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[image: image3.jpg]Mpo6nemu incpopmMaTusalii . cboma MixHapogHa HayKOBO-TEXHIYHA KOHepeHLUis

AHAJIT3 METO/IIB KOAYBAHHA ITPH OBPOBIII BITEO30BPAXKEHDb ‘.
HA KIHIIEBHUX BY3JIAX TEJIEKOMYHIKAINIMHOI CUCTEMM

Xapuenko H.A., llleByenko B.A.
XapKiBChKMHA HALlIOHAIBHKN YHIBEPCHTET Pa/lioeNeKTPOHIKH, XapkiB, YkpaiHa

Jlist opranizanii B4aCHOI JOCTaBKM MOTOKY BiJIEOJJAHUX 11O TEJIEKOMyHiKalliit- |
HMM KaHajlaM BUKOPHCTOBYEThCS 1BA OCHOBHHX METOJM: KepyBaHHs TpadikoM Ha
PiBHI MepeXXeBUX BY3JIiB Ta 3MEHIIEHHs 06°€MiB JaHUX, IO MOCTYNIAIOTh Y MEPEXY ]
Ha PiBHI KiHIeBHX By3uiB. Ilepuumii nigxin He Moxe y 1ocTaTHi# Mipi 3a6e3neunTy
PAI[OHANIBHOTO BHKOPMCTaHHA MEPEXi, OCKIJIBKHM CIPUS€ JIMLIE [EpPepo3NOIiLy
3arajlbHOTO HaBAHT@XEHHSA. TOMY JOCHIKEHHS allrOPHTMIB CTHCHEHHS BifIEOIO-
TOKY /U1 3MEHIIEHHS! HABAHTAXKEHHS Y TEMEKOMYHIKAIIHHUX KaHATAX € BAXUIHBOIO
HayKOBOIO 1pobnemoro [1]. Tak sik KOKEH aJTOpUTM CTHCHEHHS MA€ 3aJJ0BOJIbHATH
[ILTy HU3KY NIEBHUX YMOB, IO MOXKYTh OYTH HPOTHIEKHHMM IO 3MiCTYy, HEOOXiHO
NPOBOJMTH PETENbHUM aHAM3 KOXXKHOTO eramy CTHCHEHHS Ta HOro BIUIMBY Ha
SIKICTB 306paxeHHs [2]. 1

Meroro nonoBiai € aHaJti3 METO/IB KOMYBAHHS KaJIpiB TEXHONOTI# CTHCHEHHS |
BiZleonanux, a came, cimeiictBo JPEG, npexacraBnese texnonorismm JPEG i '-
JPEG2000, Ta ppakTajbHi METOIH.

B nonoBial HaBOAATHCS pe3yabTaTH JOCIIDKEHD 3 TO3UIIiH MOXIMBOCTEH 3a- 1
Oe3reyeHHs BUCOKMX KOEQII[i€HTiB CTHCHEHHS MPH BHECEHHi MOMIPHUX BEIHYHH
BHMKPHBJICHHS Ka/IpiB, T8 MOXUIABOCTI 3a0€311€4eHHS Bi3yaJbHO HPUIHATHOI AKOCTI
KOJI0BaHOTO 300paxkeHHs. Ha ocHOBI BUSIBIEHHX 3aKOHOMipHOCTe# Gyno BU3Haue-
HO HaWOLIBIN NpPIOPUTETHI cepu 3acTocyBaHHA KOXHOI 3 TexHonorii. Ha 6a3i |
nocnimkeras anroputMmy JPEG Ta #oro oco6auMBocTei, 3anponoHOBaHO nmbepen-
IHHMH migxig 7o o6pobku kaapis [3], sxuii nepe,u6aqae pO3rIaa Kaapy y BUIJISAL
CYKYIHOCTI OKpeMux 06510kiB. O6pobka KaJpy 3riHO 3ampOrNOHOBAHOTO MifAXOAY
IPOBOIUTLCS 3 PI3HUMH T1aPaMETPAMH CTHCHEHHS, y 3aJI€KHOCT] BiJl CTYNEHIO iH-
(popmatrBHOCTI 6;10Ky. TakuM 4MHOM, BUKOHYETHCH PalliOHATBHUN NEPEepOo3noIi
IHTEHCHBHOCTI IOMIXK OJIOKaMHU ycepeinHi Kapis.

Cnucok JgiTeparypu

1. bapannuk B.B. Meton xoHTposs GHTOBOH CKOPOCTH NPH KOMNPECCHH Mpencka-
3aHHBIX KaJpoB B BHJeonocnenoBatensHocTH / B.B. Bapannuk, [1.3. Jisyxriasos, H.A.
Xapuenko // Cucremel obpabortkn undopmaruu. — Xapekos, 2014 - Ne9 (125). — C. 115-
119.

2. T'oucanec P. Ludpopas o6paborka uzoGpaxenuii / P. Toncanec, P. Byac. — M. :
Texnocdepa, 2005. — 1073 c.

3. bapannux B.B. MeTozonorudeckas 6a3a nocTpOeHHs anrOpUTMOB KOHTpOIS G-
TOBOH CKOPOCTH BH/IEOTOTOKA C obecneyeHneM TpeGyeMbIX XapakTepUCTUK KagecTsa / B.B.
bapanuuk, B.B. Teepnoxne6, A.B. XaxaHosa, H.A. Xapuenko // HaykoeMKue TEXHOIOTHH
B HH(POKOMMYHHKaIMAX: 06paboTka HHbOpMaLuy, kubep6e30NacHOCTh, HHPOPMALHOHHAS
bopsba: Monorpadus / non obweit penakuueii B.M. Bespyka, B.B. Bapannuxa. — XapbKOB:
Hznarenscreo «JIupep», 2017. — C 9-19.
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ДОДАТОК Б

СЛАЙДИ ПРЕЗЕНТАЦІЇ
[image: image4.jpg]MIHICTepCTBO OCBITH 1 HayKH YKpaiHn
KapkiBchKuil HAIIOHANBHIN YHIBEPCUTET PafioeIeKTPOHIKI

Kadenpa irdopmartiiHo-Mepe:KHO] iHKeHepil
ATECTALIMHA POBOTA MATICTPA

Ha Temy. «Po3pobka MeToRy KoMIIpecii BiIeo300pasKeHH UL T IBAIIeHHT
SKICHUX XapaKTePUCTHK BiIEOTIOTOKY»

CryneHrt: Kepisrux:
rpyrm IM3m-18-1 ot xacdenpu IMI
IMepuenxo B.A. Xapuenko H.A.

Kapxkis 2019 p.




[image: image5.jpg]AKTyaJIbHICTh p060Tn 3rigHo ,Z[OCJ'IiI[)KeHL Cisco VNI
Forecast na 2021 pik MyIbTHMeAiHHI Jani 3aiMyTh 82%
Bifl 3arajibHOrO 00'eMy Tpadiky B TEIEKOMYHIKAIIMHUX
mepexax. [IpoGnemMuuMm 0COOMMBOCTSIMU HAJIAHHS
BifteoindopMaliiHUX MOCYT €: BUCOKA IHTEHCUBHICTD
BiJIEONOTOKY; HEPIBHOMIPHICTD BiJICOIIOTOKY 38 YacoM;
UYTIUBICTD JIO 33TPHMOK 1AKETiB 1P repesiadi B
TeJleKoMyHiKaliiHux mepexkax (TKM); uyrmusicts 110
BTparT NakeTiB npu nepefaul B TKM. Oske miapumenHs
SIKOCTI Blz{ede)opMauu/IHl CepRICY 3 BUKOPUCTAHHAM
TENCKOMYHIKAIIMHUX CHCTEM € aKTYAJILHOK 33/1aUeto.

Merta po6oru. JlociKeHHs TeXHOJIOTiH CTHCHEHHS
Biz1e0300paskeHb Ta PO3POOKA METONY KOMIIPECiT /ISt
nepe6aueHUX KapiB.




[image: image6.jpg]OcHOBHI NPUYUHHU CTHCHEHHSI
BigeoxaHux

- He cTucHyTi gaHi MmaloTb AyXe BENUKi
06 emun

- KaHanu nepegadi Ta MOXNUBOCTI
36epiraHHa oBmexeHi

Mpuknag: Ans sigeo 720x576 nikcenis 25 kappis B cekyHLy B
cucTemi RGB i nporpecuBHiin po3ropTui HeobxigHWi
noTik aaHux npubnuaHo B 240 M6iT/c (TobT0 1.8 6 B

XBUNMHY). Ha DVD-ROM pauck poamipom 4.7 6 MoxHa 3anucatu
BCLOro 2.5 XBUIMUHK HEe CTUCHYTOrO BiAEO.




[image: image7.jpg]Buau HaamipHocTeii npu po6oTi 3
BiieoJaHUMH

¢ [Mpocmopoea — 3akOHOMIPHOCTI AN O4HOBUMIpHUX abo
ABOBMIPHUX NOCMIAOBHOCTEN eNeMeHTIB O4HOro kagpy
(Mana nokarnbHa 3MiHa Konbopy)

¢ [lcuxoeizyanbHa — 0cOBNNBOCTI 30pPOBOro CNPUNAHATTA
TIOAWHW (AN CNPUAHATTA BaXKNMBILLA ACKPaBICTb HixX
Konip)

¢ Yacoea — HasABHICTIO 32aKOHOMIPHOCTI 3MiH OKpeMmX
hparmeHTiB CLIEH KaApiB BigeonoToky (Ha WweuakocTi 25
KaapiB B CEKyHAY CYCigHI kagpw, K NpaBuIio, MaoTb
He3HauHi 3MiHN)




[image: image8.jpg]IIpuknaa npocTopoBoOi Ta 4YacoBOI
HaaAMIPHOCTI

¢

MixkKampoBa PI3HAILL




[image: image9.jpg]3arajbHUIl aIrOPUTM CTHCHEHHSI
BiZeornoc/1i10BHOCTI

Bxinuxa Y r
Bijconocsizon-
Hicth

Po36uTs Ha MakpoGoKi nxn

L

Kownercauisi pyxy MakpoGiokis Ta hopmyBaritis
BeKTOpiB pyXy

L] 3C L

T-kanpu P-kapi B-kapn

L L JC
{/ T{mucrbnmmum Grokin i3

HCSUIEHKHIX MAKPOBIIOKIB
ao i3 pisiiui sancanix

Tpancopma
wis Onokis

<L <

Kearrmisauis,
itcapH3aLs MATDHITL, KOTYBaNTIs OBKHH Cepili Ta
CIATHCTUHE CTHCHEHHs Oe3 BTpaT

<7z

Buxiauuii sizeonorik

JIJIs aNrOPHTMIB CTHCHCHHS
BiJIcO XapaKTepHa GlIbIICTh
THX K€ BHMOT, SIKi

[P IBIBIIOTHCS 1O AJITOPUTMIB
CTHCHCHHS rpadik, aje € i
BiMIHHOCTI:

- JOBiIbHHH JOCTYI Ta
MIBUAKHI MOIIYK [0 Kaapy;

- ayAHOBi3ya/bHA
CHHXPOHI3aIis;

- CTIHKICTD 0 MOMMJIIOK,

- 4ac KOAYBaHHS/ ICKO{YBaHHS;
- MacIITaGyeMicTh.




[image: image10.jpg]Tunu kaapiB Ta IX NOCTITOBHICTD Y
Bigeomoroi

N D BDallf B Y
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I-kadpu — He3anexHo CTUCHYTI, onopHi (I-Intrapictures),

P-kadpu — CTUCHYTI 3 BUKOPUCTAHHAM MOCUMAHHS Ha

oAHe 306paxeHHs, nepeabaveHi (P-Predicted),

B-Kkadpb! — CTUCHYTI 3 BUKOPUCTAHHSAM MOCUINaHHA Ha
ABa 300paxkeHHsA, noABiiHe nepegbaveHHs (B-Bidirection)




[image: image11.jpg]CuiBBigHomeHHs oocsiris I-, P-, B-
kaapis y rpyni kaapy (GOP)

O6csr, KOIT

350

300
250
200
150
100
50
0 - - .
Fxanp P-ganp B-xanp





[image: image12.jpg]Anropurm koayBaHHs P-kanpy

I-6m0K
Migroroska | »| Tlepexiny > Crucuenns no
MaKpoGoKin npoctip YChCr P-Grok IPEG/

TepenGaucimn  |-»| POpMYsaiis |yl JPEG2000
S—— e, e 4 e —
Doy HomepenmLony Guok TpancGopwysan
ikeesin I- aGo P-xaapy s

DTy o Keantysanin

10 astariii T
vexi AD Jursar-
cranyBaiis
L cranysann |
Thynose
Koaysani
(RLE)
T
Cramcrimine
crucHeni Ge3
wrpar





[image: image13.jpg]Henoniku cyyacHUX MeTOAIB
CTATHCTUYHOI0 KOJTyBAHHS

- ITidsurennn cxnadnocmi mporpaMHOi Ta TEXHIUHOI peamizamii B
3B'I3KY 3 HEOOXIJHICTIO CHHXPOHI3aLil i MapKyBaHHS HEPIBHOMIPHHX
KOJOBHX KOMOIHAIIH;

- Huszexa cmijikicme X KOJIiB TOBKHH CEpilf TAK 1 CTATHCTHYHHX
KOZIB 00 ROMUIOK B KaHAJIAX 3B'I3KY;

- Heobxionicmo 30epizanna Kodo6ux mabauys 1 PO3AUBTHOUHX
MapKepiB, IO 3HIKYIOTH CTYIIIHb CTHCHEHHS Ut KoAiB XaddmaHna;

- Hemoocnugicms eusnauumu cmynine cmucnenun i GiToBY
MIBHAKICTD [0 MOYATKY KOJYBAHHS;

- ITidsuwenna wacy 06pobru, 0cOGIHBO JUIL CEpemHBO- 1
CHJIBHOHACHYCHHX 300PayKCHb;

- Benuxi sampumxu npu noGynosi gepeBa abo TaGnuui KomiB Juist
JIOBIOi BiJICOIIOCITJOBHOCTI.
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[image: image14.jpg]O6podka P-kaapis, po36uTTs Ha
0/10kH Ta nepegdavYeHHsI

Tlonepeniii (t-1) kaap ToTounuii t kaap

\%—/ Ul i J

| M i Y
n ! I‘I
- [-1). . - IONEPE/IHE 3HAYCHHS . . - HOTOYHE 3HAYCHHS
B x(t: D;; P -t x(0);;
cermenty d cerMenty

n,

3\
—— N ~
mg mg

JUna KOZyBaHHS TIOAeTHCS PI3HIIEBe SHAUEHH MUK IIOTOUHIM t Ta MolepeHiM (t-1)
KazipaMu (TlepenGaueHHs BIIepeN):

eft), ; =x(t) ; —x(t-1);

1




[image: image15.jpg]Y3aranbHeHUil MeTO KOAYBAHHS
o0kiB P-kaapy

Tlepenbateni pi3sHUIIEB] 3HAMEHH [IPECTABILIOThS Y BUTILAL ABOMIPHOTO
Macusy

S G () W e
E®? = o010y -t m,
O NEPRR () Mg

Cerment I-timy

JIKIT H Keanrysanus | Zg)5P
1 Cruchenwuii
iamny P-kap
TMonianuune P
KOIyBaHH:

Komysanns 3

0. Y
ﬁa» Tlepexin y ATANTHBHAM
mpoctip YUV [ fepensanen-

Ham (JITKM)

Tax EQOE?

Cerwenr P-timy
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[image: image16.jpg]13

@®opmyBaHHS MOJTIAJUIHOT0 KOAY

Tlix OHHOBI/I\IipHI/IM 0J10KOBHM KOJ1yBaHHAM p03V\Ii(TbC$I nporec GopMyBaHHA
kory N s i-ro cromms (C.)-oro G1oky a(t)™

3 ypaxyBaHHAM 3aaHOi CHCTEMH OCHOB A([)(‘ " {/ (D150 (0. ,}.(t)m}

o ODPBHE JUIS 1-T0 CTOBIIILL (‘:a i V) -0Io OJ'IOI\"y, T00TO:

- m n . )
N(t)l(") :Za(t)i H}\'(t)n (x(t)i _ C(l)l —)f(E(l) ) )< AD
i=1 n=i+l 2(1); = F(E()=") > AD

a(l); — eneMeHT OIHOMIPHOTO MOTiaIMYHOTO YKcTa
A = {0500, 0050, A (D }

H}‘(l)n — BaroBHif KoedilieHT eneMeHTa o(t);
n=i+l




[image: image17.jpg]Cxema nexogyBaHHsI €1eMEHTIB ™
CTOBMLIB 0JIOKY NMPHU BiAHOBJIEHHI

nepeatavYeHoro Kaapy





[image: image18.jpg]BucHosxu

Po3poBITeHO METOM KOZyBAHHS P-KaZIpiB Ha OCHOR] TIoMepeHb:
GopMyBAHESM 6TIOKOBHX KOZIOBHX KOHCTPYKIi, & 30KpeMa:

1. OBtpyrTOBARO BHGIP NepenbatenX P-KaAiB AULT AOCKORATICHHS METOZB 0B6pOGKH, TaK STK BORH ZIy>Ke
BIIHBAIOTE HA CTYNiHL CTHCHEHHA BinteoiHGopMan]
2. JloCITizpKeRo0 HEZIOMIKA CTATHCTAMHOTO CTHCHEHHS, 3aCHOBAHOTO Ha KoyeanHi Xaddmana. Taxi, 7k BHCOKa
HYTHBICTE 70 HOMHUIOK, HEOGXIMHICTS B GydiepHOMY HAKOMMHYBA], HEMOAKTHBICT: BHIHATHTH CTYTiHE
CTHCHEHHSI JI0 II04arkKy KOJyBAHHS, BEIHKI 3aTPHMKH IpH M0GY/I0B] lepera Uil IOBTO1 BileomoCTiIOBHOCTI.
ToMy 2amponoHOBaH0 BapialT peanizanii aMTOPHTMY KOYBAHHS Nepenbatenx P-kanpik Ha OCHOBI 61I04HOTO
KOZyEaHHSL

3. Po3po6IIeHO METON KOZyBAHHA 3aCHORAHHI 1A BHKODHCTAHH] ZROX THIIR 610Kie I- i P-, ki pHGHpatOTHCS
10 3a7HOMY TTOPOTY 3 ypaXyBaHHM yHKIiOHATY, o BiTobpaKac pibeHs indopMarnEROCTI 06po6ToRa0TO
6110ky.

4. Po3pobiieHo MeTO/ KOJ[yRAHHS BifleOIaHHX HA OCHOBI GI04HOTO KO/Ty. BaskiTHROO BIIACTHBICTIO GII0KOBHX
TO3HIIHHAX YHCEJ € MOXUHBICTb 0GHHCIIEHHS KOJTy ZUISt MACHBY /IAHHX Ha OCHOBi aHATITHYHOTO BHPasy, TOMY
He TOTPiBHO OpranizoByBaTH dopMyBAHHS TABIHI JOMYCTHMAX 6IIOKOBHX MO3HIHHAX THCEN.

5. P03pO6IIEH0 MeTON ZIeKOYBaHHs 306paKeHb 3 BHKOPHCTAHHM GI0KOBHX THCET, KA B HOPIBHAHH 3i
CTAaTHCTHYHHMH JIEKOJIEPaMH Mag PsiI llepeBar:

- Hemae HeoBXIiZIHOCTI Y BHKOPHCTaHH] MapKepie 7Lt MOy ciTyGoBoi Ta indopmanilinoi sacTur npn
GopMyranHi nakeTiz RAHMX,

- MiZBHINEHHS 3aBATOCTIMKOCTI, TOMY III0 MOMHJIKH MOKYTh IIOUIHPIOBATHCS TiMbKH B MEKaX OJHOTO KOIY
61104HOTO HHCITa, TAKHM SHHOM, X BIUTHE IOMMPIOETECS TLTHKH 1A OIHH CTORIIENE, a He Ha Bech GIOK;

- eJIeMEHTH BiZIHOBJIOBAHOTO GII0KY /IeKOMYIOTbCS! He3alleXKHO OFIHH Bifl O/IHOTO, IO /I03BOJLIE 3aCTOCOBYBATH
napalnebHy 06pofKy JaHHX, 10 TaKOXK 2HHKYE Hac, IO BHTPa4acThest Ha 06pobKy JaHux;

- HeMae HeoOXi/IHOCTi y BHKOPHCTAHH] KOZIOBHX TabJIHIb i ANTOPHTMIB NOLIYKY 10 HEM, TOMY ILO BCSI
HeoBxinma iHGOpMALis IepeNacTLEA B CIyKGORIi HacTHHI PazOM 3 KOTOM.

inenrndikanii Ty G0KiB 3 MOMATLIIHM
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