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PucyHok 1 - CyvacHuti cmat po3nodiay o6csizy mpagbiky pisHux munie y ceimi PucyHok 2 - [IpozHo306aHuUll cmaH po3nodiay o6csizy mpagiky pisHux munie y ceimi Ha
2022 pix

XapaxmepHi pucu po3eumxy iH@opMayiliHO-KOMYHIKAYIITHUX MePEHC NPOMAZOM 5 OCMAHHIX poKie

1. /Teokpammue 36i1buLeHHA cepedHbOI NPONOcKHoi 30amuocmi 2. 3pocmanns o6cszy mpadhixyy 3,5 pasie
Mepesicdocmyny:
3. 36iavuwenna kiavkocmi mepesicesux npucmpoie 0o 27 Mapo.
-3 .38 do 75 M6im/c das mepedic fikcoearozo docmyny;
- 326 0o 52 M6im/c — 02 MOGLAbHUX Mepedic 4. Bideodani ckaadaroms 6iavwe 80% sazaavnoz20 mpadivy
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3azanvHuil 6upas 045 onucy nosuyii © nakemyy uepsi:
O=f@O®;); tr), ©)
ze b(t); - maker, o HamiiIoB Ha 0GPOOKY ¥ MOMEHT Jacy t ]
P(b(t);) - MOKa3HUK MPiOPUTETHOCTI MAKETy BiAHOCHO MAKETiB, IO HAMiImIHM 10 OydepHoi ma’ MATi KOMyTAalliifHOro MPICTPOIO 3a MPOMIKOK yacy At ]
tg - 4ac HaIXOIKEHHA TaKeTy b(t); 1O BiHOMIEHHIO 10 MAKETIB TOTO K PiBHA MPiOPHTETHOCTI, tg e At.
Yac 06po6ku i-20 nakemy Ha KomymayitiHoMmy npucmpoi:
TP =ty +ty +ty + s @
e t, - Jac 3UNTYBaHHA Ta aHATI3Y JAHUX MAKETy;
te Ta t, - 9ac po3MiIEHHS Ta, BIATOBIIHO, Yac MepeOyBaHHs MakeTy y Yepsi;
ty, - 4ac, AKnit HEOOXINHIIT [ BUBEICHHS TIaKETy 3 YEPrH, CIPAMYBAHES 10 BiIIIOBLIHOTO MOPTY Ta [EPENABAHHS Y MEPEAY.
B3aemo036’30k Midxc nponyckHolo 30amHicmio koMmymayiliHo2o npucmpoio ma Kiskicmio nakemis, siki Moscyms 6ymu o6po6.aeHi ma
Hadicaani 3a 0duHUYI0 Hacy:

1 1 1
By=3b(t): Xb(t); [bT&id = yb(t) |bd&iT 3)
i1 i1 i1
1. Pic kinbkocmi nakemis, ujo micmsimucsy GygepHiii nam’smi komymauyiiinoz2o npucmpoio eéede do 3MeHUIeHHs1 iX cepedHbOoi 006AHCUHUL

2, 3pocmanHsa Kinbkocmi nakemie, wjo nompe6yioms 06po6ku, 36invuye cymapruili T, uac nepeGysaHHs nakemy Ha npucmpoi

Komymauii:

1
Tom = X T @
i1
Ymoea, 3a sikoi yacmuHna nakemie y uep3i Gyde eidkuHyma komymayitiHum npucmpoem:
Tam > TE?, ®)

e Tlg‘;m - YaCOBMII JIIMIT NepebyBaHHA IAaKeTy Ha KOMYTALiHHOMY MPICTPOL
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Craadosi nokasHuka sikocmi gideodanux:
- BisyanbHa K ;_,, OliHKA NPUIHATHX Ta BiTHOBTEHUX NAHHUX;

- moKasHHK K CEMAHTHUHOI MiTiCHOCTi JAHHX;

m

- OliHKa AKOCTi K ; 32 OHHM 3 PO3NOBCIOIKEHHX NoKasHUKIB (MSE, PSNR, SSIM Ta iH. ).

Ymoesu, y skux 3a6e3neqyemucs efiekmueHe 8UKOPUCIMAHHS Mepedici ma OKpeMux ii cepaicie:

R <R [ K2 Kpeeq- 6

ne K,..q - DOTPiGHHI piBeHb AKOCTI 32 06’ EKTHBHOK METPHKOIO.
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TMosTOpeHHs
TNaHLIoXKB
enemeHTiB
Cepii ogHaKoBux
enemeHTiB CamonogioHi
CTPYKTYpH

CTpyKkTypHa

lepiBHOMIHICTD
posnoginy AckpasicHi
iMoBipHocTe 0cobnmMBoCTi
nosien

€eneMeHTiB . .
IMoBipHOCHO- Memxo-gisyanbHa

cTatucT4Ha
Knacu

HaaMIpHoCTi
300paxeHb
BsaemHa OcobnunsocTi

CTaTUCTYHa CMIPUIAHATTA
3anexHicTL CrEeKTpanbHNX
CKNafoBnx

CeMaHTU4Ha KomGiHatopHa

PucyHok 3 - Knacu HadmipHocmi 306pasicetsb
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Q

MpocToposa Yacosa

Koaosa HagmipHicTb

KONMbOPOBOro (BHYTPiLUHBO- (MbxkappoBsa)
(6iTosa) onucy KappoBa)

Knacu
HaaMipHOCTI
306paxeHb

PucyHok 4 - Knacugpikayis HadmipHocmi 6i0HOCHO MipHOCMi daHUX, Wo

06pobatorombcst 2

A N NN \
l_fB B B I_fn B B I_fB B B
PucyHok 6 - Tonos02is 2pynu kadpie Ha 6a3i 3a2a1bHO20 NiOX0dy, NPUIHAMOMY 6
ideonozii MPEG
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‘ [Ixepeno sigeofaHux ‘
Ta6auys 1 - TexHon02i4Hi emanu 3a2anbHozo anzopummy JPEG, Ha AKUX ycyeaemucst moti yu
‘ Swina KompHJo\rgLonwcy e ‘ fHwui mun HadMipHocmi’y npocmoposomy gopmami
T Tun  HagMmipHocTi, | Texnooriunmii eran OcobauBocTi
‘ Posbutrs Kajpy Ha CerMeHTW Y 3MIHEHOMY NpocTopI ‘ mo cKOpO‘[yCTBCS{
onmcy
TlcuxoBizyanpHa 1.3miHa komipHOro ommcy| Mictute y  cobi  eTanm
DopMyBaHHs Makpobriokis Kazpy nepexony Bin matitpn RGB
‘ Komnercau pyxy ‘ 0 YCrCb (mizrotosdmii) Ta
u I eTamn 3MiHH dopmary
v <~ v .
Tranon § Pranpn K T Bxomn CyOIUCKpEeTH3allii  KOMbOPiB
JL Il IL (0CHOBHHiT)
MepeTBoperHa nepeTBopeHHs bnoki Ha 6asi i i
‘ e — ‘ ‘ N 2.KBaHTyBaHHA Ilpurniaye ~ BY-ckmanosi
ﬂﬂ T Kagpy Oimbme, Hix HU.
‘r/ KopyBaHHs sBOBUMIDHUX TPaHCHOpMaHT \\‘ Taxox 3HaYEHHS KOMIIOHEHT
i KBa(:L‘/BaHHﬂ e > EHDOFIgIHe xonysais | Cr ta Cb mnpurHUyRTECE
TpaHcopMoBa- e3 BTpar | . .
i " sy TPGHCETEI}I’MHHT RLE P | 3HAYHO CyTTeBiIme, Hik Y
\ ! - -
1 ’ Hanmipricts RLE Cripusie KOMITAKTHOMY OIIHCY
‘ KopioBatuit eigeonotok ‘ KOIOBOTO OTIHCY TTAHIIOXKKIB OHOTHITHHX

€IIEMEHTiB
EnTpomniiise KoyBaHHI CK_ovpoqy? Hosm
TT JZIBifiKOBOT Mozieri

PucyHok 7 - Cxema KoOy8aHHs OKpeMux kadpie Ha 6a3i MPEG
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CymapHa KinvKicme 6im, ujo onucye 3miHy gideo cyeHu 6i0HOCHO
deox I-kadpie:
b ok i
AR5 =R+ ZRp(): @)
=t =1
Y+r=0-1,
ne Rp(i) Ta Rp(j) - KibKicTs GiT, 1o BiAMOBiNal0Th B-kampam Ta P-kampam
TpymH.
CepedHs Kinbkicme 6im, Ha 1 kadp B a6o Py zpyni:
5. AR
Rep="2.
BP o-1 ®)
Ipunyun d0damk08020 3MeHUIeHHA 6imoeoi wieudkocmiy xodi
YCyHeHHA Yacoeoi HadmipHocmi:
oT >R ©)

&
=

L(:gn >L(5'e)m > L(f;n > L(;;Q, . (10) PucyHok 8 - YmoeHutl nodia kadpy 3a pieHem ceMaHmuyHoi cknadHocmi

CnigeidHOUIEHHA CeMAHMUYHUX CKAadHocmell pi3HuUX munie:

me 1%, - MOKA3HHK CEMAHTHUHOT CKTATHOCTI KOHTYDHHX CETMEHTIB;
L(ng - MOKAa3HMK, IO BiIIOBiga€ CEMAHTHYHIil CKITaHOCTI CETMEHTIB

TEKCTYPHOTO THITY;
L(S"‘:g1 - TOKA3HMK CEMAHTHYHOI CKIAJHOCTI OJHOTOHHMX a00 KBasi-

OMHOTOHHHX CETMEHTIB;
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Hedoaixu ichyiouux nidxodie 00 noo6ydoeu payioHa1bHo20 onucy 6ideodaHux

1. IeHyroun Besrmanay xoedinieHTy k cTrcHeHHS /151 300parkeHb Ta Bifjeo y 3araIbHOMY BUIIA/IKY €
HeJI0CTaTHIMY B yMOBaX 30LIBIIEHHS MEPe/KeBOr0 HaBaHTAKEHH, III0 CTBOPIOETHCS BiteoTpadikoM.

2. TpasiuniiiHi METO/H He 103BOJIAI0TH BUKOHYBATH OLIIHKY IMOBIPHOTO 06°€My Bi/[e0/JaHHX Ha PI3HUX
eTalax 3araJbHOTO ITPOIlecy KOyBaHHA.

3. Psa HapMipHOCTel! oIIHCy BijeoiaHUX Y XO/1i KOyBaHHSI He CKOPOUY€EThCs B3arati abo

CKOPOUYETHCsA JIHIIIe 4acTKOBO. Lle cTocyeThess HaZIMipHOCTe H TAKHX KIIaciB, AK:
- koMbiHaTOpHa;

- CTPYKTYPHOTO OIIHCY;

- HMOBIPHICHO-CTATHCTUYHA.

HanpamxiunodoaaHHa icHYy10Hux Hed0oAikie

1. 361nbLIeHHS eDeKTUBHOCTI MEXaHi3MiB CKOPOUYEHHs IICHXOBi3yaIbHOI HaZIMIPHOCT IJISIXOM
BpaxyBaHHA 3MicTy GparMeHTiB, Aki 06pobIoTheS

2. BupoBa/pkeHHs MexaHi3MiB CKOPOYEHH# KiIbKOCTI 6iT Ha onnc bparMeHTy BileoiaHuX, SKi
3a6e31eUyI0Th MOXKJIHBICTH:

- PeryJIroBaHHs Aiana3oHy Mi/ICYMKOBUX OiT;
- OLIHKH CKOPOUYBAHOTO 00 €My IaHUX.

3. 3acTocyBaHHA MeXaHi3MiB BHABJIEHHS Ta CKOPOYEHHA HaZIMIPHOCTEH THX KJIACiB, IO He MOKYTh
6yTH ycyHeHi TpaZuIiHHIMU [HXOIaMH.
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Anzopumm 000amKo6020 CKOPOUEHHA NCUX0613Y ANbHOT HadMiIpHOCcMi Ha 6a3i ceaekmueHoz20 nidxody

Ipunyun Gopmyeanis mampuyi KeaHMYeanHa:
Ny =1+(@+bm. 1)
e M, p - KoedilieHT MaTpHILi KBAHTYBaHHA 3 KoopauHatamit (a,b)

B3aemo3e’a30k MidC KpoKaMu KeaHMYyeaHHs O0aa cezMenmie
pizHux munie:

1O <n® <n® < 12)
ze 0O q® ™ L - xpomn reamrypamss am xomrypx,

TeKCTYPHHX, TPaieHTHHX CETMEHTIiB Ta CETMEHTIB, 10 BBAXAIOTHCHA 0THOTOHHUMH
a00 KBa3i-0THOTOHHHMH.

Inpopmamuena osnaxa Haaexcnocmi cezmenmy 0o 0dHozo 3
munie epaxoeye ocobaueocmi cneKmpansbHozo ma

npocmopoeozo onucy

IToxazHuk Hacu*eHOCMi CNEKMPAABHOZO0 ONUCY Ce2ZMeHMY:

u(d) v
o =[log, ([T T ()1, a3)
=1 p=1
e C(S)i(a'ﬁ) - BeNMYMHA KOMIIOHEHTH SCKPABIiCHOI IUIOLMHH OIMCY. 3

koopauHaramu (0t,[3) mo BigHOmeHHIO 0 iaronani d;

u(D) - uncno miaronaneii y Mexax HI-06/1acTi cermeHTy ii(z'b);

'V - KiIbKiCTh KOMIIOHEHT, fKi 3HAXOAThCA y AiaroHamax HY-o6macTi.

Ymoea naaedxcnoemi cezmenmy 00 MHOMHCUHU HACUYMEHUX:

SigN(®— YOy ) 20, (14)

e %, - bakTop AKOCTI, AKILif 32 3aMOBUYBAHHAM piBHHiT 0,7.

JlexoMII03uList Kajpy
JIO PiBHS CErMEHTIB

L 1

Bu3HAUECHHS Oy

H TaK

SigN(®— Y Opay ) =0

& ¢ (e,) &Y ¢ (0}

PucyHok 9 - IIpunyun nodiny cezmenmie 3a nokasHukoM (nepwutl npoxio)
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Anzopumm 000amKo6020 CKOPOUEHHA NCUX0613Y ANbHOT HadMiIpHOCcMi Ha 6a3i ceaekmueHoz20 nidxody

Buseaenua cezmenmie mexcmypHozo ma KOHMYpPHOZo munie y
npocmopoeomy onuci:

3
_ (max) (min)
e=> [T -l (15)
a=1
e C(Z"EX) Ta C(ZT) - HilfGLIbIIe Ta HAlMEHIE 3HAUCHHS KOMITOHEHTiB Y
TiKCeNiB y pAAKY a.
€ - IOKA3HHK HACHYCHOCT] CErMEHTY y IIPOCTOPOBOMY OIIHC.

Buseaenua cezmenmie mexcmypHozo ma KOHMYpPHOZo munie y
npocmopoeomy onuci (0aa cmoenyie cezmenmy):

3
=2 IC0Y - C3] a6
b=1
ITpunyun euneneHHa iMOEIpHOT HaaexcHocmi cezmenmy 00
Kaacy KoHmypHux:

SIgN(E ~ GE gy )2 0, an
I G - baKTop AKOCTi U1 APYTOTO MPOX Oy

a)

)

B) r)

Pucynoxk 10 — Tunu posmiujeHH KOHMYpie Y ceeMeHmaxkaopy;
a) — diaeonanvHa, 6) — 20pUBOHMANLHA, 8) — 6EPMUKANBHA,
2) - kombiHosana
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Anzopumm 000amKo6020 CKOPOUEHHA NCUX0613Y ANbHOT HadMiIpHOCcMi Ha 6a3i ceaekmueHoz20 nidxody

Macup
TpaHcHOPMOBAHHX
CerMeHTiB

l

BusHaueHHs Emax
y paKax

vy
BusnaueHHs Emax
Y CTOBMIIAX

=Y € (0,). (O}

v
Sazati kpok
KkBaHTyBaHHs T+ &

Pucyrox 11 — IIpunyun nodiny ceemenmie 3a nokasnuxkom (Opyeuil npoxio)

A

Y € (Qud. (Qu}

v
3anati KpoK
KBaHTyBaHHs T

Anz2opumm posnodiny 3HAUEeHb KPOKie KeAHIMYEaHH:
€i0noeioHo 00 Ha.edcHocmi ceavenmie 00 mux uu tHuwux
MHOMCUH 3@ OYiHKaMu Yy npocmopoeomy ma
cnekmpaavHomy hopmamax onucy

n > x* € (0,}{04) &Y € (0
N+l = x® e (0,}.(0,) & XV e (0}
n+g > x* € (0,110, & XV € (0
n+g+l > x* € (0,1.{0,) & X € (0,

R() = as)

Tabauys 2— BushaueHHs KPOKIE KEAHMYEAHHA 015 Ce2MeHIie 3
YpaxyeanHam ix NPOCMOopOEUX Ma CNeKMpansHUX XapaKmepucmuxk

IIpocroposi
G‘)cr.lt S} tx eg G‘)mt
CrexTpaibHi

o | n | n [ wte | nee |
[ o |
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CropoueHHA HAOMIPHOCI CMPYKMYPHOZ0 ONUCY Ma KOMOIHAMOPHOT HadmipHocmi

a,b
c(8)*?)
n-1 n-1
n-2 n-2
7=
) o
H n
£ -
0 1
0
Pucyrox 12 — [lexomnosuyia ceemenmy 0o su2asdy CYKYnHocmi nAowuH Pucynox 13 — ITopsadok 06x0dy ceemenmy y Oeiiikosomy popmami

Oeilikoeux enemermie npedcmasaenHs
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Pucyrox 14 — ITodin suxiOHoz0 306pascerHs Ha mailau PucyHoxk 15 — Posbumma euxionozo kadpy Ha caailcu
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Buxioui dani kadpy: Buxidni dani caailey 1:
- poapinbHa 3xarHicTs 1920x1080 (FullHD); - PO3/IiTbHA 3/IaTHICTH 128 0X512;
- R(Xj)=124xs;

- 0azoBa TexHooris — H.264

® @.

Pucyron 16 — Buxidwi cezmenmuA ma B Pucyroxk 18 — Caailc, chopmosaruil ceeMeHMAMU MHONCUHU {@E)

e

Pucyrok 17 — Ceemenmu A ma B, cpopmosani 5 HenapHumu padkamu

- R(S;)=39 KB (i m panin); R(S;) = 19,6 KB (w1z % paaKiz);

- 6azosa TexHosoris — H.264

Pucynox 19 — Caaile, cpopmosaruii ceemenmanu {©, e }

rocuru

2
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ITIpuyun iHMepPnNoOAAYI KOMNOHEHM:

(a-1.b) (a+1.b)
c'(S)i(“"’) _ o) +¢(8); i
2
@)D = (@), (19)
a=18,b=18

ne C(S)i(zfl'b) Ta C(S)i(z“'b) - penmunnn @ —1 Ta @+ 1-i kommonent b -ro paaky
BiAMOBITHO.
Mempura CKB 042 oyiHKU CIYyneH10 6HeCceHOot NoXusKu:

(W)™ — < ()f)?
a=1b=1 (24)
Bupas 0asa nepeeedeHHn cezmenmie 3 RGB-nauimpu y
npocmip YCrCb:

Cb=(B-Y)-0,5643+128, (25)

Y =0,299-R+0,587-G+0,114-B,
Cr=(R-Y)-0,7132+128.

(o] (=]

” . ' q
Pucyrok 20 — Pexonempyiiosani ceemernmu A" ma B
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Tabauys 3 - Bnasenns komnonenm kanary R ceemenmy Ay RGB-onuci Tabauys 6 - 3navenns komnonenm kanany Y ceemenmy A y npocmopi YCrCb

168 168 168 168 168 169 169 169 172.303 172.303 172,303 | 172.303 [ 172.645 | 173.075 | 173.075 | 173.075
168 168 168 170 170 169 169 169 172.303 172.303 172,303 | 175.004 | 175.004 | 173.075 | 173.075 | 173.075
170 170 170 169 169 170 170 170 175,004 175,004 175,004 |174.705 [174.705 [ 175,004 | 175,004 | 175.004
170 170 170 169 169 170 170 170 175,004 175,004 175,004 |174.705 [174.705 [ 175,004 | 175,004 | 175.004
170 170 170 170 170 170 170 170 175.004 175.004 175,004 |175.004 [175.004 [ 175.004 | 175.004 | 175.004
170 170 170 170 169 169 169 170 175.004 175.004 175,004 |175.004 [173.075 [ 173.075 | 173.075 | 175.004
170 170 170 170 169 169 169 170 175,004 175,004 175,004 |175.004 [173.075 [ 173,075 | 173,075 | 175.004
170 170 170 170 169 169 169 170 175,004 175,004 175,004 |175.004 [173.075 [ 173,075 | 173,075 | 175.004
Tabauys 4 - 3navenns komnonenm karany G ceemenmy A y RGB-onuci Tabauys 7 - BnavenHs komnoxenm xanany Cr ceemenmy A y npocmopi YCrCb

173 173 173 173 173 174 174 174 1249311 | 1249311 | 124.9311 [ 124,931 [ 124.687 [ 125,094 | 125.094 | 125.094
173 173 173 176 176 174 174 174

176 176 176 176 176 176 176 176 1244311 | 1244311 | 124.4311 [ 123,931 [ 123,931 [ 124,431 [ 124,431 | 124.431
176 176 176 176 176 176 176 176 1244311 | 1244311 | 124.4311 [ 123,931 [ 123,931 [ 124,431 [ 124,431 | 124.431
176 176 176 176 176 176 176 176 1244311 | 1244311 | 124.4311 [ 124431 [ 124431 [ 124,431 [ 124,431 | 124.431
176 176 176 176 174 174 174 176 1244311 | 1244311 | 124.4311 [ 124.431 [ 125,094 [ 125.094 [ 125,094 | 124.431
176 176 176 176 174 174 174 176 1244311 | 1244311 | 124.4311 [ 124.431 [ 125,094 [ 125.094 [ 125,094 | 124.431
176 176 176 176 174 174 174 176 1244311 | 1244311 | 124.4311 [ 124.431 [ 125,094 [ 125.094 [ 125,094 | 124.431

Tabauys 5 - 3HaxeHHs KoMNoHeHmM kanany B ceemenmy A y RGB-onuci

180 [ 180 [ 180 T 180 T183 [ 179 [ 179 [ 179 1323434
180 [ 180 [ 180 [ 183 [183 [ 170 [ 176 [ 179 132.3434
183 [ 183 [ 183 [ 183 [ 183 ] 183 [ 183 [ 183 1325121
183 [ 185 [ 183 [ 183 [ 183 [ 183 [ 183 [ 183 1325121
183 [ 185 [ 183 [ 183 [ 183 [ 183 [ 183 [ 183 1325121
183 [ 183 [ 183 [ 183 [ 179 [ 179 [ 170 [ 183 1325121
183 [ 183 [ 183 [ 183 [ 179 [ 179 [ 179 [ 183 1325121
183 [ 185 [ 183 [ 183 [ 179 [ 179 [ 170 [ 183 1325121

Tabauys 8 - BnauenHs komnonenm xkanany Cb ceemenmy A y npocmopi YCrCb
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Tabnuys 9- 3uarenns komnorenm xanany R ceemenmy B y RGB-onuci Tabauys 12 - 3nauenHs komnowenm kanany Y ceemenmy By npocmopi YCrCb
132 133 150 | 104 | 63 50 23 26 133,157 | 134,157 | 151,271 [105.271] 74.735 | 59.991 | 29.503 | 27.14
135 137 146 98 63 33 24 37 136,157 | 138,157 | 147.385 | 99271 | 74,735 | 43.105 | 30503 | 38.727
138 141 139 97 61 22 28 34 139.157 | 142,385 | 140385 | 98,026 | 72,507 | 32,578 | 33.802 | 35.596
139 142 131 | 101 | 51 12 26 31 140,157 | 143.385 | 128407 | 104,83 | 74424 | 22,578 | 34492 | 38.694
139 142 126 | 105 | 69 11 30 39 140,157 | 143.385 | 127.385 | 106,972 | 85317 | 23.208 | 35916 | 42.015
140 152 121 76 51 24 30 35 13837 | 152,342 | 122482 | 78.964 | 59.72 | 30503 | 3546 | 39.189
138 149 113 69 54 25 29 33 136,37 | 149228 | 116,585 | 72,078 | 59.329 | 31,503 | 34.46 | 37.075
133 147 116 74 | a7 24 29 33 132,772 | 147.929 | 119.585 | 78,953 | 52.443 | 30,503 | 3446 | 37.075
Tabauys 10 - 3navenns komnonenm kamany G ceemenmy B y RGB-onuci Tabauys 13- 3navenHs komnoxenm kanany Cr ceemenmy By npocmopi YCrCb
133 134 151 ] 105 | 76 61 30 26 1271748 | 127.1748 | 127,0935 | 127,094 | 119,631 | 120.874 | 123,362 | 127.187
136 138 147 99 76 44 31 38 127.1748 | 127.1748 | 127,0122 | 127,094 | 119,631 | 120.793 | 123,362 | 126.768
139 142 140 97 74 34 34 34 127,1748 | 127.0122 | 127,0122 | 127,268 | 119,793 | 120.456 | 123,862 | 126.862
140 143 126 | 105 | 81 24 36 41 127,1748 | 127.0122 | 129,8493 | 125,268 | 111,294 | 120.456 | 121,944 | 122,513
140 143 127_| 107 | 90 25 36 42 127.1748 | 127.0122 | 127.0122 | 126,594 | 116.363 | 119,293 | 123.781 | 125.85
138 152 121 76 61 31 36 40 120.1625 | 127.7561 | 126,943 | 125,886 | 121,781 | 123.362 | 124,106 | 125,012
136 149 116 69 59 32 35 38 120.1625 | 127.8374 | 125.4432 | 125,805 | 124,199 | 123,362 | 124,106 | 125,094
133 148 119 77 52 31 35 38 128,1626 | 127.3374 | 125.4432 | 124,468 | 124,118 | 123,362 | 124,106 | 125,094
Tabauys 11 - 3nauenHs komnonenm kanany B ceemenmy By RGB-onuci Tabauys 14 - 3HavenHs komnowenm xkanany Cb ceemenmy A y npocmopi YCrCb
137 138 156 110 99 81 44 36 124,9311 125,094 [ 125,094 | 125,094
140 142 153 104 | 99 65 45 47 124.9311 125,094
143 148 146 106 | 95 53 48 48 1244311 124,431 | 124,431 | 124431
144 149 134 114 | 102 43 49 47 124,4311 124,431 [ 124,431 [ 124,431
144 149 133 112 | 104 46 51 50 124,4311 124,431 [ 124,431 [ 124,431
136 155 134 102 76 45 47 46 124,4311 125,094 [ 125,094 [ 124,431
134 151 129 96 75 46 46 43 1244311 125,094 | 125,094 | 124431
131 150 132 102 69 45 46 43 124,4311 125,094 [ 125,094 [ 124,431





[image: image20.png]) L o ~. 7 ) A . . o .
A./lé’()pllnv\l CKOPOYEHHA 00 eEMY 6im ons onucy ha()py HA P18H1 OKpemux caaucie 20
Tabauys 15 - Ackpasichuil onuc Y ceemenmy B nicas euxonanHs npoyedypu Tabauys 17 - AckpasicHuit onuc Y ceemenmy A nicas 6UKOHaHHS npoyedypu
uepe3ps0K08020 NPOPIOHCYBAHH uepe3ps0K08020 NPOPIOHCYBAHH
133.157 134.157 | 151.271 | 105.271| 74.735 | 59.991 29.503 27.14 172.303 172,303 | 172,303 |172.303 ) 172.645 [ 173.075 | 173.075 | 173.075
139.157 142,385 | 140.385 | 98.026 | 72.507 | 32.578 33.802 | 35.596 175.004 175,004 [ 175,004 |174.705] 174,705 | 175.004 [ 175.004 | 175.004
140.157 143,385 | 127.385 | 106.972| 85.317 | 23.208 35916 | 42.015 175.004 175,004 [ 175,004 |175.004]175.004 [ 175.004 [ 175.004 | 175.004
136.37 149.228 | 116.585 | 72.078 | 59.329 | 31.503 34.46 37.075 175.004 175,004 | 175.004 175 173,08 | 173.08 173.08 175
Tabauys 16 - Ackpasicruit onuc Y ceemenmy B nicas pexonempyxuyii Tabauys 18 - Ackpasicruil onuc Y ceemenmy A nicas pexonempyxuyii
133.157 134157 | 151.271 | 105.27 | 74.735 | 59.991 29.503 27.14 172.303 172,303 | 172,303 1723 172,65 | 173.08 173.08 173.08
136.157 138.271 145.828 | 101.65 | 73.621 | 46.285 31.653 31.368 173.654 173,654 | 173.654 173.5 173.68 | 174.04 174.04 174.04
139.157 142,385 140,385 | 98.026 | 72,507 | 32.578 33.802 35.596 175,004 175,004 [ 175,004 | 174,71 | 174.71 175 175 175
139.657 142,885 133,885 102,5 78912 | 27.893 34.859 38.806 175,004 175,004 [ 175,004 | 174.85 | 174.85 175 175 175
140,157 143,385 127,385 | 106.97 | 85.317 | 23.208 35916 | 42.015 175,004 175,004 | 175,004 175 175 175 175 175
138.264 146.307 | 121985 | 89.525 | 72323 | 27.356 35.188 39.545 175.004 175,004 | 175.004 175 174.04 | 174.04 174.04 175
136.37 149228 | 116,585 | 72,078 | 59.329 | 31.503 34.46 37.075 175,004 175,004 | 175,004 175 173,08 | 173.08 173,08 175
136.37 149228 | 116,585 | 72,078 | 59.329 | 31.503 34.46 37.075 175,004 175,004 | 175,004 175 173,08 | 173.08 173,08 175

Besrrunna CKB puis cermenty b K(B), =11,5222 Besrmunna CKB s cermenty A K(B), =1,52
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Cnaiic 1 MicTuTh V(xi(a'b)) = % =10240 cermeHTiB, 3 AKX 35% MiCTATb BUKTIOYHO HYTbOBi GiTHL.

KUIBKICTb CETMEHTIB, SIKi MOKYTh BIUIHHYTH Ha 3araiibHy KUTbKICTb GIiT U ONHCY clIaiicy 1 V(Xi(a'b)) =10240 — % =6692 .

R(S;)=0,42x0,06 x1=25KB mns m psaxis

R(S®)=021x0,06x1=12,5 K];m% pankiz

IIpu R(X;) = 124 Kb 018 6uxionozo xadpy cnocmepizaemscs smenuenns 06’emy 6im na 10,08%
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Marepiaii no/iaHi B aBTOPCHKIHN pefakiii. Peakiiis sKkypHaly He Hece BiITIOBIalIbHOCTI 32 3MICT
Te3 JIOMOBIL Ta MOJKE HE MOAULITH AYMKY aBTOpA.

Po3BuTok ocBiTH, HayKH Ta GizHecy: pesyabTatu 2020: Te3m Jo1. MizKHAPOIHOT
HAYKOBO-TPAKTHYHOI iHTepHeT-KOHpepeHii, 3-4 rpyaus 2020 p. — Yrpaina,
Hduninpo, 2020. — T.2. — 596 c.

(Development of Education, Science and Business: Results 2020: abstracts of the
International Scientific and Practical Internet Conference, December 3-4, 2020. —
Ukraine, Dnipro, 2020. — P.2. — 596 p.)

MikHapo/iHa HayKOBO-TIDAKTHYHA iHTepHET-KOH(pepeHiisi «PO3BUTOK OCBITH, HayKH Ta
6izHecy: pesynsrati 2020» HPHUCBIYCHA OCHOBHUM JOCIIKSHHSM [[OTO POKY.

Temaruka koH(pepeHIiN OXOIUTIOEe BCi posnian MiKHAPOJAHOTO EISKTPOHHOTO HAYKOBO-
[IPaKTHYHOTO JKypHAIy « WayScience», a came:

- Jlep;KaBHE YIPABJHHHS,
- pimocodebki HayKu,

- GKOHOMIYHI HayKH,

- icTOpUYHI HAYKY,

- IOpUANYH] HAYKH;

CLIIBCHKOTOCIIONAPCHKI HAYKH,
- reorpadivHi HAYKH,

MeJaroriuHi HaAyKH,

- IICHXOJIOTI4HI HAYKHY,

- COLIOJIOTIUHI HAyKH,

- MOJIITHYHI HAYKY,

- (piyostoriuHi HayKH;

- TeXHIUHI HAYKH;

- MeJTUHI HAYKH,

- XIMiYHI HayKH,

- GlOJIOTi4HI HAYKHY,

- (pisMKO-MaTeMATHUHI HAYKH,
iHmi npodeciiiii HayKu.

Jdninpo — 2020
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Technical sciences

AJITOPHUTM HEIIPJIMOI'O MACKYBAHHS JAHAX HA BA3I TOTOKOBHUX
KOHTEMHEPIB Y JHHAMIYHOMY BIJIEOCEPEJOBHIII

TloBoaoubkmii M.A.

XHVYPE, xadenpi IMI, cryaent
Kamo:xumii M.M.

XHYPE, xadenpi IML, npodecop
Teepaox.tié B.B.

XHVYPE, xadenpi IMI, acucrent

Mepeskeuit Tpadik OCTaHHIX POKIB, SIK CBITYATH JOCII/UKEHHS, XapaKTEePU3YETHCS POCTOM
BIICOTKY JAHHX MYJIBTUMEAIMHOTO XapakTepy (y MepIly 4epry, BiJjeo) y 3araibHid Maci, skuif 3a
[IPOTHO3AMH HPOTITOM JBOX POKIB csrHe Mexi y 83%. Pa3oM 3 THM, IPOTHO3YETHCS PICT CePeAHbOI
MPOIIYCKHOI 3aTHOCTI (DIKCOBAHUX Ta MOOUIBHUX MEPEK Y 2 pasu IPH TOMY, IO 3arajbHUM oGcsr
Tpadiky 3a To¥ ke Uac 30UTBmHTBCA Y 3,5 pasu. Lle CTBOpIOE NEepeIyMOBH /O 3MCHIICHHS
eeKTUBHOCTI (DYHKIIIOHYBAHHS MEPEIKEBUX CEPBICIB y HACTIAOK 301IbIICHHS BUIIA/IKIB MEPEIKEBUX
KOJIi31H.

OmiKe, KIIOYOBHM THIOM JaHUX y Mepexi e Binmeo. Tomy mms Toro, mo6 36iIBIIHTH
edeKkTUBHICT (YHKIIOHYBAaHHS cepBiciB Ha 06a3i iH(QOKOMYHIKAIIMHUX Mepex, HeoOXiTHO
3a0e3MeYNTH PAIiOHANBHICTh OHMCY BiJCOJAHHX, IO JAacTh 3MOTY JOAATKOBOTO CKOPOYCHHS
06’emy BifeoTpadiky 3i 30epeKSHHIM IKOCTI HABITH B iCHYFOUOMY GasHCi TEXHOJIOTIN KOTyBaHHS.

Awnaniz npuHIUiB GyHKIIOHYBaHHS TeXHOIOTIH ciMeiictea MPEG cBinuuth mpo Te, mo:

- MEXaHI3MH YCYHeHHSI KOMOIHATOPHOI Ta CIPYKTYPHOI HaAMIPHOCTeH ONHCY NaHUX Y
paMKax iCHYFOUHX ChOTO/THI TEXHOJIOTH (paKTHYHO BiJCYTHI,

- MEXaHi3MH CKOPOUYCHHS IHCOXOBI3yaJbHOI HAJMIPHOCTI IPOCTOPOBHX [JaHHX
(yHKIIOHYIOTH 63 ypaxyBaHHs 0COOIMBOCTEH 3MICTY BiJICOKA/IPIiB;

- V X0/l KBAaHTYBAHHS, SIK OJJHOTO 3 Ga30BHX IHCTPYMEHTIB CKOPOUCHHS LIPOCTOPOBOI
HAJIMIPHOCTI ONHKCY BiJICOKaJpiB, OepeThCsl IO YBATH JIMIIC HAJICKHICTH KOMIIOHEHT JO Tiei 4M
1HIIOT YaCTOTHOI MiJ30HH.

OmTKe, y TAaKMX YMOBaX /Ui I[HJBHINCHHS e(QeKTHBHOCTI TEXHOJONIM KOTyBaHHS
[IPOIOHYETHCS:

1. 3nificHIoBaTH KOAyBaHHS OnokiB 3o0pakenHs miciast JIKII-nepeTBopeHHS Yy
NBifiKoBOMY opMaTi OHMCY 3aMiCTh ACCITKOBOTO. 3a PaxyHOK IbOTO 3MEHIMMTHCS HEOOXiTHUM
o6esr omepaTHBHOT MaM ATl Ta 3arajibHe OOUMCIIIOBAIBHE HABAHTAKCHHS, X0Ya 3arajbHa KUIbKICTH
eJIEMeHTapHHX oImepaliiil 3pocte. 1Ipu oMy Moske OyTH CKOpOUCHO KOMGIHATOPHY Ta CTPYKTYPHY
HA/IMIpHOCTI OIIHCY.

2, BukoHyBaTH pO3NOJLN  BUXIIHUX BiJCOKQJIpiB  Ha CJAHCH 3a O3HAKOM
iHQOPMATHBHOCTI, HIiCIS YOTO BHUKOHYBATH KOJYBaHHS Ha piBHI claliiie 3a audepeHIiiHIM
MPUHIMIOM. 3a PaXyHOK ITbOTO MO3Ke 3a0e3NeUUTHCS PAlliOHAIBHUHN po3Mo/ Il GiTOBOI NIBUAKOCTI
y MeKax Kajpy.

3. Jlnst MaoiHGOpPMAaTHBHHX CIIaliciB JOJATKOBO 3aCTOCOBYBATH €TAll USPEe3pSIIKOBOTO
BHJIYYCHHS IIKCENIB 3 HACTYIHOK IHTEPIOJIIIEI0 BUIYICHUX DPSAKIB Ha mpuiiomMmHoMy Gormi. Ile
JTO3BOJIUTH JTOJJATKOBO 3HU3UTH IHTCHCUBHICTH MaJIOiH(GOPMATHBHUX clIaliiB /1o 2 pasib.

Ilpu oMy, gudepeHmiaIiss cIaliciB MOKe BHUKOHYBATHCA 3a O3HAKAMH HAJICHKHOCTL
CETMEHTIB, SIKi iX (POPMYIOTH, IO KJIACIB TeKCTYPHUX, KOHTYPHHUX, IPAIIEHTHUX a00 IPOCTHX.

Crnmcok jriTepaTypu:
1. VNI Forecast Highlights Tool [Enektponnuii pecypc] — Pexum gocrymy:
https://www.cisco.com/c/m/en_us/solutions/service-provider/vni-forecast-highlights.html
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2. Puuapncon Su. H.264 and MPEG-4 Video Compression: Video Coding for Next-
Generation Multimedia / SIu Puuapacon. — I'opoj. : Usparenscreo, 2005. — 368 ¢.

3. Shi, Yun Q. Image and video compression for multimedia engineering: fundamentals,
algorithms, and standards / Yun Q Shi, Huifang Sun.
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