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ABSTRACT

At tropical latitudes atmospheric radio noise (ARN) is
the principal source of interference to radio communications
in the HF band. Determination of an optimum receiver or
detector or design of signal depends upon noise characterig-
tics and mathematically tractable model of noise. Taking
into consideration the known properties of impulsive ARN in
tropics, it is modelled here as the product of a narrowband
Gaussian noise and reciprocal of a nongaussian random process.
This model yields finite values of first and second moments
thus qualifying to represent a physical process. This model
leads to observed probability distributions ov noise. The
first order statistics of amplitude probability distribution
of noise are obtained. An expression for the probability
that the received noise envelope exceeds a given level is
obtained for the new model and compared with the measured
data. igher order statistics of distribution of envelone
level crogalinrs are derived; and further it is shown that
the noise pulses are dependent and they have tendency to
c¢luster that is in confirmation with the observed correlation
between noise pulses. The new ARN model is used to derive
probability distributions of amplitude and phase of an FSK
signal immersed in noise. The amplitude probability dis-
tribution is used to evaluate the performance of an FSK

system with and without nonlinear processing. Effects of
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clipping and square~law noise blanking with FSK system are
analysed. This analysis shows that the square-law noise
blanking gives an advantage of about 15 dB in SNR at the
practical values of probability of error. Probabilities

of errors of a phase-coherent binary detector in ARN with
and without above nonlinear processing are determined and
plotted for comparison. Orthogonal symbol error probabie
lities of a noise-reduction phase-coherent receiver in ARN
are determined that show significant improvement possible by
signal-design. The model is used to derive hypothesis test-
ing statistics for detection of known signals with the aid
of Bayes' strategy and prewhitening transformation. Proba-
bility of error is calculated and plotted for receiver
structures for HF atmospheric noise, viz. linear matched
filter and (-1/log) correlator and inverted (1og)2 corre~
lator receivers. It is shown that these nonlinear processing
techniques result in considerable improvement in system
performance over that of the linear matched filter. The
statistics of burst noise are applied to PSK signal design
for improved reliability and general constraints emerging
out of this analysis are indicated. Possibility of construct-
ing a teletype signal with coded orthogonal Walsh pulses

is also analyzed.
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