Tenep, CKOPUCTABIIUCH MOMEPEIHHO 3AMPONPOHOBAHOIO MATEMATHYHOK MO-
JIEJUTIO0, 3A1ACHUIIM PEKOHCTPKIIII0 METOIOM BiacHOi rpani. Bukopucrtaemo 10 kpokiB
31 3HaueHHsMU Big 0 1o 1000. s nemoHCTpallii CKOMIOHYEMO pa3oM Kpoku 2, 40,
400 1 1000 nHa puc.4.
BucnoBok. IliicyMoByt0ur MOETHAHHS MaTEMaTUYHUX MOJCICH 1 TEXHOJOTI1
pO3Mi3HaBaHHS 00JIMYYs 00II€ 3HAYHO MOCWIMTH CUCTEMHU O€3MeKH aBTeHTHUdIKAIIi
KopuctyBauiB. OTHUM 13 HaWOUIBIINX 3ayBa’K€Hb O METOJY BJIACHUX TpaHeil € cy-
BOpE BUPIBHIOBaHHS BXIJIHMX O0JIMY, SIKE BUMAraeThCs IMij] Yac HaBYaHHS Ta 1CHTH-
dikamii. [loganpire gocmimkeHHsT OyIyTh CIPSIMOBaHI Ha BIOCKOHAJICHHS 1CHYOYOi
MaTeMaTHUYHOI MOJEINI 3 METOI0 3HAaXOJUKEHHsS HalOLIbIl e()EeKTHMBHHUX pIIIEHb IS
pO3Mi3HaBaHHS 00JIMY 1, SIK HACIIIJIOK, JIJIsl TOKPAIleHHS O€3MeKOBUX BJIACTUBOCTEH.
Cnucok BUKOPCTAHUX JIzKepeJt
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Study of the characteristics of the developed barker-like codes
Abstract — The synthesis of non-periodic signals with correlation properties,
which have a linear structure of the spectrum and provide unequivocal measurement
and high resolution, is relevant. Signals that satisfy this condition are called signals
with the "no more R matches" property. The main requirement for signals with a

selected compression ratio is the minimization of autocorrelation side lobes.

33
* HayKOBWI1 KePiBHUK



Among the most well-known and more frequently used signals in practice can
be noted: Barker codes, M-sequences (Huffman codes), multiphase Frank codes,

linear— and V-figuratively frequency modulated signals.

Keywords — autocorrelation function, Barker code, barker-like code, Galois
field, numerical lines-bundle.
The method of constructing Z-positional signals with a single-level periodic
autocorrelation function is based on the use of properties of similarity and
p’ -1

P=1 At the same time, it is

Lz
dependence of the field of elements GF(p ),

GF(p)

necessary to have initial irreducible polynomials over the field VACOR™

construct extended Galois fields 9F'(7 a). Then it 1s necessary to construct complete
families of non-inverse -isomorphic difference sets, to find the best among them
according to the minimum code length criterion, since all other conditions being
equal, it is possible to obtain the maximum filling factor and, therefore, to increase
the energy of the sounding signal. On the basis of the received code, we receive pulse
signals with the "no more than R -coincidences" property.

To simplify and improve the results of solving the problem, it is important to
develop a new approach to the synthesis of codes with good autocorrelation
properties that approach Barker codes. One of these approaches is based on the use of
the apparatus of the theory of numerical lines-bundles [4, 5].

The method of construction based on numerical lines-bundle (NLB) according

to the criterion of the minimum value of the autocorrelation function of a discrete
signal is as follows: using the algorithm of selective movements (at 2 <N <16), the
algorithm of asymmetric branching (at 12 <N <24) or the algorithm of constructing

a NLB based on ideal ring bundle (at 24 <N, choose a variant of the NLB of a

given order of V the required length Ly of multiplicity R ;

=12,...,L

to build Lv - positional code #i with ¢ N a one-level periodic

autocorrelation function based on the selected variant of the NLB (ki Kysves K Ky ) ,
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[=12,...N

where at NV the positions of the code with ordinal numbers *, which are

determined from the formula
/
=1+ ) k.
i Z " (modL,)

(1)

Ly-N positions -symbols "—1",

place symbols "1", and in the remaining

The resulting sequence is an impulse sequence with the property "no more
R -matches" and the minimum value of the autocorrelation function. By choosing
another variant of the NLB with such parameters (if it exists), we can obtain other
pulse sequences with the property "no more R -matches" and the minimum value of

the autocorrelation function.

Let's consider an example of building according to the given method of pulse

sequences based on IRB, Ly =28 ,N=12 R=5.
from the two existing variants of simple IRBs of the order V=12 built
according to the algorithm of selective movements, we choose, for example, the first
variant of IRBs:
1,1,3,1,1,7,2,2,3,3,3, 1);

we build a sequence in which the length of the code is Ly=28

(N =12)

; In twelve positions

we place symbols "1" according to formula (2), and fill the rest of the

positions with symbols "—

Li,1,-1,-1,1,1,1,-1,-1,-1,-1,-1,-1, 1,-1, 1,-1, 1,-1,-1, 1, -1, -1, 1, -1, -1, 1.
The resulting sequence is an impulse sequence with the property "no more

R -matches", for which the value of the autocorrelation function does not exceed two
(with the exception of the main petal):

28,-1,0,1,-2,1,2,1,-2,1,-2,1,-2,1,2,-1,2,-1,-2,-1,-2,-1,2,-1,-2,-1, 0, 1.
Here, the ratio of the main petal to the other petals is 14, which is more than

Barker signals. By choosing other variants of IRB, we can similarly obtain variants of
discrete signals with the specified properties.
Conclusion. Therefore, the use of ideal ring bundles for the synthesis of

discrete signals makes it possible to simplify their construction, due to the exclusion
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of such operations as finding primitive irreducible polynomials GF(p a)over the field

minimum length.
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Methods for information coding in mobile systems

Abstract — Naturally, there is a need to protect information from unauthorized
access, theft, destruction, distortion and other criminal acts. The concept of
information vulnerability is introduced, which describes the effectiveness of selected
methods for information protection. With the development and complication of
methods and forms of automation of information processing processes, its
vulnerability increases. The spectrum of problems expands significantly when the
user starts working with wireless networks, because errors may occur during data

transmission over these communication channels. Their reasons may be different, but
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