1= Hl z

25 B 4 W
2008 £ 8 H

Control Theory & Applications

e 5 2 A

Vol. 25 No. 4
Aug. 2008

EHS: 1000—8152(2008)04—0623 —04

—RARLAE K 5 R G S TR AL B 3 b

Gz, B

(IbmtagioR s 75 B TR Sedt IR ZEHART, Jbat 100044)

FHEE: Eo0r Tl g B v — 8 W AR 2P R 5 0 %2, 36T O 4 ‘7 2 (pseudo-partial-derivative, PPD) A& 8l &%
AR R G, H R T R ER- ﬁ’\%&bﬁ{ﬂ%?ﬁﬂﬁ%ﬁ/ﬂﬂ’]i H, R H T — A Y oA A [ 3E B Rl (improved

model-free adaptive control, IMFAC)%vZ:. 1
E T BRI .

LR A BB T, UEW] TORT SR BIBORSE PEMISC L. 17 L4 R K

KRR Dol 20 KW s BRERr s TR B 38 M4

HEE: TP273 XRAPRIRAD: A

An improved model-free adaptive control for a class of

nonlinear large-lag systems
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(Advanced Control Systems Laboratory, School of Electronics and Information Engineering,
Beijing Jiaotong University, Beijing 100044, China)

Abstract: For a class of nonlinear large-lag plants in industry, the pseudo-partial-derivative(PPD) is used to dynamically

linearize the nonlinear system, and the tracking-differentiator(T-D) is applied to predict the plant future output. Then, an

improved model-free adaptive control(IMFAC) algorithm is presented. Through rigorous analysis, the BIBO stability and

convergence of the proposed algorithm are also proved. The simulation results show the effectiveness of the algorithm.
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Fig. 1 Block diagram of IMFAC system
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3 HEWSHE 43 Hr(Convergence analysis of
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Table 1 The simulation parameters
t < 750 750 < t < 2000 2000 < t < 2750 2750 < ¢ < 4000
K=5T=3 K=5T=3 K=45T=3 K=5T=3
T=60,w=0 7 =60,w = 0.02 7 =60,w = 0.02 7 =60,w = 0.02

4000 < t < 4750

4750 < t < 6000

6000 <t < 6750 6750 < t < 8000

K=5T=08 K=5T=3 K=5T=3 K=5T=3
7 =60,w = 0.02 7 =60,w =0. 7 =>50,w=0. T="T70,w=0.
Smith Hifl A-H PI MFAC IMFAC
G (s) = %(1 e00%)  Gu(s) = 0.0541 + 20100001, p =014, 5 =0.001,p=0.16
Ge(s) =0.045 +0.1s +m A=2,pu=1 A=2,pu=1
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Fig.2 The simulation result of Example 1
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Fig. 3 The simulation result of Example 2

5 458 (Conclusion)
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