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State feedback predictive control based on T-S fuzzy model
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Abstract: A new predictive control approach based on T-S fuzzy model is developed by combining T-S fuzzy model
with state feedback predictive control. The approach utilizes T-S fuzzy model to get the estimated values of state and output,
and corrects the estimated output value by using the measurable process variable. Then in terms of optimal control theory,
the control law, which is used to control the whole system, is calculated by the corrected estimated value and set-point.
The control system of a continuous stirred tank reactor is also simulated with different initial states, setpoint values and

disturbances. The simulation results show that the proposed approach is effective and feasible.
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K W& (Strategy of feedback predictive control
based on T-S fuzzy model)
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%%(Study on feedback predictive control based
on T-S fuzzy model)

2.2.1  #HIE W5 (The study of control algo-
rithm)
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Fig. 1 Block scheme of state feedback predictive control
based on T-S model
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structure)
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3 ™ HH SE#l(Application and implementation
example)

LAHensonFl1Seborg!! ] 1 £ CSTR (continuous sti-
rred tank reactor) ] AT B BRRIX—RG 2
ARG I HM SRR HAE, XA — MR
B T RO RIA R RRR  —AaH RA —N A
HIKFR. q P KR, ¢ h bR, C, Co ol it
IR FE, T, TooA e B2 AR T 12 0 4 R
YeRFIEE. RGBALUTT Fros:

2.2.2

Cl :%(Cf — Cl) — k’oCle_ Rgl s
1
. q AH]CQCl __E
=L, —1) - L
A
PcCpe __UAr
c 1 — dcPcCpe TC — T s
P g (1= ) (T, - )
C, Z%(Cﬁ — Cy) — koCse™ R%, (19)
2
. q AH]f0C2 __E
Ty =L(1, —Ty) - e T 4
A
PcCpe __UAy
. 1 — e dcreepe +
AL ( )
_uAy
\ [Tl — T2 + e depecpe (ch — Tl)]

oo BRIV, = V, = 100 1, #EHKEC, =

1 mol/l, #kHjitg = 100 Vmin, HERHEEET, = 350 K,
A HKIEET,, = 350 K, & M K 5 $ik, =
7.2x 10" min~!, E/R = 10000 K, E4iH{LAE, RN
FEAR AR B, RN IMAH = —4.78 x 10* J/mol,
UA, = UA, = 1.67 x 106 J/min, U, Ak $AT e 5
HORTHRL, % B p = p. = 1000 g/, t#ke, = c,e =
0.239 J/gK.

REL & RGP R LR =
[Cy, Ty, Co, To)T,y = Ty,u = q., F|FAIMATLAB%>
fEu = 35,u = 100, u = 120 RIF V47 4, ARG 1E
ANl 5 AT S AR B UL 1R B 5 T R,
PSR SR & B B L W () T s I B AU T-S ORI B

N T BAIE SR A O, K R R Y T # 2
SRR (19), 73 MAHAEE TP A FRIRIAARES SN ]
SR E AN OUEAT T E.

1) ¥I&Rz, = [0.085,442,0.005,450]", B %
SEMEY® = 500, 7E50 minf Z 3R g B L +50%,
BRI T 22 6 4-15%, £E100 minf 2k} ik 5 | 3t
Pl B P A B SRR IR X PTG L T 47 3L
g a3 TR,

2) T 26, BREEY S = 490, W15
B

xo = [0.085,442,0.005, 450] ",
[0.085, 442, 0.005, 460] ™,
[0.085,442,0.005,470]™
[0.085, 442, 0.005, 480] "

)

I AR R S R Gt B4 TR,

3) TR EE 26,

HIZEL

xo = [0.085,442,0.005, 450]F,

W
470,0 < t < 20,
510,20 < ¢ < 40,
490,t > 40

IS AR A K AR i L T IS T

Y =

Cf’ 49> Tf Cl’ 9 T1
| | (Crat
& ==
90 TC/ 9. Tcl 9. Tcz

K2 HZCSTRAL

Fig.2 Continuous stirred tank reactor system
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4 458 (Conclusion)
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