PH process identification

Mathematical model of the process with

parameters
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Systems modelling from data

TABLE 1

NoMinaL OzErarinG Conmimions FOr THE PH SYSTEM

kg, | = 0.003 M HNO,
[93) =03 M NaHCO<
“-j_‘l.l =03 M NaGH.
VNS M NGHCO,
Ay =307 om?
Ax=d2an?
s=113em
=67
Kg=447win "
Ke=362x ot
Ky = 00w
M=1507

M =L

!r,j= 150x
=151

; =600y

=i

Gy = 166 mlis
Ga = 055 mlis
4y = 156 mlis
G = leamls

qy = 328 mlis

W= 3K 100N

W,

\VH =N
W= =00 M
Wha =03 N

3= 308 x0T

Wha=SU0N 10 TN

I‘_I = idilgem

W= 432107 M
Wiy = S28x 10 M

nH=T0
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Estimation signal and respoil
Validation signal and response
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Histograms of magnitudes and input/output data

Estimation signal histogram
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Neural network, regressors, structure and
parameters

Used software:
NNSYSID Toolbox for Matlab

Regressors:

y(k-1), y(k-2), y(k-3), y(k-4),
u(k-1), u(k-2), u(k-3), u(k-4)

Structure:
ARX (model error method)

Optimisation method:
Levenberg-Marquardt
+ pruning

05988 -0.2357 0.1720-0.0748 0.0214 0.1540 0.0213 0.0179 -7.497!
00022 -0.1192 0.0549 0.8622 -0.0001-0.0534-0.0224 0.0504 -2.969
-13009 0.0314 0.3172-0.11240.0014 0.0284 -0.0005 0.0023 3.1836
-02204 0.0543 0.2596 -0.0060-0.0377 0.0066 0.0629 -0.0284 -0.370
—-10563 0.1834 -0.0253 0.0511 -0.0415-0.2373-0.0690 0.0049 7.7772
-02920 0.1191 0.1284 0.0604 -0.0270 0.0570 0.0512 -0.0298-0.621
-01384 -0.0808 0.1015-0.2309-0.0010 0.0443-0.0062 0 0.9345]
-00594 -0.1937 0.2562 0.6273 0.0164 -0.0161-0.0083 0.0267 -2.545
00027 -0.0209 0.0412 0.2480 0.0255 0.0108 -0.0072-0.0009 -1.074
11932 -0.0967 -0.3171 0.1721 -0.0105-0.0026-0.0279 0.0240 -5.757

0.8473 -0.8772 1.1552 -0.7503 -0.8806
-1.1852 1.9206 0.8306  6.1722 ]
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Model response and original system’s response o
validation datasimulation, not one-step-ahead prediction)

Original response and prunned network response
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