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· Abstract:

This project is a wireless controlling system for a joy DC car, and it contains two parts, the first one is the remote to control the direction and the speed of the car, and the second one is the car itself.
1. Introduction:

            A remote control which used to control the car’s directions and speed has acceleration and geometric sensor to detect the direction of the remote, and a microcontroller to manipulate data from accelerometer and send it across the X-Bee wireless chip to the car module. 


Then the car module microcontroller should receive the data, and then check this data and after that controls the motors as the commands.
2. Languages & Programs:
· PIC C programming language.
· PICC program 

· X-CTU
· PIC18F4620 boot loader 
3. Components:

· PIC18F4620.
· Motorola Accelerometer MMA7260QT. 
· X- Bee Wireless chip.
· DC Motors.
· Sharp Distance Sensor.
· H Bridge L293
· Heat sink 

· LCD 1602G

3.1. Motorola Accelerometer MMA7260QT:
Low cost capacitive micro machined accelerometer which is a device that measures the proper acceleration of the device.
the output of the accelerometer is analog voltage values for each axis , and we used accelerometer to control the directions of car as the figure below shows how we control the direction according accelerometer axes.
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Block Diagram for the accelerometer chip
3.2. X-Bee Wireless Chip:
        We used X-bee wireless series 2 of range nearly to 120 m . This chip is connected serially to serial ports from pic and used to transmit and receive control commands (Directions) from remote control (receiver) into car model (sender).

This chip has a special firmware on it to enable send and receive operation, this firmware easily removed, so we need to reprogram the chips , to do that we used X-CTU program . 
3.3. Sharp Distance Sensor. (Model num. GP2D120XJ00F)
Analog output distance sensor, from Sharp Contribution. This sensor is fixed in the front of the car to detect any object get in car’s way. The car will stop if there is any object is far away about 2 cm from car. 
3.4. H Bridge :


The L293 and L293D are quadruple high-current half-H drivers. The L293 is designed to provide bidirectional drive currents of up to 1 A at voltages from 4.5 V to 36 V. The L293D is designed to provide bidirectional drive currents of up to 600-mA at voltages from 4.5 V to 36 V. Both devices are designed to drive inductive loads such as relays, solenoids, dc and bipolar stepping motors, as well as other high-current/high-voltage loads in positive-supply applications.
[image: image3.emf]
4. Procedure:
Our project consists from two parts, the first one is the sender or the remote control, and the second part is the receiver or the car module. 

4.1. Sender ( Remote Control ):
The Remote control should detect a direction and then send it to the car, to do that we used an accelerometer chip to get the direction and X-Bee wireless chip to send data across the system.

To get the direction from the accelerometer we should connect it to the analog inputs from the PIC, because it gives us analog outputs , then the PCS’s ADC take these values and convert it to digital one , but we should return it to analog again to understand and to be able to manipulate the incoming data from the acceleration sensor.

Then to manipulate the incoming data, we should take many readings for each state and to get a specific range for it from the most maximum and the most minimum values, then we decide which direction should the car have according to datasheet and send it to the serial port in which the X-Bee chip is connected, also to make sure we print the sent commands on the LCD. 
Each range of values specifies one of the 5 commands, which is the forward, backward, right, left and stop command, then to get right values and same as the data sheet we should take care about the gravity and about the first position, the temperature in the room , and the level of noise, and we should filter our signals, we always make the gravity equals 0 to make sure that we are working in the vertical position , we used capacitance ( 1µF capacitor ) on the inputs and outputs of the accelerometer, and in our code we make sure to get specific and restricted range of values to insure the correctness of the gotten directions and the sent commands to the car module.

And with giving attention to the temperature degree of the acceleration sensor, we should use a cooler to get correct values, because the temperature degrees should not exceeds the limit which is between -40 to 105ºc.
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Then all the received data form the analog sensor comes to the PIC through analog to digital converter (ADC) from the PIC internal components, and then we should convert it to analog again to be able to manipulate the incoming data , and then we used the serial port first to get the data values into the windows hyper terminal to read them and get the ranges , after that we connect the wireless chip to serial port to send the commands through it , after we had programed it as a sender and receiver by X-CTU program . 
Accelerometer connection to the microcontroller 
[image: image6.emf]
[image: image7.emf]Recommended connection diagram for the accelerometer 
This diagram shows the connection of the X-Bee to max232 chip to program it by the X-CTU program
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This diagram shows the connection of the X-Bee wireless chip to the serial port from the PIC18F4620
4.1.1. Sender flow chart :
[image: image9.emf]  
4.2. Receiver (Car Module):

The second part which is the car module consist from receiving peer of the wireless ship , microcontroller , motion motor , directions motor , motor controlling circuit ( H Bridge , didoes ) .

The wireless gets data from the remote control wireless chip, and then pass it through the serial port to the microcontroller , that read the received command and then send a commands to the motors , but at first it adjust the pulse width modulation duty cycle, as fixed speed , and then check the distance sensor to make sure that there is nothing in the car’s way . 


At first as the initial state for the car , we set the direction as forward and the duty cycle as 255 ( 8 bit PWM ) , then the microcontroller should read the incoming data , check the distance sensor , if there is anything in the car’s way the car will stop until we change the direction or we omit that thing from its way , if there is nothing in its way the microcontroller adjust the motors of the car as the received command , the motors are connected to H Bridge IC , which enables us to control the direction and the speed of the motors .

H Bridge IC is a power consumer device , and it gets wormer and wormer along  use ,the temperature should not exceeds 70ºc because of that we must use a cooler or a heat sink for it , or we risk losing it easily and in a short time , and that is not the only problem with it , it needs high voltage to control the motor , and so we should separate it totally from the microcontroller inputs ( VCC , GND ) to prevent any returned current for it , because in that case we lose the control and our data will not be true .


 We connect the H Bridge with the PIC using the 2 PWM channels and 2 other inputs , the PWM channels to control motion motors ( the motors used to move the car forward and backward through specific speed ) , and the other two inputs to control the direction motors ( motors used to control left and right directions).


The following diagrams show how can we connect motors to H Bridge , and what should the input voltage for each : 
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VCC1 = 5 volt , VCC2  5-24 volt , EN = 5 volt
4.2.1. Receiver chart flow:
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5. Datasheets :

In this section you will find all the datasheets for our project, containing sender , receiver and X-bee datasheet 
6. Problems:

1) We have faced a problem with making car working on battery whereas current provided from 9 v battery is not enough to make motors working well.
2) No components and devices available. 
3) X-Bee wireless chip firmware , it was easily removed from the chip , and to retrieve it we should reprogram it , and we should be careful because it can be easily destroyed during the program operation.
4) How to control H Bridge temperature and not to lose it through continues using. 

5) Filter the incoming signals from the accelerometer from noise and heat effects. 

7. References:
· PIC18f4620.

· X-bee Wireless chip.

http://www.sparkfun.com/products/9132
· Motorola Accelerometer MMA7260QT.

Link for its datasheet:

http://www.datasheetarchive.com/MMA7260QT-datasheet.html
· Sharp Distance Sensor datasheet.

Link for its datasheet: http://honnunx.googlecode.com/files/2d120x ir distance sensor.pdf
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