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Table I : Comparisons of the Estimated Values Between the FFT-based and the Model-based Approaches

FFT of the windowed data. Thus, a combination of the
ARMA-model-based approach and the extended Prony’s
method might be used effectively in estimating the location
of the targets and their reflection coefficients. We are in the
process of applying the model-based techniques to the
measured data for characterizing the ice type.
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SNR Estimated Target Location RM.S. Error in Estimating Reflection
indB (Actual Location = 4.0 m) Coefficient (using 5 samples)
IFFT-based (m) ARMA-model- FFT-based EFDPM-based
based (m)
oc 4.0031 3.9998 0.1005 0.0052
40 4.0031 3.9998 0.1130 0.0098
30 4.0031 4.0001 0.1176 0.0376
20 4.0031 4.0006 0.1176 0.0847
10 4.0031 3.9992 0.1268 0.0991
0 4.0031 3.9989 0.1308 0.1122

Table II: Error in Estimating Target Locations Using ARMA model (Targets are located at 4.0 m and 4.05 m)

No. of Samples Resolution Distances Estimated by ARMA | Errors in Distance Estimation (%)
used (N) From IFFT (m) model (m)
First Target Second Target First Target Second Target
1600 0.0094 3.9997 4.0503 0.01 0.01
800 0.0187 3.9984 4.0514 0.04 0.03
400 0.0375 3.9950 4.0553 0.13 0.13
200 0.0750 3.9868 4.0675 0.33 043
100 0.1500 3.9856 4.1757 0.36 3.10
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coefficient of a target.
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