Research Assistant Opening

A RA position is available for a graduate student during the Fall 2001 quarter, with a possible extension to the Winter 2002 quarter.  This work is suitable for a Masters Thesis topic.  Funding will cover both tuition and a small stipend.  A brief project description follows.

The National Aeronautics & Space Administration (NASA) is chartered with exploring our solar system and beyond.  This is largely accomplished with unmanned space probes that must operate with little or no human intervention. These hardware systems must be able to self-adapt in order to survive unanticipated environmental conditions. New configuration information for this evolvable hardware (EHW) is frequently under control of a genetic algorithm (GA), which uses the principles of Darwinian survival-of-the-fittest to search for the optimal problem solution.
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GAs are an ideal method of determining new system configurations for several reasons: (i) they perform without detailed knowledge of the problem domain (ii) they can find configurations without being encumbered by design “rules” and (iii) they can be implemented in hardware or software.  An example of an adaptive system is shown in the above figure.  The GA-based controller uses input information and the current system response to determine a new system configuration.  In an ideal case, the GA-based controller is also implemented in hardware, e.g. a field programmable gate array.

Human intervention to monitor a space probe’s performance, determine if reconfiguration is necessary and then defining the exact form of the new configuration becomes enormously difficult as the distances from earth increases.  A GA appears to be the ideal solution, but its performance depends on a number of adjustable parameters such as population size and selection pressure.  Moreover, these GA parameters must have values that insure the adaptive system reconfiguration can be found and completed within specified time limits.  This joint Lattice Semiconductor/Portland State University research effort will be the first attempt at investigating which GA parameters impact real-time adaptability the most .  The adaptive system investigated in this research project is an active bandpass filter.   

The RA will program a GA to dynamically reconfiguring a Lattice Semiconductor ispPAC10 Analog programmable circuit, and then conduct numerous simulation tests.  Knowledge of ADC/DAC circuitry and analog filter design, plus extensive programming experience in C or C++ is required.  Ability to extract programming information from IC data sheets is mandatory.  Familiarity with electronic test equipment(in particular, spectrum analyzers and programmable signal generators(is highly desirable.  Completion of a formal class in evolutionary computation is not required, but a definite plus.     

The RA is expected to work 20 hours per week.  Only graduate students having completed at least ten credit hours of 500 or 600 level work will be considered.  Highest priority will be given to a graduate student who will use this work as part of a Masters Thesis topic.

Interested candidates should submit an application packet to Ms. Becky Soliz in the ECE Department Office as soon as possible.  The application packet must contain a resume plus a transcript of all graduate work.  ECE students are preferred, but qualified CS students may be considered.  Interviews with the top candidates will be conducted prior to hiring.  The RA position will remain open until filled.

For further information contact Dr. Garrison Greenwood (greenwd@ee.pdx.edu).

