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Wide-Band System Identification Using Multiple Tones

With Allpass Filters and Square-Law Detectors
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VI. CONCLUSION

In this paper, we have presented a wide-band system identi-
fication technique that can be implemented with parallel dig-
ital processing, making it attractive for systems that are oth-
erwise only measurable using analog techniques. This method
can be implemented using either a simple tunable wide-band
analog allpass filter or a bank of fixed allpass filters, followed
by square-law detection and digital sampling at a reduced rate. A
mathematical basis was derived for the scheme and an analysis
was presented for the effects of noise on estimate errors and cor-
relations. A simulation for three tones was presented and results
were compared with their theoretical values. A major conclu-
sion of this study is that the allpass filters should be neither too
sharp nor too broad: sharp filters would lead to modeling inaccu-
racies, especially when they have to be calibrated and controlled
as tunable analog filters; broad filters have strong coupling be-
tween the responses at different tone frequencies and this leads
to poor numerical conditioning. For the simulations in this paper
we found that a pole radius of about 0.99 (@) = 100) provided
reasonably accurate and predictable results.
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