ADCS 314 Genetic algorithms

Course work 1

Intro

This course work was performed using the GA (Genetic Algorithm) program provided for the course by Ken Fisher PhD. the inputs to the program are given in the appendices where stated and all modifications to the inputs are made in isolation except where stated.

The different tasks set to the GA program are represented in the form of different formula as shown at the beginning of each stage.

STAGE 1

The first task of the GA is to try to minimise the rastrigin function 
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in the standard input the number of variables is 2, so there is only x1,x2 and these vary between –5 and +5.

From our human observation we can conclude that the range of this function will be is zero to –(5 to the power of n). Therefore the maximum that the GA can hope to reach is zero.
3 experiments were performed for comparison to give an idea of the variance to be expected, these experiments used the standard input shown in appendix A. The results of these were then compared for any large irregularities.
The results of these tests are shown in the Appendix A, as can be seen the first two runs did not produce the maximum that could have been reached, however the third did reach zero. Even though each run of the GA program is ten separate tests, each run produces different results. From this it can be concluded that nothing here is conclusive, and therefore it should be remembered that all conclusions are speculative.

After the first three runs line was established, various experiments were performed, by altering one input variable into the program at a time. These alterations were as follows:

A run with only one dimension; this essentially reduces the problem space to only one variable (half the original) applied to the rastrigin function.

Results

By generation 13 the function had reached a maximum of –0.098, this remained constant for the entire rest of the run except for a peek at generation 54 to –0.003 which only lasted for that one generation. The mean values levelled out quite early, also about generation 13, and remained fairly constant for the remainder of the run.

Conclusion

Got there quickly, but saturated the pool so that the random mutation that improved it was run over by the rest.

A run with four dimensions; this is a much more complex problem space, now four variables (twice the original) applied to the rastrigin function.

A run with mutation probability at 0.01; here the mutation probability of each byte in the variable is halved thus reducing the amount of random mutation.

Results

Here the results close on zero in small jumps bet does not get to zero, if left to run for a longer period, this may reach zero.

A run with mutation probability at 0.04; here the mutation probability of each byte in the variable is doubled thus increasing the amount of random mutation.
Results

This amount of mutation seems highly unstable, as it reached a high of –0.0957 and then jumped away from it immediately.

A run with crossover probability at 0.3; here the crossover probability for each variable is halved thus the chances of the selected variables passing into the next generation unchanged are greatly increased.
Results

This time the maximum of –0.098 was reached very late, at generation 94

A run with crossover probability at 0.9; here the crossover probability for each variable is doubled thus the chances of the selected variables passing into the next generation unchanged are greatly reduced.
Results

This one reached the maximum of zero by generation 95.
A run with 5% elite carrying forward into the next generation; this means that the top 5% of the variables are carried forward unchanged (except by mutation) into the next generation without having to compete for a place.

Results

This reached a maximum of zero by generation 56.
A run with 10% elite carrying forward into the next generation; this means that the top 10% of the variables are carried forward unchanged (except by mutation) into the next generation without having to compete for a place.
Results

This reached a maximum of –0.2 by generation 23.

A run with population size of 25; this has a population of half the usual amount in the experiments.

Results

This reached a maximum of –0.2 by generation 90.

A run with population size of 75; this has a population of half again as many variables than the usual amount in the experiments.
Results

This reached a maximum of –0.098 by generation 60.
A run with double point crossover; instead of using crossing the two selected variable over at one point, they are crossed at two points

Results

This reached a maximum of –0.099 but did not stop there and decreased again.
A run with tournament selection

Results

This reached a maximum of –0.099 but did not stop there and decreased again.
Observation

The pooling effect may ever saturate the generation with copies of the same sequence.

Almost all continued to improve.

All within –0.2
Conclusion
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