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Many real world optimization problems are discrete and multi-valued. Meta heuristics including Genetic Algorithm and Particle
Swarm Optimization have been effectively used to solve these multi-valued optimization problems. However, extensive comparative
study on the performance of these algorithms is still required. In this study, performance of these algorithms is evaluated with
multi-modal and multi-dimensional test functions. From the experimental results, it is shown that Discrete Particle Swarm
Optimization (DPSO) provides better and more reliable solutions among the considered algorithms. Also, additional experiments
shows that solution quality of DPSO is not lowered significantly when bit size representing a solution increases. It means that
bit representation of multi-valued discrete numbers provides reliable solutions instead of becoming barrier to performance
of DPSO.
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<Table 3> Algorithm Parameters

”ﬂoi shto] s S BHsH] 918 3208 EE ARE-ST
<Table 1> Test Functions
Function Min Max Sl(jl?litigrfls Varli\;obles
1 -32.768 32.767 65536 20
2 -6.283 6.282 12566 20
3 -600.0 600.0 12001 20
4 0 3.14159 314160 20
5 -5.12 5.11 1024 30
6 -5.00 5.00 1001 30
7 -500.00 500.00 100001 20
<Table 2> Required Bits in Bit Representation
Function Bits/variable Total Bits
1 16 320
2 14 280
3 14 280
4 19 380
5 10 300
6 10 300
7 17 340
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MVPSO “1 2 max
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<Figure 1> Trend of Best Solutions for Test Function 1
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<Figure 2> Trend of Best Solutions for Test Function 2 <Figure 5> Trend of Best Solutions for Test Function 5
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<Figure 3> Trend of Best Solutions for Test Function 3 <Figure 6> Trend of Best Solutions for Test Function 6
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<Figure 4> Trend of Best Solutions for Test Function 4 <Figure 7> Trend of Best Solutions for Test Function 7
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<Table 4> Experiment Results
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<Table 5> Bit Sizes in Bit Representation

Function Minimum Bit Size Increased Bit Size
Bit Matching Rate | Bit | Matching Rate
size (%) size (%)

1 16 100.0 17 50.0
2 14 76.7 15 383
3 14 73.2 15 36.6
4 19 60.0 20 30.0
5 10 100.0 11 50.0
6 10 97.8 11 48.9
7 17 763 18 38.1

Increasing Rate
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0% Function
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<Figure 8> Increasing Rate in Best Fitness Values
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