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In this paper, sharing, terminal condition and evaluation methods of distributed genetic algorithms in multi-

objective optimization problems are discussed. These three topics are very important for the genetic algorithms in

the multiobjective optimization problems. At first, it is shown that the sharing is necessary to perform not only

in each sub population but also in the total population. Then the new model of distributed genetic algorithm is

introduced. This is the distributed genetic algorithm with the total sharing. In this model, although this is one of

the models of the distributed genetic algorithms, the sharing is performed in the total population. In the former

studies, the terminal condition and the evaluation methods have not been fully discussed. In this paper, we suggest

the reasonable terminal condition and the evaluation methods of the solutions. The terminal condition is decided by

the movement of the Pareto front. The evaluation methods are based on the quantity indexes and those can be used

in the multi dimensions of the objective functions.

Key words 0 multiobjective optimization problems, distributed genetic algorithms, pareto optimal solution,

total sharing, termination criterion
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Table 1. GA parameter setting.

Parameter Value
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Table 2. Parameter setting for DGA.

DGA Parameter Value

migration interval 5
migration rate 0.1
island number 10
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Table 3. Parameter setting for termination

criterion.

Termination Criterion Parameter Value
Termination Parameter 0.98
Tolerance 0.0001
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Table 4. Experiment condition in CGA.
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Case | population range population

size size
1 6000 100 5000
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Table 50000000000000000O0O00O0O
gobobobooboboobobobooboboogn
gogoobodabooooobobobobobbooood
gbbooooooobooooooobooboooobo
gbboobooooooobbooobooooboooo
ggooboboboobobooooobboobooa
gogooo



ooooboooooboooooooooooooon

Table 5. Result to the example in CGA.
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solutions rate time[sec] call
1 5000 |0.014773] 0.99] 0.2754 12.3 640.92359 | 44459.5
2 5000 |0.016671 1 0.3785 14.9 916.6307 | 57443.8
3 5000 |0.010062] 1 0.2857 27.4 2624.9196 | 158529
4 5000 ]0.011333] 1 0.2926 37.2 4048.9504 | 225971
5 8000 |0.010977] 0.99 ] 0.2622 12.2 1516.2988 | 62285.2
6 8000 10.013082f 1 0.397 16.1 2528.2454 | 93411.6
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Table 6. Experiment condition in DGA.

limit sharing choice
Case | population range population

size size
1 600 100 500
2 600 500 500
3 1000 100 500
4 1000 100 600
5 1000 100 800
6 1000 800 800
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Table 7. Result to the example in DGA.

number . .
cover| .. . . Calculation| function
Case of accuracy diversity|generations| .
solutions rate time[sec] call
1 4613.2 10.016085| 1 | 0.2745 14.8 105.87386 | 63522.2
2 4551.2 10.016002] 1 | 0.3298 16.7 126.15989 | 73218.4
3 4915.6 1 0.008843| 1 0.243 200 2112.8243 | 1378704
4 5546.8 | 0.01444 1 |0.2642 14.9 153.13716 | 76706.1
5 7418.3 | 0.012779] 1 | 0.2469 15.2 257.42779 | 97704.6
6 7302.7 10.012517] 1 ] 0.3242 17.6 323.45895 1 117496
Table 8. Result to the example in DGA with new sharing method.
number cover | ,. . . Calculation| function
Case of accuracy diversity| generations| .
solutions rate time[sec] call
1 5000 10.014659] 0.99 | 0.2581 12 735.02431 | 48558.8
2 5000 10.015601] 1 | 0.3581 12.8 849.60091 | 52581.4
3 5000 ]0.009678| 1 0.275 36 3735.1935 | 230683
4 5000 ]0.012121] 1 | 0.2928 32.8 3695.0529 | 208678
5 8000 |0.011114] 1 | 0.2477 12 1847.7396 | 70637.3
6 8000 10.011943] 0.99 | 0.3813 13.4 2235.3621 | 81831.7
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