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Optimal algorithms have been derived for the joint nonlinear filtering of multicomponent
discrete-continuous Markovian processes. Optimal reception algorithms have been synthesized
for double phase-shift and frequency phase-shift telegraphy in the presence of a random initial
phase of the received signal. The singularities of the resulting block diagrams have been
discussed.

Let the received wave have the form

r(t) = s¢; X,a) -t n(/), (D

where s(t; X, a) is a signal depending on a continuous random parameter X(t) and on a vector of discrete

parameters a = (a*I a(?, aM) ; n(t) is normal white noise with a zero average and a correlation function
B(r) = (NO2)5(r); NOis the spectral density of the power; the processes X, a(l), a@, oM are statistically
independent. In the general case, the parameters which are unknown and subject to extraction - X(t), a(t> a<>,
a (U == are related to the signal by nonlinear functional relationships.

Assume that X(t) is a normal Markovian process, while the components of the vector ar are discrete
Markovian processes having n possible states.

Based on the theory of conditional Markovian processes (see [1]), we write the equation for the normalized
a posteriori probability density of the parameters X a(l), a<?, ..., :

wherej, k,/= 1, 2 , n; LPr isthe Fokker-Planck-Kolmogorov operator which describes the transformations of
the apriori probability density; a}3> a]l> ... are coefficients which are determined by the local values of the

transition probabilities of the corresponding discrete processes a*'), a<?, ..., a(Af);

XW ((; X,a</>,af v)dX.
© 1990 by Allerton Press, Inc.



REFERENCES

1. R. L. Stratonovich, Conditional Markovian Processes and Their Application to Optimal Control Theory
[in Russian], 1zd. MGU, Moscow, 1966.

2. M. S. Yarlykov, Application of Markovian Nonlinear-Filtering Theory in Radioengineering [in Russian],
Sov. radio, Moscow, 1980.



3. USSR Patent Application No. 1392630, MKI14H04L 27/22.

4. V. E. Martirosov, "Optimal algorithms for the reception of discrete signals,” Radiotekhnika i
Elektronika, vol. 30, no. 5, pp. 981-986,1985.

5. J. Stieffler, Theory of Locked Communication [Russian translation], Svyaz, Moscow, 1975.

24 August 1989



