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Fitness Change of Mission Scheduling Algorithm Using Genetic
Theory According to the Control Constants
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Abstract: In this paper, the final fitness results of the satellite mission scheduling algorithm, which is designed by using the
genetic algorithm, are simulated and compared with respect to the control constants. Heuristic algorithms, including the genetic
algorithm, are good to find global optima, however, we have to find the optimal control constants before its application to a
problem, because the algorithm is strongly effected by the control constants. In this research, the satellite mission scheduling
algorithm is simulated with different crossover probability and mutation probability, which is major control constant of the

genetic algorithm.
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Fig. 1. Optimization algorithm for a satellite mission scheduling.
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Table 2. Weighting according to the wethers.
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Table 3. Fitness according to the variables of scheduling.
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Table 5. Fitness according to the control constants.

wekE
70% | 75% | 80% | 85% | 90% | 95%

0% | 3.451 | 3.487 | 3.468 | 3.438 | 3.370 | 3.545
0.5% | 3.305 | 3.367 | 3.272 | 3.321 | 3.305 | 3.366
1.0% | 3.283 | 3.352 | 3.265 | 3.267 | 3.259 | 3.258
1.5% | 3.283 | 3.273 | 3.280 | 3.327 | 3.362 | 3.334
2.0% | 3.346 | 3.306 | 3.342 | 3.275 | 3.321 | 3.346

dot (B
M O

0.50%

1.00%
H1.50%
325 4 2.00%

70% 75% 80% 85% 90% 95%

a2 A 2= ).
Fig. 2. Fitness graph.
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Table 6. Elapse times according to the alteration of control
constant(s).

70% | 75% | 80% | 85% | 90% | 95%

0% 36.24 | 3855 | 37.30 | 36.83 | 37.74 | 37.01
0.5% | 36.89 | 40.61 | 36.05 | 3829 | 3829 | 41.47
1.0% | 38.77 | 37.31 | 36.17 | 38.17 | 41.10 | 3891
1.5% | 37.27 | 36.54 | 3548 | 37.62 | 3825 | 38.06
2.0% | 38.61 | 38.85 | 40.67 | 3739 | 37.87 | 37.07

0%

39

385

38

375

[sec) 37 +
365 7

36 7

355 4

a9 4. a0l EHE E AR E AR EE 0%).
Fig. 4. Elapse times according to the crossover probability
(mutation probability 0%).
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Fig. 5. Elapse times according to the crossover probability
(mutation probability 0.5%).
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Fig. 6. Elapse times according to the crossover probability
(mutation probability 1%).
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Fig. 7. Elapse times according to the crossover probability
(mutation probability 1.5%).
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Fig. 8. Elapse times according to the crossover probability
(mutation probability 2%).
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Table 7. Energy consumption according to the alteration of control
constant(maximum 1400).

70% | 75% | 80% | 85% | 90% | 95%

0% 1375 | 1360 | 1385 | 1390 | 1390 | 1390
0.5% | 1395 | 1400 | 1365 | 1385 | 1350 | 1290
1.0% | 1400 | 1385 | 1375 | 1395 | 1400 | 1400
1.5% | 1400 | 1370 | 1395 | 1400 | 1400 | 1400
2.0% | 1400 | 1400 | 1390 | 1385 | 1380 | 1400
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Table 8. Energy consumption according to the alteration of control
constant(maximum 16000).

70% | 75% | 80% | 85% | 90% | 95%
0% | 15000 | 15950 | 15600 | 15950 | 15300 | 15700
0.5% | 15650 | 15550 | 16000 | 15900 | 15950 | 15900
1.0% | 15600 | 15950 | 15900 | 16000 | 15900 | 15550
1.5% | 16000 | 15850 | 15950 | 15750 | 15600 | 15600
2.0% | 15950 | 15800 | 16000 | 16000 | 15950 | 16000

H0.00%
H0.50%
11.00%
H1.50%
u2.00%

70% 75% 80% 85% 90% 95%

a3 9. A= 9] ol R AR (A3 1400).

Fig. 9. Energy consumption of final solution.
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Fig. 10. Memory consumption of final solution.
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