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1.1 Introduction:
    In our project, we control a toy car using voice commands which carried through wireless communication between host (PC) and remote (Car).
Also, a small web cam included and installed on the car, to send live video to the PC by wireless. Either the car or the cam, we control them using special commands sent from PC to remote. 
1.2 Hardware components:
· Wireless transceiver.
· Toy car.
· Microcontrollers.
· H-bridge L298N.
· Web cam sensor.
1.2.1 Wireless transceiver:
      It’s developed by Nordic company. And the full name is MOD-nRF24LS. It’s a single chip 2.4GHZ transceiver. It needs an external microcontroller to drive.
· Specifications & Features:

• Worldwide 2.4GHz ISM band operation.
• Up to 2Mbps on air data rate.
• Ultra low power operation.
• 11.3mA TX at 0dBm output power.
• 12.3mA RX at 2Mbps air data rate.
• 900nA in power down.
• 22μA in standby-I.
• On chip voltage regulator.
• 1.9 to 3.6V supply range.
• Enhanced ShockBurst™.
• Automatic packet handling.
• Auto packet transaction handling.
• 6 data pipe MultiCeiver™.
• Air compatible with nRF2401A, 02, E1 and E2.
• Low cost BOM.
• ±60ppm 16MHz crystal.
• 5V tolerant inputs.
• Compact 20-pin 4x4mm QFN package.
· Applications:
• Wireless PC Peripherals

• Mouse, keyboards and remotes

• 3-in-one desktop bundles

• Advanced Media center remote controls

• VoIP headsets

• Game controllers

• Sports watches and sensors

• RF remote controls for consumer electronics

• Home and commercial automation

• Ultra low power sensor networks

• Active RFID

• Asset tracing systems

• Toys
1.2.2 Web cam sensor:
· General description:
      The C328-7640 is VGA camera module performs as a JPEG compressed still camera and can be attached to a wireless or PDA host. Users can send out a snapshot command from the host in order to capture a full resolution single-frame still picture. The picture is then compressed by the JPEG engine and transferred to the host thru serial port.
· Features:
· Small in size, 20X28 mm.
· VGA resolution, down sample to QVGA or CIF.
· 3.3 volt operation.
· Low power consumption 60mA.

· UART interface of up to 115.2 Kbps.
· User friendly commands to control the module.

· Auto detect baud rate.
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Figure 1: camera flow chart.
1.2.3 Microcontrollers:

PIC18LF4620 is used to drive all other components, we used two microcontrollers, one for PC, and the other for car. This microcontroller can operate at 3.3 volt, so it is suitable to drive all components in each circuit.
1.2.4 H-bridge:
We used L298N IC for controlling the direction of both motors.
· Description:
The L298 is an integrated monolithic circuit in a 15-lead Multiwatt and PowerSO20 packages. It is a high voltage, high current dual full-bridge driver designed to accept standard TTL logic levels and drive inductive loads such as relays, solenoids, DC and stepping motors. Two enable inputs are provided to enable or disable the device independently of the input signals. The emitters of the lower transistors of each bridge are connected together and the corresponding external terminal can be used for the connection of an external sensing resistor. An additional supply input is provided so that the logic works at a lower voltage.
1.3  Software:
· C sharp program.
· Voice recognition libraries.
· PICC Compiler.
1.3.1   C sharp program:

We developed a user friendly interface application that sends commands to both car and cam. Also receiving the data comes from the cam to show images on screen.
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Figure 2: snapshot of C sharp application 
1.3.2 voice recognition libraries:

These libraries developed by Microsoft company, and they operates on Windows 7, so we could use them to translate voice commands into text.
1.3.3 PICC compiler:

We use this compiler to implement our own code written in C language, this compiler compile C language to produce HEX file, then we install this file on PIC18LF4620 using a boot loader designed for this microcontroller.
1.4 How the entire system works:

     A person should recognize his voice for windows 7 Speech recognition application. After that the application could translate your voice to text. We use the result to generate our commands and to send them serially to first microcontroller (PIC) connected with PC, the first PIC will receive a command and send it directly to wireless transceiver using SPI communication which also send it to the other one. The second wireless will detect data received and send it to the second PIC which sends it to correct component (i.e. car or cam).
     If the command is for car movement, so it will move to the correct direction.

Also if the command is for camera, so it will send the corresponding acknowledge (Ack) to microcontroller. The microcontroller will handle these Acks and send the size of the image produced by cam to PC application, and then image data will be sent from cam to the microcontroller, then to wireless back to PC, and the image will be produced on screen.
1.5 Problems:
· Voltage level: wireless transceiver and camera operate at 3.3 volt, so it needs a special microcontroller like PIC18LF4620 to drive.
· Wireless transceiver needs an external microcontroller to work, so we have to write a driver using PICC for it. 

· Camera hangs up many times, and needs a lot of time to get working again.

· Car motors needs special power to work well, they don’t work using ordinary batteries.
· Hard to debug problems, since there are many places where a problem could happen.
1.6 Conclusion:
            We got a good experience how hardware components work, and how to make compatibility between different IC’s, and how to develop an efficient design to improve our system. We faced hard challenges, but we solved most of them effectively.

Also, we learned how to combine between software developing and hardware design, and to make complete controlling system that could be controlled by anyone in an easy way. 
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