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Introduction:


The world has quickly changed into a computerized arena.  Most people will use some sort of computer daily.  While each of us may use a computer for a different task, whether it is sending email, social networking, programming or research, the use of computers is not restricted to the rich, the academic, or the middle-aged.  There is no longer the sense of sitting down to “use” the computer; people treat computers as appliances, used for a purpose when they are needed.  They are used as a basic (though multi-purpose) tool by just about everyone.  Even very young children are familiar with basic computer operation: the keyboard enters symbols and words, and the mouse moves the cursor from field to field.  Other peripherals may vary, but these two are fairly universal.

However, there is a group in society that may see these computer interface tools as more of a burden than a means to using this computer-appliance.  Many people suffer from severe disabilities that hinder their use of a computer. (2007 Census)  These disabilities may be the result of disease or trauma, but in either case these disabilities may reduce a person’s ability to control a computer.  The cost efficient solution for many of these people is a head pointer.  The head pointer is strapped to the forehead and extends to the keyboard, which may have a separate button-controlled mouse.  This allows those without the use of their hands the ability to control a computer with moves of their neck and head, instead of their hands.  This system is effective, but needs updating.  It is our goal to produce a cost-efficient mouse control peripheral that would reduce neck strain, increase workplace acceptance, and improve the overall quality of life for users of a head pointer system for computer control.  The interface would ideally rely on current mouse drives and should be easy to carry, plug in, and use with any computer.
Methods:


Our first step in creating the above device is to understand how a mouse encodes movement and then sends this data to the computer for processing and positioning of the cursor. (Fahey)  Once we understand the signal seen by the mouse microcontroller, we can try to reproduce this signal by modifying the analog output of a MEMS accelerometer and/or gyroscope. (Torrens)  The most likely method for easy signal change is to maintain analog signal until said signal is send to the microcontroller.  We will use some sort of differentiating circuit, coupled with a timer circuit, to create pulses based on output voltage of the MEMS device. (Gad-el-Hak)  At this point we will need to split the signal and delay one of the branches, simulating the delay in the two signals into the mouse microcontroller.  Another possible method to consider is using an analog to digital converter, to change voltage directly into pulses, and sending those digital pulses into the microcontroller.  However, significant experimentation needs to be done to determine the nature of these digital pulses.
Results:


By sending an expected signal to the mouse microcontroller, we may be able to fool the mouse into thinking that a traditional mouse ball and chopper wheels are sending that signal, and the cursor on the screen should move correctly.  We can combine this method with previous work on a blink-to-click circuit to develop a complete head-tracking mouse interface.  At this point we could set up future work on comparing head and neck strain in people using our device versus a traditional head pointer. (Filler)  The real test of our success will be a user’s ability to effectively control a computer without a cumbersome head pointer.
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