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Realization of system converse solution

based on process neural networks and genetic algorithm

LI Pan-chi
( Department of Computer Science and Engineering, Daging Petroleum Institute, Daging Heilongjiang 163318, China)

Abstract: A optimization algorithm of process neural networks and genetic algorithm (PNN-GA) is proposed, it aims at
determining MIMO system input by the system model and desired output . First, the process neural networks (PNN) that represent
the mapping relation between input and output of the system is founded according to system field knowledge and training sample
sets. Secondly, fitness function of genetic algorithm (GA) is constructed according to PNN output error. Based on the desired
output of the system, we determined the process input signal which conforms to the PNN mapping relation that was found, thus
the system converse process solution is accomplished. The general realization approach is presented in this paper. An application

example is given to illustrate the applicability of the approach.
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Fig. 1 Process neural networks with one hidden layer
2.2 FEmTEHE RN L& EE (Converse solution pro-

cess neural networks model)
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Fig. 2 Converse solution process neural networks model
3 ¥ EREAER PNN-GA &% (PNN-GA algo-
rithm of converse solution)
3.1 B mARSEE R A PNN &% (PNN algo-
rithm for finding forward mapping relation)
REAGWMARE SN (clo, T, AR
BRI B BT — A B P EEE. b, (1),
ba(t) o, b, (1) H CLO,T] F—HARHEFEATH R
B, T4 A PR ORI 8 A R BUFE X B iR BT Y R
T AT RaR R (L AR R TR ER ) B AR5

xi(t) = Zailbl(t) (l = 1a2a'“an)a (2)

L
wi(1) = 2 wiPb (1) (i=1,2,,n35=1,2,,m).
I=1

3)
K ay, 0l BHH (1) F wy (1) FXTF b, (1) By
RIFRFH AR, OBAR() e, MR A
NP TIESISY

= 200 ] S w8, (0)(X ach (0)de-6).

(4)


http://www.cqvip.com

% 6 i

M I M2 AR AR B R LB R R R R 897

Hﬂ%@ﬁﬂ’ﬂﬂifiﬁ A (4) aT1L N
Zatlwy - 0])(k = 1,2,"',[]).

i=1 1=1

Yk = ]kf(

(5)
HREFIRALE HIBHETRED, vJ#E
E T PR AUE , BP A 4 28 1 B 3 G0 i A\ i 1 O e Bt
VIP T fur s AT
3.2 AFEmKRMA GA Ei% (GA algorithm for
converse solution)
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Fig. 3 Genetic algorithm based on real number coding

4 3LBREZLA (Application example)
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Table 1 Sample data of seepage experiment
(for training)

t/h Vy/ml Vo/ml Py  C/(%) P/Pa
1 6.30 0.40 0.6481 97.08 0.51
2 6.30 0.40 0.7058 97.08 0.52
3 6.30 0.35 0.7632 97.08 0.51
4 6.50 0.35 0.8227 97.70 0.51°
5 6.60 0.35 0.8821

97.73 0.50
20 7.50 0.20 1.5283 98.05 0.49
V =585.6985 V,=123.5 R =21.38%
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Table 2 Sample data of seepage experiment Vil
(for converse solution) 6 23R A
, — W
t/h Ve/ml Vy/ml Py C/(%) P/Pa 5t L —:“j')glﬁd';g%.':'. |
> Vp o it ilr £
| 6.18 0.36 0.6238 97.15 0.51 RN
2 618 0.3 0.6316 97.18 0.5 ' o
3 6.20  0.35 0.685 97.30 0.5 Recovery ration: jidilf £ (%)
4 6.30 0.33 0.7693 97.55 0.50 0 N s L N
5 6.35 0.31 0.83%5 97.68  0.50 10 fYO 30 38

20 7.38 0.15 1.5016 98.13 0.49
V= 579.3298 V, = 128.9 R = 21.85%
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forward mapping relation by PNN)
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Table 3  Process neural networks parameter for
finding forward mapping relation
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Fig. 4 Networks error convergence curve
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Fig. 5 Networks output approach curve after convergence

4.2 [ F PNN-GA ¥ 6 )2 3K % %t %1 A\ ( Converse
solution system input by PNN-GA)
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Fig. 6 Fitness curve of genetic algorithm for converse solution

15 F GEERA g ]
) - PEX VNI 1

- OREA Y
of n , ‘. 25y

Vi / ml

BT SRR RIS I A L

Fig. 7 Comparison between result curve and real curve
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