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Parameter Optimization of Genetic Algorithm
Based on Orthogonal Experiment

Wang Lei, Cai Jingcao, Li Ming
(School of Mechanical and Automotive Engineering, Anhui Polytechnic University, Wuhu 241000, China)

Abstract: There exist slow convergence , premature problem, and the lower quality of the solution by using traditional ge-
netic algorithm (GA)to deal with optimization problem. In order to solve these above-mentioned disadvantages and im-
prove the solution quality, an orthogonal design method is proposed to optimize the main parameters of GA , namely pop-
ulation size N, crossover probability p. and mutation probability p.. As a result, the GA’s evolutional speed, global con-
vergence and the solution quality can be improved. The simulation results indicate that this method is scientific and ef-
fective for dealing with parameter optimization problem.
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Fig.1 Basic flowchart of GA
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Table 2 Experiments of GA parameters’ changes
jass r P Pa 28 HEAREL T
1 1(20) 1(0.5) 1(0.01) 0.000 019 51
2 1(20) 2(0.6) 2(0.05) 0.000 006 51
3 1(20) 3(0.7) 3(0.10) 0 51
4 1(20) 4(0.8) 4(0.20) 0.000 019 51
5 1(20) 5(0.9) 5(0.30) 0.000 010 51
6 2(40) 1(0.5) 2(0.05) 0.000 500 51
7 2(40) 2(0.6) 3(0.10) 0 32
8 2(40) 3(0.7) 4(0.20) 0.000 173 51
9 2(40) 4(0.8) 5(0.30) 0.000 700 51
10 2(40) 5(0.9) 1(0.01) 0.000 002 48
11 3(60) 1(0.5) 3(0.10) 0.000 203 51
12 3(60) 2(0.6) 4(0.20) 0.000 016 50
13 3(60) 3(0.7) 5(0.30) 0 27
14 3(60) 4(0.8) 1(0.01) 0 27
15 3(60) 5(0.9) 2(0.05) 0.000 075 51
16 4(80) 1(0.5) 4(0.20) 0 41
17 4(80) 2(0.6) 5(0.30) 0.000 006 51
18 4(80) 3(0.7) 1(0.01) 0 42
19 4(80) 4(0.8) 2(0.05) 0.000 053 50
20 4(80) 5(0.9) 3(0.10) 0.000 495 51
21 5(100) 1(0.5) 5(0.30) 0.001 901 51
22 5(100) 2(0.6) 1(0.01) 0.000 011 51
23 5(100) 3(0.7) 2(0.05) 0 34
24 5(100) 4(0.8) 3(0.10) 0 40
25 5(100) 5(0.9) 4(0.20) 0 39
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Table 3 Analysis of experiment result

fatr N De P Fatr N 12 D
K 0.000 054 0.002 623 0.000 032 K 255 245 219
K 0.001 375 0.000 039 0.000 634 K, 233 235 237
Ks 0.000 294 0.000 173 0.000 698 Ks 206 205 225
e K 0.000 554 0.000 772 0.000 208 JM" K, 235 219 232
8 Ks 0.001 912 0.000 582 0.002 617 ﬁf& Ks 215 240 231
W2 R 0.001 858 0.002 584 0.002 585 W2 R 49 40 18
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Table 4 Simulation result of scheme 1 for 10 tests Table 5 Simulation result of scheme 2 for 10 tests
e S HMAU T FIgRE S PIBEARL T WY R2ES  HHLINUB T SRERIE S, RN T

1 0.007 204 51 1 0 28

2 0 49 2 0 37

3 0.002 328 51 3 0 24

4 0.000 047 51 4 0 28

5 0 48 5 0 28

0.001 477 50 0.000 006 28

6 0 49 6 0.000 050 27

7 0.000 075 51 7 0 28

8 0 49 8 0 24

9 0.000 006 51 9 0 24

10 0.005 11 51 10 0.000 010 28
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