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A Non-Lineal Time-Varying System Simulation Modeling Method Based on Neural
Networks
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College of Computer Science and Engineering Beihang University Bejing 100083

Abstract Aiming at the problem of systems’ simulation that input and output are all continuous time-
varying functions a new method of neural networks modeling which expands based on functions is proposed
in this paper. A group of advisable basis functions is selected in continuous function space and the input
and output functions are respectively represented as the expansion form of limited basis functions within the
specified precision. Neural networks constitute the conversion relationship between the expansion term
coefficient of the basis function of input functions and output functions by learning the training samples.
Because there is a one-to-one correlation between the input and output function and the expansion term
coefficient the insinuation relationship between the input and output of the continuous system can be
carried out. The implementation methods based on Walsh conversion is given and the effectiveness of this

method is proved by tertiary oil recovery procedure simulation in oil field development.
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Injected Injection Pressure Oil
21 Number Time h
Volume PV Increment Mpa Recovery %
Iog sigmoid | 0.5 0.15 0.015 19.75
1
= = 2 1.0 0.30 0.035 26.3
u > u -
f 8 1o "
, 3 1.5 0.45 0.065 30.61
ffu =fu 1—-fu
4 2.0 0.86 0.115 36.00
5 2.5 1.20 0.065 37.88
1. e >0
6 3.0 1.86 0.030 37.88
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3 11 E E<e
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s>M 5 4
14 7.0 2.43 0.095 57.79
~ +
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Table 2 Forecast Results of Test Samples
2
Number  Average Absolute Error ~ Average Relative Error %
1 2.54 4.61 4
2 1.74 2.99
3 2.66 4.36
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liquid pressure oil recovery and so on and influence factors such as geology parameters fluid character parameters displacement

injected volume injected pressure and so on and conducts mechanism analysis and ascertain the non-Newtonian fluid seepage flow
rule in non-uniform reservoir in the development process of oil filed. An important research content of the project is that we carry out
the research of the simulation modeling method aimed at the nonlinear system the inputs and outputs of which are all continuous
time-varying functions and ascertain the influence of oil recovery between the oil layer displacement injected volume and injected
pressure in the condition of continuous time and then find the reasonable development scheme. A new method of neural networks
modeling based on expanded function base is proposed in the research. It has better adaptability for problems because it is used for
acquiring answer and needn’ t model beforehand. It acquires satisfying application effect when this modeling method and the

constructed simulation model are applied into the displacement oiling process simulation in the oil filed development.
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