ;

                    TToff = TToff + 5;

                for (M=10;M!=0;--M){

   baccwward(TTon , TToff);

     }

                 if(TToff==Toff){

                  i=0;

                 goto ccertain;

                 }

                 }

   }

                }

}

ccertain :

baccwward( TTon ,  TToff );

      } 

confirmbackward  :

dutyCCycle=dutyCycle/100 ;

Ton = dutyCCycle*Tall;

Toff = Tall-Ton;

 while(true){

  restart_wdt();

k=kbd_getc();

      if(k!=0){

        restart_wdt();

        lcd_putc('\f');

      if(k=='#'){

       lcd_putc('\f');

        printf(lcd_putc,"%c", k);

        delay_ms(1000);

        restart_wdt();

state = backward;

goto breakjump;

      }

      }

}

   goto breakjump;

}

}

void increasing(){

     TTon = TTon + 5 ;

    TToff = TToff - 5;

}

void decreasing(){

TTon = TTon - 10 ;

TToff = TToff + 10;

return;

}

void start(){

delay_ms(1000);

output_low(PIN_c1);

output_low(PIN_c2);

output_low(PIN_c3);

output_low(PIN_c5);

}

void forwardright(){

output_high(PIN_C0);

output_high(PIN_e2);

delay_ms(50);

output_low(PIN_C0);

output_high(PIN_e2);

delay_ms(50);

output_high(PIN_C0);

output_high(PIN_e2);

delay_ms(50);

output_high(PIN_C0);

output_low(PIN_e2);

delay_ms(50);

return;

}

void forwardleft(){

output_high(PIN_e1);

output_high(PIN_d3);

delay_ms(50);

output_low(PIN_e1);

output_high(PIN_d3);

delay_ms(50);

output_high(PIN_e1);

output_high(PIN_d3);

delay_ms(50);

output_high(PIN_e1);

output_low(PIN_d3);

delay_ms(50);

return;

}

void forwward(int TTon , int TToff ){

output_high(PIN_C3);

output_high(PIN_C5);

delay_ms(TTon);

output_low(PIN_C3);

output_high(PIN_C5);

delay_ms(TToff);

output_high(PIN_C3);

output_high(PIN_C5);

delay_ms(TTon);

output_high(PIN_C3);

output_low(PIN_C5);

delay_ms(TToff);

return;

}

void baccwward(int TTon , int TToff ){

output_high(PIN_C1);

output_high(PIN_C2);

delay_ms(TTon);

output_low(PIN_C1);

output_high(PIN_C2);

delay_ms(TToff);

output_high(PIN_C1);

output_high(PIN_C2);

delay_ms(TTon);

output_high(PIN_C1);

output_low(PIN_C2);

delay_ms(TToff);

return;

}
-Left and Right .

#include "C:\Documents and Settings\hamood\Desktop\left right\main.h"

#fuses HS,WDT,NOPROTECT,NOLVP
#use delay(clock=4000000)

enum gg_state {

  stop  = 0x10,

  right  = 0x11,

  left  = 0x12,

 rightback  = 0x21,

  leftback   = 0x22,

 increasingbackward = 0x41,

  decreasingbackward = 0x40,

  UNKNOWN   = 0xff,

};

void steadystate();

int16 i;

#build(reset=0x4,interrupt=0x4)

#ORG 0x0F00,0x0FFF {}

void main()

{

  unsigned char state = stop;

   delay_ms(1000);

    breakjump:

    restart_wdt();

   setup_adc_ports(NO_ANALOGS);

   setup_adc(ADC_OFF);

   setup_psp(PSP_DISABLED);

   setup_spi(SPI_SS_DISABLED);

   setup_timer_0(RTCC_INTERNAL|RTCC_DIV_1);setup_wdt(WDT_2304MS);

   setup_timer_1(T1_DISABLED);

   setup_timer_2(T2_DISABLED,0,1);

   setup_comparator(NC_NC_NC_NC);

   setup_vref(FALSE);

   // TODO: USER CODE!!

     switch (state)

 {  

  case stop:

   while(true){

output_low(PIN_C1);

output_low(PIN_c5);

output_low(PIN_c2);

output_low(PIN_c3);

restart_wdt();

     printf("\i am in stop \n");

   if( input(PIN_A2) ){

    restart_wdt();

    state = right;

    goto breakjump;

   }

   if( input(PIN_A3) ){

   restart_wdt();

        state = left;

    goto breakjump;

   }

   }

   case right :

i=0;

if(input(PIN_A2)){

restart_wdt();

while(true){

restart_wdt();

      printf("\i am in stop \n");

output_high(PIN_c1);

output_high(PIN_c5);

delay_ms(50);

output_low(PIN_c1);

output_high(PIN_c5);

delay_ms(50);

output_high(PIN_c1);

output_high(PIN_c5);

delay_ms(50);

output_high(PIN_c1);

output_low(PIN_c5);

delay_ms(50);

i=i+1;

if(!input(PIN_A2)){

restart_wdt();

output_high(PIN_c1);

output_low(PIN_c5);

delay_ms(1000);

state=rightback;

 goto breakjump;

 restart_wdt();

}

}

}

case rightback:

restart_wdt();

output_low(PIN_c1);

output_low(PIN_c5);

while(i!=0){

restart_wdt();

i=i-1;

    printf("%c", i);

output_high(PIN_c2);

output_high(PIN_c3);

delay_ms(50);

output_low(PIN_c2);

output_high(PIN_c3);

delay_ms(50);

output_high(PIN_c2);

output_high(PIN_c3);

delay_ms(50);

output_high(PIN_c2);

output_low(PIN_c3);

delay_ms(50);

restart_wdt();

}

state= stop;

 goto breakjump;

   case left :

   restart_wdt();

i=0;

restart_wdt();

if(input(PIN_A3)){

while(true){

restart_wdt();

output_high(PIN_c2);

output_high(PIN_c3);

delay_ms(50);

output_low(PIN_c2);

output_high(PIN_c3);

delay_ms(50);

output_high(PIN_c2);

output_high(PIN_c3);

delay_ms(50);

output_high(PIN_c2);

output_low(PIN_c3);

delay_ms(50);

restart_wdt();

i=i+1;

if(!input(PIN_A3)){

restart_wdt();

output_high(PIN_c2);

output_low(PIN_c3);

delay_ms(1000);

state=leftback ;

 goto breakjump;

 restart_wdt();

}

}

}

case leftback :

restart_wdt();

output_low(PIN_c2);

output_low(PIN_c3);

while(i!=0){

i=i-1;

   restart_wdt();

output_high(PIN_c1);

output_high(PIN_c5);

delay_ms(50);

output_low(PIN_c1);

output_high(PIN_c5);

delay_ms(50);

output_high(PIN_c1);

output_high(PIN_c5);

delay_ms(50);

output_high(PIN_c1);

output_low(PIN_c5);

delay_ms(50);

restart_wdt();

}

state= stop;

 goto breakjump;

}

}

4.5 General Operation :

1- In Forward 

We can be in forward direction by using FIRST quadrant , such that we can control the speed by controlling the period of each configuration for each quadrant by controlling the duty cycle .

In conf. 1. the T1 and T2 will be operating at the same time , in this level the voltage at the load will be the source voltage , if we want to rotate the motor in the maximum speed we have to make this conf. operating on this period .

How we make the conf. operate all time on period ?!

By making T1,T2 operating on all time of the period .

In conf.2 T1,D3 or T2D4 operating to gather , in this level the voltage source will cut on the load , it means no source feed the load .

How to move the vehicle from ZERO ?

It must move in some acceleration in order to reach the rated speed or the speed we want , it done by program the PIC in order to accelerate as will show in next figure and the user will control the remain 40% .

How to accelerate the vehicle ?

Bu controlling the duty cycle , as shown in the following picture .

How to decelerate the vehicle?

The same as of acceleration BUT we have to take the critical duty cycle .

2- In reverse :

We can be in forward direction by using THIRD quadrant , such that we can control the speed by controlling the period of each configuration for each quadrant by controlling the duty cycle .

In conf. 1. the T1 and T2 will be operating at the same time , in this level the voltage at the load will be the source voltage , if we want to rotate the motor in the maximum reverse speed we have to make this conf. operating on this period.

In conf.2 T3,D1 or T4D2 operating to gather , in this level the voltage source will cut on the load , it means no source feed the load .( no voltage on the load )

How to decelerate the vehicle ?

The same as forward rotation but the duty cycle will decrease at the time.

How to stop ( break ) the vehicle ?

By decelerate as we mentioned previously , such that the current will decreased in order to OFF any transistor it will be no current .

How the speed of the motor will reach the zero speed ?

After deceleration and we get the critical duty cycle such that the transistors will be in OFF mood .

How to reverse the direction of the vehicle ?

Regardless we be in forward or reverse direction , we reach the speed of vehicle to zero and we have to sure that the current , the we accerate in the opposite direction .

3- How to Climb the sorties?

We have to apply the same procedures in forward status because the motor torque can against the load torque.

4- Climb the sorties  and the motor torque less than load torque .

Because the motor torque less than load torque , the vehicle will move to back and the result of that the EMF will reverse also .

What is the problem ?

The vehicle will move to back due to gravity , and it's dangerous , so the solution ; we have to BREAK the motor in order to safely movement .

How to make breaking ?!

We have to apply the SECOND quadrant , we will part it to two parts :

· Conf.1

The transistors will be in OFF mood , such that D3D4 operating , so that the armutre  minus sign . ( Ia = - Is ) , and the EMF = V .

· Conf.2

It means we want to operate D3T1 D4T2 together . operating this conf. at all the time of period means that we will cut the voltage source then we let the motor moving free then the vehicle will move in free due to gravity of acceleration , sure it's so dangerous to the user .

SO we have to make the balance between two conf,'s by duty cycle .

And the Procedures :

· . reverse the EMF due to movement of the vehicle

· OFF T1 the T2 till the armature current will be ZERO , sure D3 and D4 will operate automatically , and due to EMF the reverse current will flow , 

5-  we want to STOP when Climb the sorties.

In this case , we can stop  when OFF all transistors on all time of the period , it means to apply the conf.2 at all time of period .

6- we want to reverse the vehicle when Climb the sorties .

We have to apply case (5) to stop then reverse the vehicle , it depend on the gravity but we have to control this speed in order to prevent the free movement , controlling will be in exchanging the two conf of second quadrant in order to get the suitable speed .

After we be reach the back we want to stop . HOW ?

OFF all transistors to stop the vehicle.

7- Down the sorties .
This case similar to straight line , it means you have to change the quadrants from first to fourth , this transmission between two quadrants don't need acceleration or deceleration as in transmission between first and second quadrants .

We have to OFF T1 then OFF T2 such that D3 then D4 will operates , in this stage Ia will in the opposite diresction of Is , this operation will reach Ia to ZERO quickly .   

To creat this current we have to operate T3 or T4 , assume that we operate T4 , this cause to isolate the motor from the source , it means we in Conf.2 , if we let this conf operate at all time of the period the vehicle we slip in free moving due to gravity , if we OFF T4 then D1D2 will operate together then we will be in Conf.1 such that if this conf will be operate at all time of the period , the vehicle will STOP this due to Motor tourqe greater than load torque , but if Motor tourqe less than load torque then the speed of slipping will be the slowest speed and we can't stop it , it will stop when reach the sorties , and by integrating operation between Two conf's we will get the sutible speed we want .

8- To stop when you down
As we mentioned previous when we OFF T4 or T3 .. D1D2 will operate , it will cause the opposite voltage between source and EMF , if  Motor tourqe greater than load torque it will stop.

9-reverse to back when you down
We can't move to back before STOP the vehicle to short time , so that we apply the procedure that stop the vehicle , then we operate T3 then T4 , this will reach the voltage source to the motor , but in opesite operation of first quadrant , this will move the vehicle to back , here we are in THIRD quadrant in Conf.1 , sure if we apply this conf at all time of the period the vehicle will back in the fastest speed we can got .
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