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Analysis of Transient Signal Using Autocorrelation-like Matrix
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ABSTRACT

In this paper, we present a new method for estimating the parameters of transient-type signal in additive white
Gaussian noise. This method makes use of the truncated singular value decomposition of an extended-order auto-
correlation-like matrix based on the linear-prediction model. The method is tested on data consisting of two
exponentially damped sinusoidal signals with the same damping factor and different damping factor.

Simulation results are illustrated to demonstrate the better performance of the method applied to the auto-

correlation-like matrix than that applied to the data matrix.
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Fig. 1 Spectrum and pole-zero plot of a transient-type signal (Damping factor 1=0.01, Damping factor 2=0.01, SNR=10 dB)

(a) Spectrum of data matrix method
(c) Spectrum of Autocorrelation-like matrix method
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(b) Pole-zero plot of data matrix method
(d) Pole-zero plot of Autocorrelation-like matrix method
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Fig. 2 Comparison of sample variance of data-matrix method
and autocorrclation-likc matrix
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Fig. 3 Comparison of sample bias of data-matrix method
and autocorrelation-like matrix

E 1. dele FHT A7 da-RAE8E gy BAF Peula
A=l, Ay=l, £1=02, £,=0.22, r,;=0.01, 7r,=0.01, 3Ha}4x(Q)=14, =30, thole] 7R=64

Table 1. Comparative performance between data matrix and autocorrelation-like matrix.
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Rows=30, Data length=64
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15 1.9790e-6 2.7573¢-7 9.9853¢-5 5.3016e-5 1.9692¢-6 2.7578e-7
20 5.3121e-7 9.4419¢-8 5.6807¢-5 2.9390¢-5 5.2913e-7 9.4339%-8
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Fig. 4 Spectrum and pole-zero plot of a transient-type signal (Damping factor 1=0.01, Damping factor 2=0.02, SNR=15 dB)

(a) Spectrum of data matrix method
(c) Spectrum of Autocorrclation-like matrix method

1696

(b) Pole-zero plot of data matrix method
(d) Pole-zero plot of Autocorrelation-like matrix method
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Table 2. Comparative performance between data matrix and autocorrelation-like matrix.
A=l, Ay=l, £i=0.2, f,=0.22, r=0.01, 7,=0.02, Ovcrdetcrmined order=14, Rows=30, Data length=64

A% A% Sample Variance Sample Bias MSE
SNR (dB) Data Auto_like Data Auto_like Data Auto_like
s ok *k *k * % *k *x
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20 7.5843e-7 1.2162¢-7 4.7761e-5 1.1941c-6 7.5343¢-7 1.2033e-7
e F 2ueg FEsA R
. v.gd 2

<Data vs. Autocorrelation_ike> p=2, g=14, rows»30, Dala Length=84, Triss100
e T

o Date Matrix
% : Autocorrsistion-tike Matrix
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O3 5. BERAR] Hn
Fig. b Comparison of sample variance of data-matrix method
and autocorrelation-like matrix

0 <Data va. Autocorrelation_iike> pe2, qu14, rows=30, Data Length=84, Triai=100

o Dats Matrix
x : Aukocorralstion-like Matrix
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38 6. BE vlojojxo] H|m
Fig. 6 Comparison of sample bias of data-matrix method
and autocorrelation-like matrix
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