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Adaptive Sliding Mode Control for Municipal Wastewater Treatment Process

HAN Hong-Gui' QIN Chen-Hui' SUN Hao-Yuan' QIAO Jun-Fei'

Abstract Aiming at the problem of time delay affecting stable control in municipal wastewater treatment processes,
an adaptive sliding mode control (ASMC) method is proposed in this paper. First, the influence of push-flow time
delay on biochemical reaction process of wastewater treatment processes is analyzed. Then, an operating control
model of wastewater treatment processes is established. Second, an estimated compensation model, based on fuzzy
neural network, is designed. Then, it can complete the accurate prediction of delay variables and realize the moment
unification of variables in the control model. Finally, a sliding mode controller (SMC) with adaptive switching gain
coefficient is designed. Then, it can realize stable control of dissolved oxygen and nitrate nitrogen. The proposed
method is applied to the benchmark simulation model. Experimental results show it can realize stable control of
wastewater treatment operating process.
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Table 1  The comparison results of different controllers
(rain weather with constant settings)

o R GRS
5 1 SR s
ISE JAE Dev™™ ISE TAE Dev™™
ASMC  4.930 x 1072 0.035 0.490 5.270 x 1072 0.046 0.420
SMC2) 5.520 x 1073 0.030 0.610 5.620 x 1073 0.046 0.440
FNNCP 1.060 x 1072 0.075 0.560  9.950 x 107% 0.076 0.560
PID!'?  1.430 x 1072 0.072 0.740 _ 8.100 x 1073 0.056 0.530

ISE. TAE #1 Dev™> 43l 24 3.310 x 1072 . 0.043
H10.330. X ELAE LI, ASMC RENEA R il i it
X4 I R 3 I R, B 9 R 4 ) R e

gk L RTIR, SIS T A IR AL T 4TS 7K A B

(dry weather with changing settings)
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Fig.10  The error results of Sp 5 and Syo,2

(dry weather with changing settings)
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Table 2  The comparison results of different controllers
(dry weather with changing settings)
o WA GRS
P A0k
ISE TAE Dev™™ ISE JTAE Dev™™

ASMC 2120 x 107 0.030 0.340 3.310 x 1073 0.043 0.330
3.870 x 107 0.044 0.390
9.900 x 1072 0.075 0.500

4.780 x 107 0.047 0.490

SMC™  3.640 x 1072 0.032 0.360
FNNC# 7.750 x 1072 0.061 0.480

PID™ 7930 x 1072 0.045 0.850
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