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KonuenryajabHbli 0asuc 3¢ PeKTUBHOTO CHHTAKCHYECKOI0
NPEACTABJICHUSA CJOTOB P-KaJpoB B TIpajueHTHOM MPOCTPAHCTBE
JIOKAJIbHO-CTPYKTYPHBIX OTPAHUYCHUM

Ilposooumcs obocHosanue neobxooumocmu obecneuenuss 6€30NACHOCMU BUOCOUHPOPMAYUOHHBIX PeCcypCco8 6
cucmeme O0OBEKMUBHO2O KOHMPONSL U YAPAGIEHUs CMpAmesuyecku 3Hauumvimu obwvekmamu. Iloxasvieaemcs
B03MOJICHOCb NOGLICUMb OOCHYNHOCMb U YELOCHMHOCHb GUOCOUHPOpMayUY nymem IPHeKmueHo20 KOOUPOBaHUs
nociredosamenvHocmu  Kaopoe 01 eudeonomoka. OO6OCHOBbIBAEMCA — BAINCHOCHb — BONPOCA  OMHOCUMENLHO
UHMe2PUPOBAHUsT  NPOYecco8 IPOeKmusHo2o0 KoOupoganus 6 0asoevie cucmemvl 00pAbOOMKU OUHAMUYECKUX
BUOCOUHPOPMAYUOHHBIX NOMOKO8 OISl YMEHbULCHUsL UX OUMOBOU UHMEHCUBHOCIU. YKa3b16aemcsl, Wmo Oisk NOCMPOeHUs.
ahhekmusHo20 CUHMAKCUYECK020 NpedCmasieHuss mpebyemcs Ucnoib308ams nooxo0, KOMOpbsli 6asupyemcs Ha
VCMPAHEeHUU MeNCKAOpoBoll U30bIMOUYHOCMU ¢ yYyemom (opm npedcmagienus uHpopmayuu Ha 6HYMpUuKaopoBoM
ypogue. H3naeaiomcss OCHO8Hble MANbl NOCMPOCHUS KOHYENMYaabHo20 6a3uca 3P@hexmuenoco cunmakcuiecko2o
npedcmaegienus  ciomos P-xadpoe 6 2cpaduenmmom  npocmpancmee  IOKAIbHO-CHPYKMYPHbIX — 02PAHUYEHUIL,
VUUMBIBATIOWE20 GbIAGLEHUE CIPYKIMYPHO-IOKALbHBIX 3AKOHOMEPHOCEN NO pe3yibmamy anausa écex snemenmos /JOC;
O2pPaHUYEeHHble 3HAYEHUs OUHAMUYECKUX ouanasonos snemenmos [JOC 6 coomeemcmsuu ¢ 3aKOHOMEPHOCMAMU
O8YXKOMNOHEHMHO20 2PAOUEHMHO20 NPOCMPAHCMEA; HE0OX0OUMOCHb 80CCMAHOGNCHUS. UHPOPMAMUBHBIX INEMEHMOG
JIOC 6e3 nomepu yerocmuocmu.

Knrwuesvle cnoea. oOunamuueckutl UOeOUHDOPMAYUOHHBIIL pecype, dPexmusHoe KoOupogaHue SUOeONOmoKd,
VCMPAaHeHUue MeNCKAOposoll u3bblMOYHOCHU, TOKATbHO-CIMPYKMYPHbIE 3AKOHOMEPHOCMU, OUuppepeHyuanbHo-onucanHas
CNeKmpocpamma, 2padueHmHoe npoCmpaHcmeo.

Beenenue Anamms (YHKIIMOHUPOBAHUS CHCTEM
B TEKyIIHX YCIOBUAX >dppexTuBHOE BU/ICO00BEKTUBHOTO KOHTPOJIS W YHPABICHWUS BBISBUN

(YHKIMOHUPOBAHHE CTPATErMUECKH 3HAUMMBIX OTpacieii HAIMIHE YA3BHMOCTEH M Yrpo3y NOTEPH TAKMX KAaTeropHid
W KIIOUCBBIX OGBEKTOB MPOQMIBHBIX MHMHHMCTEpCTB Ha MHPOPMAIMOHHOMH Ge30macHOCTH, Kak JIOCTYNHOCTb M
Tepputopun  YKpauHbl BO MHOTOM  oOmpefensercs —UEJIOCTHOCTH [3]. D10 cTaHOBUTCSA OCOOEHHO KPUTHYHBIM B
pELIEHHEM BOMPOCOB, CBA3aHHBIX ¢ o0ecmeuenmem mx  CNY1ac HEOOXO0IMMOCTH _ peajusainu
6e30MacHOCTH.  YUHTHIBas COBPEMEHHbIE KpU3HCHble —BHACOMH(POPMAIHOHHOTO B3aMMOJCHCTBHA i
baKTop, HEMANOBAKHAS POJb B peammzauuu Takux OPTAHW3aLK cO0pa BUICOMH(OPMALMH C IMCTAHIUMOHHBIX
TpeGoBaHmii BO3NAraeTcs Ha OpraHWAIMIO cucteM ~ CCHCOPOB; ICHCTBHIA 3710YMBIUUICHHUKOB; aHTPONONCHHBIX
yrpaBieus u oGbekTuBHOro Komtpors [1; 2]. Kmiouepoir (PAKTOPOB. B 3HAUMTENBHON CTENeHM Takas CHTYyauns

COCTABJISIOIINX TaKuX cHcTeM apseTcs BPI3BaHa  (OPMHPOBAHMEM BBICOKMX WHTEHCHBHOCTEH
BHICOUH(OPMAIIMOHHOE B3anMoseiicTBre,  OMTOBBIX TIOTOKOB.
CoOTBETCTBEHHO BHJCOMH(OPMAUOHHBIN pecype Hcnonb30Banne TEXHOJIOTHH 00pabOTKH BHICOTIOTOKA

MOJIy4aeT CTAaTyc [OCYIapCTBEHHOro HH(pOpMauuoHHoro OOCCTIEUMBACT YMEHBIIECHHE €ro OHTOBOH MHTEHCHBHOCTH.
pecypca ¢  obecueuenneM  TpeGoBaHMii 10 ero 3ACCh HCTIOIB3YIOTCS TAKME TEXHOJOTHH, Kak MPEG ¢

6esomnacuoct [1; 3]. UHTErpanuen TEXHOJIOTUii 3¢ dexTUBHOrO
CHHTAKCHYECKOTO IIpeJICTaBICHN BUACONOTOKOB [4; 5]. B
TOKE BPEMs], /IS CYIIECTBYIOIIUX TEXHOJIOTHH 00paboTKH
XapakTepHbl HepocTaTku. CHIKEHME HHTEHCHBHOCTH
OUTOBOrO TOTOKA JIOCTUTAeTCsl IIEHOH  yBeNHMYEeHHs
3a/lep’KeK Ha BpeMsi 0OpabOTKM M MOTEPH ILINOCTHOCTH

UHpOpPMALIUH. 3HauuT, TEMAaTHKa HCCJIEIOBAaHUH,
O B.B. bapannuk, C.C. lllynasrun, H.A. KopoJaésa, 2016
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Kacaromascsl IOBBIIICHUS O0€30IaCHOCTH JIMHAMHYECKHX
BUICOMH(DOPMALIOHHBIX pecypcoB Ha OCHOBE
WCTIONB30BaHUS 3¢ dexTuBHOTO KOJUPOBaHUS
BUJICOIIOTOKA, AGIAETCA AKMYATbHOIL.

B pa6orax [6] mnpemmaraercs it 3PQPEKTHBHOIO
CHHTAKCHYECKOTO IPEACTABICHUS HCIIONb30BATh MOIXOM,
KOTOpBIN 0azupyercsi Ha YCTPaHEHHHM MEXKaJIpOBOH
n3opitounoctn.  Jnst  MPEGaexnonoruit  o6pabotka
NOTOKAa  KaApoB  IPOBOAMTCS IO  Tpymmam  C
UCIIOJIb30BaHHUEM ITpoliecca popmupoBanust P-kanpos, T.e.
obpazoBanus ciiotoB P-kanpos. [[ns moctpoeHust cucrem
3G PEeKTUBHOTO KOJUPOBaHMS Tpedyercss CPOpPMHUpPOBATH
COOTBETCTBYIOIIYI0 0a30ByI0 KoHIenuuio. B pamxax

A

HAMpaBJCHUM, W3JI0XKEHHBIX B cratke [6], Tpebyercs
co37aTh  KOHIIENTYaJIbHBIH 6azuc 3P HeKTUBHOTO
CHHTaKCHYIECKOTO TIPEJCTABJICHUS CIOTOB P-kampoB B
TPaANEHTHOM  IPOCTPAHCTBE  JIOKATBHO-CTPYKTYPHBIX
OrpaHMYCHMUM, YTO M COCTAaBISET IENib HCCIeIOBaHUMN
CTaThH.

Buneonorok

Onenka 0a3oBoii KOHIEeNMINH ceJIeKTHBHOM
opranu3anum crpykrypsl M PEG-noToka
MHoroypoBHeBas nepapxudeckas CTPYKTypa

6azosoro MPEGmoToka npencrasiieHa Ha puc. 1.

A

['pynnosoii xkaap

A 4

N
>

= 2 -

Kanp (1.B wm P)

Cexkmust

Puc. 1. MHoroypoBHeBasi nepapxuieckas cTpykrypa noroka MPEG

Kaxmas GOP o0s3arenpHO HaunmHaeTcs ¢ Kampa |-
THIIA W C OMpPEACIICHHON MePHOTMIHOCTBIO COMEPKUT P-
Kaapel. [IpuHATO 0003HAYATH CTPYKTYpY (HOMEHKIATYpPY)
IPYIIIBI KaIpoB IpH oMoty asyx rnapamerpos M u N.

IMapametrp N o6o3Havaer ofIiee YHCIO KAAPOB B
rpynmne. ot mepsoro kaapa (o6eraHO - Kagpa tama |) mo
nocieadero kazgpa (tuna P unu B), npenumecrsyromero
HAa4albHOMY Kanpy cieayromeil rpynmsl. ITapamerp M
0003HaYaET MAKCMMaJbHOE KOJIMYECTBO KaiapoB Tuna B,
PACIIOJIOKEHHBIX MEXKIY HPEACKA3aHHBIMY Kaapamu Tura P.

PasmMep W CTpyKTypa TpYIOIbl HE OMPEAEISIOTCS
cTaHgaproM. B Toxke Bpems, Ha TpPaKTHKE, MHOTHE
MPUIIOKEHHSL OCHOBaHBI HCKITFOYUTEIBHO Ha
¢uxcupoBannoctn crpykrypel  GOP. [lonsitHO, 4TO
UHTEPIOJIALMS JaKe B CIyd4ae CpPaBHUTEIBHO HH3KOM
OIIMOKH TIPEACKA3aHusl sl KAJPOB, JAJIEKO OTCTOSIINX BO
BPEMEHH, HE TPHUBEACT K HEOOXOAUMOMY CHIDKCHHIO
JMHAMUYCCKAX THANa30HOB, BBIIBICHHIO JHHAMHYICCKHUX
00bexToB. IloaTOMYy pa3pabOTUMKH CHCTEM CTPEMSTCS

bnok
Makpo6ok 4
8
/" TOYEK
= v
8 Touek
OTPaHWYUTh MAaKCHUMAJbHOE pPACCTOSIHHE BpPEMEHHOM

HHTEPIOJSIIUA ¢ TeM, YTOOBI OHO HE MpeBbImano 3-4
KaJpoBbIX MHTepBasoB. OOBIYHO TpyMIa KaJpoB COCTOUT
n3 8 wnu 12 kagpoB pa3HOro THIA.

Oro  obecrieunBaer  3ddekTuBHyr0o  00pabOTKy
omrbOK, BOSHUKAIOIIUX TIPH MEPeaade MakeToB Mo CETH, U
OpPraHM30BBIBAET JIOCTYN K HEOOXOMUMBIM KajJpaM Ha
MIPOU3BOJBHOM TO3ULMH B MOTOKe. Kaxnplii ypoBeHb
HMMEET CBOW YHHKAIbHBINA 3aroJIOBOK JUIMHOW B 32 OuTa.
Ilepewiii ypoBeHb — 3T0 cOOCTBEHHO 1OTOK Bujeo (Video
sequence layerBmopoii yposenb — rpymmosoi kaap (I'K,
Group of Pictures — GOPXocTosiuii U3 HECKOJIBKHX
KaJIpOB pa3HOro THNA, a MMEHHO BKIKYaercs | kaup
(Intra), mpenckaswiBaembie P xanper (Predicted),B xampst
JByHamnpaeJeHHOro npeackasanus (Bidirectional).

Jns TB Bemanuss dame BCEro MPUMEHSAETCS
CTPYKTYpa BHICOIIOTOKA C MmapaMerpamMu obpabdotku M=3
N=12. Torma npuHHUMaeTcs clenyroliee obo3nadenue: (3;

12).
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IIpu nepemaye TpymIbl BUACOKAAPOB TMOPSIOK KX
CIEIOBaHUsA HE 00s3aTeNpbHO [OOKEH COBHagaTbh C
ucxogHelM. HampoTtus, g ycnemHOW BpeMEHHOM
WHTEPHOJSIIMA ~ HEOOXOAWMO, YTOOBI K  MOMEHTY
BBIYHCIICHHUSI TEKymIero kaapa (tuma B mmu P) Bce kampsr,
BHOCSIIIME B HEr0 CBOH BKJIAN, [HOJDKHBI YK€
MPUCYTCTBOBATH B MAMSATH Aekoaepa (puc. 2).

D10 00YCIOBJIEHO T€M, YTO BHYTPU TPYIIIBI KaJpoB,
cocrosmieit 06puHo U3 8 wim 12 kanpos, kaxaslii B kanp
BOCCTAaHABJIMBAETCA MO OKpykarommMm ero P kampam (B
Havane ¥ KoHue rpymmsl — o | u P). B cBoro ouepenp
KaKpli Kaap tuna P -no npeasiaymemy P (i 1) xanpy.
Kanpsl tuna | MoryTt GbITh BOCCTAHOBJIEHBI HE3ABMCHMO OT
JPYTHUX, OHH SABJIAIOTCS ONOPHBEIMU 11 Beex P u B kagpos
TPYIIIBL.

Puc. 2.TIpuMep CTPYKTYpbI IPYIIIIbI KaJAPOB

3amada Komepa — IIOAaBaTh WHGPOPMAIMIO TAKUM
00pa3oM, dYTOOBI 3TO YCJIOBHE BCErAa BBIIOIHSIOCH.
[MosTOMy TOKa3aHHAs Ha PHC. 2 MOCIEIOBATEIBHOCTh W3
BOCBMH KaJ[pOB

I11; B2; B3; P4; B5; B6; B7; P8

JIOJDKHA MOCTYIHTh Ha BXOJ JIEKOAEpa B CIEAYIOIEM
MOPSIIIKE:

I11; P4; B2; B3; P8; B5; B6; BY.

J1J1st BOCCTAHOBIICHUSI HCXOIHOTO TIOPSIKA CIIETOBAHUS
BUJICOKAIPOB JEKOJEp MOIKEH MEeperpymnimupoBaTh UX B
mpefenax — TPYINbl,  WCIONb3Yysl  COOTBETCTBYIOIIUE
JIOTIOJTHUTENbHBIE CUTHAJIBI - BPEMEHHBIC METKH.

Ha puc. 3 nmokazaHa nepeuHeKcaus Uil TPYIIbl 13
12 xanpos.

1 BB PB BP B BP B B

a) 1
0) 1

2 3
4 2

4 5
3.7

67 8 9 10 11 12 13
56 10 8 9 1311 12

Puc. 3.Tlopsaok 00paboOTKH KaApOB B rPyIie KaapoB.:
a — OPSANOK Nepesayn U IEMOHCTPAINH KaIpOB,
0 — IIOPSIOK IeKOAUPOBAHUS KaJIpOB

Crangapr MPEG pomyckaeT mNpakTHYECKH JHOObIe
TPYIITUPOBKH BHACOKAAPOB. B wacTHOCTH, Homyckaercs

rpynmna u3 ofHoro kaapa - tuna l. XoTs cxkarue JaHHBIX
Opd  3TOM  HE3HAYMTEJIBHO, OJHAKO Takoil  MOTOK
BUIICONAHHBIX JIETKO MOHTHUPOBaTh. Tpelyercst Takke
3aMeTHTh, YTO B Tpenenax kaapos tuna P u B otnensusie
MAaKkpoOJIOKH MOT'YT HMETh JIPYyTroil TUII, B YACTHOCTH - THII
I. Pasmep rpynmsl MOXET MeHAThCS "Ha xoay". B
YAaCTHOCTH, TOJIC3HO HAYHWHATH HOBYIO TPYIIY B MOMEHT
CMEHBI CIOKETa U B JAPYrHX CIydasx, r¢ KOMICHCALUs
JIBWOKCHUS ~ OKaspIBaeTcs  HEd(D(HEKTUBHOM. 3nech
JNCUCTBYIOT CIIOXKHBIC oOrpaHuueHusi. Hanpumep, eciu
nepBbpIM unet nonykaap B wmu P, To u cnenyromwmii 3a
HHUM BTOPOW MOJyKajp NOJKEH OBITh TOTO ke THia. Eciu
)K€ MEPBBI MOJyKaap OTHOCHUTCS K Tumy |, To BTOpOM
nonykaap Moxer 6bith THna | win B, no ne P.

Tpemuii ypoBeHb MOTOKA BHICOJAHHBIX — 3TO CJIOH
otnensHbIX Kaapos (Picture layer)roro wim uwHoro THIIA.
Yemeepmuiti ypoBeHb — ceknnoHubIH (Slice layer) Cexmust
(0OBIYHO ee MMpWHA paBHA IMHPHHE Kajpa) COCTOWT W3
OTIPEIeTICHHOT0 KOJIMYeCTBa MakpoOIOKoB pazmepoM 16 x
16 nukceneii. [Tamulii ypoBeHb MOTOKA AaHHBIX — YPOBEHb
Makpo06okoB. B kaape tuna | MakpoOJIOKH TOJKHBI OBITH
3aKOJMPOBAaHbl KaK BHYTPCHHHE, T.e. 0€3 CCHUIOK Ha
OpenpiAyline Wik nocieayroume. MakpoOaoku B Kaape
tuna P moryr Gbith kak BHyTpennumu | Grnokamu, Tak u
UCIIONB30BATh JAHHBIC NIPEIBITYIIHX KaIpOB.

Ha YpOBHE (hopmMupoBaHHS MaKpOOJIOKOB
YUUTBIBACTCSA paclpelelieHNe IBETOBBIX COCTABJIAIOLINX
Cb u Cr. Cranmaprom MPEG npenycmotpeHo Tpu
0a30BBIX popmama yeemHocmu, a IMEHHO:

46

IKC3T, 2016Ne4




IHOPOPMAILIMHO-KEPYIOUI CUCTEMMU HA 3AJIIBHUYHOMY TPAHCIIOPTI

1) popmar 4:4:4 -marpuusl Cb, Cru Y oaunaxossl
MO0 BEPTHKAIA H TIO0 TOPH3OHTANIH. OTOT (opmar
IPAKTUIECKH TI0YTH HUKOTIA HE IPAMEHSAETCS;

2) opmar 4:2:2 -ropu30HTAIbHBIE PAa3MEPHI MATPHIL
Cb u Cr Bagpoe Mmenbme pasmepa maTpumsl Y, a

BepTUKAIbHBIC  pa3Mepbl  OAMHAKOBBL. ~ OJTO  TakK
Ha3bIBaE€MBIi "npodeccronanbHbIR" ¢dopmar,
NPUMEHSEMBIH IIPU IPOU3BOICTBE IPOTPAMM,;

3) popmar 4:2:0 - Kak TrOpPH3OHTAIbHBIE, TaK H

BepTuKansHble pasmepsl Matpun Cb u Cr Basoe mensme
pasmepa Martpuusl Y. DT1oT (opmar HauboJee YacTo
npumensiercs st Betanust TB nmporpamm. B cpaBHeHuu ¢
dbopmaTom  4:2:2 obecrieyuBacTCS  JTOMOJHUTEIBHOE
CHIKCHHUE obbema nepeaBaeMbIX JTAHHBIX
npubnm3uTensHo Ha 25 %.0aHako, mpuMeHeHne Gpopmara
4:2:0 HEe TOJBKO CHIKACT BEPTHKAIBHYIO IIBETOBYIO
YETKOCTh, HO  TaKXkKe  MPaKTHYECKH  HCKIII0YaeT
MOCIIEAYIONIYIO CTyIUHHYI0 00paboTKy JAeKOTUPOBAHHOTO
M300paKEHHs C TOBTOPHBIM CIKATUEM.

Heobxomumo orMmeTuTh, 4To 00O03HayeHue "4:2:0"
NPUMEHUTENBHO K JaHHOMY KOHTEKCTY YKa3bIBA€T TAKKE
Ha B3auMHoe pacnosioxenne orcuetos Y u Cb, Cr.B
JaHHOM CIlydae OTCYEThl LBETHOCTH HE  TOJBKO
NPOPEKEHbI 110 BEPTHUKAIM, HO U CMENICHbl BHHU3 Ha
MOJIOBHHY IIara OTCYETOB SPKOCTH. JTa Mepa Npu3BaHa
00JIErYuTh BEPTHKAIBbHYIO MOCTQHUIBTPALMIO B JIEKOJEPE
MPU BOCCTAHOBJICHUH TOJHON BEPTUKAJIBLHONH YaCTOTHI
orcueToB IBeTHOCTH. OJHAKO J[JOCTHraercsi 3TO LEHOM
CYIIECTBEHHOT0 YCIIOXHEHHs MpeaduibTpa U Kojepa B
LEJIOM.

Beibop ¢Qopmara BETHOCTH BIHUSIET HA CTPYKTYPY
MmakpoOiioka. Uerblpe Oiioka SIPKOCTH OOBEAMHSIOTCS C

(hUKCUPOBAHHBIM KOJIMYECTBOM MIPOCTPAHCTBEHHO
COOTBETCTBYIOIIUX OJI0OKOB LIBETHOCTH, o0pazys
Maxpobnok. 3HAYUT, 0OImee KOJIMIECTBO OJIOKOB B

MakpoOJIOKe 3aBUCUT OT BEIOpAHHOTO popMaTa IBETHOCTH.
ITopsimok  06paboTkM W mepenadyd OJIOKOB  BHYTPH
MakpoOJIOKa TakKe 3aBHCHT OT (hopmara IBETHOCTH, T.C..
-4:2:0 - MakpoOJOK COCTOMT H3 IIECTH OJIOKOB.
ConepxuT deThipe OJI0Ka SIPKOCTH U JiBa 0JIOKA IIBETHOCTH

(Cb u Cr) B cnenyromem mopsaxe: Y1, Y2, Y3, Y4,

Cb1, Cr1;

-4:2:2 - MakpoOJIOK COCTOMT M3 BOCBMH OJIOKOB.
ConepxuT dYeThlpe OJOKa SPKOCTH € YeThIpe OJoKa
usetHoctd (nmo asa Onoka Cb u Cr) B cienyromem
nopsazake: Y1, Y2, Y3, Y4, Cbl, Crl, Cb2, Cr2

- 4:4:4 -MakpoOJIOK COCTOUT M3 JIBEHAALATH OJIOKOB.
ConepuT dveThipe OJ0Ka SPKOCTH M BOCEMb OJIOKOB
usetHoctu (o uersipe 6moka Cb u Cr) B cnemyromem

mopazke: Y1, Y2, Y3, Y4, Cbl, Crl, Cb2, Cr2, Cb3

Cr3, Cb4, Cr4.

®opmar 6utoBoro noroka MPEG+paiina cocrout u3
OJIHOM HJIM HECKOJIBKHX BHIEOIIOCIEI0BAaTEILHOCTENH. B
3ar0JIOBKE BUJICOIIOCIIEA0BATEIBHOCTH OCHOBHBIMH
napaMeTpaMyd  ABISIIOTCSA  CIEAYIOIIME.  CTapT-KOJ,

0003HAYaIOIMI  HAa4yajJo  BHIEOIOCIEIOBATEILHOCTH;
Bujieonapamerpsl (IMPHUHA, BBICOTA, CKOPOCTH KaJIpOB);
napaMeTpsl motoka (OUTOBass CKOPOCTh, pasmep Oydepa,
¢dnar  craHOAPTH3MPOBAHHBIX  MAapPaMETPOB,  HaJIH4YHE
KOTOPOr'0 O3HAYaeT, YTO MPHU KOJUPOBAHHH MPUMEHSIIUCH
CTaH/JapTHBIE MapaMeTpbl U BUIEO MOXHO JCKOJUPOBATH
Ha OOJBIIMHCTBE [CKOACPOB); JBa THUMAa TabuuI
KBaHTOBaHUS  JUISI  KaJApOB C  BHYTPHUKAJIPOBBIM
konuposanueM (I kaaper) u Ui KaapoB ¢ MEKKaIPOBLIM
konuposanueMm (P u B kanpor).

3aroJioBOK IpYIIIOBOrO Kajpa COACPIKHUT CIEAYIOIUe
noJisi. BpeMeHHO! Koa — 3T0 OUTOBOE TMOJIe C BPEeMEHHBIM
KOOM (4achl, MEHYTBI, CEKYH/IbI, HOMEpP Kazpa).

3aroioBoK MakpoOIoKa BKJIIOYAET MOJIs, COJCpIKallue
HHKPEMEHT (KOJMYECTBO MPOIYCKAEMBIX MAaKpOOIOKOB),
THUI, TIOKa3bIBAIONIUM, MCHOJNB3YIOTCS JIM  BEKTOPBI
JIBWOKCHUS Y KAKOro THIIA, Maciutad KBAaHTOBaHWS,
3aJIal0IIMH MaTpPHIly KBaHTOBAaHUS B JAHHOM MakpoOJoKe,
u MaccuB KoaupoBaHHbIX 0s0koB (MKB), sBnstouuiics

OWTOBOM  KapTO#, TMOKa3pIBaroOmied, Kakoil  OJIOK
3aKOJMPOBAH, a KAKOH MPOITYIIEH.
Ha ocHOBe W3JIOXKEHHOTO MaTepuajga MOXKHO

3aKJIFOYUTH CleyIoNIee:
1) 6uroBas crpykrypa MPEG nortoka dopmupyercs
HA IIECTH YPOBHSX, HAYMHAS C YPOBHS OTJCIBHBIX OJIOKOB

W 3aKaH4YMBas YPOBHEM  BHJCOMOCIIEJOBATEIHLHOCTH.
Kaxnplii  ypoBeHb CTPYKTYPHO BKIIIO4aeT B  cels
CITy>KeOHBII 3ar0JIOBOK M UH()OPMAITUOHHYIO YaCTh;

2) comepxkannie  MPEG  motoka  omnpenensiercs
CIIEAYIONIMMH MApaMETPaAMH:

- KOJIMYECTBO KaApoB B rpymie (8 wiu 12);

- MAKCUMAJIbHOE ~ KOJIMYECTBO KajapoB Tuna B,

paCHOHO)KeHHBIX MC)K,I[y HpCHCKaSaHHBIMI/I KaZ[paMI/I THIIA
P;

- (bOpMaT HOBCTHOCTH, OHpGZ[eJB{}OHII/Iﬁ KOJIMYECTBO

LIBETOBBIX COCTaBJIAIOIINX B MaKpoOIIOKe U
COOTBETCTBCHHO KOJIMYECTBO COJACPXKAIIUXCSI B HEM
OJIOKOB;

- TapaMeTphl BEKTOPa IBHKEHHUS;

- IIar KBAaHTOBaHWs OOIIMH M INard KBAaHTOBAHMS IJIA
Ka)KI0TO MakpoOJIOKa,

- THI CKaHUPOBAHUS TPAHC(HOPMAHTH;

- THIT 00pabOTKN MakpoOJIoKa,;

3) st wHTerpalMi  OGHAAMYECKOTO MPEICTABICHUS
MEXKa/IPOBBIX anepryp HEOOX0AMMO OLICHHUTH
CTPYKTYpPHbIE M3MEHEHHs B C)KaTOM BHJCOIOTOKE Ha
HIDKEM YPOBHE €ro (hOpMHPOBaHUSI.

®opmupoBanne KOHIIENTYaIbHOI0 0a3uca
3(ppeKTUBHOIO0  CHMHTAKCHYECKOr0  MpeAcCTABJIEHHS
cioToB P-kapoB B TIpagWeHTHOM MPOCTPAHCTBE

JIOKAJIbHO-CTPYKTYPHBIX OrpaHHYeHHI

OCHOBHO#1 CTPYKTYpHOH eAMHHUIEH (CTPYKTYPHBIM
6asucom) st pa3pabOTaHHOrO MOAX0Ha O0OpabOTKH
MOCTICIOBATENEHOCTH  KagpOB B  IOTOKE  SIBISETCSA
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(10C)
£k
. B ciiygae mpuBsizku JJOC k cnoty popmupyercs

E(x; p)* (k; A) -

mudhepeHIMaTbLHO-OTUCaHHasE  CIIEKTporpamMma

muddepeHunanbHO-ONMCaHHasl  CIIEKTporpaMma

ciaeayrouas 3aIllucCh
JIISL

(X;y) -ro cnora nocnenosatempnoctn JOT  Kajapos.

Hockomeky — cnor  E(T —1)/(\,2)}, TPaKTyeTcsl  Kak
JAByMEpHBIH  makeT  auQQepeHInaTbHO-ONUCAHHBIX

)(k,?\)

crektporpamm E ( XV, , TO €r0 MOXHO IIPEICTAaBUTh

CJEYIONIEeH 3anKChio;

ET-99P, = {£06 ™ ) i

A=Lw
WK
@ -\ (k)
E(T_l)/\/,y = YYE(X,V) T 1)
k=1A=1

C Japyroil CTOpOHBI, MO ONPENCICHUIO  CIOT
E(T —1)/(\,2,)}, npejcTaBuseT  coboil  CKBO3HYIO
KBaJIPATHYIO TpyOy, BBIPE3aHHYIO BIIOJIb
nocinenosarensroctn JIOT xanpos va nosumau (X; ) . B
CBSI3H c qeM HOCJIEI0BATEIBHOCTD Erg
IuddepeHInatbHO-IIPEACTABIEHHBIX
TpanchopmupoBanubx  Kaapos  E(7), T = 2
00pa3yeTcst COBOKYIHOCTBIO CIIOTOB, @ KIMEHHO

- @)
Era ={E(MT-Dy)},- “Lw,,
y= _l’WcmG
WK
C’”P Weme (2)
Ern =Y Y ET-2@,.
Xx=1 y=1
Torna c y4eToM COOTHOUICHHS (1)

MOCJIeJOBATEILHOCTD ET—l MOXHO BbIpaszuts uepes 10C,
YTO 33JIa€TCs CIEAYIOMUM 00pa3oM:

Era = HEQG N Y ectud yeitw,,
LW =T,

cm6

njim

cmp W W W

Y Y YYExn®.

Xx=1 y=1 k=1\=1

ET—l

CootBeTcTBeHHO Ipynma Yz TPaHC(OPMHUPOBAHHBIX

KaJpoB Y(T) ) YT = {Y( Z')} , T = l_T ¢dopmupyercs

Kak

Yr - {YQD; Era}={YD):{

{EQ: ) M) k:ﬂv} X=LW,,, }
A=Lw y:lTchG

nin

WL”’P Wemg W W

Y, =YD Y Ery =YO Y Y Y YYExH®Y.
x=1 y=1 k=1=1

3necs Y (1) - GasoBsiit TpaHCdOpPMUPOBAHHEIH Kap.

OTKyga IOCIEOBATEILHOCTE MCXOAHBIX KalpoB B
rpynne X7 B CTPYKTYPHOM OIMCaHHH BBIPAXKAaeTCs 4epes
JOC Ha 0cHOBE TaKOrO BBIPAXKEHUSI!

Xp={Yr; Z7}={YQ®; Erq; Z7 } =

=00 LEWN " Yy, ¢ 27
LW yelw,,

rae ZT - MMOCJCAOBATCIIbHOCTh KaJIpOB-3HAKOB, HCCYIINUX

nHGOPMAIIHIO o KOMITOHEHT
TpaHCHOPMHUPOBAHHBIX Ka[POB.
[MosyueHHOE BBIPAKEHHE MOXHO TAKXKE MPEICTABUTH

CIIEAYIOIIeH 3aIUChIO:

3HaAKax

X =YD Y Zy YE;y =

Wcmp emé W W

=YQ) YZrYY Y YYEx ™.

x=1 y=1k=D=1

. KA
B ceoio ouepems xaxmas JOC E(Y; y)( )
IIPE/ICTABISETC B BHAE COBOKYIHOCTH MH(pOPMATHBHON

E(x; y)|(rl1(f)\) n  mrepnomposannoiit  E(X; Y/ )i(fi‘(t’)\)
JacTew, T.e.

EQn®Y =EQn &N Y E(r; kN,

|nf int
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IIpu 9TOM 6azucom JUTSE 3¢ dhexTuBHOTO
CHHTaKCHUYeCcKoro omucaHusi uHpopmartuBHot JJOC
SIBJISIETCS IBYXKOMIIOHEHTHOE TPaJIMEHTHOE OrpaHUuCHHE,

— (k)
aumenno { de ' ; g(max)(k')‘) }.
3neck ans uHdopMatmBHEIX diementos €(T) i(r|1(f’)\)
JOC B rpagueHTHOM  IPOCTPAaHCTBE  JIOKAJbHO-
CTPYKTYPHBIX 3aKOHOMEPHOCTel OyIyT BBIIOJNHATHCA
OrpaHUYEHUs,  3aJaHHble  CIEAYIOIleH  CHCTeMOH
COOTHOILIEHHH:
kN _ KA (kM) .
e(n)jni” —g(max) < e(r +1)iY
kA K,A kA .
e(r)e” +g(max)? > e+ ;
T=1Njng

Bennanaa 0600IIEHHOTO TPaJUeHTHOTO OTpaHUYSHUS

g(m ax)(k N
g hepeHIanTbLHO-OTUCAaHHO I
dhopmyie

BBIYMCIIACTCS ISl KaKA0H MH(POPMATHBHOMN
CIEKTPOTPaMMBI IO

gmaxfV = max {| e+ - eI}

(KA

&N — de , - r=1,
Ie(T)mf | - (k )\)
2 g(max)™™ +1, - 2 ST < Ny
(3)
ITostomy IS MTOBBIIICHUS 0€301I1aCHOCTH
muHamudeckux  BHP  HeoOXomumMo — CHHTE3MpOBATh

¢yuxnuonan F (E(k’)\) ) apr+ 33Ol > pexTHBHOE

CHUHTaKcHYecKoe mpezctaBieHue wuHpopmarusHoi JOC
EQG Y

Vint
C0TOB P-Ka/ipoB B TpaluCHTHOM MPOCTPAHCTBE JIOKABHO-
CTPYKTYPHBIX 3akOHOMepHocTeil. [Ipu 3ToM HeoOxoauMo
YUYUTHIBATH CJICIYIOIIUEC OCOOCHHOCTH:

1) BoIsIBIICHUE CTPYKTYPHO-TIOKaJIbHBIX
3aKOHOMEPHOCTEH MPOBOJUTCS IO PE3YNIbTaTy aHalu3a
Bcex aiemenTtoB JJOC, 4to 3agaHo BeIpakeHUeM (2);

2) orpaHUYCHHBIC 3HAYCHHSA TMHAMAYECKUX
nuama3zoHoB  sjaeMeHToB  JIOC B COOTBETCTBHH €
3aKOHOMEPHOCTSIMH, ONHCAaHHBIMH CHCTEMON HEPaBEHCTB
)

3) mmua Njps uHGOpMaTHBHOH IuddepeHImanpHO-

Kak 0a30BOM CTPYKTYPHOW €IMHMIIBI

ONMCAHHOM CIEKTPOrpaMMbl YCTaHABIMBAETCS 3apaHee 10
Havaja mpoiecca 00paboTKHy;

Is7<1ne 4) HeoOX0IMMOCTh BOccTaHOBIIeHHsT 3neMeHToB JJOC
(2) B ycinoBusx — obecriedeHuss — TpeOyeMOro  ypoBHS
uenoctHoctd  auHamuueckux BUP. 3pmecs  TpeOyercs
eu%K” dT+DWA) . (k,\)
rae inf ¢ inf MH(MOPMATHBHBIC  yyyTHIBATH TO, YTO HH(OPMATHBHBIC JIEMEHTHI e(r)inf
k. )\ ¥y o
3JIEMEHTBI ( ; ) i unrtepnonupoBanno  JOC, JIOC HecyT unopvaimmo o6 siemerTax e(r) I(rI]<t)\) ce
COOTBETCTBEHHO pACMOJIO)KEHHbIE B HeW Ha [ - H
(7 +1) -it mozuumsx. MHTEproupoBanHoii cocrapimomeit  E(X; y)i(rl]‘t’)‘) , a
C ydgeTtoM dero misi NEepBOro WHGOPMATHBHOTO BEJIMYMHA OHIMOKM 3aBUCUT OT 3HAUYEHUs 0O00OLIEHHOM
kA
snementa JJOC nuHAMMYECKHil IHAMa3oH d(l)lr(lf ) XapaKTePUCTHKM g(max)(k')‘) IPaJHeHTHOTO
(k A\)  HPOCTPaHCTBA. CrnenoBateibHO, UH(POPMATUBHBIC
OyzeT paBeH 00IIEMy IMHAMUYECKOMY JHAMA30HY 9JIEeMEHTHl  JIOJDKHBI ~ oOpabaTeiBaThcst 0e3  moTepu
MOCJIEI0BATEIbHOCTH E(k )\). Benmunna d(T) (k N nenocrrocTi;
inf inf . (k,\)
JMHAMUYECKOTO  JMANA30HA  OCTAJIBHBIX  DJIEMEHTOB 5) komauecTBO Q(Nint ; g(max) )e
MHPOPMATUBHOM un(b(bepeHuHaHLHo—ormcaHHoﬁ koMOuHarmid gt uHGopMaTuBHOM JIOC B yClOBHSX,
KOrga €€ DJJEMEHThl  YJOBJIECTBOPSIOT  CHUCTEME
CIIEKTPOrPaMMBI, r = 2 Nins - Oyner paBHa o
n 3aKOHOMEpPHOCTEN (3), B JIBYXKOMIIOHCHTHOM
PN — &N kN ok — (kN
d(l)mf =de - |em|n €max |+1 rpaiIuEHTHOM basuce { de g(max)(k'” }
Otkyna Ha MaKCHMajbHble aOCONIIOTHBIE 3HAYEHHMA ompenenseTcs mo Gopmyne
(cnennduxkarmm) DJIEMEHTOB e(7) i(r|1(f’)\) (k »
Q(ninr ; g(maxftV), = de ™ d2g(maxf +1)™ .
(kN inf » e
nocnenopatensuoct  E(X; y)inf' B TPAJMCHTHOM (4)
Gk
MIPOCTPAHCTBE HAJIO)KEHBI ~ OTPaHUYCHUS,
. . . OTO TO3BOJIIET paccMaTpuUBaTh HWHPOPMATHBHYIO
3aMMCHIBaEMBIE CIICAYIOMIEH CHCTEMOIl HEpaBEHCTR! k)
Jjoc E(x; y)inf' KaK [TO3UIHOHHOE YHUCJIO C BECOBBIMHU
49 IKC3T, 2016Ne4
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ko3 dunueHTamy,
cootHorenus (4);

BBIYUCIIACMBIMU C HCIIOJIb30BaHHUCM

N

6) 3HAUEHMs DJIEMEHTOB e(r)mf nH(OPMATUBHOM
JAOC npuHMMalOT Kak  [OJIOKUTENbHbIE, TakK U
OTPHIIATEIILHBIC 3HAYCHUS, T.C.

(k.A) kA S
o) (N = &(T)inf - &(T)jnf~ 2

inf (k) kN o

~&(D)ini "+~ &T)inf

Hcxons u3 gero mist hopmupoBanus 3PGHEKTHUBHOTO
CHHTAKCHUYECKOTO TIPEACTaBIeHUs 0e3 (HopMHUpOBAHHS
JOIOJIHUTENLHON (M30BITOYHOM) CITy)KeOHON HH(OpMaLUK
o 3Hakax anemeHToB JIOC mnpednazaemcsa TpoOBECTH HX
HOPMHPOBKY B 00J1aCTh TIOJIOXKUTEIBHBIX 3HaUeHMA. Takoi
npolecc B JabHEHIIeM OyAeM Ha3blBaTh TIPaHMCHTHON
HOpMaJu3anuei.

[To n3M0KEHHOMY MaTepHaIly MOKHO 3aKJIKOUYUTh, YTO
chopMynHpOBaHBl TpPEOOBaHMS, KOTOPhIE HEOOXOIMMO
3aJI0KUTh B mpomecc  cuHTe3a  3((HEKTUBHOTO
CHHTaKcuieckoro omnwmcanus wHpopmatuBHOW JIOC Kak
0a30BOi CTPYKTYpHOH EIUHHIIBI CIIOTOB P-Kaapos, st
moBbIIIeHUs 6e3omacHocTu JIBUP.

BrIBOABI

1. PazpaboTaH KOHIENTyaIbHBIN 0a3uc 3G(HEKTHBHOTO
CHHTaKCHYECKOI0 MPEJICTABICHUS CJOTOB p-KaapoB B

TPAaJMEHTHOM  TIPOCTPAHCTBE  JIOKATBHO-CTPYKTYPHBIX
OTpaHUYEHUH, YUUTHIBAIOIIHIA:
- BBISIBIICHUE CTPYKTYPHO-JIOKaJIbHBIX

3aKOHOMEPHOCTEH 10 pe3yabTaTy aHAJIN3a BCEX DIIEMEHTOB
JOC,;

- OTpaHUYCHHBIC 3HAYCHUS IMHAMHYECKUX
nrana3oHoB  3neMeHToB JIOC B COOTBETICTBHH C
3aKOHOMEPHOCTSMH JIByXKOMIIOHCHTHOTO TPaIHEeHTHOTO
MPOCTPAHCTBA,;

- TO, 4TO AJMHA MH(POPMATHBHOW aAnddepeHnnaIbHO-
OTIMCAaHHOH CTIEKTPOTpaMMbl YCTAHABIIMBAETCS 3apaHee JI0
Havaja mporecca 00paboTKH;

- HEOOXOJMMOCTh BOCCTAaHOBJICHUS WH(POPMATHBHBIX
anementoB JIOC 6e3 moTepu 1eN0CTHOCTH,

- paccMoOTpeHHe MH(POPMATUBHOMN J10C KaK
MO3UITMOHHOTO YHCIa C BECOBBIMH Kod(h(dHUIIEHTaMHU,
BBIYUCIIICMBIMH ~ C  HCIOJIE30BAaHHEM  OTPaHUYCHUMN
TPaJMEHTHOTO MPOCTPAHCTBA;

- ICKJIIOYCHUE  JIOTIOJTHUTEIILHOU (136b6ITOUYHOI)

ciyxkeOHOit wmHpopmaumu o 3Hakax oasemeHtoB JIOC
IyTEeM Ipoliecca rpaIMeHTHO HOpMaIn3alyy.

2. JIaHHBI TOOXOZ CO3MAa€T BO3MOXKHOCTH ISt
YCTpaHEHUS TAaKUX BHIOB N30BITOYHOCTH.

1) cokpamiende  Koau4yecTBa  M3OBITOYHOCTH — Oe3
MOTEPH IETOCTHOCTH WH(pOPMAIIMK Ha OCHOBE BEBISBICHUS
JIOKaJIbHO-CTPYKTYPHBIX MEXTPaHC(HOPMAHTHBIX
3aKOHOMEPHOCTEH " HCKJTIOUCHHE KOJIMIeCTBa

N30BITOYHBIX  CIY)XEOHBIX  JaHHBIX B IIpolecce
s extuBHOTO KOommpoBanus JIOC wu  dopmupoBaHus
KOZOTPaMM JBOWYHOTO OTMCAHHS WX KOJOBBIX 3HAYCHH,

2) cHIWKEHHWEe  3aBHCHUMOCTH  TIOBBIIICHHS  YPOBHSI
noctynHoctu  JBHUP ot komuuectBa  ycTpaHsieMoi
MEXTPaHC(HOPMAHTHOW TMCHXOBH3YalbHOW H30BITOYHOCTH
B nporecce uarepnoauposanus JOC;

3) KoMIeHCalsl YPOBHS KOPPEKLMH B IPOLECCE
PEKOHCTPYKIIMM HMHTEPIIOJIUPYEMBIX DJIEMEHTOB 3a CYET
BBISBJICHUSI  JIOKaJbHO-CTPYKTYPHBIX ~ OTPAaHMYEHUH H
JEKOMpoBaHust MHpOpMaTHBHBIX 3neMeHToB JJOC 06e3
MIOTEPH LEJIOCTHOCTH.
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B.B. Bapannik, C.C. Illyuasrin, H.A. Kopoabsosa.
Konnenryanbnnii 6a3uc eeKTHBHOr0 CHHTAKCHYHOIO
NpeAcTaBJeHHsA ca0TiB P-xagpiB y rpagienTHomy

npocropi JIOKAJbHO-CTPYKTYPHUX 00MeKeHb.
[IpoBoguTHCST OOTPYHTYBaHHS HEOOXiTHOCTI 3a0e3MeUCHHS
Oe3nekn  BificoiHQOPMAIIMHUX pecypciB y CHCTeMI
00'€KTHBHOTO KOHTPOJIIO 1 YIPaBIiHHSI CTPATETidHO
3HauymuMu ~ 00'ektamu.  [loka3yeThCsl  MOMKIIMBICTH

MIIBUIIUTH JOCTYMHICTh 1 IUIICHICTH BinmeoiHdopmarii
IUIAXOM e(EKTUBHOTO KOAYBAHHs IOCIIJOBHOCTI KaJpiB
JUIS BiieonoToKy. OOIpyHTOBY€ETHCS BaXKIMBICTh MUTAHHS
00 IHTErpyBaHHs MPOLECIB e()EKTUBHOTO KOIAYBAaHHS B
6a30Bi CUCTEMH 00poOKu JUHAMIYHHX
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BiJIcOIH(OPMALIHHUX MMOTOKIB JJIsi 3MEHIICHHSI X OiTOBOT
IHTEHCUBHOCTi.  Bka3zyeTbcs, 10 ansd  MOOyIOBH
e(heKTHUBHOTO CHHTAKCHYHOTO TIPEICTABICHHS TOTPiOHO
BUKOPHCTOBYBATH IiIXiJM, KUK 0a3yeTbcs Ha yCYHEHHI
MDKKagpoBOI  HaaMIpHOCTI 3 ypaxyBaHHSIM  (opm
nmpencTaBieHHs iHQOpMaIli Ha BHYTPINIHbOKAIPOBOMY
piBHi. BukinagaioThcs  OCHOBHI  eTamu  1OOYIOBH
KOHIICNITYabHOTr0 0a3ucy e(eKTHBHOrO CHHTAKCHYHOTO
NPE/ICTaBIICHHS CIOTIB P-KaipiB y rpasieHTHOMY pocTopi
JIOKAJbHO-CTPYKTYPHUX OOMEXKEHb, IO BPaXOBYE Take:
BUSIBJICHHSL CTPYKTYPHO-JIOKAJIbHUX 3aKOHOMIPHOCTEH 3a
pe3ynpTaToM aHamizy Bcix enementiB JIOC; oOmexeHi
3HAUYCHHSA JUHAMIYHMX Jiama3oHiB  enementis  JJOC
BIJIMOBIAHO 10 3aKOHOMIPHOCTEH JIBOKOMIIOHCHTHOTO
TPali€EHTHOTO MPOCTOPY; HEOOXITHICTh  BiTHOBICHHS
iHpopmatuBHuX eneMeHTiB JJIOC 6e3 BTpaTH MiJIiCHOCTI.
KurouoBi cjgoBa: auHaMiuHUR  BimeoiHpopMariiiHuit
pecypc, epeKTHBHE KOMYBaHHS BiJEONOTOKY, YCYHEHHS
MDKKaJpOBOi HaJMIpHOCTI, JIOKJILHO-CTPYKTYpHI
3aKOHOMIPHOCTI, IU(EepeHLiIHO-0M1CcaHa CIIEKTpOrpama,
rpajiieHTHUN IPOCTIp.

V. V. Barannik, S. S. Shulgin, N. A. Koroleva.

Conceptual basis of effective syntactic representation of

P-frame dlots in gradient space of local and structural

restrictions. The purpose of research is creation
conceptual basis of effective syntactic representator

the P-frames slots by local and structural resomst
gradient space. Justification of need of safetyvioieo
information resources for system of objective coinénd
management of strategically significant objectsasried
out. An opportunity to increase availability andeigrity of
a video information by effective coding of sequerafe
shots for a video stream is shown. Importanceqiestion
concerning integration of processes of effectivdirng in

basic systems of processing of dynamic video in&irom
streams for reduction of their bit intensity is yed. It is
specified that for creation of
representation it is required to use approach wisidfased

Penienzent n-p TexH. Hayk, unpod. B.M. bespyk,
XapbKOBCKHI HallMOHAJBHBIN YHUBEPCHUTET
Paaro3IEKTPOHUKH.
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effective  syntactic

on elimination of intra frame redundancy takingoint

account data representation forms at the intradréael.
The result of creation of conceptual basis of tfiecéve
syntactic representation of slots of P-frames lalland
structural restrictions gradient space considesirgstated:
detection of structural and local regularities bgult of the
analysis of all DDS elements; limited values of ayic
ranges of the DDS elements according to regularitie
two-component gradient space; need of restoratfotie
DDS informative elements without integrity loss.
Keywords. a dynamic video information

resource,

effective coding of a video stream, elimination of

interframe redundancy, local and structural regtiggy, the
differential described spectrogram, gradient space.

51

IKC3T, 2016N4




