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A Staged Adaptive Identification Method with Fully Decoupled

Structure for Nonlinear System Based on Volterra Model

WEI Ruixuan and HAN Chongzhao
{ Schoal of Electronic and Information Engineening, X1’ an Jiactong University * Xi"an, 710049, P, R, China}

Abstract: The decoupled adaptive identification problem for nonlinear systermn based on Volterra series is discussed in allo-
sion to the comupted input and cutput observation data. According (o the pseude-linear combination structure of Volterra series
model, by applying the principle of the total least squares identification, a total fully decoupled identification idea is revealed,
And then a staged adaptive identification algorithm with fully decoupled structure is built, and its framework diagram is shown,
The advantage of the presented algorithm is that it possesses higher convergence speed and precision than the panly decoupled i-
dentification algorithm under a complete noise data environment. Finally simulation results indicate that the presented algorithm

in this paper is efficient.
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Fig. 1 Schematic of the staged volterra adaptive identification with fully decoupled structure

3 (AR (Simulation study)
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Fig. 2{a} The learning curve (SNR=20dB}
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Fig. 2(b) The learning curve (SNR=35dB)
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Table | The identification results of 1st Volterra kemel
18 Volterra B3 B4 BT = (B B k] = [0.64 - 0.25 0.62]
SRBEWE A BN (AFDAD F i - m A PHA(PDAD B B
SNR = Inf (0.6435 -0.2552 0.6165] [0.6681 =-0.2315 0.6402]
SNR =20 [0.6306 -0.2407 0.6372] [0.7168 -0.2785 0.5852]
SNR = 10 [0.6117 -0.2381 0.5987] [o 5126 -0.2005 0.7096]
SNR=35 [0.7142 -0.2210 0.6961] (0. -0.4103 0.8636]
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Table 2 The identification results of 2nd Volterma kemel

28 Volterra BB HT = [y ko b hn ki hyp) = (0.84 0.00 0.00 0.00 - 1.84 0.0}]

R4 9 UL (PDAT) Jr ik

SEBERBE B R(APDADY &
SNR=Iof [0.B418 - 0.00i0 -0.0006 - 0.0028 —1.8362 - 0.00i6)
SNR=20 [0.8288 - (.0300 —0.0108 (.0016 - 1.8539 0.003i]
SNR=10  [0.7000 -0.1502 -0.0631 0.1771 - 18201 - 0.0052]
SNR=5  [0.7521 -0.08220.1059 —0.1216 - 1.9010 0.0246]

[0.8506 0.0911 0.0i40 0.0007 — 1.8672 0.0031]
{0.8021 —0.1632 -0.1561 -0.009% - 1.8732 0.0075]
[0.6712 -0.0542 0.0218 -0.0053 - 1.7915 0.2101]
[1.1102 -0.2105 - 0.0321 0.4001 - 1.5600 ©.1060)

4 #5i(Conclusions)
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