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Genetic Programming


Genetic Programming is a relatively new area of Artificial Intelligence research.

The practical applications of this new technology are numerous, and there are many possibilities for discovery of new applications.  While the scope of this project may preclude the development of a truly new invention based on genetic programming, the opportunity to gain insight and experience in this area is invaluable.  


The basis of Genetic Programming lies in the definition of the problem, and the method used to select superior generations.  The general concept is to provide the system with the set of variables, and the functions used to operate on those variables, and then allow the system to apply the selection model just as in Darwin’s concept of Natural Selection.  This method has been highly effective in development of logic circuits, radio antennas, and there are definite applications in the realm of networks, specifically dealing with routing and switching.  


For this project, I plan on using the Genetic Computation Java library 

(GCJ, http://cs.gmu.edu/~eclab/projects/ecj/) to study the possibilities of genetic computing.  I have downloaded the library and begun to learn the various features.  While it is likely that I will not use all of the features of GCJ for this project, it is a good opportunity to start with a working model rather than struggle with development of the Genetic Programming framework itself.  The output from this project will be a combination of an extensive research paper, and several demonstration programs.  I will start with a relatively simple problem, such as the frogs and toads to help my understanding of the GCJ.  Once I fully understand the API, I will proceed to apply Genetic Programming to increasingly more complex problems. 

 I hope to apply Genetic Programming to search and sort algorithms.  My plan is to use a random list as input, and allow the standard operations among items in the list. (swap, insert at, move to temp)  In order to actually find the best sorting algorithm in each situation, the program should also provide a way to perform some pre-analysis of the list prior to sorting.  

This pre-analysis function could also be generated through Genetic Programming, by using a completely separate program where the input is also a random list, but the functions are the standard set of sorting algorithms.  To combine the sort generation program with the pre-analysis generation program may be possible, however the results of this combination would require some other control factor.  The overall goal will be for the program(s) to produce one sort algorithm that determines the correct algorithm to use for the minimum number of operations.  The program will initially use a small fixed size, data set, so that the results will be readable and easily verifiable.  The possibility of verifying large results exists through the use of simple programs, but is secondary to the exploration of the concept of Genetic Programming itself.

While there is little chance of a new result in searching and sorting, the possibilities for Genetic Computing are endless and certainly will play a significant part in the development of future technologies. Two patentable ideas have been generated by Genetic Computing in the relatively short life of the idea. The Genetic and Evolutionary Computation Conference each year grants awards for “human-competitive” results, which it defines as a result that is equal to or better than a result that was considered an achievement at the time it was discovered.  There are seven other criteria, and in order to be “human-competitive” a result need only fulfill one of the criteria.  

