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In the work of modern information and communication systems software-

defined radio (SDR) is actively developing and starting to play an increasingly
important role. An SDR system can both receive and transmit almost any radio
signal using a flexible and adaptable program [1]. One of the most effective
modern codes used in the work of SDR systems is a convolutional turbo-code,
for decoding of which several methods are used [2—6]. The aim of the paper
is to consider an adaptive decoding method, which can use turbo-decoding
methods depending on the requirements of the system.

It is necessary to include in such a system a communication channel
quality indicator (CQI), which, based on the measurement of the signal-to-
noise ratio Ep/No in the channel, can take values from 0 to 15. An indicator
value equal to 0 means that there is no useful signal or the channel is out of
order; 1-5, 6-10, 11-15 — channel with high, medium and low noise levels,
respectively. The hybrid decoding method includes log-MAP (works in the
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logarithmic domain) [2, 5], max-log-MAP (excludes the correction function
from calculations) [5] and quadratic log-MAP with a correction function from
argument z [6] in such form:

0,058-22-0,392 -z +0,678, if 0<z<4

. 1)
0,000, i z>4

Joor(2) = {

The mathematical model can be specified as follows:

log-MAP, if COI=[1,5] wor E,/N,=10,1);
A =< quadratic log-MAP, if CQI =16,10] or E,/ N, =1[1,2); (2
max-log-MAP, if COI=[11,15] or E, / N, =[2,+ ).

Additionally, SDR includes an error detection method based on automatic
repeat request (ARQ), which uses an acknowledgement signal and a timeout
to ensure reliable transmission over unreliable communication channels [1].
If the data transmitter does not receive an acknowledgement before the
timeout expires, it retransmits the frame until the specified number of
retransmissions is exceeded. In this procedure, only the incorrect message is
retransmitted, and then the transmitter resumes transmission from where it
was interrupted without retransmitting correctly received frames.

This hybrid method makes it possible to increase the efficiency of the
programmable radio system, that is, to reduce the computational complexity
of decoding or to obtain an energy gain.
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