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PSO Using Possibility to Improve the Global Best
for Inference of the Genetic Networks

HirROAKI MURATAT! and HARUHIKO KiMURAT!

In this paper, we proposed the PSO using possibility to improve the global
best for inference of S-system models in the genetic networks. In order to find
an optimal solution, PSO improves the global best, which is the position of the
best solution found by past optimization, by re-evaluating all particles. How-
ever, it is not likely that all particles have possibility to improve the global
best at the same level. Therefore, the proposed method will estimate the pos-
sibility to improve the global best using PUNN model’s fitness function, and
limit re-evaluation particles. The results show the proposed method is able to
obtain a better solution compared to the previous method which has not used
the possibility to improve the global best.
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Fig.1 The relation between S-system model’s fitness function value and parameter error.
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Fig.2 The relation between PUNN model’s fitness function value and parameter error.
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Fig.4 The progress of distribution of S-system model’s fitness function value.
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Fig.5 Proposed method’s algorithm.
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Table 2 The results of proposed method in each R,; (the number of iteration is 500).

Table 3 The results of proposed method in each R,; (the number of iteration is 1,000).
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02 R, 00000000000000000O0O0OOS5000

ooooooo
R,y goooooo
ooo oooo oo oo

0.0 30.73 | 2.4833 1.2875  0.4639 5.4777
0.1 296.76 | 0.7592 1.2335  0.0452 7.1666
0.2 560.23 | 0.3164 0.3049  0.0362 1.4201
0.3 821.01 | 0.3746 0.5377  0.0227 3.1755
0.4 1,081.36 | 0.2517 0.2245  0.0301 0.9486
0.5 1,335.79 | 0.2818 0.3528  0.0291 1.9544
0.6 1,593.98 | 0.2641 0.3224  0.0277 1.8645
0.7 1,850.65 | 0.2954 0.3665  0.0295 1.8582
0.8 2,101.74 | 0.1990 0.1595  0.0231 0.6994
0.9 2,349.94 | 0.2486 0.2418  0.0246 1.1278
1.0 2,753.63 | 2.6319 3.9998  0.0321 12.5604

03 R, 000000000000D0O000DOODO1,0000

ooooooo
Ry ooooooo
ooo oooo oo oo

0.0 50.33 1.7294 0.8218  0.3703 3.6122
0.1 574.68 | 0.3805 0.4841 0.0333 2.5742
0.2 1,096.45 | 0.2062 0.1477  0.0293 0.8622
0.3 1,608.26 | 0.1685 0.1221 0.0268 0.5641
0.4 2,122.29 | 0.1826 0.2085 0.0284 1.3742
0.5 2,631.18 | 0.1574 0.1048  0.0231 0.4842
0.6 3,142.21 0.1832 0.1239  0.0194 0.4705
0.7 3,645.67 | 0.1604 0.1633  0.0275 1.0642
0.8 4,151.95 | 0.1491 0.0910  0.0315 0.3601
0.9 4,652.03 | 0.1694 0.1201 0.0301 0.5198
1.0 5,334.66 1.6059 3.2306  0.0290 14.6933
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Fig.8 The progress of best particle’s parameter error in swarm.
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