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Inference of S-system Models of the Genetic Networks
Using the Product-unit-based-neural-networks

HIROAKI MURATA,T! MakoTo KOSHINO, 2
MasaToMO MITAMURAT! and HArRuHIKO KIMURAT!

In this study, we proposed the method of inference of genetic networks which
expresses the regulation of genes. The proposed method does not solve the
differential equations, learns the genetic networks using Product-Unit-based-
Neural-Network (PUNN) and estimates the S-system model of genetic networks
which describes the differential equations. The experimental results show the
proposal method is 160 times faster than the previous method which estimated
S-system model of genetic networks while maintaining equivalent performance
to the previous method.
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Fig.1 The PUNN model which shows a part of genetic network.
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Fig.4 The relations between objective function value and parameter’s error in each model.
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Table 1 The results of inference of genetic networks in each method.
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PUNNOOOOOOO 173.98 2035241 1.5609 1.8026 0.0624
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PUNN OOOOOOO 4728.00 59369760 0.0190 0.0401 0.0000

02 0o0oooooooooooo
Table 2 The influence of initializetion and local search.
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Table 3 The estimated genetic networks in the previous works.
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04 PSOO TDEOOODOOOOOO
Table 4 The results of PSO and TED.

. dimension
Function method
12 60 100 500 1000 5000
Son PSO 0.00 0.00 0.00 64434.25  499034.71  8172252.73
ere
P TDE | 19557.83 235103.44 448671.00 2601944.07 5555671.49  28289696.84
PSO 0.16 47.44 105.14 2794.98 14009.80 280926.55
Rosenbrock
TDE 502.64 4488.93 8451.62 46570.39 95648.39 498270.37
Rastrin PSO 7.19 296.99 648.86 6434.21 15730.65 121673.75
astrigin TDE 155.36 1259.46 2207.98 11747.66 23833.12 121383.89
i PSO 0.08 0.06 0.44 609.72 4633.47 73538.40
Griewank
TDE 168.24 2100.28 4109.65 24552.81 50107.36 254628.33
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