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Determination of parameters for digital meter of doppler
radars systems for the artillery systems
Valeriy Kaninskiy, Yuriy Budaretskiy, Volodymyr Grabchak, Vyacheslav Prokopenko

Annotation - analytical choice of the digital meter
parameters based on digital systems of phase
synchronization (DSPS) is considered, also the simulation
model design in order to perform the optimization of its
parameters and to determine the temporary
characteristics and the accuracy of the motion parameters
of objects estimating, for the systems with autonomous
navigation and ballistic training artillery systems.
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I. INTRODUCTION

Under the conditions of modern warfare there is the
urgency to complete each artillery system with the means
which allow to determine automatically survey and ballistic
information - Doppler radars with the permanent radiation of
millimeter diapason [1].

The aim of the paper isis determination of main parameters
of the digital Doppler radar's meter basing on analytical
synthesis, and their adjustment with the simulation method.

1. MAIN PART

The analytical selection of the digital meter’'s on DSPS
basis parameters is carried out using an analysis of their
transfer functions. In spite with the analog implementation it
requires ttransfer from differential equationsto difference ones
using z-transformation in their description and replacement of
the Laplace transform by z-transform [2]. Then, for input
action

Qct)=at, pclt)=at?/2,
dynamic error DPLL will be:
Mo =aT?/Ky, )
and fluctuation error is described by:
2 * 2 2
0, = N,[Ki; (K, +2)+ K, (KG + Ky Ky /4+

+ Ky +K, 1 2+2)]/[2K,, (2—-K,,) — K, (2+ K )IT;
while conditions of stahility are as follows:
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where the K, =2k, K 7AFT, , K,, =2k, K, 7ZAFT, -

dimensionless coefficients of the transmission loop filter,
Q. (), ¢ (t) - frequency and phase of input signal, K- the
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transfer factor of the discriminator, K,,K,- transfer the
digital filter coefficients, respectively, on a proportiona and
integrating loops, AF - discrete adjustment digital frequency
synthesizer, T, - averaging interval quadrature counts.

To optimize the measuring, algorithms and simulation
programs are developed. They allows to analyze meter’s work
considering implementation errors, and to adjust choosen

accordingly with expressions (1-3) values T; ,K,;, K.
1. CONCLUSIONS

Performed studies proved that analytical methods allows to
determine only an approximate values of parametres for the
digital meter on DSPSbasis. At the same time, the methods of
DPLL simulation alow to perform an analysis both an
individual parts and whole DSPS generdly, to define timing
data of transition processes and an accuracy of estimation of
the movement parametres.

REFERENCES
[1]. Bymapeukmii F)., Maprunenko C., Tapan C.
OcoOGeHHOCTH ~ TOCTPOEHHUSI  LUGPOBBIX  H3MEpHUTENeit

norepoBckux PJIC mms  obecriedeHust  apTHIUICPUHACKUX
CHCTEM HaBHI'alIMOHHOW M OamMcTH4ecKod HH(OpMalUen.
Marepianu |V MikHapoaHOI HAYKOBO-TEXHIYHOT KOH(epeHLii
CIIPTI-2009. Yactuna 2. — Bianus, 2009. — 96¢.

[2]. Bynapeukuii ¥O.U., Komzumckuit M.W., Memvpun U1.A.
AHaiM3 MHUKPOIIPOLIECCOPHBIX CHCTEM CHHXPOHHM3ALUH B
UMITYJIbCHOM MPUOIKEHHH. 1 Teoperudeckas
anekrpoTexHuka. — 1989, — No 47, —¢. 128-135.

TCSET'2010, February 23-27, 2010, Lviv-Slavske, Ukraine



