Sergio Caltagirone

CS572 – Evolutionary Computation

Assignment 3 – Decipher


In this assignment, we were to use genetic algorithm techniques to evolve a key to decipher a text encrypted with the Caesar cipher.  We were given no direction as to the algorithms or techniques to utilize in the assignment.  I choose to use a generational genetic algorithm, as opposed to a steady state algorithm, because I already had the framework developed for the previous assignment.  This let me focus on other aspects such as types of selection, permutation mutation, and crossover.  In the end, my algorithm worked quickly to find a key that produced clear-text for some of the test cases.

	Selection
	Tournament

	Mutation
	3-OP mutation

	Crossover
	PMX Crossover

	Crossover Probability
	100%

	Mutation Probability
	40%

	Population Size
	60



As documented by the above table, my algorithm utilized the tournament selection with 3-OP mutation and PMX crossover.  Crossover was executed 100% of the time, while mutation was only executed 40% of the time.  Although this produced the best performance, it was not the only techniques and combinations attempted.


Rank-based selection was also attempted, but its results were far less productive than tournament selection.  I hypothesize that rank-based selection reduced the amount of diversity present in the population and therefore decreased the likelihood of a legitimate key being discovered.  Additionally, 2-OP mutation was also attempted, but again, like rank-based selection, did not provide sufficient diversity in the population.

Other attempts were directed at the crossover/mutation probabilities and population size.  In these cases, a large population, although allowing for greater diversity, decreased the overall fitness of the population and therefore held the algorithm back from achieving its potential.  It was discovered that allowing too much mutation (60-100%) was reducing the effectiveness of the crossover – preventing enough information from traveling between generations; and 40% (based on empirical evidence) was decided upon as a reasonable amount.

Although my algorithm did not perform as well as I had anticipated, I found that I learned a lot about the affects of these elements within a genetic environment.  Other things that I would have liked to try would have been a comparison with a steady state algorithm, and other types of crossover.  However, by talking to others in the class, additional types of crossover, such as cycle, did not perform as well as PMX.

