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OLIHKA BJJACTHBOCTEHN KACKAJHOT'O KOAY,
IO MOETHYE€ ®PAKTOPIAJIBHUM TA PIBHOBAKHHUU KOJI

Y pobomi 3anpononosarno i demanvHo po3eisiHymo npunyun no6yo06u KackaoHo2o KoOy8auHs 3
BUKOPUCAHHAM (aKmMopiaibHo20 ma PIBHOBANCHO20 K00I8. 3anpononosana KomOiHayis kodie 3abe3-
neuye nidguuierns 0ocmogipnocmi nepedaui danux. Ilpoyec kodysanms nepedbauac nociioosne 6u-
KOPUCTANHS PIBHOBAICHO20 KOOYBAHHSI A (AKMOPIATbHO20 KOOYBAHHA 3 GIOHOGIEHHAM OAHUX 34
nepecmanoskoro (OKBJI). /[nsa 3anpononosanozo kody 8UKOHAHO OYIHKY O0CMOBIPHOCMI nepedaui,
weuoxocmi ma enepeemuunuti suepaut. Io6y008ano excnepumeHmanbHO-po3PAXYHKO8Y MOOelb 3a-
NPONOHOBAHO20 KACKAOHO20 KOOY 3 MEMOI0 8USHAYEHHS 3ANEHCHOCTI LLMOBIPHOCMI NOMUNKOB020 Oe-
KOOY8aHHs OIOKY OaHux 6i0 1020 po3mipy ma UMOGIpHOCMI OIMO60I NOMUNKU 6 KAHAML 36 SI3KY OJlsl
OIHOMIATLHO2O PO3NOJINLY NOMUTOK Ha 6X00i dexodepa. Ha ocnogi ompumanux excnepumeHmanbHux
danux UKoHano nopisusanbHutll ananiz 3 ®KBJ ma nadano pexomenoayii ujo0o 1io2o 3acmocy8anHs.

Knrouoei cnosa: kackaonuil ko0, piHOGANCHUL KOO, (DaKmopiaibHuil KOO, KOHMPOIb YINICHOC-
mi ingpopmayii, Kpunmoepaghiunuil 3axucm, 00CMOGIPHICMb nepeoau.

IMocranoBka mpo6aemun. Ha cydacHomy  Oesledye BUCOKY JOCTOBIPHICTH Tepenayvi JaHuX
erari po3BUTKY KOMIT IOTEpPHUX CHCTEM 1 MEpeK  3a paxyHOK npupoaHoi HammmmkoBocti OKB/I.
aKTYyaJIbHOIO 3a/Iauel0 € MiJABHIIEeHHS nocToBip- Y [3] Takok mokazano, mo DKBJ] BpaznuBmit
HOCTI mepeaayi 1aHuX. JIOTIOMHJIOK TIapHOI KPaTHOCTI, SIKi TPU3BOIATH

3acobu, HampaBieHi Ha BHUpINIEHHS Mie€l 10 TpaHchopMallii OJHIET MEePEeCTAHOBKU JI03BO-
3a/1a4i, JO3BOJIAIOTH MOKPAIIUTH €(PEKTUBHICTh  JICHOI MHOKMHHMB 1HIIY.
3ac00iB 00poOKHM iH(oOpMaIlil 3a paXyHOK BHKO- TaxuM YuHOM, JUIS TIIABHUIICHHS JOCTOBIp-
pUCTaHHS ICHYIOYOi ab0o BHeCeHHs a0AaTkoBoi Hocti mepenadi ®KBJl HeoOXimHO MiABUIMTH
HaJUIAIIKOBOCTI, a MOIIYK HOBHX CIOCOOIB MiJl-  CTIMKICTh A0 MOMMJIOK IapHOI KpaTHOCTI. OqHUM
BUIIEHHS JOCTOBIPHOCTI Tepeavie akTyaIbHUM 13 TaKHX CIIOCOOIB € KacKaJHe KOAYBaHHS, 3ara-
HAIPSIMKOM JJIs JOCITIKCHHSI. JIbHI TPHUHIMOM pOOOTH SAKOro omucaHo B [5].

AHaJi3 mxepen Ta myoaikamiii. Otpuma-  KackaaHi KoM JO3BOJSIOTH CYTTEBO ITiIBHIIUTH
Hi B [1, 2, 3] pe3ynbraTH MOKa3ylOTh e(EKTHB- JIOCTOBIPHICTH Tiepenadi JaHWX 3a PaxyHOK
HICTh BUKOPUCTaHHS (haKTOPia bHOTO KOJAYBAHHS ~ BHECEHHS JOAATKOBOI HAJUTMIIKOBOCTI i, SIK Ha-
B KaHallaX 3B’A3Ky 31 3BOPOTHIM BHpIMIAILHUM  CIIJIOK, 3HIDKEHHS TPOMYCKHOI 31aTHOCTi. Sk
3B’SI3KOM JUTS 3a/1a4 KOHTPOJIIO I[UTICHOCTI iH(O-  mMoKa3aHO B [S], B OCHOBI TaKMX KOIIB JICKHUTh
pmarii (KLI). OcobnuBoi yBaru 3aciyroBye Me- BUKOPHCTaHHs 30BHIIIHBOTO Ta BHYTPIIIHBOTO
TOX (haKTOPIiaIbHOTO KOAYBAHHA3 BIAHOBJICHHSM  KOAYBaHHS.
naaux (OKB/), mo 06’ennye ¢yHKii BUSBICH- Meta podotu. Meroro 11iei poboTH € po3-
Hsl TIOMHJIOK B KaHali 3B 513Ky Ta KpunTorpadiuy- poOKa Ta aHami3 METOAY KacKaJIHOTrO KOIyBaHHS
Horo 3axucry iHdopmamnii. ®KBJ] nependauae indopmarii, mo noeqHye hakropialbHUHA Ta piB-
3aMiHy iH(OpMaIiiHOI MOCTIAOBHOCTI 3 & OIT HA  HOBaKHUU KOJI 1 JI03BOJISE IIJABHIIUTH JOCTOBIpP-
IIepPECTAaHOBKY dYHcen mopsaky M, me M !>2, HicTb mepenadi nanux. Jlist uporo B poGoTi He-
00XiTHO BHKOHATH OIIIHKY 3alpOIIOHOBAHOT'O
KacKaJIHOTO KOy B CHUCTeMax Iepeiadi JIaHuX 3
BUPIMIAIEHAM 3BOPOTHIM 3B’SI3KOM Ta MOPIBHATH
OTpUMaHi XapaKTEepUCTUKU 3 BiAMOBITHUMH Xa-
pakrepuctukamu GKBJI. [Ipu nboMy HEOOXiaHO
OL[IHWTH:

- IIBUIKICTH KOIY;
- IMOBIPHICTh TOMHJIKOBOTO JEKOJYBaHHS

OJIOKY JaHHX;

— CGHEpPreTHUYHMI BUIpall.

IIPHYOMy 3HAYEHHS, IO MepeBHIIyIoTh 2° BBa-
KArOThCsl 3200pOHEHUMH 1 BKAa3yIOTh Ha TIOMHJIKY
mig yac mepeaadi. KpiMm toro, mapamerpu mepe-
TBOpEeHHA 1H(opMaIiifHOi MOCIiOBHOCTI B Mepe-
CTaHOBKY MOXYTb TPUMATHCS B Ta€MHHIIL, IO
3a0e3meuye 3aXUCT JaHUX BiJ HECAHKI[IOHOBAHO-
ro pocrymy. llIunkicte ®KBJI 3anexuts Bifg
posMipy iHdopmMmariitHoro OJ0Ky ki 3pocrae 3
fioro 30utbmieHHSIM. KpiM Toro, Takuii kom 3a-
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Pimenns 3amaui. Ilomepemne meperBo-
peHHs1 iH(OpMAaIiifiHOI MOCTIIOBHOCTI 3a JOIMO-
MOT'0I0 KOJTY, SIKHH JIO3BOJISIE BUSIBIISITA TTOMUJIKH
MapHOI KPAaTHOCTI, € OCHOBOIO JO IiJBHILIECHHS
JIOCTOBIPHOCTI IepeadiaHuX.

VY SKOCTI BHYTPIIIHBOTO KOIy, SIKUH JO-
3BOJISIE BUKOHATH YaCTKOBE BUSIBJICHHS TTOMUJIOK
napHoi KpaTHOCTi, 00paHo piBHOBaxkHU kox (EC
— Equilibrium Code), B1acTHBOCTI SKOTO OMKca-
HO B [6]. Takuii MOpsIOK CIiTyBaHHs KOJIIB JIO-
3BOJISIE B TOBHIH Mipi BHKOPHUCTAaTH IIepeBaru
®KB/l, a TakoX 3MEHIIUTH HMOBIPHICTH HEBHSI-
BJIEHOT KacKaJHHMM KOIOM IOMMIIKH. Jlami Takuii
KacKaJHUN Kom OyJeMO Ha3uBaTH (akTopiaib-
HUM KackagauM koaoMm (DKK).

PiBHOBakHMIA KOA Tiependadae 3aMmiHy iH-
dopmartiiiHoro 610Ky A4, (x), 10 MiCTUTb k OIT,
Ha MOCIIJOBHICT B, (x) 3 m OIT, 1O MIiCTUTbH
CTaly KUIbKICTh ONMHUIIG. [ 0JIOBHOO TTepeBaroto
PIBHOBa)KHOT'O KOy € T€, [0 BiH JI03BOJISIE BUSB-
JSITH BCl TMOMHJIKH, OKPIM THX, IO TPU3BOISATH
OJIHOYACHO JI0 TpaHcdopMalii OJHAKOBOI Kilb-
KOCTI HYNiB Ta oquHULb [6]. [HQopMmamiiina mo-
CIIIOBHICTE B, (x) IEPETBOPIOETCA B IIEpECTa-
HOBKY 7,(X), IO MICTHTb 7 OiT, 32 JOIIOMOI00

®KB/, six onucano B [3]. OnucaHe MOCIiIOBHE
NEPETBOPEHHS MAa€ BUIIIAN:

4,(x) > B, (x) > 7, (x) . (1
JUst 3a0e3medeHHsT MOJKINBOCTI 3BOPOTHO-

ro IMEpPEeTBOPEHHsI IIOBUHHA BUKOHYBAaTHUCS Ha-
CTyIIHAa BUMOT'a: KO)KHOMY CJIOBY A, (x) ITOBHHHO

BINOBIIATH JIMIIE OJHE 3Ha4YeHHA B, (x), a Ko-
JKHOMY 3HA4Y€HHIO B (x)— NHIIe OJHE 3HA4YEHHS
7, (x). Omke 6a3oBa BMMOra /10 IEpETBOPEHHS

Mae€ BUTTIS:

M{r,(x)} 2M{B, (x)} 2M{4.(x)}, (2)

;[eM{Ak (x)} =2" — noryxHicTh MHOXHMHH iH-
(dhopMmalliiiHux ciis;

M{B,(x)}> {Crg'sm,Cg's('"il)} — TIOTYKHICTh MHO-
KMHU PIBHOB)KHUX CIIIB JUISl TAPHUX 1 HEMMApHUX
m BignoBigHO. Hanmami Ui crpolieHHs 3amucy
3aMiCTh BUpa3y {C,g's'",C,g'S('"il)} Oy/ic BUKOpHC-

TOBYBAaTUCS 3alUC TUIBKK JuIs mapHux m—Co>"

Bupasz C.°" mokasye, CKUIbKM iCHYE BEKTOpIB 3

po3mipHicTio m 1 Baroro XemMinra 0.5m. Takwuii
BUOIp 3a0e3meuye HAWOUTBITY MiAMHOXHHY PiB-
HOBa)KHHUX CIIiB;

M {r,(x)} = M !~ TmOTYXHICTh MHOXHHH Iepe-

CTaHOBOK.
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Ouinka OCHOBHMX mNapaMeTpiB KoY.
[Tix gac pospaxynky mapamerpiB @KK Oymemo
CIHUPATUCh Ha YMOBY (2).

3 Bupazy (1) ciigye, mo MOTYXHICTh MHO-
KUHA DPIBHOBOKHHUX CIIB OUIbINA, HIK MOTYX-
HICTh 1H(pOPMALIfHUX CNTiB, TOMY OYEBHJIHO, IO
posmipsicts iHdopmaniiiHoro BexTopa A, (X)
k <log, C>™". BpaxoByrouu, mo log, C>*" mo-
ke He OYTH [UTHM YHCIIOM,

k<|log,Cp™" |, (3)

3amuc [a] o3Hauae ity YacTHHY BiX dHc-

ja a.
HapnumkoBicTe piBHOBAXKHOTO KOJY MO-
’KHA BU3HAYHUTH 3a JOIIOMOI'OIO CIIIBBIIHOIIEHHS:

a, i_" =2"* 4)

OueBuHoO, 1o o, — min JUIS
k= [log ZCZ'S’”J .

AHajioriuHo,  BUXOIIYHM 3  YMOBH
M{r,(x)}>M{B, (x)} i BpaxoByioun, IO
M{r,(x)}=M!, M{B, (x)}=2" orpumyemo
BiZHOIIEHHS M !> 2" . 3BijiCH ciinye, Mo

m<[log ,M1]. ()

Bupas (5) cnyrye ans Bu3HaueHHS MOPSA-
Ky [IepeCTaHOBKU M, BUXOJS4M 3 SIKOTO BH3HAYa-
€TBCS KUTbKICTh OIT MepeCcTaHOBKH

n:M-ﬂogzM—|. (6)
Bupas [a | o3Hauae QyHKIiIO OKpYTICHHS

B OUITBIIY CTOPOHY YHCIIA d.

HapnumkoBicTh (akTopiadbHOTO KOIY IO
BIIHOIICHHIO J0 PIBHOBAKHOTO BU3HAYAETHCS
TaKUM YHHOM:

2" n—m
o, = 2_m = (7
OueBuHoO, 1o o, — min JUIS
m= [log M !] .

HannmumkoBicts ¢, Ta mBuakicts v ®KK

BHU3HAYAIOTHCA HACTYITHUM YHMHOM:

a; =a,0, = 2m* 5 )]
V= E 9)
n

Buxopucroyroun Bupaszu (1)...(9), Buko-
HaeMmo oIiHky napamerpie ®KK mis pizHux no-
BXKUH k iHpopMaliliHoro cioBa 4, (x). Pesynb-
TaTH OL[IHKU HABENEHO B Taou. 1.
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Taomms 1
Ouinka ocHoBHux napamerpis ®KK
k m M n \% o | 0y | O3
12115 8 | 24 [054]2°]2° |2
43 | 45 [ 16 | 64 | 0,67 | 27 | 27 | 27
114 | 118 [ 32 | 160 [ 0,71 | 2* | 2% | 2%
210|215 |50 [ 300 | 0,7 | 2° | 2% | 27

3 tabnuii ciuigye, mo ®KK mae BigHOCHO
BHCOKY IIBHJKICTh KOAY Ta HAJUIMIIKOBICTH, SIKI
3pOCTalOTh 31 30UTBIIEHHSM po3Mipy iH(DopMma-
HidHOro OJIOKY £ i 0OOYMOBJICHI BJIACTHBOCTSIMHU
OKBJI. OueBuaHo, IO IIBHAKICTG Ta HaIJIUII-
koBicTh ®KK Oyzae crmiBnmagatd 3 BiaIOBITHHUMHU
napamerpamu ®KBJI, okpiM THX BHMAIKIB, KOJIH
micis meperBopeHHs A, (x) > B, (x) BHHHKae
HEOOXiIHICTh 30LTBIICHHS TIOPSIKY I1ePEeCTaHOB-
xku M: 28 <M1<2". Takox icHyr04a HaUTHIIKO-
BICTh MOYKE OyTH BHKOPHCTaHA JUIs MiABUIICHHS
JOCTOBIPHOCTI Mepenayi JaHuX, SIK 3arpoIroHO-
BaHO B [4].

Ouinka npocroBipHocti mepenaui. I[Ipu-
HHATY 3 KaHaly 3B’3Ky TOCIIIOBHICTH OyaemMo
HA3UBaTH KOJOBHM CJIOBOM 1 TIO3HAYMMO SK
n (x)=m,(x)+¢,(x). Ilpomec nexkomyBaHHS
BiOyBaeThCsl y 3BOpOTHOMY 10 (1) TOpsnKy:
7, (x) > B, (x) > A,(x) . IlocninoBHicTs 3 n OiT,
0 sABJSE CO00K CPOPMOBaHY KOIEPOM Iiepe-
CTaHOBKY 7, (X) 3 HaKIaJEHUM Ha HEl BEKTOPOM

HOMUIIKU ¢, (x), MOTpaIuisie Ha BXiA JeKojepa

30BHIIIHBOrO Koay. ¥ ®KK 30BHIIIHIM KOJOM €
®KB/I, ToMy Crio4aTKy KOJOBE CIOBO IEpeBipsi-
€ThCS Ha HAJGKHICTh 10 MHOXHHH IEPECTaHO-
BOK, IO TOJISTa€ Yy BCTAHOBJICHHI (akTy TOro,

10 KOKHE 4yKciio 3 mianasony 0, M -1 3ycrpiva-
€ThCS B KOJIOBOMY CJIOBI piBHO OIMH pa3. SIKIIo
151 yMOBa HE BUKOHYETBCS, TO (OPMYETHCS 3aIUT
Ha TIOBTOpEHHs OJOKy. [Hakmie BHU3HAYAETHCS
JIECATKOBE YHCIIO, IO BiIMOBIAE OTPHUMAaHOMY
KOJIOBOMY CIIOBY 1 ITepeaaeThCs Ha BXiJI AeKoepa
piBHOBakHOTrO KoAy. Jlekomep BU3HAYa€e Bary
KOJIOBOT'O CJIOBAa Ta HOTrO HAIEKHICTH J0 J03BO-
JIeHOi MHOKHHHU 3 2" KomoBuX ciiB. SIKIIO pu-
WHSTUA BEKTOp HAJEKUTH A0 JO3BOJIEHOI MHO-
JKUHM 1 Horo Bara ctaHoBHUTH 0.5m, TO IeKoaep
PIBHOBaXHOTO KOJy MEPETBOPIOE HOTO B MPHITH-
ATHI BeKTOp A, (x)= A, (x)+¢&,(x), oe &,(x) —
BEKTOP TIOMIIKH, 110 HAKIIAJAAETHCS HA TIepeiaHe
CITOBO 4, (x) SIKo mpuiHATHI BEKTOp 10 3a00-

POHEHOT MHO)KMHHU KOJIOBHX CliB abo Horo Bara
He piBHa 0.5m, TO hopMyeThCs 3aMUT HA MOBTO-
peHHsI OJIOKY.
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OCKUIBKM KacKaJHHH KOJ € IO€THaHHIM
JIBOX KOJIiB, IMOBIPHICTh HEBHUSBJICHOT TOMUJIKH €
JNO00YTKOM MMOBIPHOCTEH HEBHSBJICHUX ITOMMJIIOK
miJ 9ac KoayBaHHS iHQopMaIlii 3a J0IOMOror
®KB/I 1 piBHOBa)KHOTO KOAY:
P, (FCC,p,)=P,(FCDR,p,)x

xP,,(EC,p))

ne p;— IMOBIPHICTh 0ITOBOI IMOMMJIKM Ha BXOJI

» (10)

JieKoziepa piBHOBa)KHOTO Koay (iMOBIpHICTBH Oi-
ToBo1 mommiky Ha Buxoai ®KBJI). Axkmio BexkTop
HOMUJIKH £, (X) HPU3BOAUTH 10 TpaHCopMalii
MEPECTAaHOBKU B iHIIY TIEPECTAHOBKY 3 J03BOJIE-
HOI MHOXHMHH, TO Ma€e Mmiciie He BusiBiiecHa OKB/I
MoMuiKa. IMOBIpHICTH Ta yMOBH BHHHKHEHHS
TaKuX MIOMHUJIOK BU3HAYEHO B [3].

Jnst piBHOBAXXHOTO KOy HEBUSBICHUMH
OyAyTh TOMUJIKH, IO HE MPU3BOIATH 10 3MIHH
KUTBKOCTI OJMHUYHHUX PO3PsINiB, TOOTO HE 3Mi-
HIOIOTh Bary KOJOBOTO CJIOBa. Taka IOMHUIIKA
MOXKJIMBA TOAI 1 TUIBKH TOMI, KOJH PIBHO

t(t <[m/ 2]) OIMHHMYHKX OIT MEPETBOPIOIOTHCA B

HyJIi 1 pIBHO ¢ HYJbOBHX OIT IEPETBOPIOIOTHCS B
ONUHUILI. 3a HE3aJIeKHUX IIOMUJIOK Ha BUXOMII
nekonepa ®KBJ] Ta ix OiHOMiaIbHOTO PO3MOILTY
HMOBIPHICTh TaKOl MOAIl BH3HAYAETHCS HACTYII-
HUM YHHOM:

P, (EC.p,)=
( [tm/Z] )f (1 o )[m/Z]*t ) y

" (c;[m] (o) (114 )m[m/zw)

sl )

)m—[m/Zlft

2] (p)

(11)

t t

[m/2]~m X

><(1 - Dy
VY BHIa/IKy, KOJIH PO3MIPHICT BEKTOpa pi-

BHOBa)XKHOTO KOXy m TapHa, Bupas (11) npuiimae
HACTYNHUI BUTJIS;

t '

) (1 —Po

! /2 ! m/2—t 2
R (EC.p) =X (Cha () (1-20)) (12)
t=1

3Har0uM WMOBIPHICTH HEBHUSBJICHOI MOMHU-
JIKH, BU3HAYMMO CHEPreTWYHHWI BHUTpall Bii 3a-
crocyBanHs ®KK. /lng mporo po3pobieHo pos-
PaxyHKOBO-EKCIIEPUMEHTAIIbHY MOJIEIb, IO iMi-
Tye poOOTYy CHUCTEMH Iepenadi JaHHX, 110 CKia-
Ja€ThCsl 3 JDKepena Ta NpuiiMada iH(opmarlii,
konepa ta aekonepa ®KK i kanamy 38’s13ky. Bxi-
JTHUMH [apaMeTpaMHu MOJIENi € po3Mip iHpopMa-
LIHHOTO OJIOKY K, IO MOPOKYETHCS JIXKEPEIOM,
IMOBIpHICTh OITOBOI IMOMHIIKM B KaHali 3B’S3KY
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p, 1 3aranpHuil obcsar BuGipku V. Ilomunku B

KaHaji 3B 53Ky PO3MOAUIAIOTHCA 3a OiHOMIialb-
HUM 3aKOHOM. Mojeipb 03BOJISIE OLIHUTH MMO-
BIPHICTh BHSIBIICHHSI KOJIOM TTOMHJIOK Ta WMOBIp-
HICTh TOMHJIKOBOI'O JCKOIyBaHHS OJIOKY JaHHMX
piBHOBaskHUM KoaoM Ta ®KB/] okpemo, a Takox
OKK B nisiomy. Pe3ynbrat MojentoBaHHs pe/-
craplieHi Ha puc. 11 2.

Puc. 1. I'padik 3aexnocTi iimoBipHOCTI
HEeBHABJEHOI KOAOM MOMMJIKHM BiA iMoBipHOCTI

0iTOBOI MOMUJIKM P,y KaHAJI 3B’A3KY 11t
®KK ta ®KB/I nipu k=15

Puc. 2. I'padix 3a1e:HOCTi eHepreTHYHOI 0
BUrpauly Big iMmosipHocTi 6iToBOI NOMHIKK p,
y xanaJji 38’sa3Kky 1 PKK ta ®KB/[ npu £ =15

Puc. 1 1 2 noka3yrots, 110 IMOBIpHICTH He-
BusiBiieHoi KK momunku meHma, Hixx y KB/,
a eHepreTHYHM BUrpam Bijx 3acrocyBanHs OKK
OLTBIIHI y MOPIBHSIHHI 3 OKB/|
(APFCC - APFCDR <1.90F).

Bukonanuii ananiz BmactuBocteii DKK
nae 3Mory copMyIroBaTH peKOMEHJAIl 100
HOro 3aCTOCYBaHHS:

1) 3ampoIloOHOBaHMM KacKagHUNA KOJ 3a-
Oesrevye eHepreTHYHNI BUTpall Ha piBHI 2 1B y
nopiBHsHHI 3 ®KB/] Ta Moke OyTH BHKOpHCTa-
HUU B cHCTeMax Iepeiadi JaHUX 3 BHKOPUCTaH-
HsSM KaHaJliB JPOTOBOro 1 pajio3s’ssky YKX Ta
MIiKpPOXBHIILOBOT'O /Iialla30HIB;

2) moOysoBa ONTHMAIBHOIO Kojepa piB-
HoBakHOTO koxy Ta ®KBJ] mMoxe cyrreBo mia-
BuiuTH epexruBHocti ®KK B 1inomy.

&9

BucHoBku. Bukonana po0oTa 103BOJIHIIA
noOyAyBaTH KAaCKaJHUH KO, 110 MOETHYE PIBHO-
BaXHHH Ta (akTopiaJbHHH KOJAW, T4 BUKOHATH
aHaJi3 Horo OCHOBHUX BJIACTHBOCTEH. BukoHaHO
nopiBastHHsT KK Ta ®KB/I.

Brnacruocti ®KK:

- ®KK 103BOJsIE MiABUINMTH JOCTOBIp-
HICTh Tepedadi JaHWX 3a PaxyHOK KOJYBaHHS
iH(QOPMAIIITHOTO BEKTOpa PIBHOBAKHUM KOJIOM,
IO JI03BOJISIE YACTKOBO BUSBISTH TIOMEJIKH, IO
He MOXKYTh OyTn BusiBiieHHi KB/

- 3actocyBanHs ®KK nmae mpupict enepre-
THYHOTO BUTpanry y nopisasani 3 ®KB/] Ha pis-
Hi 2 1b;

- ®KK 30epirae BaactuBocti ®KB/] i3 3a-
Oe3reveHHs 3aBaJ0CTIHKOr0 KOJAyBaHHS Ta IUQ-
pYyBaHHS JIaHHX;

- ®KK Mae BIHOCHO BEIHMKY IIBHIKICTH
KOJly Ta HaJUIMIIKOBICTh, IO 3pPOCTAIOThH i3 30i-
JBIIEHHSM po3Mipy iH(popmariiiiHoro Omoky. lc-
HyIOYa HAJJIMIIKOBICTh MOXE OYTH BUKOpHCTaHA
JUIA JOJaTKOBOTO IMIiJABHUINEHHS JIOCTOBIPHOCTI
nepenavi JaHmx.

[Tomyk onTHMaJIbLHUX CIOCOOIB MOOYIOBU
PIBHOBa)KHOTO Ta (haKTOPIiaJIbHOTO KOJIB € aKTya-
JBHAM HaINPSIMKOM JUTsl TIOAAJBIINX JIOCIIPKEHb,
110 JT03BOJIUTH MiABUIINTH epekTHBHICTE DKK.
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ESTIMATION OF PROPERTIES OF CASCADE CODE,
WHICH COMBINES FACTORIAL AND EQUILIBRIUM CODES

The principle of construction and properties of cascade code with the use of factorial and
equilibrium codes is proposed and discussed in detail. The proposed combination of codes provides an
increase in the reliability of data transmission. The coding process assumes the consistent use of equi-
librium coding and factorial coding with data recovery (FCDR).The transmission reliability, code rate
and energy gain are estimated. Experimental design model of the proposed cascade code is con-
structed to determine the dependence of the probability of a false decoding of a data block on its size
and the probability of a bit error in the communication channel for binomial error distribution at the
decoder input. Based on experimental data, a comparative analysis with FCDR is carried out and
recommendations for its use are made.

Keywords: cascade code, equilibrium code, factorial code, information integrity control, cryp-
tographic protection, reliability of transmission.
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