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Object reference parameter adaptive delay compensator for
uncertain system with large delay:

Parameter adaptive rule design based on Popov hyperstability theory
LU Zhao-quan
(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei Anhui 230009 China)

Abstract: A new description is given for uncertain processes with large delays(UPLD) . A kind of object reference adaptive
delay compensator is presented. A group of models are used to simulate the UPLD. The UPLD is used as a reference model and
a kind of adaptive rule based on Popov hyperstability theory and enables the parameters of the compensator to approximate those
of the uncertain process. The Smith compensator’ s sensitivity to the model difference is completely conquered and the system’s
ability to counteract disturbance is greatly improved. Simulation results show that the object reference adaptive compensator is
able to track and to compensate uncertain processes with large delays or high-order uncertain processes.
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1 35| & (Introduction)
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2 [EIBAIHTBYH IR (Problem new description)
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SEMATEN, REE 1 B8 S5 A & B
HMEES .

{ Py + | 2 aptn(0) = 12 bpilu(o),

y(1) = y,(¢t - 1),

(1)
PRARIEEL Y
n-1 m
{ p"y;(t) + {Zapi}y;(t) = {ijp"}u(t),
i=0 j=0
y (1) =y (4 - 1),
(2)
£F
a; = a +Aai, i=0,1,>,n-1,
b b s im0hem
; = TP+AT,
al(i = 0,1,...,n _ 1),b](j = 0’1,"‘,m,m <n-

1) 535 A RS B AR R o, R S 5 B AR AR
{83 A, Ay, A, 535 AT SR B A A B E
BEEIERSY; y (¢) AREIBRRHEL; y,(¢) BAA
KR, A BA SRS Ry (0) HPRFR
ﬁﬂﬂ‘ﬁmtﬂ sy " (0) Ay () B ERIARRAR R
Hu(e) R¥EHEL B 19 9 () IRFEARE T ES
BEENERIMEL, v, () ASEBENERAY
ARSI AHIE 2, () A v, (o) BUTHIUME =X (4)F
B SH8 E AR R RARFRITHER T R (5) R .
9p(t) = y(2) = 2(2) + yu(1), (4)

[p*yM(t)+{iaMiPi}yM(t) = iiijﬂ}u(t),
(1) = y, (1 - 7).

(5)
P KA R 2
RS HHES Gy (s) ]_4 SARAS HER A e 4
SHEENBR Gyy(s) }L] BRI H R4 e).é;;(L
y ﬁp

B 1 SN R AR A MR T R
Fig. 1 Uncertain process with adaptive delay compensator
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Fig. 3 Object reference parameter adaptive delay
compensator structure
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Fig. 4 Equivalent nonlinear feedback system

4 LB {5E (Simulation example)
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Fig. 5 Simulation result of controlled process, G(s) =
e %/(s + 1), and u(t) is square wave
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Fig. 6 Simulation result of controlled process, C(s) =
1/(2s + 1)%, and u(t) is step wave
5 #5it(Conclusion)
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