IHOPOPMAIIMHO-KEPYIOUI CUCTEMU HA 3AJIIBHUYHOMY TPAHCIIOPTI

YIK 621.391

I[MPUXOABKO C. 1., n.1.H., npodecop,

DOI: 10.18664/ikszt.v27i3.265529

OITOMIIEJIb M. A., a.1.1H., npodecop (YrpAY3T)

JocJuinxeHHs epeKTUBHOCTI 0i0OiHCIIIPOBAHOI0 METOAY I€KOAYBAHHS

JIHINHUX 0JI0KOBHX KOAiIB

Pospobneno nceedokod 6Gioincniposanoeo Mmemody 0eKOOVSaHHs JUHIUHUX OJIOKOBUX KOOI8 HA OCHOBL

nopooicysanvroi mampuyi. Ilodano mamemamuuny MoOenb Mepedcegoi niocucmemu

iHGhopmayitino-Kepyoyoi

cucmemu, Wo 0036015€ OYIHUMU eEKMUSHICTD 3ANPONOHOBAHO20 MEMOOY OeKOOYBAHHS 8 KAHAL 36 S3KY 3 AOUMUBHUM
oinum eaycosum wymom. Ilokazarno, wo 01a yiei moodeni Kanany 36 53Ky OIOIHCNIPOBAHULL MemMOO 0eKOOYE8AHHS NIHIUHUX
b110K08UX K0OI6 3a0e3neyye Oinbuull eHepeemuyHull 8uepaul 8i0 KOOY8aHHs Ma/abo MeHuy oOYUCTIOBAIbHY CKIAOHICD,
HIJHIC MemoO 0eKoOY8AHHS HA OCHOBI 8NOPAOKOBAHUX CINAMUCTIUK.

Knrouosi cnosea: 610x08i koou, OioiHcniposane 0eko0y8anHs, eqheKmusHicCmo, iHQOPMAYitiHO-KepYIoUl cucmeMmu.

IlocTaHoBKa npod/eMH Ta aHAJI3 JiTepaTypu

OCHOBHA YaCTHHA

Jost 3a0e3meueHHs 3a1aHo1 JOCTOBIPHOCTI
nepenaBanHs iHdopmanii B  iH(pOpMaLiitHO-KEPYIOUUX
cucTeMax, y TOMY YHCII Ha 3aJi3HHYHOMY TPaHCIOPTI,
HIMPOKO 3aCTOCOBYIOTHCS JiHiiHI OsokoBi koau. Cepen
IBOTO KJIAaCy 3aBaJOCTIMKUX KOMIB 3HAYHY pPOJb
Bimirparot komu BUX, 1m0 MamTh  CHEI[albHY
anreOpaluHy CTPYKTYpY, 3aBISKH SKii JOCSTaroThCs
BUCOKI KOHCTPYKTHBHI ~XapaKTepUCTHKH. KiacuuHum
METOAOM JEKOOYBaHHS LUX KOIIB € JEKOJyBaHHS Ha
OCHOBi anreOpailyHUX NPOLEAYP, L0 XapaKTePU3YETHCS
JOCTaTHHO BHCOKOK OOYHCIIOBAIIBHOKW CKIIAJIHICTIO Ta

OOMEXEHOI  KOpUryBajbHOWO 3matHicTio [1]. s
YCYHEHHS [UX OOMEXeHb OyJI0 3amnporoHOBAHO Psijl
HeanreOpaiyHUX  METOMIB  JEKOJyBaHHS  JIHIHHHX

OJIOKOBHX KOJiB, 30KpeMa peasi30BaHMX Ha OCHOBI
reHeTnyHUX anroput™is [2, 3]. KmrodyoBoro mepesaroro
[BOTO MiIXO0AY € MOXJIMBICTh JEKOMYBaHHS KOMIB 3
JIOBUTBHOIO ~ CTPYKTYpOIO, IO  3a0e3lmedye  BHCOKY
VHIBEpCAIBHICTD IIMX METOJIB IeKOXyBaHHA. Y poOoTi [4]
MOJJAHO TOJNANBIIHKA PO3BUTOK METOJIB JICKOIyBaHHS Ha

OCHOBI  y3araJlkHeHWX  OIOIHCIIPOBAaHUX  MPOLEAYP
NoIIyKoBOi onTuMizalii, a B po6oti [5] — ocobmuBocTi
nporpamMHoi  peamizaumii  OiOiHCIIPOBAaHOTO  METOAY

JICKOTyBaHHS JIIHIHHUX OJIOKOBUX KOJIIB.

IIpn 1pOMy aKkTyaJbHUM 3aBIaHHSAM € OIlIHIOBAHHS
e(heKTUBHOCTI JEKOMYyBaHHS JiHIHHUX OJOKOBHX KOIIB 3
BUKOPUCTAHHSAM KOHKPETHOI OioiHCTIipoBaHOI mpoueaypH
MOTITYKOBOT ONTHMI3aIllii.

Merta crarTi

Bu3HaueHHs1 XapaKTePUCTHK METOAY JEKOAyBaHHS Ha
OCHOBI 010iHCITIPOBAaHOI IMPOLEAYPH 303YJICHOTO IOLIYKY
koniB BUX s 3abe3nedyeHHs #oro eQeKTUBHOTO
3aCTOCYBaHHS B  1H(OPMAIIHHO-KEPYIOUHX CHUCTEMax
PI3HOTO NPU3HAYECHHSI.

© C. I. Ilpuxoabko, M. A. IllTomnesn, 2022

VY pobGori [4] momaHo OCHOBHI eTamu Ta 3arajbHi
OpUHLIMIKM ~ peanizanii  OiOIHCIIPOBAHOTO  METONY
JICKOJTyBaHHS JIIHIHHUX OJIOKOBUX KOJIB, MOKa3aHO, IO
Opy IIBUAKOCTI KoayBaHHs R < 1/2 mpu nexomyBaHHi
JIOLJIBHO BUKOPUCTOBYBaTH iH(opMmaIriro 11010
CTPYKTYPH  TOpPOKYBaJbHOI ~MAaTpUIIl  BiJIIOBIAHOTO
OJIOKOBOTO KOTY.

Po3pobnernii y miif poboTi OioiHCHipOBaHHMI METOX
JEKOTyBaHHS JIHIMHAX OJIOKOBHX KOJIB CKJIAJA€TBCS 3
TaKWX CTalliB.

Eran 1. XXopcTke aexonyBaHHS NPURHATOrO BEKTOpA 3
KaHally 3B’S3KY.

Etan 2. 3HaxomKeHHs HaWOUIbII HaIiHOTO Oasucy
JUTSL IOPOKYBAITBHOT MaTPHIIi OIOKOBOTO KOAY.

Etam 3. BioiHcmipoBaHHiA MOMIYK MPOOHOTO BEKTOPA,
1110 3a0e3neuye MakCUMallbHe 3HaYeHHS 1IJIbOBOI (DYHKIIIT.

Etan 4. BinoOpaxkeHHs NpOOHOTO BEKTOpa B
nependavyBaHe TepeiaHe KOJI0BE CIOBO OJIOKOBOTO KOAY.

Cuijy 3a3Ha4YMTH, 10 KIFOUYOBHM €TArloM LbOTO METOIY
JEKOyBaHHS € 3aCTOCYBaHHsS Oi0iHCIIIPOBAHOTO MOUTYKY
NpYW  BU3HAYEHHI IepelaHoro KOJOBOrO  CJioBa, a
e(eKTHBHICTh peaii3amii IOr0 eTamy 3alie)KUTh Bif
00paHoi MpoIIeTypH MOITYKOBOT ONTHMIi3allii.

Jus  omiHroBaHHA ~ e€(EKTHBHOCTI  po3pOOJIEHOrO
OioiHCIIpOBaHOTO  METOAY  JIEKOJYBaHHS  JIIHIMHUX
OJIOKOBMX KOJIB /i 3aJaHUX XapaKTePUCTHK KaHaly
3B’513Ky OyJla CTBOpEHAa MaTeMaTH4YHa MOJIENIb MEpPEeXeBOi
migcucTeMu iH(OpMaIiitHO-Kepyodoi CHCTEMH, IO
BUKOPHUCTOBYE anreOpaiuni OsokoBi komu bBUX 3i
MBUAKICTIO KomyBaHHS R < )5, 1 3ampomoHOBaHO MeTOxa
JICKO/TyBaHHSL.

[MoOymoBa Takoi MaTeMaTHYHOI MOJENi MEPExKeBOi
micucTeMn iH(OPMAIiHHO-KEPYI040i CUCTEMH 3aCHOBaHA
Ha TpOrpaMHiil peamizamii anropuT™My AEKOTyBaHHS,
OCHOBHI OCOOJHMBOCTI peamizallii SIKOTO I0JaHO B
podori [5].
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[IceBnokon LBOTO aNroOpuUTMy JAEKOJIYBAaHHS KOJIB
BUX 3 BUKOpHUCTAaHHSIM YMOBHHUX II03HAaY€Hb, NMOAAHUX Y
po6ori [4], HaBeneno ua prc. 1.

Bxinni napamerpu:

xapaktepuctuku xogy BUX N, kK, G

npuitHATHii BekTop 3 Kanamy 38’3Ky Y = (Y1, Y2, .00y Vi)

XapaKTepUCTHKHU MPoLeAypH molrykoBoi onrumizanii Ly, , 01, ..., 0p , NP, €1y oy €5
Buxinni napamerpu:

BiTHOBJIEHE KO/I0BE CI0BO Koay BUX X~

ITouaTox podoTu

HPUIHATH J)KOPCTKE PillIeHHS Ha OCHOBI OTPMMAHOTO 3 KaHaly 3B’SI3Ky BEKTOpa X = (Xl, X2y iny Xn)
n .
BU3HAYUTH CHHIPOM JUTs ¢(hOPMOBAHOTO BEKTOpA §| = H X j v e [l, n— k]
j=1
~ M ohy; :
slxmo ymoba Sj = ij Y =+l1e [1, n-— k] BHKOHY€ThCS
j=1
Toni

copmyBaTH BifHOBJIEHE KOJOBE CI0BO Koxy BUX X~ =X
Inakme

BiZICOPTYBATH KOMIIOHEHTH MPHUIHATOrO BEKTOPA 3 KaHaly 38°s3Ky 3a Hamiimictio | Y1 [>| Y2 [>... 2| Y, |

BusHaunTH Hagiituuit 6asuc G, = 1, (my(G)) na ocrosi nepecranosox Ty 12 T o
yTBOpUTH 06a30BUH BeKTOp Y = (y Y aen Y )
172 n

BU3HAYMTH 1H(OpMaIiliHy CKIaJ0BYy KOJOBOTO cioBa kony bUX X'= (X', X'y X )
o . Lo~ o~ 12 K
3reHepyBaTu Ha0ip iHpopmariiiHux BekTopiB X ... X
1 NP
HouaTox nukIy
Moxu ymosa L< L, Bukonyernes
BU3HAYHTH  «IPHUIATHICTE»  iHQOpMAIIfHUX  BEKTOpPIB X"..X' HA  OCHOBI  oOpaHOi  QyHKIT
1 NP
! ! !
fX)=kyXxX'+ 1 yg (X)), lelk+Ln]
teo 21
t=1 I=k+1 -~
3reHepyBaTH HOBMH Habip iHMopmamiiHuX BekTopiB X' ... X i3 3aCTOCYBaHHSIM MiITpaIliiHUX MapameTpiB
1 NP
HpoLeaypH MourykoBoi onrumizanii O, ..., Olp , €1, ..., €3
Kineup nuxiy
BU3HAYMTH «HaMKpaiie» KoJoBe ciioBo koxy bUX X5 Ha OCHOBi OGYMCIECHHS «IPUAATHOCTI» BiJOBIAHOTO

inpopmaniiinoro Bexropa X * =argmax f (X")
;("E)ZB A

copMyBaTH BiIHOBJIEHE KO/I0BE ClIOBO Koy BUX X =T _1[7t _1@ )]
1 2 s

Kineup sikio
3aBepuieHHs po60OTH

Puc. 1. Cxema nceBiokony 0i0iHCITIPOBAaHOT'O METOAY JIEKOAYBaHHS JiHIHHUX OJIOKOBHX KOZIB
Ha OCHOBI TIOPOJDKYBAJIBHOT MaTpHI
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Cxema MaTeMaTHYHOI MOJIENIi MEPEKEBOI IMiJCHCTEMHU
iH(pOopManiHHO-KePYIOYOoi CHCTEMH, o
BHUKOPHCTOBYBaJach JJI BH3HAYCHHS XapaKTePHUCTUK

MOJAHOTO  OIOIHCIIPOBAHOTO  METOAY
OJIOKOBUX KOJiB, HAaBeIEHA HA PUC. 2.

JIeKOJyBaHHS

JI  —» K-BUX »  OM
A
[B |« BKITB K3-ABI'III
’-—D
Oll (e [I-BUX [ A0 |«

Puc. 2. Cxema MaTeMaTHYHOT MOJIEIII MEPEXKEBOT MiJCUCTEMH 1HPOPMAIIHHO-KEPYIOY0i CUCTEMH 3 KOJIeKOoM KoaiB BUX
31 BUJIKICTIO KoyBaHHsI R < 1/2 Ha 0cHOBI 0i01HCITIPOBAHOTO METOY JEKOIyBaHHS

VY miid cxemi Jpkepeso iHGOPMAIIHUX TOBIIOMIJIEHB
(JIIT) renepye Habip MOBINOMIICHb AJIsI MEpENaBaHHS IO
KaHaly 3B’S3Ky 3 aJWTHBHUM OLIMM raycOBHUM LIyMOM
(K3-ABI'lll), m0 mNOBMHHI HAIIATH JO OTpUMYyBaya
iHpopmauiiHux nopigomies (OIIT).

Juist 3abe3nedeHHs 3aXUCTY BiJ IOMWJIOK Y TIPOIECi
nepenaBanHs mo K3-ABI'IIl y miif cxemi 3acTOCOBYETHCS

KoJeKk  IiHiHOro  OmokoBoro komy bBUX. Ha
nepeaaBaabHOMY 001l BHKOpHCTOBYETHCS Komep BUX (K-
BUX), mo J03BOJIE  BCTAHOBJIOBATH  HEOOXIJIHI

napaMeTpy KOJly, — JIOBXHHY KOJJOBOT'O CJIOB2, JOBXKHHY
iHpOpMaliHHOrO MOBIZOMIICHHS Ta MOPOXKYBAJIbHY
Mmarpuio. 3 iHmoro OOKy, Ha TNpHiMalbHOMY OOI
BUKOpUCTOBYeThCs Aexonep bUX ([I-bBUX), 3acHoBaHmiA
Ha OIOIHCIIpOBaHIA MPOLEAYpPI 303yJICHOTO IMOMIYKY Ta
TNICEBJIOKO/Ii, HaBeIGHOMY Ha puc. 1. BiamoigHo mojensb
JI03BOJISIE HaJIallTOBYBaTH napameTpu i€l
OloiHcmipoBaHOI  mpoueAypd — PO3MIp  MOMYJISLi,
MaKCHMaJIbHY KUIBKICTb iTepaliid, IMOBIpHICTb, BUSBIECHHS
SHIST 303YJ11 Xa3s[{HOM, — /ISl BUSHAYEHHsI IXHBOTO BIUTUBY
Ha e(h)eKTUBHICTD JICKO{yBaHHS.

Jns nepenasanns no K3-ABI'IIl chopmoBani konoBi
CIIOBa MEpPETBOPIOIOTHCS B CHUTHAJIM 33 JOMOMOTOIO
(hazoBoro mogymsitopa (PM). ¥V mporieci neperaBaHHs IIi
CHTHAJM 3a3HAIOTh BIUIMBY 3aBaJ], XapaKTEPUCTUKHU SKHX
BIANOBiZaf0Th 0OpaHilf Momeni KaHamy 3B sa3Ky. [lpm
MPOBEICHHI €KCIIEPUMEHTAIIbHUX JOCTIIKECHb €
MOXJIMBICTh 3a/laBaTH 3HAYEHHS JUCIIepCii 3aBaju NpHU
(bikcoBaHOMY HYJILOBOMY 3HA4€HHI MaTeMaTHYHOI'O
ouikyBaHHi. Ha mpuiimanbHOMYy ©Oomi B Mojeni
3acTocoByeThest  (azoBuit  memoxyistop  (AP), mo
J03BOJIsIE  c()OPMYBAaTH >KOPCTKE PIlICHHS HA OCHOBI
npuitnsaToro curnany 3 K3-ABT'II.

Jnst ouiHtoBaHHS e(EeKTUBHOCTI Oi0iHCIIPOBAHOTO

JNCKOJIYBaHHS B  TOJaHIH  MOAETl  3MiHCHIOETHCS
BUMIpIOBaHHS ~ KoeQilieHTa OITOBUX  NOMWIOK 32
JonoMoroto  BignoBizHoro BuMiptoBaua (BKIIB) ms
pizHoro piBHs 3aBax y K3-ABI'I. Lleit BumiproBay
nopiBHiOe  chopMOBaHI Ha  MepemaBaJbHOMY  OOIIi
iHpOopMamiiHi IOBIIOMJIEHHS 3 BiTHOBJIEHUMH
MOBIJIOMIICHHSIMH Ha MPHUMAIbHOMY OOIl, OTPUMAaHUMU
ouIIXoM OioiHCIipoBaHOTO HekoxyBaHHS koxy BUX i3
3aJ]AHUMH XapaKTePUCTHKAMHU.

Haemena wmopenms mo3Boisie 3HiMiCHUTH TrpadidHe
NOJaHHS  OTPHUMAaHUX pPE3yJbTaTiB 32  JIOIOMOTOI0
Bizyanizaropa (I'B) i mopiBHSHHS 3 HasiBHUM METOJIOM
JNCKOJyBaHHS Ha OCHOBI BIOPSJAKOBAHUX CTATUCTHK
obpanoro mopsaky [6], a Takoxk 3 TepemaBaHHIM
iHopmanii Ha ocHOBI (azoBol Moyl (32 BiACYTHOCTI
3aBaJIOCTIIKOTO KOJYBaHHS).

[Ipu mpoBemeHHI AOCTIIKEHB i3 3aCTOCYBaHHIM i€l
MOJIENI JCKOAYBaHHS Ha OCHOBI MPOLEAYPU 303YyJICHOTO
mouryky [7] 3milicHIOBanocs 3 TakUMH MapaMeTpaMH:
posmip momymsiuii NP =25,  kinekicte  itepauiit
Ly = 100 IMOBIPHICTh, BHWSBIEHHS SHIM 303y
xassinom & = 0,25. Ilpn npomy mapamerpu koxy BUX
obupanucs 3a OOMEKEHHSAM MO0 IBHIKOCTI KOJTYyBaHHS
R ~ 1/2, a pexomyBaHHs 3ifiCHIOBAOCS B Jiana3oHi
BigHomeHHs curnan/3asana 1 — 10 ab.

Ha puc. 3 naBeaeHo rpadiku 3aneKHOCTI KoedilieHTa
OITOBMX TOMWIOK IJIi METOAY HIEKOIyBaHHS HAa OCHOBI
OioiHCIipOBaHOT NpOLEAYPH 303YJICHOTO TIOLIYKY Ta
METOJy JEKOIYBAaHHS 332 BIOPSIIKOBAHHMH CTAaTHCTHKAMH
TpeThoro nopsaky s bBUX (64, 36) koxy.
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Puc. 3. T'padiku 3anexHOCTI KoedimienTa 6itoBux nomuiok st BUX (64, 36) koxy

3 HaBemeHHMX Ha puc. 3 TpadikiB BHUILTHUBAE, IO
3alPONIOHOBAHUH 1 BIIOMHH METOJ ACKOAYBAaHHS MAarOTh
NpUOM3HO OJHAKOBY CHEPTreTHYHY e(EeKTUBHICTH, IO
CTaHOBUTh mnpubmu3Ho 5 b mopiBHSHO 3 (Ha30BOKO
MOJYJISILI€EIO0 (32 BiZICYTHOCTI KOAYBaHH) MPH KoedimieHTi
oiToBux mommiok 107 IIpote, 3 TOYKH 30py
00YNCITIOBAJILHOT CKJIAHOCTI, MOJAaHUH OiloiHCIIpOBaHUM
METOJl JIKOJyBaHHs 3a0e3revye 3HAuHWN BUrpaml 4epes
Te, IO ONPaNboOBYEThes He Oinbie 2500 KoJoBUX CIIiB, HA
Binminy Bim 7807 komoBHX CIiB, SIKi OOpOOJIAIOTHCS B
METONi  JIEKOJAYBaHHS Ha OCHOBI  BIOPSAKOBAHHX
CTATHCTHK.

I'padixu 3anmexxHocti KoedilieHTa OITOBHX MOMHIIOK
JUIE METOAY JEKOJYBaHHS Ha OCHOBI Oi0iHCIpOBaHOL
MpOLEypH 303yJICHOTO TMOUTYKY Ta METOIY JEKOIyBaHHS
3a BIOPSAAKOBAHUMHE CTATHCTUKAMH TPETHOTO MOPSIKY JUIS
BUX (128, 64) xoay nomano Ha puc. 4.

3 amamizy puc. 4 BUIUIMBAE, IO 3aCTOCYBaHHS
0iOIHCIIIPOBAHOTO  METOAY  JCKOMYBaHHS  JIO3BOJISIE
OTpUMAaTH JTOJATKOBUM CHEPreTHYHWUH BUTpall  Bif
komyBaHHs mopsaky 0,3 1B MOpIBHSIHO 3 BiZOMUM

B 7 8 5 10
urHan/wym, o
METOZIOM 32 BIOPSIKOBAHUMH  CTaTUCTUKAMH  TPH
KoeQilieHTI OITOBUX TMOMMUIIOK 10™* Kpim Toro,
eHepreTHyHa e(eKTHBHICTh MOJJAHOTO METORY

JIeKoayBaHHS Ha 6 1B Buima MOPIBHIHO 3 (Pa30BOIO
MOZYJISIIIIEI0 JJIT [BOTO 3HAaYeHHS KoedilieHTa OITOBHUX
MOMWIOK. BogHO4Yac mpoBefeHi MOCTiPKeHHS TMOKa3aiH,
[0 METOJ IEKOTyBaHHS Ha OCHOBI MPOIEIyPH 303YJICHOTO
nowyky qust BUX (128, 64) komy oOpobnsie  mumie
2500 xomOBHX CJIiB, a METOJ JCKOIyBaHHS Ha OCHOBI
OOYHCIICHHS BIOPSIKOBAHUX CTATUCTHK — 43740 Koq0BHX
cmiB. Omxke, po3poONeHHHd  METOJ  JCKOJYBaHHS
XapaKTePU3YEThCS MECHIIIOIO 00YHCITIOBAIBHOKO
CKJIaJHICTIO IIPH 3POCTAaHHI TOBXHUHU Koy BUX.
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Koed idieHT nomunok

| —& - Ogifikoza hazoea MogynALA
—B — MeTon, ENopALKIEAHWY CTATHCTHE
—*— BigiHCNipoEaHMA MeToq,

b 7 g 9 10

BigHoweHHA curHaniwym, ob

Puc. 4. T'padixu 3anexHocTi koedimienra 6itopux mommiok st bBUX (128, 64) koxy

BucnoBku

Po3poGiniennii nceBnokoa 0i0IHCIIPOBAHOTO METOIY
JICKOJTyBaHHS JHIMHUX OJOKOBHMX KOJIB Ha OCHOBI
MOPO/KYBAJILHOT MaTpHIli Ta TMOJaHAa MaTeMaTH4YHa
MOJICTIb MEPEXEBOI MiJICUCTEMH 1H(POPMaLiHHO-KePyI0YOoi
CUCTEMH JIO3BOJISIE OLIHUTH e(eKTUBHICT
3aIPOITIOHOBAHOTO METOJY AEKOJyBaHHS B KaHAJl 3B’S3KY
3 aJUTUBHMAM OiJIMM rayCOBHM ILIYMOM. 3a pe3yJbTaTaMu
JOCHII/PKEHb BHM3HAYEHO, IO JUI M€l MOJeNi KaHaly
3B’s13Ky OloiHCIipoBaHMH MeToJ JeKoayBaHHsS koaiB bBUX
31 mBHAKICTIO KoxyBaHHA R < 1/2 3abe3neuye Oinbmmit
EHEepreTUYHUIl BWUIpall BiJ KOTYBaHHS Ta/ab0 MEHITY
00UYHNCITIOBAIbHY CKIIAIAHICTh, HIXK METOJ| JCKOyBaHHS Ha
OCHOBI BIIOPS/IKOBAHUX CTATHCTHK.
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Prihodko S., Shtompel M. Performance study of
bioinspired decoding method of linear block codes.
Abstract. Linear block codes are widely used in
information control systems to ensure the specified
reliability of information transmission. Algebraic decoding
of these codes is characterized by a fairly high
computational complexity and limited corrective
capability. To eliminate these shortcomings, the main
stages of the bioinspired decoding method of linear block
codes are presented. Pseudocode for software
implementation of bioinspired decoding method of linear
block codes based on generator matrix has been
developed. The mathematical model of the network
subsystem of the information control system for the
communication channel with additive white Gaussian
noise using algebraic block BCH codes and the proposed
decoding method has been created. The structure, purpose
of the main elements and settings of the developed
mathematical model of the network subsystem of the
information control system are considered. It is shown that
for the selected communication channel model, the
bioinspired decoding method of linear block codes
provides greater energy gain from coding and/or less
computational complexity than the decoding method based
on ordered statistics. For BCH (64, 36) code, the proposed
decoding method provides energy gain from encoding
about 5 dB compared to phase modulation at a given
binary error rate and requires processing no more than
2500 codewords instead of 7807 codewords required for
decoding based on third-order statistics. For BCH
(128, 64) code, the developed decoding method provides a
gain from encoding of about 0.3 dB compared to the
decoding method based on third-order statistics and about
6 dB compared to phase modulation at a given binary error
rate. The bioinspired decoding method requires the
processing of a maximum of 2500 codewords instead of
43740 codewords when using the decoding method based
on third-order statistics.

Keywords:  block codes, bioinspired
performance, information control systems.
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