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Direct adaptive dynamic neural network control for
dissolved oxygen concentration
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Abstract: A direct adaptive dynamic neural network control (DADNNC) method is proposed to control the dissolved
oxygen concentration in the wastewater treatment process. The established control system mainly includes a neural con-
troller and a compensate controller. The neural controller fulfills the mapping between the system states and control variable
using the fuzzy neural network, which can adjust the structure and parameters simultaneously. A novel pruning algorithm
is presented based on the useless rate of the rules, and the convergence while adding and pruning neurons is guaranteed
theoretically. Further, the compensation controller is designed for decreasing the approximating error introduced by the
neural network, and the parameter update law is deduced by the Lyapunov theorem. Finally, the simulation results, based
on the international benchmark simulation platform, show that the proposed method can achieve better control accuracy and
superior adaptive ability compared with neural network controller with fixed structure, PID controller and model predictive
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control method.
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tion control and result analysis)
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Table 1 Comparisons of the performance indexs
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Fig. 5 Number variation of the hidden nodes

S F A 25 X 4% (3K L 4 i1 5 5 M b 28 9 4% ) 28
I, B EME TR AN oL >, R HIREEE
B, T 24 W 4 S5 AR BGE R RT, ) 5 L TU RIS
SR I, SR BT 7 v 2 6 BRE A& T
P £ G54, A PRAUEAH RS BERTHE N 0T LASRAS BRG]
A28 R, AR, B A 22 0 2% [ 2 o 28 T AN B
SE TR ELR IR B AL 1 TR 2, B RES 1S 2R
UFHE I RCR, W e 2 o Tt 2R i i, T
BHTFMKEEETRESBARS BENENBE.

ik — BRI BT T VA B &R RE T, S R
FIREAEL.8mg/1~2.3 mg/ 158 FH P9 By BR A Ak, % 52
DADNNC /7 ¥ETESRR BT TO0 T BR BR80Tk B 4 ol
PERE, T AR WILARR 45 5 F I DADNNC T &
SERAGE B CHE )T R 5PIDESHI L. D W 1S W 4% 45
¥k 1-2-1F11-9-1 ) DADNNC T 243 5 77 Z AR
77 5B, 77 ECH B 58 451 (1-9-1)TS-FNN H i& M. #
TR, 3PP I T IR Bl 645 . 6T LA
FE i, FREAR T EBHAIEI T, REMHEHIRER
BT RC, Ui S5 BN 0 22 P 25 3 11 2%



120 B HE B 5 N A

BEE

FE N e AT 8 e S A% BT ERORA KL
BTG KV B R AR IR REARAL, B T BKIRE,
{ERRZE P 28 4 Tl Al 2 >, ORI SCIL T kg
PEER BRI,

2.4 T T T

231
o 22p kil
o 21 é ]; S
E 2.0 st W
8 197 ! :

181

1.7

0
t/d
——FRC ——TRA —IFEB

Bl 6 DOwE EARG I T 2k
Fig. 6 Tacking curves of variable DO set-values
T TTEA. JTEB. T ECHPIDEHI T A
PRPEREFRAR.
&2 RRAEH 7k TR AR b
Table 2 Performance comparisons under
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5 45 (Conclusions)
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vergence analysis of the neural network)
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A3 ML AR B (Structure non-changing phase)
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