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Executive Summary
Project Description:

	
The project will result in creating a modified MP3 player that will be capable of taking voice audio input and produce a modified audio output.  A cheap commodity MP3 player will provide the basic hardware for which the project will be built upon.  The MP3 provides the perfect platform as it includes both the digital to audio converter (DAC) and the audio to digital converter (ADC) required for this project.  MP3 players also include a full microprocessor, flash memory, and RAM for which can be used to run our sound processing software.  On the MP3 player we will develop customer a software application implemented with Octave.  This software will allow for the manipulation of digital audio.  The user will be able to perform high, low, and bandpass filtering of the audio signal's characteristics through the manipulation of an equalizer created in software.  These manipulations will occur in real-time.


	


Benefits and Project costs:

	Cheap commodity mp3 players provide a compact microprocessor system with an embedded analog to digital converter and a digital to analog converter.  These systems have plenty of flash memory and cpu power for running custom software.

Projects like Matlab and Octave provide a platform of the mathematical functions needed to manipulate audio signals.

Projects such as Linux, RockBox, Windows CE provide an embedded operating system platform for which software can be compiled for and executed on at a minimal cost.


Project Objective:

	The objective of this project is to modify existing computer hardware and software components into a functional audio manipulation device that operates in a real-time, or near real-time mode.  This document will serve as the guide for both functional and technical requirements of this project, and will be used by the project team members to develop the software and hardware needed to complete this project.

The Scope of this project is to take an inexpensive commodity mp3 player and covert is into a custom voice mangling device.  The propriety firmware on the mp3 player will be replaced with an open source operating system.  The operating system will be stripped of unneeded components and replaced with our own custom software.  The device will take an analog audio signal as input, convert it into digital data, mathematically process the sound in real time to create the desired modification, and then convert the digital data to an analog signal for output.  The device will update an LCD with status information and allow the user to control the device through several buttons.
The software components for this system can be broken down into ADC/DAC device drivers, user interface, sound processing, configuration management, and some miscellaneous glue code.  At the driver level we will need to produce an audio cancellation so that the input audio is cancelled before it can be heard.  The user interface components will entail displaying elements on an LCD screen and responding to button presses.  The sound processing will entail writing C functions using Octave to process digitized audio data.  The configuration components will entail writing functions to get and set internal configuration information while the system is running.  Last, some miscellaneous code will be needed to bring all the components together. 
The performance of the entire system must be such that the sound input and output appears to be occurring in real-time.  It is possible that this will require some additional hardware and software modifications to phase shift the input analog sound and then output the phase shifted analog input as “white noise” in order to mask the user's voice.  While this is occurring, the device can spend a minimal amount of time processing the input audio, make the necessary manipulations to the input sound, and then output the final manipulated audio.


Project Justification:

	This project will be produced and tested with readily available hardware that can be stripped of all non-essential components and be reconfigured to give us the desired performance at minimal costs to the project.  Most of the projects requirements will be done via software manipulation using Octave as the language of choice.  An already developed audio software library, such as Octave will be used to build the necessary operations used to manipulate the audio signals and perform analog to digital and digital to analog conversions.
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