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1 INTRODUCTION

For this lab we took our 15 optimization functions and ran them through 3 new methods of
determining the global minimum. The functions being: Differential evolution (DE) which uses
a population approach with strategies for computing new solutions, Genetic evolution (GE)
which takes a genetic approach with genes, crossover and mutation, and Particle swarm (PS)
which simulates swarm movement to find the global minimum.

2 METHODS

Our rewrite in the previous lab allowed us to just extend three more classes from the search
function class we had implemented. These extended classes were then called with a python
script and the output printed to the console where I was able to analyze the data. Each test
was ran 15 times using the python script and the data stored to a file.

Upon referencing multiple online sources, we also decided to use a different method of
initializing particle velocity vectors and velocity maximums. Settling with velocityMaxium =
4.0, and the initial velocities being created between velocityMaxium \3, and -velocityMaximum
\3. These values seemed to produce accurate results.

3 ANALYSIS

This lab produced some interesting results regarding the performance of the new functions.
Overall, the three new functions (PS, GE, DE) were more efficient and accurate than the pre-
vious 3 functions (Random Walk, Local Search, Iterative Local Search), but there were some
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discrepancies with some functions. These discrepancies showed themselves as completely
inaccurate results on some functions, while the method would then produce extremely accu-
rate results on other functions. For example, GE produced a 23185.53 average for DeJong, the
actual minimum being 0. Yet for the Michalewicz function GE produced an average that was
much more competitive to the the other functions.

Another interesting point on the performance of these functions can be seen when com-
paring them to the values received from the previous search functions we used. Rosenbrocks
saddle is a great example of the performance difference, where Iterative Local Search’s best
value was in the range of 2.51E+10. DE on the other hand was able to produce a minimum value
of 19 and PS a value of 37, massive increases in accuracy. Interestingly enough, for rosenbrocks
saddle GE produced a value similar to Iterative local search, a minimum of 3.21E+09.

More differences between the three functions can be again found with the Rastrigin function.
ILS was able to produce a value of 83731.6, GE produced 65280, but PS and DE both had
massively more accurate results of: PS -> -6902.05, and DE -> -8000 which we believe is the
actual minimum of the Rastrigin function.

There are other examples of these new functions attaining greater accuracy than the previous
functions did, but that information can easily be seen in the results table in figure 5.1. One
last point we want to cover is the actual time performance of these algorithms. Previously
Local Search and Iterative Local Search both took an excessive amount of time to compute on
solutions with larger dimensions (20 +). Based on previous performance, it was estimated that
the Griegwangk function running with 30 dimensions would run for 8 hours using Iterative
Local Search. To contrast this, the complete computation time taken for the 15 functions, at 15
iterations, using all 3 search functions completed faster than one iteration of 20 dimensional
Iterative Local Search with the Griewagnk function.

4 CONCLUSION

Coming away from this lab we saw that these new functions have the ability to not only
improve the accuracy of our results, but also improve the running time of the search. With this
improved running time we could run more trials and get even more accurate results than the
ones that we are getting currently.

There were some difficulties and issues when running the tests for this lab. The first being our
inability to completely verify our results. We mentioned some discrepancies earlier where GE
produced values that were wildly inaccurate for some functions. It is unknown to us whether
this is simply a product of the strengths and weaknesses of this specific search method, or
if there is something wrong with out implementation. Another issue is that of the Shekels
Foxholes function. For Particle Swarm and Genetic Evolution there was no deviation from
the single value that they returned. Either the algorithm is able to deterministic produce the
apparent global minimum, or there is something wrong with the function.
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5 RESULTS

Figure 5.1: Computation comparison of DE, GA and PSO
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6 PREVIOUS RESULTS
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Iterative Local Search Running Times in Seconds
Dimensions 10 20 30

Function 1 5.355587244 21.5247523785 47.5882720947
Function 2 0.4999251366 1.151144743 2.4649145603
Function 3 0.0042607784 0.0112228394 0.0144929886
Function 4 0.0058951378 0.0114533901 0.0161828995
Function 5 150.1059572697 2928.3961615563 N/A
Function 6 0.0101454258 0.0255510807 0.0222308636
Function 7 32.4964332581 41.5021996498 168.8056237698
Function 8 0.3526818752 1.6770370007 3.8826031685
Function 9 0.0110986233 0.0125215054 0.0229070187
Function 10 0.0899729729 0.2644715309 0.7342042923
Function 11 30.093629837 165.0208876133 384.6772966385
Function 12 297.458874464 25.3617525101 21.2174470425
Function 13 0.0197796822 0.0436241627 0.0463643074
Function 14 1.5726833344 7.7616007328 9.7854065895
Function 15 6.6486163139 23.9164574146 32.7224471569
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