0K oW # ® L o kK ¥ ¥ K Vol.40 No.9
20144 9 H JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Sept. 2014

ETHEMANEREESERNAZ

% H, FRT, Hag
(L LR Tk o5 8 580 H TRYE BRALIIIR, L5 100124,
2 AT K B TRYE HHLES, FH &fE 454000)

# E: 5 H MBI B4 B4 ( proportion-integral-derivative , PID ) 5 i 77 16 ¥ B A ) 2E 4% B3 1ol 2 0 Bk s, 4§ th
T —Fh7ELR PID-TS MEMIM 2 W& R SR H 5. B IKFIA TS BOH 2 R4 19 B 2 5 B 7 32 5 0 i SO T 0
B EAHENEEDAETERABHENE. SREVER TENMTEREREREYFE. SRR
BB RIS KT B R ESH, 5% PID F1 BP(back-propagation ) # 22 ) 45 #5 il S M Lk X T IR B A
FiRe s S RE.

X BRE: HAEN,; TSEMMERNS; kYA

hES#ES: TP273 XHKIRER: A XEHE . 0254 -0037(2014)09 - 1302 - 06

Composite Control of Dissolved Oxygen Concentration
Based on Performance Coordination
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Abstract: Because the conventional proportion-integral-derivative ( PID) algorithm has the shortcomings
of low accuracy and poor adaptability, a composite method, which includes the TS fuzzy neural network
(TS-FNN) and PID controller, is proposed. This control strategy can improve the accuracy of dissolved
oxygen (DO) concentration by the self-learning ability of TS-FNN. Meanwhile, the parameters of the
controller can be adjusted on-line by constructing performance coordination factor. Then, this method is
tested based on the international benchmark simulation platform. Results show that the proposed method
can achieve better dynamic performance, compared with the conventional back-propagation ( BP)
controller and PID controller.
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Fig.1 Structure of the control system
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absolute error, IAE) """, W% 1 [ & J A A 3
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Table 1 Performance comparisons
EH % Max error ISE IAE  zf7ht[El/s
PID 0.229 2.381 36.12 6. 84
BP 0.247 0.341 11.45 9.70
BP-PID 0.072 0.212 10.12 10. 04
TS-PID 0. 031 0.033 3.76 7.38
4 %Kit
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