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The main functionality of the robot is to be able to respond to audio commands. In order to achieve voice control a microphone unit (MU) will be built that is able to send information to the robot via a RF-link. The MU will be independent for the following three purposes. First I need to control the quality of the sound entering the microphone. Second, it is extremely helpful to create a dedicated system for the DSP. Last, it gives versatility to the robot since the MU will be used as a remote control and the robot can be adapted to develop different remote control units in the future.


The robot itself has to be capable of handling tasks of intermediate difficulty such as wall following and obstacle avoidance. The MU will be used to switch between these algorithms along with a third simple algorithm that allows the user to give simple instructions to the robot, such as stop, move forward, back, right and left, thus proving that the robot is both autonomous and able to understand simple instructions. Various sensors will be employed to allow these functionalities, two IR sensors, two bump switches and two sonar sensors.


The MU will consist of a microphone, a band pass filter, an amplifier, a microcontroller, and a transmitter. The MU's algorithm will start with a set of A/D conversions stored in an array, then an FFT will be performed and the resulting frequency analysis will be used to match the command to a set already saved in memory. Once the command is identified a signal will be transmitted to the robot to execute the order.


Some challenges associated with the unit will be matching the sampling frequency to the amount of time required to perform the Fourier transform. The other will be matching the command; accuracy may have to be reduced to conserve memory. Although an EEPROM can be used to store the command, the operation needed to write onto it will reduce the time allowed between A/D operations which in turn will limit the sampling rate. 
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