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. Abstract

Objectives/Goals
Memetic algorithms are an agent based artificial intelligence method. Memetic algorithms are unable to
effectively distribute information and do not benefit from ideas known in other agents in the simulation.
The goal of this project isto design and test a system for the transmission and management of information
between agents in a memetic simulation. If the simulation is able to better utilize information, then the
efficiency of the smulation will improve.

Methods/M aterials
Memetic al gorithms combine principals of evolution and genetics to produce computer programs capable
of evolving solutions. Through emulation of the biological process of evolution, algorithms representing
possible solutions to a problem interact and undergo recombination to produce offspring algorithms. A
heuristic local search mechanism constitutes the primary search method for the algorithms, with the
genetic recombination serving as a micro-search mechanism to optimize the local search. A custom
memetic algorithm simulation was written in C++ as a multi-threaded, parallel execution application. The
knowledge system was written in SQL as a multi-tired database application.

Results
The memetic algorithm was 16.6 times more efficient than genetic algorithms and 108.2 times more
efficient than sequential search algorithms for solving asimple equation. A system for distributing
knowledge discovered during the simulation was implemented and shown to improve the efficiency of the
memetic algorithm by 18.5%. The information stored in the knowledge system was used as an additional
feedback loop for the simulation. This allowed the ssimulation to bias the areas of the solution space
searched. The time required to solve subsequent test cases of the problem type was reduced by a further
9.7%.
The simulation had a tendency to be #lazy# and avoid difficult regions of the solution space. Methods
were implemented to force the simulation to consider difficult regions of the solution space.

Conclusions/Discussion
The simulation was able to use the knowledge system and improve the efficiency of the memetic
algorithm search. The information contained in the knowledge bank represents a more general description
of the problem type with each new test case. The author is working to implement an induction system
capable of deriving ageneral case solution from the data stored in the knowledge system.

Summary Statement
Improving the efficiency of memetic algorithm simulations by giving greater access to information.

Help Received
Discussions with Professor Emeritus Pat Pizzo, Ph.D, of San Jose Sate University and Professor Dave
Barnett, Ph.D, of Stanford University.
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