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MIPEACTABIIFOTHCS Y BUTIIANI anreOpaiuHol CyMu (QyHKIIH, 110 3aJIeKaTh Bif
BiZIOMHUX BEJHYHH:
{xs = @101, %2, ¥1,¥2) + 6, (1) + &
2
V3 = D1(x1, %3, y1,¥2) + 82(t) + &,
ne @, (-), D,(-) — HeBigoMi QYHKILII, 10 3a/I€KATh BiJl BiIOMHUX BEIWYKH, a
6,(t), 6,(t) — munamiune posmmpenHs BuxigHoi cucremu (1), a &,¢&, —
BiIXWJICHHS  Bim mporo  cramy. Bimemi  ¢oyErmii D, (), D,(),
6,(t), 8, (t) obuparoTeCs TakUM YHHOM, 1100 & — 0, &, — 0, 3a6e3meuyoun
npu 1bOMYy anreOpaiuHy OLIHKY HeBimomux. B poboTi moxaszaHo, mio
HeNHIHHMKA ~ crmocrepirady,  NoOyJIOBaHMH  METOAOM  iHBapiaHTHHX
NepeTBOPEHb, 3a0e3Meuye eKCIIOHEHIIIHE 3aTyXaHHS BIAXUIICHb &, £;.
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The main task of the scientists in the field of modern information and
communication systems is to transmit and receive data with maximum
reliability and validity. Therefore, forward error correction is used to eliminate
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noise errors [1, 2]. The Indian scientist R. Pyndiah suggested using turbo-
product codes, which work efficiently with small code blocks at very high
code rates [3, 4]. It should be noted that these codes have a lower decoding
complexity than convolutional turbo-codes [5, 6]. The aim of this work is to
analyze the decoding features of the considered codes.

The basis of the mathematical apparatus of soft decoding methods for
turbo-product codes is log-likelihood ratio algebra [7]. The decoding method
based on the augmented list decoding [3, 5] is effective for turbo-decoding.
The method uses a list of the most probable sequences of errors, which is
formed on the basis of reliability estimates of received symbols. A hard-
decision decoder is used for each error combination added to the codeword. A
soft metric is calculated for the decoded sequences. The solution is the most
probable codeword, that is, the sequence of characters with the best
(minimum) metric. In work [3], a mathematical apparatus and a corresponding
decoder were developed, which allows us to evaluate the reliability of each
binary symbol after Chase decoding [8], as well as to perform an exchange
iterative process.

For turbo product block codes, the limits of the decoder's computational
complexity [Oiow, Onign], which show the lower and the upper number of
elementary mathematical operations performed by it over s rows of the code
table, can be written in the following analytical expressions:

0,,,(n,s,t,0)=s-(18n-t-1+2"-(2t +3n+0)), )

Opns(1,5,1,0) =5 -(1Tn -t =1+ 2" - (2t +4n + 0)), (2

where n — the number of binary symbols in the row; t — the number of
unreliable symbols in the Chase algorithm; O — the number of elementary
mathematical operations for hard-decision decoding of the composite
component code.

To decode the columns in these formulas, s and n are interchanged. The
total number of elementary mathematical operations performed by the decoder
in N cycles (1 cycle = 2 iterations) will be

O(n,s,t,0) =[N - (0, , + 0, ), N - (O, + Oy 1. ©))

The paper considers the list decoder of block turbo-product codes and
provides analytical expressions, that allow us performing a comparative
analysis of the decoding complexity.
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ITin wyac BuBUEHHs 3700yBauyaMM OCBITH HABYAILHOTO Marepialy 3
MIPUPOTHUYO-MAaTEMAaTHYHNX JUCHUIUIIH BUHHMKAE MOTpeda B OINpaIIOBaHHI
3HAYHOI KUTBKOCTI MaTeMaTUIHUX MOJIETIEH, SIKi B CBOIO UEPTY € 3alOPYKOI0
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