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Abstract

The activated sludge process is a commonly used method for treating sewage and waste waters.
The piocess is characterized by a lack of measurement instrumentations and control goals that are
not always clear and not well understood. In such process, fuzzy control concept may be able to
be adapted, so this paper presents a design method for fuzzy controller based on a selected sub-rule
set from the total rule set and a multivariable fuzzy reasoning algorithms. In order to achieve
systematic and efficient control of the activated sludge process under a great deal of disiurbances
and a variety of performance characteristics, a top-level rule-based fuzzy controller is proposed
which provides lower-controllers with the suitable set-points according to the input-output states of
the process.
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Table 5. Model rules of activatea sludge process.
A 4 FAe A ECELE]
R, WSRSP is small, DOSP is small, MLSS is small y=a,+a, X+ a:x,F axXstax
R, WSRSP is small, DOSP is small, MLSS is big y=a,tax;FaX, T asX;+ax,
R, WSRSP is small, DOSP is big, MLSS is small y=a,+a,x;+ax,+axstax,
R, WSRSP is small, DOSP is big, MLSS is big y=aptaxitax,taxa+ax,
Rs WSRSP is big, DOSP is small, MLSS is small y=astax;+a,taxsTax,
Re WSRSP is big, DOSP is small, MLSS is big y=aetax;taX,taxstax,
R, WSRSP is big, DOSP is big, MLSS is small y=actax;tax,+axstax
R, WSRSP is big, DOSP is big, MLSS is big y=astaxitax,+asxstax
R, WSRSP is small, MLSS is small, RRSP is small y=astaxi+ax,+axstax
Ry WSRSP is small, MLSS is small, RRSP is big y=a,+ a1 x;tax,+asxs+ax,
R WSRSP is small, MLSS is big, RRSP is small y=aptax;Tax;+aXstax,
R.. WSRSP is small, MLSS is big, RRSP is big y=ac+arx;tax.taxstax,
Ris WSRSP is big, MLSS is small, RRSP is small y=a,t ax,tax, T asxstax,
Ri. WSRSP is big, MLSS is small, RRSP is big y=a,+ax;Fax,+asxs+ax
Ris WSRSP is big, MLSS is big, RRSP is small y=aptax;taX,+axstax
R.s WSRSP is big, MLSS is big, RRSP is big y=a,tax,Fax,+axstamx
E 6. 29 Gt Sy slebolE Al
Table 6. Parameter coefficients of model petiplioy
rule consequent. e
F a0 a, a, as a, ‘v\ A# A
'R, | 69.38 0.03]  —70.36] 3.8 —12.96 \\/ /
R, |—2114.8 | —1.61 908. 91 180. 30 —0.96 \ y
R, —1.92] —0.02 24. 41 1.33 —2.07 A
R, 119.01 0.02 —54.28| —2.46 —6.28
Rs | 42921.22}—48.33|—36917.61 2.24| 20771.75 e
Re [—7112.75 6. 37 4553.26|—361.35| —588.89 : b
R, | --699.99 0.11 79.17| —0.23 54,94 J2ig Eaee 2 dolelel EA45 HA
Rs 44.4 | —0.02 —42,7 1.91 7.52 = :E‘;; %—E‘f 7 o=
. ~ = . ’ g )
;:o i(’;z 2; 78 (l)i 1; :; _g 22 82951)3 Fig. 8. Plant output data and identified fuzzy
model output.
,E“ 166. 35 0.02 49,85 —9.07 2. 80
Ri: 581.64| —0.03 —38.70| —9.71} —15.20
Re| 295.44] —0.13] —113 147 9.49 = o,
Rl —923.16 0.37 41.12 9.78 1.21 -_I
Ris| —244.85| —0.04 71.48] 10.53] —12.09 I s /\
Re| —382.69] 0.10] —43.40] o088 27.57 [T v H‘Qf,\v
b \ VA
3} : A /
A Asel ay Alof el WuA BEE AE 24
¢ 4 b maAsel A FA wols A4 % F
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