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Composite Control Combining Neuro-Fuzzy Inverse Control

with PID Control and Its Application in a Continuous Stirred Tank Reactor
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Abstract: This paper studies the realization of inverse systems and direct inverse control strategies based on the peneralized
basis function newral fuzzy network { GBFNFN), and presents the composite control strategy combining neuro-fuzzy mnverse
control with PID conrel. The composite control strategy has been applied 10 the control of the concentration of a continuous
stired tank reactor (CSTR), Simalation results show that the composite control strategy can overcome the defects of direct in-
verse control cavsed by inaccuracy of the identified inverse-model, and that the system can have good control performances.
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Fig. 1 Generalized basis function neuro-fuzzy network
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2.2 SRS BN R LI (Realization of in-
verse systems based on neuro-fuzzy models)
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Fig. 2 Structure of ath-order inverse system
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and PID control

4 CSTR HEEMESEREFREH
{ Neuro-fuzzy models based inverse-model
and inverse control of CSTR)

4.1 CSTR Bt (Brief introduction of the CSTR)
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Fig 4 Continuous stirred tank reactor
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Table 1 Parameters and operation conditions of CSTR
¢ = 100{L/min) E/R = 9.95 x 1F(K)
Cy = 1.0{mol/L) ~ AH = 2 x 10°(cal/mel)
Ty = 350(K) £1pe = 1000(g1)
Ty = 350(K) € € = 1lcal/gK)
¥ = 100(L) Qo = 103.41(L/min}

Ty = 440.2(K)
Ciw = 0.0836(mol/L)

hd = 7 x 10°(cal/min K)
ke = 7.2 % 10°(1/min)
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Fig. 5 Output of NF inverse model training
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4.3 CSTR #J NF E 5% #8182 # ( Neuro-fuzzy direct
inverse control of the CSTR)
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Fig 7 Response of CSTR using NF inverse control
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Fig 8 Response of CSTR using NF inverse conlrol
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4.4 CSTR fJ NF i #/PID £ & % ( Composite
control combining neuro-fuzzy inverse control
with PID control of the CSTR)
CSTR B NF @ #i/PID & 51 Hl 5 inid 3 At
T, PID RIAFEH FEAENER G T HE T
HEEATE. S F CSTRTEATRZA:- BT
CSTRTE Cup > CaoMl Con < Cag LR MK
FIRABIRE Cup < Cap B, PID KL BEH B AN
FHE RS 56 08 B (G0 B B B ) L M BEAE )
%)%k, ¥ CSTR A NF i #/PID 8 & # il 45
PR EREREEHATTIR B Cw > Ca
A, SEHER L/ PID EEREH 8 Can < Cpo BT 3LTH
HH PID .
PIDIEHIBSE Y Cn Caos K, = L.2x 107,
K =0.1x%10°,K; = 1.0 x 10, iR,
0% 38 Cag > Cup K, = 0.5 x 10P, K, = 0.025 x
10°, K4 = 0.0, B BHiREMR:20% .

- U HT
o
E B i E A — ERPID B &
< u:
U C| Dj ﬁi 1 ]
U 2 3 4 5 6 7 ¥ 9o
Timefmn
S Y4y 0 !
B oqaoll g o]
E Hop- i i :]
= D feeesd L.
YR 1Y PSS S SO O e
q

N
['1me/min

B9 CSTR NFI#HE PID 5455 HloE rv il £

Response of CSTR using inverse contrul/PID conirol

01

Fig. 9

= 008k ~-ShtE itk — PEPID H &8N
£ HE
~ 006
& —

0.04

¢ 1 2 34 5 67 8 900

T T:rm:/:rmilr ——r
g p2of bl o
E o[ ]
= HIp -
S i =

80

01 2 34 5
Timeim:n

& 10 CSTR NF## /PID 845 dImTe ik
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5 2%t (Conclusion)
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