CRVECHE BUE" o R TR Vol. 17 No. 10
2009 4E 10 A Optics and Precision Engineering Oct. 2009

XEHS 1004-924X(2009)10-2600-06
= BrIEZ I Volterra &= B 1 B iE by R £ %17

X| g B HXE
(LPERZR KELFEENREDEFARE . FH K& 130033;
2. EMFR R LK. E 100039)

FEE 76 REID {8411 35 5 5 25 B0 o o o S 8 0 AT A, T EL A AR 58 1y Al 2 M R o A3 AR P, S P 4 i) 7 9 s A il R 25K, IR i
ASCHR W T — AP R B SR =B AR E Volterra BRI LR T #E 47T 7E £ S0 HEIR . 158 RS IRl B i A 1] 2
B Z5 K 00 Z o IR B A A 1) sk R R S B A I . R AR R S [ B A 0 A O M AR B R A T B . IR
O AR K LMS Jr kgl A BIHEZ M A 38 N3k, 9 Lyapunov 42 5 £808 BHE #EATUE R . X SE PR R 48 19 BE IR S 56
FEWT 5 H BTk L BRI ] AL 100 ms 45 %6k 30 ms, HEIRGE AR T3 3 fF BRULR AL T 93. 3%, MK B A
W B PR RGBS R T T AR LM R G B A B SR RS A MR

% # LM Volterra A ; giE mw#n; ik &k

MESES . TP273.2  XEHRIRM:A

Fast adaptive identification of third-order nonlinear Volterra model
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Abstract: As part of the RFID flip chip package development, the high speed manipulator has obvious
nonlinear and time-variable characters, so a nonlinear adaptive inverse control is needed. The key to
this method is to identify the high speed manipulator by using a third-order Volterra nonlinear model
in limited time and with sufficient accuracy. However,it is hard to satisfy real-time requirement with a
conventional method. This paper proposes a fast identification algorithm to resolve the problem.
Firstly, a high-order input vector is constructed from a low-order input vector according to the struc-
tural character. Next, it speeds up the estimates of high-order kernels based on low-order kernels ac-
cording to their correlation. Finally, it uses a linear variable step-size LMS strategy in a nonlinear al-
gorithm and proves convergence with the Lyapunov global stability theorem. In experiments with a
manipulator based on conventional and proposed methods, respectively, the results show that this al-
gorithm reduces the identification time from 100 ms to 30 ms, improves convergent speed 3. 3 times

and reduces misadjustment by 93. 3%, as well as having great precision. It can satisfy both require-
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ments of real-time and identification precision .
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Fig. 1 Structure of nonlinear system identification
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