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Introduction

The features characteristic of
radio communication systems with
phase manipulated signals /PHMS/
are determined by the properties of
these signals and their processing
methods. Formation of PHMS is
based on rigorous mathematical
algorithms determining the structure
of the signal generator, the form of
signals formed and the desired
characteristics of the system as a
whole. Phase manipulated are called
because regardless of deterministic
character of formation in their
spectral-correlation  properties are

similar to the implementation of a
random process.

With regard to the problem,
tasks related to structural uncertainty
arising from such specific factors as
the presence of intra-system interfer-
ence and additive fluctuation noise of
the receiver non additive time and
phase distortion fluctuations of the
delay, etc. At present time there are
very few works devoted to adoption
of PHMS under conditions of struc-
tural uncertainty. Using classical al-
gorithms for processing of unknown
signals representing realizations of
random processes does not allow ex-
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tracting all available information con-
tained in PHMS. Therefore, develop-
ment of methods for synthesis of op-
timal devices for the adoption of
PHMS, taking into account a priori
information about signal has a large
theoretical and practical value, which
defines the objective of this work.

Representation of the signal

Phase manipulated signal PHMS
can be represented by the expression:

s(t) = b(t) cos[wt + @(t)],
where ¢ (t) is the random phase of the
carrier, described by Vinerov random
process, b(t) is a binary sequence of
data, ® — the frequency of the har-
monic carrier. For convenience we
will assume that the amplitude of the
signal unit. Then, if an s(t)" denote
complex-conjugate of s(t) function,
s(t)s (t)=1. The signal in this case can
be represented as follows:

s(t) = s(t—7)exp( ja)r)% I¢(r,Q)exp(—ja)t)dQ

where E is the energy of the signal on
the interval [0,T]; ®(t,Q2) — is the
two-dimensional correlation function:

Az Y=/ E)IS(t)S* (t=D)expt/ N =|f(z. | expfarg(z. )]

If the exponent is decomposed into a
Taylor series, can be written:

s(t) = st — r)% exp(jor) j |¢(Q7)|exp(—jQ)dQ

Then the observable input of the
receiver signal noise mixture, can be

presented:
E@)—g(t— r)sign{cos[Qlt + o, (t)]}cos[a)t + )]+ n(t)

where @(t) 1s the random phase of the
clock speed Q, = 2n/T is represented
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by Vinerov process. Evaluating the
parameters ¢(t) and ¢@,(t), which de-
fines a problem in the field of nonlin-
ear filtering of continuous random
processes. Unknown sequence g(t-t)
may be described in two ways:

— through Markov process with
set of transition intensities, or Markov
chain.

Filtration of the parameters of
PHMS

Filtration equations correspond-
ding to the first case and the corre-
sponding structure of the receiver
containing the optimal nonlinear filter
are discussed in work [1].

The second case leads to the fol-
lowing equations of the optimal
nonlinear filtration:

do/(t) _ of o *
dr 2N, S u(t)cos(awt + @ ).sign[sinQ,t + ¢, ]
do’(t) o’ ' )
———=——cO)u,(t)sin(wt + ¢ ),
"y SOm@sinr+e)

Hererelt,,1,,,];

/J(t):/ul(t_r"'(ol*/gl;
1,(0) = 1,(0) = thi[ &) cos(ar + ),
Ny is the noise spectral density. With
o,°> and o,° are marked the corre-
sponding dispersions of assessments.
The structural scheme of the device

modelling above equations is shown
in Figure 1.
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Entered in the figure marks are:
CG - controlled generator; CCG —
controlled clock generator; PHD —
phase detector; LPF — low pass filter;
CDL - controlled delay line, as dis-
cussed in [2].

Device whose block structure is
shown in Figure 1 implements convo-
lution between the detected signal and
separated phase manipulated oscilla-
tion of clock speed.

Conclusion

The obtained results of the pro-
posed work are a generalization of the
principle autocorrelation adopting
phases manipulated PHMS of un-
known structure. As a general rule

autocorrelation receiver is invariant
with respect to frequency-shift keying
spectrum signal, the proposed struc-
tural diagram of correlation receiver
will be working with other signals
with angular modulation.
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