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DETECTION OF INFORMATION SIGNAL OF TONE RAIL
CIRCUIT UNDER CONDITIONS OF SIMULTANEOUS
INFLUENCE OF FIVE DIFFERENT INTERFERENCE

d.sc. (tech), professor O.M. Ananieva, d.sc. (tech), professor M.M. Babaiev,
cand. tech. sciences, associate professor M.H. Davydenko, Ukrainian state
university of railway transport, Kharkiv, d.sc. (tech), professor
V.S. Blyndiuk, V.N. Karazin Kharkiv National University, Kharkiv

The rail circuit is a distributed sensor of information on free or occupated
sections of the railway track. Its large physical dimensions lead to the fact that
interference electric oscillations of various origins are added to the information
signal propagated. Decisions on the freedom or occupancy of an area must be
made at short observation intervals (about one second). This solution consists of
determining the presence or absence of a signal at the input of the track sensor.
The criterion of such determination in operation is the minimum of the average
square of error of approximation of the observed implementation of the input
voltage of the path sensor by the sum of structurally deterministic functions
describing the first four interference and the information signal a) in the presence
of a signal and b) in the absence of a signal. The structures of two target
functions formed in accordance with the given task are analyzed; excluded terms
which are negligible due to mutual uncorrelation of part of interference between
each other and signal. The method of joint estimation of signal and interference
parameters [1] is used to estimate the parameters of said structural-deterministic
oscillations. In the end, there is automatic detection and estimation of harmonics
of interference from the traction converter, the frequencies of which are a priori
unknown. The results of the evaluation of signal parameters and structurally
determined interference are used to calculate the above two target functions. The
smaller of the obtained values determines the presence or absence of a signal.
Average error values of signal presence or absence resolution are calculated.

References: 1. Ananieva O.M. at al. Development of a device for the optimal reception of signals
against the background of an additive three-component interference / O.M. Ananieva, M.M. Babaiev,
V.S. Blyndiuk, M.H. Davydenko // Eastern-European Journal of Enterprise Technologies. — 2019. —
Vol. 2. Ne 9 (98). — P. 6 — 13. DOLI: https://doi.org/10.15587/1729-4061.2019.159310.
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