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Abstract: The reference trajectory of common model control (OM C) scheme is a classic second order curve The
paranetersof OM C are of very explicit physicmeaning and it is very easy to tune for the controller. Combining the
OM C algorithm w ith the nonlinear observer to estimate the parameters of the controller on line, an adaptive
nonlinear control scheme is developed The paraneters of the adaptive control scheme are of very explicit physic
meaning and it is very easy to tune for the controller and the nonlinear observer. The smulation results for a
nonlinear pressure tank show that the adgptive common model controller is very effective for nonlinear systens
Key words Common model control; Nonlinear observer; A dgptive control; Pressure tank

1 . Henon
o1 PH
(Gv C) ,
. QM C . Clarke-
, , Pringle
[1 3] [4,5] [7]
[6] Qv C )
, , av C
. 1 Farza (8]
. 2004-08-23; : 2004-10-2Q
(1962—), , , , ; (1939—), ,



20

820
21 (v C) z,
: z= Ry, d)F (y,d)z+ B (u,y,d) -
X = f(X,d)e+ g(U,X,d), (1) Q:(y,d)Al(y,d)S lCT(CZ_ y) (8)
y = CX
TX n ,u m ,d " y ~
Y ,e n - f g ]_) zZ= [g RZn'e Rn
,C :
AR @ 2 Aly.9) = [Io f(yod)];
Yo Ki Kz nxon 3) S L yapunov
, X+ E'S+ SE- Cc'c= 0, 9
f (x,d)0+ g(u,x,d) + Kuy - i * ©
KJ';(ysp- y)dy = Q 3) 1,1
- [o |On] o A" X
3 0 ’ 4 2
: XX
wi= A K 26,1, (4) A> 0, :
o 5 ; o L0 B O0< «
&= T r—— S) < B0< o< Bt=2 0
2 Koo olas £y, d)f (y,d) < Bln, (10)
- ’ < [Rx,d) < B (11)
(9
A , €=0
ez 0 A
A
(1) . N
Kaman , '
(8] 23
(1)
(3 (11)
0= Y(u,x,d) + € (6) . ,
4 € x,0u,d, : - McC . () Ki Ko
€ , d
0 (6 ' [4]
2= @Ax. d)F (x,d)z+ B (u,x.d) + & : A
_ (7 .
y= Cz
+_e(k) k Ld
p e s, R
= [ﬂ L F(x,d) = [8 f(xc;d)], d ove e ol
4 A
_ g (U, X, d)i| — [j é k 5’F§Z§2Xﬂ?ﬂﬂ#
B (u,x,d) = [W(u,x,d) , €= , (k) T
C= [ln, O],In nXxXn ,f @
1

nxn



821

) (RGA)
Q5 PD
[9]_
Pv— V M PV(PI- Pv) -
K vlo ’Rl ’
Vv M Po(Pv- Po), (12
. /Bl /PM- P,
Vo— Kvolo M Po . (13)
VM R, T
;Kvi Kvo
;Pv,Pi,Po ; i IO
avC
t
L = G- 1U0(yq}' yp)dt' KlyJ (14)
L Yo K1

[ku oJ [m oj
= , K2= ,
0 ki 0 ka

5/”4,514 Po(Pv- Po)

RT [ Bv- Po
0 Kvol\' M 4' P,

(15)
K vi K vo
K i K vo
: (8)
K Vi K vo y

[Pv Vo Kvi Kvo]-:l:

0 0 0
0 0 0
L0 O

- | /Rl /P,,- P,
‘ANM Po
0

0
2A
0

0
lo ’RI ' A
= V M PU(PV' PO)

voIm X M PX |
AR e VR Toe mo

0 0 \_l/Lz\,%ll‘ij(Pi- P.)

Py

~

Vo

Kvi
Kv

0
2A

X /M_ ,_Eu_
o VRTN P,- PoJ

0
Py~ Py
. , (16)
LVo- V
Pv,V,Kvi Kvo Pv,V,Kvi Kvo
(4), (5 ,
avc ,
A 1
1 , 1s
1
R = 8314 4J/kmol K Po= 101 kPa
T=25 Pi= 377 kPa
M = 29 kg/kmol V = Q0215m?3
kin= 20s ! ko= 1s 2
kiz= Q4s?t ko= Q04 s 2
kvi= 191x 10 6 ko= 3 82x 10 6
&
<
=
=]
600 800 1000 1200
=
E L
e
’s |
600 300 1000 1200




822

20

, t= 250s
176 9 kPa 201 4 kPa, t= 800 s
. , t= 250 s
Q 8sm°/hr 142m3/hr, t= 800s

, .2

Kvi

K vo, , /

2.0F= =
(. =i

Lshe SERRA

i

K./10°
>

<o
n

0 200 400 600 800 1000 1200

40 —

K./10°

[#%) ol

< (v
// 4
/'//

%}
<

o=

5
0 200 400 600 800 1000 1200
t/s

(References)

[1]Lee PL, Sullivan G R. Generic M odel Control [J].
Camputers Chenical Engineering, 1988, 12. 573-584

[2] Yanuna K,
Control: Dual Compaosition Control of Distillation[J].
A IChE J, 1991, 37(11): 1634-1642

[3] DelisaM P, ChaeH J, WeigandW A, et al Generic
M odel Control of Induced Protein Expression in High

Gangiah K. Adaptive Generic M odel

Cell Density Cultivation of Escherichia Coli U sing On-
line GFP-fusion M onitoring [J ]
B iogystens Engineering, 2001, 24: 83-91

[4] Guo B J, Hua X M, A rthur Jutan Generic M odel
Controller Tuning for Chenical Processes with Input

B iogprocess and

Saturation[J]. Canadian J o Chenical Engineering,
2002, 80(2): 275-28Q

[5] Guo B J, YuJ S A Common M odel Controller [A ]
Proc o the 5th World Congress on Intelligent Control
and A utanation[C]. Hangzhou, 2004, 1: 805-808

[6] HenonM A, SeborgD E A daptiveNonlinear Control
of a pH Neutralization Process[J] IEEE Trans on
Control Systans Tech, 1994, 2(3): 169-175

[7] Clarke-Pringle T, M acGregor J F. Nonlinear A daptive
Temperature Control of M ulti-product, Semi-batch
Polymerization Reactors [J] Camputers Chenical
Engngineering, 1997, 21(12): 1395-1404

[8] Farza M, Hammour H, Jallut C, et al State
Observation of a Nonlinear System: Application to
(bio) Chemical Processes[J]. A IChE J, 1999, 45(1):
93-106

[9] Zhu Z X, Jutan A. M odel Identification and Optimal
Stochastic Control of a M ultivariable Pressure Tank
System [J]. Transd Institution of Chenical Engineers,
1994, 72(A): 64-77.

( 818 )

(References)

[1]1Arras K O, TomatisN, Jensen B, et al M ultisensor
on-the-fly Localization: Precision and Reliability for
Applications [J]. Robotics and A utonanous Systam,
2001, 34(2-3): 131-143

[2] Jensfelt P, Christensen H |
L aser Scanning andM inmalistic Environmental M odels
[J] 1EEE TransonRobotics and A utanation, 2001, 17
(2): 138-147

[3] Tomatis N, Nourbakhsh |,
SmultaneousL ocalization andM agp Building: A N atural

Pose Tracking U sing

Siegvart R Hybrid

Integration of Topological andM etric[J] Robotics and

A utonan ous Systams, 2003, 44(1): 3-14

[4] Zhuang Y, Wang W, Liu L, et al Mobile Robot
Indoor M g Building and Pose Tracking U sing L aser
Scanning [A ] Proc o
M echatronics and A utanation [C ] Chengdu, 2004:
656-661

[5] Tomatis N, Nourbakhsh |, Siegvart R A Hybrid
Approach for Robust and Precise M obile Robot

Int Conf on Intelligent

N avigation with Compact Environment M odeling [A ]
Proc o the 2001 IEEE Int Conf on Robotics and
A utanation[C]. Seoul, 2001 1111-1116



