4. SUMMARY AND CONCLUSIONS

A simple model of wideband HF noise/interference has been developed, based on analyses
of measured data. In contrast to previously developed models, which provide descriptions of the
statistical characteristics of the noise/interference (for example, the amplitude probability
distribution), the present model describes the noise/interference waveform itself, and can therefore
be used to simulate the noise/interference process. The statistical characteristics of the process
have been investigated to guide the model development and to check the validity of the model.

In Part I of this series, the first-order statistics of the noise/interference were examined,
and it was shown that the quantities generated from the simulated data closely resemble the
corresponding measured quantities for a variety of measured data. Thus, the time-averaged
behavior of the amplitude and phase of the simulated noise/interference was shown to be
consistent with that of the measured data.

In the present report, certain higher-order statistics of the noise/interference have been
analyzed. =~ These analyses are necessary to investigate the relationships between the
noise/interference process at different instants in time. In particular, the autocorrelation function
and the pulse width and spacing distributions of the voltage envelope have been investigated.

An analytic expression for the autocorrelation function of the simulated noise/interference
was derived, and, using this expression for guidance, it was shown that the wide variety of
autocorrelation functions of the measured data can be simulated using the proposed model with
appropriate choices for the amplitudes and frequencies of the dominant narrowband interferers.
However, the nonstationarity of the noise/interference, which is evident in some of the measured
data, has not yet been incorporated into the model.

Pulse width and pulse spacing distributions were computed for both measured and
simulated noise/interference, and it was shown that, in the absence of impulsive noise, the
measured and simulated distributions are qualitatively similar. However, it was found that, in
the presence of impulsive noise, the model as previously formulated (with a uniform distribution
for the times of arrival of the impulses) does not generate all the observed features in the
measured distributions. Accordingly, the model was refined by developing a "bursty" distribution

for the times of arrival of the impulses, whereby the impulses are correlated in time. It was
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shown that the refined model does indeed generate features in the distributions that are similar
to those in the measured distributions.

The comparisons of measured and simulated statistical quantities in this work (as well as
in Part I) are of a qualitative nature. Quantitative comparisons are difficult because one is
dealing with an infinite variety of waveforms generated by random processes. Ultimately, the
validity of any model for the simulation of noise/interference can only be established by
quantitative comparisons of radio performance using simulated and measured waveforms.

Conspicuously absent from the model development is the incorporation of a waveform
for wideband HF atmospheric noise. The development of such a waveform requires the analysis
of additional data containing atmospheric noise. However, the fact that the impulsive noise
investigated thus far can be modeled as a train of filtered impulses using an appropriate time of
arrival distribution suggests that atmospheric noise, as well as other manmade impulsive noise,
can also be modeled as a train of filtered impulses, appropriately distributed in time. The pulse
width and spacing distributions should enable one to model the distributions of times of arrival
in a manner analogous to the modeling of the impulsive noise discussed in the present work.

These investigations are currently under way and will be reported elsewhere.
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