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[NokazaHo, M0 Y BUMAAKY 3aJy4eHHS OC3MUIOTHUX IUIatdopM Ui 30upaHHs BimeoiHpopMarii mpo-
SIBJIIETHCSL IUCOAIAHC MK TIPOTYKTHBHICTIO O€31pOTOBUX iHPOKOMYHIKAIIN Ta piBHEM IHTCHCHBHOCTI
iH(opMaLiifHUX MOTOKIB, sIKI HEOOXIIHO 00POOJIATH Ta NepeaBaT. B 3aranpHOMyY BUNAIKY JUs 320€3-
MIEYCHHS MTOTPiIOHOTO PIBHA XapaKTEPHCTHK BiACOJAHUX B yMOBaX HAasgBHOCTI O3HAUCHOTO AWCOaNaHCy
HeoOXimHi: miaBumeHHs mpoaykTuBHOcTI IKC; 30inbureHHs eheKTUBHOCTI CHCTEM CTHUCHECHHS Bifeo-
JTAHUX Ta 3a0e3MeyeHHs 3aBaJOCTIMKOCTi. Yike po3poOJeHO Aeska KUTbKICTh METONIB CTHCHEHHS
Bifieofanux. 3a (PYHKIIOHAJHHUM MPU3HAYCHHAM X MOYKHA MOAUIMTA Ha J[Ba KJIACH 3aJICHKHO Bil
3aCTOCYBAHHS TEXHOJIOTIH YIPaBIIHHA TapaMeTpaMd Mojieiiell BUSBICHHS Ta 3MCEHIICHHS IICHXO-
Bi3yanbHOI HagMipHOCTL. OOIpyHTOBaHO, IO 3arajJbHUM KPUTHYHUM (HaKTOPOM METOIB MHEPIIOro
KJIacy € MiJBHINEHHS PiBHS BTpaT iH(oOpMaIii, SIKIO HEOOXiTHO JOCSITH HMPAKTUYHOTO PIBHS CTHC-
HEHHS U1 iHQOPMATHBHUX IUISTHOK BiZ€OJaHMX. 3MEHIINTH BIUIMB TaKOTO KPUTHYHOTO (hakTopa Ha
e()eKTUBHICTH METOJIIB CTHCHEHHS Ja€ 3MOTY PO3BHUTOK METOIIB Apyroro kiacy. /lo Takoro kiacy
HAJIeXAaTh CTPYKTYPHO-TIO3UIUMHINA ab0 CTaTUCTHYHO-TIO3MLIMHUN METOIM YCYHEHHS HaIMIPHOCTI.
OpHIM 3 OCHOBHHX IIPEACTaBHUKIB METOIB CTPYKTYPHO-TIO3UIIHOTO KOTYBAHHS € TEXHOJIOTI] TO3H-
HiiiHOTO KOAyBaHHs MinmuBoro Barowo (HPII-konyBanHs). Taki MeTomu HaJarOTh MOXJIMBICTh ajam-
TyBaHHS JI0 3MICTy JUITHOK BiJICOJAaHMX 3a CTPYKTYPHO-TIO3ULIIHUMHU XapaKTePUCTUKaMHU. Y TaKOMY
pa3i He3aIeXKHO BiJ HAMPSIMKY KOMyBaHHs Bara crapimx enemeHTiB HPII-uncia 3anexurs Bij OCHOB
CIIEMEHTIB Ha MOJIOJIIHX MO3UIisX. [le 3yMoBoe 30iIbIICHHS Bard €IEMEHTIB iJ] Yac KOyBaHHS.
Kputnunnii piBeHb TPOSIBIATUMETHCS Y pa3i HEaJleKBaTHOTO BUOOPY HANPSMKY KOJyBaHHS 3TiJHO 3
OCOOIIMBOCTAMH CTPYKTYPYBaHHSI [UISHOK BIiJICOJIAHMX 3a IHTEpBAIOM ([iarma3oHOM) poO3Maxy
JIOITyCTUMUX 3Ha4eHb. TOMy 3aIpOTIOHOBAHO PO3POOUTH aJalITUBHININI BapiaHT, SIKUH IPYHTY€ETHCS HA
crparerii 3actocyBanus st HPII-xomyBaHHs nBOHampasneHoi Jiekcukorpagii. B crarti BukimageHo
OCHOBHI €Tany CTBOPEHHS JJBOHAIPABIICHOT JIeKCHKOrpadisi Ha OCHOBI aJAITHBHOTO BUOOPY HAIMPSMKY
iHJIeKcallii 3HaueHb eJIeMEHTIB y pobodomy mianazoni HPII-6a3ucy.

KarouoBi cioBa: ingopmayiiino-xomynikayitini  cucmemu, 6esninomui niamgopmu, 8ideo-
300padiCceHHsl, CMUCHEHHS, HEPIBHOBANCHE KOOYBAHHS, NO3UYILIHULL 6aA3UC.
VIK: 621.126

Beryn

CyuacHu# CTaH PO3BUTKY iH(QOPMALiHO-IHTENEKTyaIlbHUX TEXHOJOriH, MOJeNe MTY4YHOro iHTe-
JIEKTY CTBOPIOE MOTEHIIal Ui peanmizauii okpeMux (yHKIIH aHami3y iHGOpMaLiiHUX TOTOKIB Yy aBTO-
HomHOMY pexumi [1]. Ile crocyeThes 3aranbHHUX MPUKIAJAHUX Ta KPUTHYHUX 3aCTOCYBaHb, HAMPUKIAL,
BUKOHAHHSI ITPOLIECIB aHAJII3y Ta MPUHHSITTS pillleHb B iHTEpecax KPUTHYHOI iHPPaCTPyKTYpH.
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60 B. Bapannix

BaxnuBUM HampsiMOM 3alydeHHsl TexHousoriid mryuHoro intenekry (TLHI) e 3acrocyBanHs st
OTpalLoBaHHS Ta aHaji3y BigeoiHpopmauiiiHoi npoxaykuii. ns migBumeHHS epeKTHBHOCTI (yHKILIO-
HyBanHs TILI 1o cucteM HagaHHS BiIEONPOIYKIIT CTABIATH IEBHI BUMOTH. BOHM B 3arajibHOMY BHUIAIKY
3aleKaTh BiJ KOHKPETHOIO MPUKIIATHOTO 3aCTOCYBAaHHS Ta CTOCYIOThCS, 30Kpema [2; 3]: yacoBUX BUMOT
IIOZI0 JIOCTaBKHU BineoiH(popmarii i3 BUKOPUCTAHHAM HASBHHUX iH()OPMAIiIHHO-KOMYHIKAI[ITHIX CHCTEM
(IKC); sikocTi BizyanbHOI OLIHKH BigeonpoayKiii (LiMiCHICTB); XapaKTePUCTHK MPOCTOPOBOT 30aTHOCTI, SIKi
BU3HAYAIOTh PIBEHb IMOBHOTH BiJICOIAHUX; MOXKIMBOCTI BiJIHOBIIIOBATH BiNEOIH(QOPMAIII0 B yMOBaX
KaHAJIBbHUX MIOMHUJIOK Ta BTPATH MAKeTiB AaHMX mij yac nepeaasanus B IKC [4; 5].

OcTtaHHIM YacoM 301MbIIY€ETHCS CEKTOP MPUKIaIHUX Taly3e, SKi BAKOPHUCTOBYIOTH O€3[MPOBOAOBHI
cerMeHT iHpopMmariiiHo-komyHikamiitaux cucteM (BIKC). HaiizaTpeOyBaHIiIIMMU MPUKIagaMU € 3ai1yd-
enHs Oe3nioTHux mardpopm (BIUI) mis 30upanns Bigeoindopmariitnux nanux [5; 6]. Takum npukiasi-
HUM 3aCTOCYBaHHSM NpPUTAMaHHHW 3HAYHWU piBeHb KPUTHYHOCTI 32 BUMOTaMH 0 CHUCTEM HaJlaHHS
Bigeomanux [7; 8]. BogHouac came B bOMY BHIAAKy HafOIIBIION MipOIO TPOSIBISETHCS AUCOATAHC MiX
npoaykruBHicTI0 BIKC Ta piBHEM iHTEHCHBHOCTI iH(QOpMamiiHUX TOTOKIB, SIKi HEOOXimHO 00pOOIATH Ta
nepenaati [9; 10]. Ha 30inbiieHHs 03Ha4YeHOro aucOaiaHCy BIUIMBAKOTH Taki ¢akropw, sk [11; 12]:
CKJIaJIHA 3aBajioBa OOCTAHOBKA IIijl 4Yac INepeJaBaHHS JaHWX; OOMEKEHI MOXIIMBOCTI IIOJO0 30LIBIICHHS
HIBUJIKOCTI TIepeJaBaHHs JIaHUX JUIsl OOPTOBHX KOMILIEKCIB; OOMEXKEHICTh eHepreTHaHoro pecypey BII.

2. AHaJi3 Ta MIOCTAHOBKA 3a71a4i

B 3aransHOMy BHIajKy aiis 3a0e3medeHHst HOTPiIOHOTO PiBHS XapaKTEPUCTHK BiIEOJIaHUX B yMOBaX
HasBHOCTI 0O3Ha4yeHoro aucbanancy neooximui [13; 14]: migsumienns npomykruBHocti IKC; 36inbIineHHs
e(peKTUBHOCTI CHCTEM KOMIIPECIHOrO KOIyBaHHS (CTHCHEHHS) BiJCOJaHMX Ta 3a0E3MCUCHHS 3aBajlo-
cTiikocTi. B 3arampHOMY BHmazky moTpiOHO HaJaBaTH IEBHY yBary oOOM O3HAa4YeHHUM HampsMaM, sIKi €
B3a€MOJIONOBHIOBaHMMHU. OT)Ke, PO3IIISIHEMO HAIPSM, SKHHA CTOCYETHCS MOJAIBIIOTO PO3BUTKY METOJIB
KOJYBaHHS BiJeoJaHuX I iX cTucHeHHs [15; 16].

Vike po3poOiieHO MEBHY KiABKICTh METOIB CTHCHEHHS Bimeomanux [17; 18]. 3a ¢yHKIiOHATIBEHAM
NPU3HAYCHHSIM iX MOYKHA MOJIUIMTH Ha JIBa KIIACH.

Jo mepioro kiacy HajekaThb METOJH, 1[0 BUKOPUCTOBYIOTh TEXHOJIOTII yIpaBIiHHS MapaMeTpaMu
MoOjIieJiell BUSIBJICHHS Ta 3MEHIICHHS KiTbKOCTI McuxoBi3yansHol HaaMipHocTi [19; 20]. Take ynpaBimiHHs
BpaxoBye Mepeiik (hakTopiB, 10 OCHOBHHUX 3 SKHUX 3apaxOBaHO: HasBHICTh OOMEKEHb Ha Yac OIpalfOBaHHS
Ta PIBeHb LIJTICHOCTI; piBeHb iH(HOPMATUBHOCTI AUISHOK BIZACOAAHMX. Y 3arajlbHOMY BHUIIAJIKy TEXHOJIOTIT
VIIPaBIiHHS CTBOPIOIOTH 13 BUKOPHUCTAHHSIM METOJIB IHTEIEKTYANBHOTO aHaji3y Ta MOJENEH IITYYHOrO
inTenekty [21; 22].

MeToan HBOro Kiacy HOCHiKeHO B poborax [23; 24]. IlorpibHO 3a3HAYMTH, IO 3arajlbHAM
KPUTHUYHUM (PaKTOPOM TaKUX METOJIB € IMiJIBUIICHHS PiBHS BTpaT iH(OpMaIIii, AKIO0 HEOOXITHO JOCATTH
MPAKTHUYHOTO PIBHSA CTHCHEHHS JJIS 1HQOPMATHBHUX IISHOK BiJlcoJaHUX. ICHYye Mexa piBHS CTHCHEHHS,
micnsl SKOi O3HaueHa 3alieKHICTh Halyjae BHIVIAAY MOKa3HHKIB. Lle 3yMOBIEHO 3aHAATO KPUTHYHHM
YCYHEHHSIM KiIBKOCTI IICMXOBI3yaJbHOI HAJTUIIIKOBOCTI.

3MEHIIUTH BIUIMB TaKOTO KPUTUYHOTO (pakTopa Ha €(PEeKTHBHICTH METOJIB CTUCHEHHS MOXKIIHBO,
PO3BHBAIOYM METOJU JPYroro Kiacy, A0 SKOTO HaleKaTh CTPYKTYpHO-TIO3UIIHHWI abo CTaTUCTHYHO-
HO3UIIIHHUNA METOM YCYHEHHS KiJIbKOCTI HaamipHocTi [25; 26]. Ha BimMmiHy Big METO/IB MEpIIOTo Kiiacy,
HE BPaxOBaHO MOJIENIb HABYAHHS IIOJI0 BCTAHOBJICHHS NICHXOBI3yaJIbHUX BIACTUBOCTEH BileoqaHUX. 3Bij-
CH METOJU JIPYTOro KIIACy € BarOMHM JIOTIOBHEHHSIM IOJI0 TEXHOJIOTiH mepuioro kinacy. Tomy 3amporio-
HOBAHO PO3TJISHYTH HANPSMHU ITOAAJBIIOTO PO3BUTKY METOJIIB CTHCHEHHS Ha OCHOBI 3MEHIICHHS CTPYK-
TYPHO-TIO3ULIHHOI HAZAMiPHOCTI.

3BificH aKTyaIbHUM € HAYKO60-NPUKIAOHE 3A60AHHA, IO CTOCYETHCS MOAATBIIOTO PO3BUTKY TEXH-
OJIOTi/ CTHCHEHHS Ha OCHOBI CTPYKTYPHO-TIO3UIIIHHOTO CTUCHEHHSL.
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OpHUM 13 OCHOBHHX MNPEICTaBHUKIB METOIIB CTPYKTYpPHO-TIO3UIIMHOTO KOAYBAaHHS € TEXHOJOTil
HO3HUIIIHHOTO KOMyBaHHs MiHIHBOtO Baroto (HPIT-komyBanms) [27; 28]. Taki MeTo1u HaIal0Th MOYKIIUBICTD
aanTyBaHHs [0 3MICTY AUISHOK BiI€OIaHUX 3a CTPYKTYPHO-MO3UIIHHUMHE XapakTepuctiukamu [29; 30], a
TaKOXX ypaxyBaHHS TEXHIK HENPSMOIO YCYHEHHS KUIBKOCTI ICHXOBi3yanbHOi HaamipHocTi. [lms HPII-
KOJYyBaHHS NPUHMAIOTh, I0: 1HAEKCALlis €IEMEHTIB y MO3ULIMHOMY YUCIIi BiTOYBA€THCS B HAIIPSIMKY 371iBa

Hanpaso, A, ={a, (e &g Ay J-}; CTapIIMMH €JIEMEHTAMHU IO3MLIAHOrO YKucia € eJIEMEHTH 3 Haii-

MEHIIUMHU 1HAEKCAMHU, HATOMICTh MOJOILI €JIEMEHTU MAIOTh HAWOLIBIII 3HAUEHHS 1HIEKCIB.

VY 1upoMy BHUIMAJKy HE3aJEC)KHO BiJl HANPSAMY KOJYBaHHS iICHY€E 3aJIe)KHICTh Baru CTapliuX €JIEMEHTIB
HPIT-uncna BiJ OCHOB €IEMEHTIB Ha MOJIOIIMX MO3HIIAX. Lle 3yMOBiIIOE 301NbIICHAS Baru €J1eMeHTIB i
yac KoayBaHHS. KpuTuuHuii piBeHb NPOSBISTHMETHCA y pa3i HEAAEKBATHOIO BHOOpPY HANpSMKY KOAY-
BaHHs 3TiHO 3 OCOOMHMBOCTAMH CTPYKTYPYBaHHs IUISHOK BiCONAHMX 3a iHTEpBalIoM (Jiama3zoHoM)
po3Maxy AONMyCTHMMHUX 3HaueHb. Hacmigkom € 30inbiieHHs OiToBoro o0’emy Ha konose 3HadeHHst HPII-
yrcna. OTxe, MOXHA 3pOOMTH BHCHOBOK, 10 edexTuBHicTs HPII-KomyBaHHs 3anexarume Bif HampsMmy
iHIeKcallii 3HaYeHb eJIEeMEHTIB y po0ounx diamazoHax (ekcukorpadis). CboromHi BHKOPHCTOBYETHCS O-
HOHAIpaBJIeHa CTPATeTisl BU3HAUCHHS JeKCUKOrpadiyHux npasuil. ToMy 3aponoHOBaHO PO3POOHUTH ajam-
TUBHIIIKI BapiaHT, OCHOBaHMHK Ha cTpaterii 3acrocyBanns ansi HPII-kogyBaHHS JBOHAmpaBiIeHOI JIEKCHU-
Korpadii.

OTxe, MeTa AOCHIIKEHb CTATTi CTOCY€ETHCSI CTBOPEHHSI METOy JBOHAIPABIICHOI JIEeKCUKOrpadii amst
HEPiBHOBAYXHOTO MMO3ULIHHOTO KOyBaHHS.

3. Po3po0JieHHsI 1BOHANIPABJIEHO] J1eKcuKorpadii 1/1s1 HepiBHOBAroBoOro NO3MLiHHOro0 KOIyBaHHS

Hns momudikanii nmpaBuna jgekcukorpadii B cucteMax HEpiBHOBA)KHOTO MO3UIIHHOTO KOJTyBaHHSI
NPONOHYEMO BPaxOBYBaTH Ha KOXKHOMY KpOLI HasiBHI BiZJOMOCTI LIOJO OCOOJIMBOCTEH 3MiCTy BiAeo-
IiIstHOK. TakuMu BiTOMOCTSMH € Bimoma iH(oOpMaIlis O[O0 BiAXWICHb 3HAYEHb IS IOTNEPEIHBO
00poOJIeHNX EJNEeMEHTIB BiJHOCHO BIAMOBITHMX OCHOB. Y TakoMy pa3i 3a0e3ledyeTbcsi BpaxyBaHHS
JIOKaJbHO-AITHKOBUX CTPYKTYPHO-TIO3HLIIHHUX 0cOOMUBOCTEH. J|0 HUX HaeKaTb.

— y pas3i KomyBaHHs BiJCOAUISHOK, IO MICTITh 00JacTi ABOX Ta OiNblIe CTPYKTYPHO-3MiCTOBHHUX
THIIIB;

— BIJICOAUISHKH B CIIEKTPAIBHOMY IPOCTOPi, SKi MICTATH TMOCIHIJOBHOCTI 3MiHHOI YacTOTH, IIIO
NPU3BOJUTH A0 YTBOPEHHs HEPIBHOMIPHHUX 3HAa4€Hb IHTEpBaly po3Maxy poOOUMX Jiamna3oHiB.

JIns BU3HAYEHHS CTYIEHs MOTOYHOTO BIAXMIIEHHS MK 3HaYEHHAMH OCHOBU (J, ; Ta BiANOBIIHOIO
CJIEMEHTA &, ; ; 3alPOIIOHOBAHO OLIHIOBATH IX PI3HMULIO HA MOIIEPEIHEOMY (t -1) -my xpoui peBepcHOro

KOJyBaHHs. BifmosiiHe BupintyBaibHe mpaBuiio PI omucyeThest BUPasoM:

1
Priacy; > 2. @)

IIpoanani3zyBaBmu 1eil Bupa3, MOKHA 3pOOMTH BHCHOBOK IIIOJI0 HASBHOCTI JIBOX HACHiAKiB. BoHuM
CTOCYIOTBCSI TOTO, LIO:
— IS TepIIOTo — JOCATAETHLCS YMOBA.!

81y > 2100
-1 o It

— Ui APYTOTro — 3a0€3Meuy€eThCsl HEPIBHICTH!

1
a't-l,j £ Exgt-l'
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62 B. Bapannix

Omke, MaEMO XapaKTepHy TEHJCHLO: 3HAYCHHS T -r0 e/eMEeHTy &, ; HaOIMKATHMEThCS /10 HYJ1bO-

Boro piBHi. B mpoMy pa3i mim Yac KOXyBaHHS 3alpOIIOHOBAHO IHJICKCYBAaHHS 3HAYCHb EJIIEMEHTIB
HEPIBHOBaYKHOT'O TIO3UIIIIHOTO YKCIIA 3IHCHIOBATH 3a MPSIMOIO JICKCUKOTpadi€ero.

3BiJICH 3arajioM 3alporOHOBAaHO OPTaHI30BYBATH JBOBEKTOPHY JIEKCHKOTrpadiro 3a HampsMoM 3a-
JISKHO BiJ aHai3y BIAXWJICHHS 3HAYCHb C€JIEMCHTA Ta BIAIMOBIAHOI OCHOBH, IO 3IIHCHIOBATUMETHCS Ha
nornepeanpoMy Kpoti pesepcHoro HPII-komyBanus. Tozai OynyTh 3a0e3neuyBaTHCh YMOBH JJIsl HAIAIITY-
BaHHS BEKTOpa Jekcukorpadii, To0To HampsiMy crpaterii injekcyBanHs enementiB HPII-uucna B ¢yHk-
I[IOHAJILHOMY JIiala3oHi 0 JIOKAJIbHO-IUISIHKOBUX CTPYKTYPHO-TIO3ULIHHUX OCOOJMBOCTEH BiIIMOBIIHUX
CYKYIHOCTE# faHuX (MacuBiB JaHUX).

Hapmani 6yzemo BpaxoByBaTH, 110 MOPSAAOK CTAPLUIMHCTBA BU3HAYAETHCS 32 PEBEPCHUM PO3IMOIITIOM
BaroBUX KOoe(]ili€HTIB y HApsiMi MOJIOAIINX eJdeMeHTiB. CTapiii eleMEeHTH MO3ULIHHOTO YHCIa MAaTUMYTh
MEHIIY Bary, Hi>k MOJIOALII €JIeMEHTH, TOOTO:

Wt'j EW, axkmot < X.

X, j!

CyTh IBOHAIPABIICHOI 1HICKCAIll 3HaYeHb ejeMeHTiB [T y BiAMOBIAHOMY AMHAMIYHOMY Jiana3oHi
BifoOpakeHo Ha puc. 1.

0 gl'-.j -1
— =4 . f————®
! " _ 2 i ?
i H{EN'ITJ _ar] gl’]' = | i
e, a al-_j,':'gr__j =g A

a:_] = (g r__j(l_ (Sign(l_Sign(ar—l__j - gr—l__j 2}}}} -
P i i—m iR
_ [:_1:351311{1 sign{acq j - Zr-1, Dar._j)

Puc. 1. Cxema dsonanpasnenoi inoexcayii snauens enemenmis I14 y pobouomy dianazori

3anpononoeano 3acTocoBYBaTH JiBa HANPSMH 1HICKCAIll 3HaYeHb eneMeHTiB [14, a came: neprumii —
BIJTHOCHO HYJBOBOTO PiBHSI; JPYTHil — CTOCOBHO MaKCHUMAaJbHOTO piBHA. BuOip HampsMmKy iHmekcarii B
KOXKHOMY OKPEMOMY BHIIAJIKY 3aJIC)KHTh BiJl CTYICHs OJM3bKOCTI 3HAYCHHSI €JICMEHTA JI0 BIATIOBITHOT MEXi

(abo minimanbHoi — “0”, a60 HailGinbmol — “ g, ;7). Jlns nepeBipky cTyneHs 61M3bKOCTI 3anpononosano

BUKOPHCTOBYBATH MOKa3HHUK, 110 3a/Ial0Th TAKOI HEPIBHICTIO BiIHOCHO IOINEPEIHHOIO €IEMEHTA!
8 £ Qe /2.

Tomi, SKIIO at_lvjﬁgt_l'j/Z, TO a@j:am., Ta HaBIAK{, KOJIU at_lyj>gt_lyj/2, TO

af; =al;=0,; -2,

I[J'IH y3araJbHCHHS TaKUX 3aJICKHOCTEH RPONOHYEMO 3aCTOCOBYBATHU Takui BHUPaA3:

a@j _ (gt‘j(]_— (sign(i- sign(at_l'j - Qs 12)))) - (_1)sign(l—sign(at-1,j - 9t-1,j/2))at‘j)
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VY 1poMy BHNAAKY, BPaXOBYIOUH, II10:

- (sign(-sign(a;,; - 9¢.1;/2)))) =
(~1) SonsOnaes = Ges12)

OTPUMAEMO TaKe CITiBBiTHOMICHHS

Toai mpaBUIIO 06OHANPaesieHoi 1eKcuKkozpagii B pesepcHoMy NOPSOKY PO3NOOLLY 6a208ux Koepi-
Yienmie 3a MOIOOUIUMY eeMenmamy 3aa€ThCs TAKMMU TPUHIIATIAMH:

1) crapuiMMH eJeMEHTaMHU B MO3MIIITHOMY YHCIi € MOJIOALI HOro eIeMeHTH. Y TakoMy pasi 1o
MOJIOJIIIHNM €JIEMEHT, TO OlJIbIIy Bary BiH MaTHUME;

2) HaiibimbIIy Bary MarTh Mool enemerty [14;

3) emementu ITY MOXYTh pO3MIIAAATHCE YV IBOX HANpsAMax iHmeKcarii ix podounx Jiama3oHiB.

VY 11bOMY BHUITaJIKy MPaBUIIO neKcnKorpaq)u OIHUCYETHCS TaK.

3 IBOX IMO3ULINHUX YHCEI A? Ta A,@ y JIBOBUMIpHOMY 0a3uci, sSIKi MalOTh BIAMOBIIHO CHCTEMHU

ocuoB G j Ta G, , crapmum (To6TO TaKKM, 10 Ma€ OLIbIIHIT iHACKC B JOMYCTUMIH MHOXKHHI) € T€ YUCIIO, Y

SIKOT'O €JIEMEHT 3 OLIBIIOK Baror Mac OLIbIIE 3HAYE€HHS BIJHOCHO BIAIOBIHOIO €JI€EMEHTA 3 TAKOK CaMOKO
Baroro igmoro IT4.
OTXe, 11 PEBEPCHOTO MOPAAKY PO3MOALTY BArOBUX KOSHIIIEHTIB Y HAPAMI MOJIOJIIIMX €JIEMEHTIB,

SKIIO JUIS eeMENTIB 3 inmexcamu | =t +1, M BUKOHYIOTHCS Taki PiBHIHHS:

a 1 enemenris afl . ta , HaBIIaKH, BUKOHYETHCSI HEPIBHICTD, a caMe:
. u

a‘@,j < a@u’

abo B 3arajibHOMY BHIAJIKy, BPaXOBYIOUH YMOBY IIEPEX0Jly MK HampsiMKaMu iHJeKcarii pobouux miamna-
30HIB OKpeMHux ejaeMeHTiB [TY:

8 < 8, axumot = 1;
(9 ; (L~ (Sign(L - sign(@,_y | = Gey; /2)))) = (D)™ =8aifD gy <

< (0, (@~ (SigN(L-SigN(8, 4y = Gpay 12)))) - (-1 e =9 gy Lo = 2,m,
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o)
TO iHAEKC E?t NO3HULIHHOTO YKcia Aﬁ@ B JIONYCTUMili MHOXXMHI JBOBUMIPHOTO MO3ULIHHOTO MpOCTOpY B

o]
pasi deonanpaenenoi nexcuxorpadii 6yse menumm, Hixk ingexc E§ uncna Af, To6ro:
E¢ < E¢

bo}
VY 11bOMy BHIIQJKy B JOMYCTUMIN MO3MIIHHIA MHOXHHI YHCIIO A@ Oyze cTaplIMM BiJIHOCHO YHCIIa

fo) fo) ol
Al, To6To A} mepenye nocninosrocti Af.

Tyt anst £ = 2,M BUKOPUCTAHO TaKi MO3HAYEHHS

af; = (0, (L- (sign(L-sign(a,_, ; - G,y ;/2)))) - (-1 "= GaifDg 1y

a, = (9, (1- (SigN(L- SigN(a, y, = Ggoyy /2)))) = (-1 e 0l gy

o]
Hampuxan, i3 JBOX TO3HIIMHUX  YHCEN A@Z{l; 3; aﬂ@ j :5; a@—l. j ey a@ j} Ta

bo)

At={1, 3;af, =13, a8, ;...;af,} y pesepcromy mopsaky posnoziny Barosux KoediiieHTis 3a
9

MOJIO/UIMME CIEMEHTAMH, Y Pa3i JBOHAmpaBIeHOi nekcukorpadii Menmmii inexc matnme uncio Af,

To6t0 af ;=5 < af, =13 ta E¢ < E§. [TorpiGHO BpaxoByBaTH, 110 B 3araibHOMY BHIAIKY PO3MOMLI

HanpsMiB Jiekcukorpadii Mix enemeHtamu okpemux [1U y JIBOBHMIpHOMY MYJBTiafHYHOMY IPOCTOPI

Moske OyTH HeBianosigaum. To6to enementn af ju afl, MOXyTb iHAEKCYBAaTUCS B pOOOUMX Jiana3oHax 3

Pi3HUM JIEKCUKOrpadiYHUM HAIIPSIMOM.
3 ypaxyBanHsM mnpaBwia (1) MOXHa CTBEp/DKYBAaTH, IO B 3arajlbHOMY BHIIAJKy BHKOHYETHCS

CHIBBIZAHOIICHHS MK IOTOYHHUM CJIEMEHTOM &, ; y CTaHIapTHOMY PeXHMMi HOro iHjekcauii B pobodomy

nianasoni Ta enementoM af ; B QIANTUBHOMY JBOHAIPABICHOMY PEXKHMMI iHICKCYBaHHS, a came:

a@j _ (gt‘j(l—(sign(l— sign(at_lyj - Qs /2)))) _ (_1)sign(l—sign(at-1,j ‘9t-1,j/2))atyj) £ a | (2)

3BificMk BHWIUIMBAE, 10 JJIsS JBOHAMpaBICHOI JeKCHKorpadii BIJHOCHO OJHOHAIPABICHOI

3a0e3neuyeThCs 3MEHILCHHS KOJIOBOTO 3HAYCHHS E?ﬁ HBII-uucna, To0ToO:
eq £E i

3 ypaxyBaHHSM IbOT'0 BiJIIOBIIHO JI0 BUpa3y:
3 .
DR(V)j = [a Iogzgi] - [Iongj] (6iT),
i=1

CTBOPIOIOTBCS YMOBH Uit 3MeHIIeHHs Kinbkocti DR(V) j 3aUIMIIKOBOI HAZAMIPHOCTI Ha PiBHI HOPMYBAHHSI

koxorpam y HPII-6a3uci.
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BucHoBxku

MoskHa 3pOOUTH TaKi BUCHOBKH:

1) cTBOpEHO ABOHAIMPABICHY JIEKCHKOTPa(ito Ha OCHOBI aIalTHBHOTO BUOOPY HAIPAMY iHmeKcarlii
3Ha4YeHb eJIEMEHTIB y pobodyomy mianazoni HPII-6a3ucy;

2) 3abe3meveHo:

—  ajjanTaIjii peBepCHOTO KOAYBAaHHS JIO JIOKATBHHUX CTPYKTYPHO-CTATUCTHYHHX 3aKOHOMipPHOCTEH
OTpanbOBYBaHUX MACHBIB 32 PaXxyHOK TPOTHO3Yy iX TPEHIy 3a aHaNi30M BIIXHJICHHS 3HAYCHb €JeMEH-
TaIIo/O BiAMOBIIHOT OCHOBH Ha MOTIEPETHHOMY KPOIIi MIPOIlecy KOAYBaHHS,

— 3MeHIIeHHs KomoBoro 3HaueHHS HPII-umcna Ta cTBOpeHHS YMOB il 3MEHIIEHHS KUIBKOCTI
3aJTUIIKOBOT KOJIOBOI HAIMIPHOCTI Ha PiBHI ()OPMYBaHHS KOOTPaMHU.

Haykosa HO6U3Ha

Brniepme crBopeHo mnpaBmiio Jekcukorpadii B HepiBHOBAroBili MO3HIIIHHIM CUCTEMI Ha OCHOBI ypa-
XYBaHHS JIOKQJIbHUX CTPYKTYPHO-TIO3UIIHUX 3aKOHOMIpHOCTEH. BiIMIHHOCTI mpaBmia MoJsraiTh y TO-
MYy, IO 3AIMCHIOETHCS aalTUBHUAN BUOIp HANpsAMy iHAEKcallil 3Ha4eHb eJIeMEHTIB y poOouoMy Aiara3oHi
HPII-6a3ucy. Lle nae 3mory 3HuM3MTH KOAoBe 3HaueHHss HPII-uncia Ta cTBOPUTH YMOBH IUTS 3MEHIIICHHS
KUTBKOCTI 3aJTUIIIKOBOT KOJIOBOT HaJIMIPHOCTI Ha piBHI (hOpMYyBaHHS KOJOTPaMHU.
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METHOD OF BI-DIRECTIONAL LEXICOGRAPHY
FOR NONEQUILIBRIUM POSITIONAL ENCODING
OF VIDEO SEGMENTS

Valeriy Barannik

Kharkiv National University of Radio Electronics, 14, Nauky Avenue, Kharkiv, 61166, Ukraine

The article demonstrates that when unmanned platforms are used to collect video information, a
disparity arises between the performance of wireless infocommunication systems and the intensity
level of the information streams that must be processed and transmitted. In general, to maintain the
required quality of video data under such a disparity, the following measures are necessary:
increasing the performance of infocommunication systems (ICS); improving the efficiency of
video data compression systems; and ensuring robustness against interference. Currently, a number
of video compression methods have been developed. Functionally, they can be divided into two
classes depending on the use of parameter control technologies within models that detect and
reduce psychovisual redundancy. It is argued that the critical limitation of the first class of me-
thods is the increase in information loss when practical compression levels must be achieved for
information-rich areas of video data. The impact of this limitation on compression efficiency can
be mitigated by developing methods from the second class. This class includes methods that
eliminate redundancy of a structural-positional or statistical-positional nature. One of the main
representatives of structural-positional encoding methods is the variable-weight positional enco-
ding technology, also known as Nonequilibrium Positional (NQP) encoding. These methods are
capable of adapting to the content of video segments based on their structural and positional
characteristics. In this case, regardless of the encoding direction, there exists a dependency bet-
ween the weight of higher-order NQP-number elements and the bases of lower-order elements.
This leads to an increase in the weight of elements during encoding. A critical threshold arises if
the encoding direction is chosen inappropriately, considering the structural characteristics of the
video segments within the range of permissible values. Therefore, it is proposed to develop a more
adaptive version based on a strategy of using bi-directional lexicography during NQP encoding.
The article outlines the main stages for creating such bi-directional lexicography based on adaptive
selection of the indexing direction of element values within the operational range of the NQP
basis.

Keywords: information and communication systems, unmanned platforms, video images, com-
pression, nonequilibrium encoding, positional basis.
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