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MNpegncnosne

1 NOArOTOB/NIEH ABTOHOMHO HekoMMepUecKkoil opraHmsaumneil «Hay4yHo-TeXHUYEeCKUIl LeHTp cepTu-
hukauun anektpoobopygoBanna «MCIM» (AHO «HTLC3 «NC3M») Ha 0OCHOBe COOGCTBEHHOrO NepeBoja Ha
PYCCKUI 513bIK aHTNOA3bIYHOW BEpCUN MEXAYHAPOAHOro JOKYMEeHTa, yka3aHHOro B NyHkTe 4

2 BHECEH TexHuyeckum KOMUTETOM Mo cTaHgapTusaumm TK 452 «be3onacHoCcTb ayiuno-, BUAEO0-, 3/1€K-
TPOHHOW annapaTtypbl, 060pyA0BaHUA MHPOPMALNOHHbIX TEXHOMOTNA U TENEKOMMYHUKALMOHHOTO 060pYyA0-
BaHUA»

3 YTBEPXJEH W BBEJAEH B IENCTBUE lMpukasom denepansHOro areHTCTBa N0 TEXHUMYECKOMY pe-
rynvpoBaHuio U MmeTponorun ot 17 oktabpa 2018 r. Ne 801-cT

4 HacTtoawuii cTaHAapT UAEHTUYEH MeXAyHapoaHOMY AokyMeHTY IEC(TR 62251:2003 «CucteMbl 1
obopynoBaHue mynbTumegma. OueHka kavecTtBa. Cuctembl ayamo-, BupaeocBsisu» (LECHAP 62251:2003
«Multimedia systems and equipment — Quality assessment - Audio-video communication systems». IDT).

MexayHapoaHblli JOKyMeHT pa3dpaboTaH TexHuyeckum komutetom TC 100 «Ayauno-, BUAEO- U MY/NbTU-
MeAuniiHbie cucTeMbl 1 o6opygoBaHue» MexayHapo4HON anekTpoTexHuyeckoi kommccum (IEC).

Mpn NnpuMeHeHUn HacToALWero ctaHjapTa PeKOMeHAyeTCsa UCMNO/b30BaTb BMECTO CChIJIOYHbIX MEXAY-
HapoAHbIX CTaHAapPTOB COOTBETCTBYOLLME UM HaLMOHA/IbHble CTaHAapThbl, CBEEHNSA O KOTOPbIX NPUBEAEHbI B
[ONONTHATENIbHOM NpuaoxeHun JA

5 BBEJEH BIMNEPBbIE

MpaBuna NpYMeHeHNs HACTOSALLEro cTaHjapTa YyCTaHoB/EHbl B cTaTbe 26 ®eaBpasnbiioro 3akoHa
oT 29 uioHA 2015 1. N 162-93 «O cTaHgapTusauum B Poccuiickoin degepauun». ViHdopmauns o6 13-
MEHEeHUAX K HacTosLLeMy cTaHfapTy Ny6/iMKyeTCS B €XerogHomM (Mo COCTOAHMI0 Ha 1aHBaps TekyLlero
roga) UHopmMaumnoTIOM ykaszaTesne «HauvoHabHble CTaHAapThi», a ouUManbHbIl TEeKCT U3MEHEHWI
M NompaBOK — B €XeMeCsYHOM MH(OpMauUMOHHOM ykasaTene «HauuoHanbHble cTaHgapThi». B cnyvae
nepecMoTpa (3amMeHbl) AN OTMEHbI HACTOALEro CTaHAapTa CoOTBeTCTBYOLLEe YBeJoM/eHe byaeT
ony61KOBaHO B 6/mkalilleM BbiMyCcKe UHOPMAaLMOHHOIO YKa3aTens «HauuoHaneHble cTaHgapThi». Co-
oTBeTCTBYylWasa nHhopmaLms, yBCAOLWOHNE N TEKCTbl pasMeLalnTCcsa Takke B MHDOPMaLVOHHONW cu-
cTeme 06LLero nonb3oBaHUs — Ha ouumanbHOM caiTe ®PefepasbHOro areHTCTBa N0 TEeXHUYecKoMy
perynupoBaHuio 1 MeTpPoornm B ceTu MIHTepHeT (wkviv.posf.ru)

© CtaHpgapTuHgopM. opopmneHune. 2018

HacTosAwWwunii cTaHAApPT He MOXeT 6biTb MOJIHOCTbIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXNWPOBAH W pac-
NpocTpaHeH B KAYecTBE opuULManbHOTO n3ganus 6es paspewerus degepanbHOro areHTCTBa N0 TEXHUYECKO-
MY perysiuMpoBaHuio 1 MeTpoioruu
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BBefieHVe K MeXyHapoAHOMY CTaHaapTy

MexpyHapogHas anekTpoTexHuyeckasa komuccmsa (MIK) — BcemupHasa opraHusauusa no craHgaptu-
3auuun. BKAYaluwaa B ce6s BCe HauMOHa/llbHble KOMUTETbl (HauuoHanbHblie KomMuTeTbl M3K). Uenb M3K
3aknyaeTcsa B pasBUTUM MeEXAYHapOAHOro cCOTpyAHMYecTBa No BCeM BONpocamM cTaHjapTusauum B obnactu
3NEeKTPUKN W 3N1EeKTPOHUKKN. [N 3TOro, KpoMe OCylLiecTBAEHUA APYTMX BUAOB geaTenbHocTn. M3K ny6nuky-
eT MexAyHapojHble cTaHA4apTbl, TEXHNYECKNe TpeboBaHNA, TexHNYeckme oTYeTbl, TeXHUYeckne TpeboBaHns
oTkpbiTOoro goctyna (TTO/[) n pykosoacTea (fanee — nyb6nukauyum MIK). Nx nopgrotoeBka Bo3naraeTcs Ha
TexHuyeckne komuteTbl. JIlo60N HaunoOHanbHbIi kKOMUTeT M3K. 3anHTepecoBaHHbIl B 06bekTe paccmoTpe-
HUA. MOXeT MPUHATbL yyacTue B 3TO MOAroTOBUTENbHON paboTe. MexayHapodHble, MpaBUTeNbCTBEHHbIE U
HenpaBUTeNbCTBEHHbIE OpraHusaunn, coTpygHuyatowme ¢ M3IK. Takke NpuHMMalOT yyacTve B 3TOW NOATOTO-
BUTENbHOI paboTe. MK TecHo coTpyaHMYaeT ¢ MexayHapoHOW opraHusauuneil no ctangaptusauum (MCO)
Ha yC/NIOBUAX, ONPefesiIeHHbIX B COrnalleHnn Mexay aTuMun BYyMA opraHusaynamu.

OdumumnanbHble peweHna nnu cornaweHns M3K no TeXHMYeCKMM BOMPOCaM BbipaxalT, HACKO/IbKO 3TO
BO3MOXHO, MeX/AYHapoAHOe cornacoBaHHoOe MHeHWe Mo OTHOCALWMMCS K Npo6ieme BonpocaM, Tak Kak Kax bl i
TeXHN4YecKkuit KOMUTET UMeeT NpeacTaBuTeNell OT BCeX 3aMHTEPECOBaHHbIX HalMOHalbHbIX KOMUTETOB M3OK.

Bbinyckaemble [OKYMEHTbl UMEKT POpPMYy pekomMeHAauuin Ans MexAyHapoAHOTo UCNOMb30BaHUS, Ny-
61uKytoTCA B hopMe CTaH[apTOB, TEXHNYECKUX YCNOBUIA, TEXHUYECKNX OTYETOB AN PYKOBOACTB U NPUHUMA-
10TCA HauMOHaNbHbIMKU KOMUTETAaMU M3K MMEHHO B TaKOM KayecTBe.

B uenax copeiicTBus MeXAYHapPOAHON YHUMKALUM HALMOHANbHbIe KOMUTETbl M3AK 0653ytl0TCA Makcu-
MaslbHO SICHO M NOHSATHO Mcnonb3oBaTb Myb6nunkauum M3K B CBOMX HaLMOHANbHbIX U PernoHanbHbiX Ny6amn-
Kauusax. llo6oe pacxoxgeHune mexay ctaHgapTamMu MOK 1 COOTBETCTBYIOWMMN HALMOHANbHBIMU UAN Perno-
HaNbHbIMW CTaHAapTaMmn AO/HKHO 6bITb ACHO 0603HAYEHO B NOCNEAHUX.

M3K He npepocTaBnsfeT HUKaKO MapKMpoOBKW COOTBETCTBMS U He HeceT OTBETCTBEHHOCTU 3a nwboe
ob6opyfoBaHue, 3afBNeHHOe Kak COOTBETCTBYlOLEe OAHOMY U3 ee CTaH4apToOB.

Heo6xo4uMMo 06paTuUTb BHUMAHWE HA TO, YTO HEKOTOPbIE 3/IEMEHTbLl JAaHHOI0 TEXHMYECKOro oTYeTa MO-
ryT 6bITb NPpeAMETOM NaTeHTHOro npaBa. M3K He HeceT OTBETCTBEHHOCTN 3a MAEHTUR MKALMNIO HACTUYHO UK
NOJIHOCTbLIO TAKOTO NaTEHTHOrO npasa.

OcHOoBHana 3ajjavya TeXHUYecKknx komutetos MIOK 3aknoyaeTcsa B NOATOTOBKE MeXAyHapoAHbIX cTaH4ap-
TOB. TeM He MeHee TEXHUYECKNI i KOMUTET MOXEeT BHECTU NpeAnoXeHne o Ny6ankaLlum TeEXHUYeCcKoro otyeTa B
TOM cnyvae, Korga oH cobpan gaHHble, OT/IMYHbIE OT TeX. KOTOpPble 06bIYHO Ny6UKYIOTCA B Ka4ecTBe Mexnay-
HapoAHOro cTaHgapTta, Hanpumep faHHble, OTHOCALWMNECA K NOCNEAHUM TEXHNYECKUM JOCTUXKEHUAM.

TexHuyeckne komuteTel MK He 06a3aHbl NepecMaTpuBaTb TEXHUYECKME OTHYETHI A0 TeX Nop. noka npe-
focTaBfifieMble UMW aHHble He MepoCcTaHyT cunTaTbCs AeCTBUTENbHbLIMW WX NOME3HBIMU ANA pa3paboTuun-
KOB [ OKyMeHTa.

IEC/TR 62251. KoTOpbIii ABNSieTCA TEXHUYECKUM OT4eToM, 6Gbl/1 MOArOTOBAEH TeXHUYECKUM KOMUTETOM
TC 100 «Ayano-, Buaeo- n MynbTuMeAuniiHble cucTembl U 060pyJoOBaHueE».

TeKCT HacTosALWero TEXHNYECKOro oTyeTa OCHOBAH Ha CNeAyLlW X JOKYyMeHTax:

MpoeKT AOKyMeHTa A/1si F0/10CoBaHus OTYeT 0 ro/I0COBaHNM
100/561/DTR 100/662/RVC

MonHy nHchopmaLuuio 0 roI0COBaHUN N0 0A06PEHNI0 HACTOALWEr0 TEXHNYECKOro 0TYHeTa MOXHO HaTu
B BbllUE€yKa3aHHOM OTYeTe O r0/I0COBaHUN.
HacTofAwas ny6nukauna 6bina coctaBneHa B cooTseTcTBum ¢ Aupektusamm MCO/MIK. yacTb 2.
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HALWOHAIANDBHGLb I CTAHAAPT POCCWUMCKOMWN GPEOLEPALUMN

CNCTEMblI N OBOPYAOBAHWE MYNbTUMEANA

OueHka kayecTBa. CuctemMbl ayano-, BUAEO0CBSA3N

Multimedia systems and equipment. Quality assessment. Audio-video communication systems

fata BBegeHns — 2019—04—01

1 O6nacTb NpUMeHeHns

HacTofAwwnii cTaHgapT ycTaHaBaAMBaeT napameTpbl, KOTOpble J0/KHbl 6biTb M3MepPeHbl 06bEKTUBHBLIMYU
MeTofaMu, a Takke MeToAbl U yC/NOBUS M3MepPeHuii, npoueaypbl 06paboTKNn U3MEPEHHbIX AAHHbIX W Mpej-
cTaBneHua nonyvyeHHol nHopmaynmn ana o6bEKTUBHOW CKBO3HOI (34€eCb 1 flanee nNo TEeKCTY TEPMUH «CKBO3-
HOli» 0603Ha4YaeT «OT Havyana 1 A0 KOHLa») OLeHKN kKayecTBa CUCTEM ayAmno-, BUAEOCBA3N, OCYyL,eCTBAAEMOi
nocpeacTtBoM LU POBbIX CeTeil. IamepeHuns cnegyeT NpoBOAUTb MPU ABYXCTOPOHHEM W MOJIHOM 3Ta/lOHHOM
curHane. NpepgnonaraeTcs, UTO cUCTEMbl o6ecneyeHbl kaHalaMu 31eKTpuyeckux UHTepdelicoB Ha BXxofe
BbIXO/Je€ ayno-, BUAEOCUTHANO0B AN 06bEKTUBHOW OLEHKN.

JononHuTenbHble TpeboBaHuA ANA CUCTEM, He obGecneyvyeHHbIX TakMMWU KaHanamu, ocTaBfieHbl AN
fanbHellero n3yyeHus.

2 HopmaTtuBHbIe CCbISIKA

B HacTosiwem cTaHfapTe UCNOMb30BaHbl HOPMATUBHbIE CCbIZIKM Ha cneAylolwmne cTaHfapTsl. Ans gatu-
pOBaHHbIX CCbIZIOK MPUMEHAIT TONbKO yKa3aHHOE U3gaHne CCbI/IOYHOTO cTaHfapTa, 419 HeAaTUPOBaHHbIX —
nocnefHee n3gaHue CCbIZIOYHOTO cTaHAapTa (BkoYas BCe U3MEHEHUA K HEMY).

IEC 60268-4, Sound system equipment — Part 4: Microphones (O6opyaoBaH/e 3BYKOBbIX CUCTEM.
YacTb 4. MUKPO OHbI)

IEC 60268-5. Sound system equipment — Part 5: Loudspeakers (O6opyaoBaHne 3BYKOBbIX CUCTEM.
YacTb 5. F[pomkorosoputenm)

IEC 61146-1:1994. Video cameras (PAL/SECAM/NTSC) — Methods of measurement — Part 1: Non-
broadcast single-sensor cameras [Buaeokamepbl (PAL/SECAM/NTSC). MeToabl namepeHus. Yactb 1. Kame-
pbl C OA4HUM NpeobpasoBaTesem, He NpefHasHaYeHHble ANA TeneselwaHuns]

IEC 61146-2:1997, Video cameras (PAL/SECAM/NTSC) — Methods of measurement — Part 2. Two-
and three-sensor professional cameras [Bugeokamepbl (PAL/SECAM/NTSC). MeToabl usmepenus. Yactb 2.
MpodeccnoHanbHble Kamepbl C ABYMSA U Tpema npeobpasosatensimu]

IEC 61966-2-1:1999 with Amendment 1 (2003), Multimedia systems and equipment — Colour
measurement and management — Part 2-1: Colour management — Default RGB colour space — sRGB
[MynbTumepwniiHble cuctembl 1 obopynosaHue. isamepeHne n ynpaBneHne uBeToM. YacTb 2-1. YnpaBneHue
uBetom. LiBeToBoe npoctpaHcTBo RGB, ncnonbsyemoe no ymonyanunwo — sRGB]

IEC 61966-3:2000, Multimedia systems and equipment — Colour measurement and management —
Part 3: Equipment using cathode ray tubes (MynbTumepwniiHble cuctembl n obopypoBaHue. ismepeHue u
ynpaBneHue ysetom. Yactb 3. ObopyaoBaHue, NCNONb3YlOLLEE 3/TEKTPOHHO-/Ty4YeBble Tpy6OKu)

N3paHue oduymansHoe
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IEC 61966-4:2000. Multimedia systems and equipment — Colour measurement and management —
Part 4: Equipment using liquid crystal display panels (MynbTumeauiiHble cuctembl 1 o6opynoBaHue. Namepe-
Hue n ynpasneHune usetom. YacTb 4. O6opygoBaHue, NCNob3ylol ee XUAKOKpUCTananyeckne gucnneiinole
naHenwu)

IEC 61966-5:2000', Multimedia systems and equipment — Colour measurement and management —
Part 5: Equipment using plasma display panels (MynbTumeauiiHble cuctembl M 06opyfoBaHue. MiamepeHue u
ynpasneHune usetom. Yacte 5. O6opyaoBaHune, ncnonb3yl,ee naasMmeHHble AUCnaeliHble naHenn)

IEC 61966-9:2000", Multimedia systems and equipment — Colour measurement and management —
Part 9: Digital cameras (MynbTumepauniiHble cuctembl 1 o6opyaoBaHue. isamepeHue n ynpaBreHue LBETOM.
YacTtb 9. LiludpoBble kamepbl)

ITU-R BS.1387-1:2001. Method for objective measurements of perceived audio quality (Metog o6bek-
TUBHbIX U3MEPEHN i BOCNPUHMMAaeMOro kayecTsa aygunocurHana)

ITU-R BT.601-5:1995, Studio encoding parameters of digital television for standard 4:3 and wide-screen
16:9 aspect ratios (MapameTpbl CTYAUAHOTO KOAWPOBAHUA LMK POBOro TeNeBUAEHUA ANA cTaHgapTHOro op-
MaTHOro COOTHOWeEeHNA 4:3 N LWWMPOKOIKPAHHOTO (POPMAaTHOrO COOTHOWEHNA 16:9)

ITU-T J.144:2001. Objective perceptual video quality measurement techniques for digital cable television
in the presence ofa full reference (MeToabl 06bEKTUBHOTO N3MEPEHUA BOCNPUHMUMAEMOrO KayecTBa BUAEOCUT-
Hana Ansa undpoBoro kabenbHOro TeNIeBUAEHNUS NPU HATMYUU NOSTHOTO 3TAJIOHHOTO cUrHana)

ITU-T P.931:1998. Multimedia communications delay, synchronization and frame rate measurement (3a-
AepxKa npu nepefavye MynbTUMeANAHbIX AaHHbIX, CUHXPOHMU3aLNUSA N U3MEpPEHNe YacToTbl KagpoB)

3 TepMuHbI 1 onpeaeneHvs

B HacToAlWem cTaHAapTe NPpUMeHeHbl CneAyloline TEPMUHbI C COOTBETCTBYOLWUMK ONpeAeeHUaAMuU:

3.1 cuctema aygmo-, sugeocsasun (audio-video communication system): Cuctema, obpabatbsiBatowas
ayano-, BULEO- U. BO3MOXHO, ApYyrne NOTOKW AaHHbIX CUHXPOHW3WPOBAHHbLIM B pamMkax BOCMPUATUS NOJSb30-
BaTeneii cnocobom gna nepepayn n/unu obmeHa nHdopmayneii, pabortatwlan, kak npegnonaraetcs, yepes
NoKanbHY UAK rnobanbHy LUMPOBYO CeTb.

3.2 DMOS (DMOS): Pa3HocTb KayecTBa MCXOA4HOT0 N 06paboTaHHOro BUjeocurHana, oueHmMBaeMoro Ha
OCHOBaHWUN CpeAHUX IKCMEePTHbIX oueHok (MOS), noNyyeHHbIX B pe3ynbTaTe Cy6beKTUBHON OLEHKN ucnbiTa-
HUIi. NpOBEAEHHbIX TPYNNON 3KCNepToB No kayecTBy BugeocurHana (VQEG).

3.3 PEAQ (PEAQ): OueHka BOCNpMATMA KayecTBa ayauocurHana, onpepeneHHas coOrnacHo
ITU-R BS.1387-1.

3.4 PSNR (PSNR): O6beKkTMBHbI/i napamMeTp kayecTBa BUeocurHana, onpegensieMbiii OTHOWEHNEM
NUKOBOTO CUTHana K WyMy, KOTOPbI/ BbIYNCAAOT N3 CPABHEHUSI NCXOAHbIX 1 06paboTaHHbIX BUAEOKAAPOB.

3.5 VQR (VQR): O6bekTBHAaN OL,eHKa KayecTBa BUeOCUTHaNa, 3aHUXEHHAA NO CPaBHEHMWIO C NO6bIM
06beKTUBHbLIM NapameTpomM 6narogaps HanuuMioo onTUManbHoOW Koppensyum ¢ DMOS.

4 KoHdpurypauust Ans oLeHKn KavyecTBa

4.1 BXoAHble ¥ BbIXOAHbIE KaHanbl

AyAuo- N BUAEOCUTHAN B ayAuo-, BUAEONOTOKAX JOJ/IKHbI 6blTh 3aperncTpMpoBaHbl Ha COOTBETCTBYIO-
LWMX BXOAHOM M BbIXOAHOM KaHanax CUCTEMbl ayauo-, BUAEOCBA3N, Kak MoKa3aHo Ha pucyHke 1.

« 3ameHeH Ha IEC 61966-5:2008. OagHako ANs 0g4HO3HA4YHOro cobniofeHns TpeboBaHWii HacTosALero cTaHaapTa,
BbIPa)KEHHOT0 B JaTUPOBAHHOW CCbl/IKe, PEKOMEHAYETCA NCMO/b30BaTh TO/IbKO YKa3aHHOE B 3TOI CCbl/Ike n3gaHue.

3aMeHeH Ha IEC 61966-9:2003. OgHako Ana 04HO3HAYHOro cobnogeHnss TpeboBaHWil HacToAWero cTaHaapTa,
BbIPAXEHHOIO B aTUPOBAHHOI CCbifike, PeKOMeHAYeTCst UCNOMb30BaTh TOMIbKO yKa3aHHOE B 3TON CCblNIKe U3faHue.

2
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PucyHok 1— Mogesnb cuctem ayamno-, BUAeocBa3mn

4.2 TOMKM BXOLHbIX U BblXO4HbIX OKOHEUYHbIX YCTPOACTB

PykoBOACTBYSICb MPUHLMWMNOM CKBO3HOW OLlEHKM KayecTBa CUCTEM ayauo-, BUAEOCBA3M, TOUYKM ANA MO-
nyyeHnss Heo6paboTaHHbIX AaHHbIX AO/MKHbI 6bITb B MaKCMManibHO BO3MOXHON CTENEeHN npefesibHbIMU OKO-
HEeYHbIMW TOYkamu. MeTofbl U3MEPEHNS U XapaKTepucTukn obopyaoBaHns, BXOAALWETO B cOCTaB CUCTeM ay-
AVO-. BUAEOCBA3MN, CTaHAapTU30BaHbl, HANPUMep Ha BXOAHble Nnpeobpa3oBaTenn, Takue Kkak Bujeokamepbl u
MUKPOM OHbI, pacnpocTpaHsatoTca M3K 61146-1. MOK 61146-2. MOK 61966-9 n MOK 60268-4. a Ha BbIXOAHbIE
npeo6pasoBaTenu, Takme Kak gucnnen BuaeocurHana u rpomkorosoputenn. — M3K 61966-3, M3K 61966-4,
M3K 61966-5 1 M3K 60268-5. Tpe6oBaHNS KOTOPbIX MOTYT 6bITb HE MPUMEHUMbI 419 CKBO3HOW OL€HKMN Kaye-
cTBa CUCTEM ayamno-, BUAEOCBA3MN.

CTpyKTypHasa cxema OLEeHKN KavyecTBa Npu ABYXCTOPOHHEM U NOJIHOM 3TA/IOHHbLIX CUTHaax npusejeHa
Ha pucyHke 2.

J — VUCXOAHbI 3TANOHHBIN ayM0- UMK BUAEOCUTHAN:

2 -- npeaBapuTenbHas NOArOTOBKA ayAuo WU BUAEOCUTHAnNA:

- yMeHblIeHMe AMHAMWYECKOTO YaCTOTHOTO AManasoHa ayaunocuruana

- yMEHblWEHNE pa3mepa Kajpa M 4acToTbl KAaApOB BUAEOCUTHANA AN MONYYEHNA NPUTOAHOCTM K OLEHKE KayecTBa cCUCTeM ay-
ANO-. BUJEOCBSA3U, NPN HEOGXOAUMOCTH.

3 -- KOAMpOBaAHMWE C MOMOLbIO KOAEpa CeTeBOI NOTOKOBOI Nepegayu ¢ 3aaHHON CKOPOCTbIO Nepefaun AaHHbIX 415 cornacosa-
HWUSA MPONYCKHOI CMOCOBHOCTU CKBO3HOTO CETEBOr0 COeANHEHUs

4 — pekojupoBaHue C MOMOLbIO AeKojepa U BU3yanusauus NoayUYeHHbIX AaHHbIX 451 MTONYYEHNS CAbIWMMbIX U BUAUMbIX JaHHbIX;
5-- c60p JaHHbIX M pacyeT OLEHKU KayecTBa AN NpejoCcTaBAeHUs UH(OPMALUKU, YCTAHOBEHHON HACTOSILL UM CTaHAAPTOM

PucyHok 2 — CTpyKTypHas cxema OLEeHK/ KayecTBa

5 KauecTBO BugeocurHana

5.1 BBegeHue

B HacTodawem cTtaHgapTe aond CKBO3HOW 06BbEKTUBHOW OLEeHKN KadyecTBa BumaeoCcurHana pacCMOTpPEHbI
ABa acnekrta:
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- cTaTU4yeckme xapakTepucTuku, TakMe Kak BOCMpou3BefeHne TOHA U BOCNpou3BeeHue LBeTa, onmcaH-
Hble B 5.2 1 5.3:

-AUHaMun4Yyeckne xapakTepucTUKM, OCHOBaHHble Ha NOTOKOBOI Nepegaye BuaeokaApoB B CETU, ONUCAH-
Hble B 5.4. 5.5 n 5.6.

B KkayecTBe MCXOAHOMO 3TA/IOHHOTO BUAEOCUTHANa, yka3aHHOro Ha pucyHke 2 (no3muyusa 1). pekomeHpay-
eTcsa ncnonb3oBaTb Habop Hanbonee pacnpocTpaHeHHbIX NCXOAHbIX BUAEOCUTHANOB, HANPUMEpP UCNbiTaTenb-
Hble NocnefoBaTeIbHOCTU KaHaACKOro Hay4yHoro yeHTpa (CRC). Ana dpakTu4eckoro KogMpoBaHusi MOTOKOBOTO
BUAeOoCUrHana B ceTb C OrpaHNMYEHHON NONOCOW NPONycCKaHWs UCXOAHbIA 3TANOHHbIW cUrHan [O/XeH 6biTb
yMeHblleH No pasmepy kagpa v CKOpPoCTW nepefayun, Kak ykazaHo Ha pucyHke 2 (no3muus 2), ns-za BbICOKON
CKOpPOCTU nepefayun faHHbIX 1 60NbLWOro paamepa kagpa, npu Heo6Xxo4UMOCTK.

[locTynHble B HacTosllee BpeMA 3Ta/lOHHble BUAEONOC/eA0BaTENbHOCTN ANA AUHAMUYECKUX XapaKTe-
pucTuK npuBegeHbl B Tabnuue A.1. Bce UCTOYHWNKN 3TANOHHbIX BUEO0CUTHANO0B, yKa3aHHble B Tabaunue A. 1. Ko-
TOopble GblIM UCMONb30BaHbI TPYNNONA 3KCNepToB No kayecTBy BuageocurHana (VQEG) ana npoBefeHuns cy6b-
eKTUBHbIX UCMbITAHWII KayecTBa BUAeOCUTHaNa B LeNAX NOJy4YeHUs pasHOCTW CPeAHUX 3KCNEePTHbIX OLeHOK
(DMOS). a Takxe Ans 06beKTMBHOI oLeHKM kayecTBa BugeocurHana (VRG) cornacHo ITU-R 10-11Q/56-E1.
6blIN MCNOMIb30BaHbl B HACTOAWEM cTaHAapTe ¢ paspelweHns Bnagenbla — KaHafCKOro Hay4yHOro LeHTpa
(CRC).

dopmaT KaXAoro M3 UCXOAHbIX 3Ta/NOHHbIX BUAEOCUrHanoB cocTouT mu3 10 kagpos (g4nA pakoppa) +
Buaeokagpsl 3a 8 c + 10 kagpoB (gns Tpeinepa). CywectByeT ABa Bugeocdopmarta 525/60 'y n 625/50 Iy,
0fjHaKo B HacTosiWeM cTaHAapTe A8 OLEHKN KayecTBa UCNOb3YT ToNbko opmat 525/60 ly. npuBeAeHHbI i
B Tabnuue A.1.

Kaxpas cTpoka HaxoguTcs B NUKCEIbHOM MY/bTUN/EKCUPOBAHHOM 4:2:2 KOMMNOHEHTHOM BuAeocop-
maTe B nocnegosatenbHocTu Cb Y CrY.. u Tak ganee, 3akogupoBaHHoli B cooTBeTcTBuMK ¢ ITU-R BT.601-5,
roe 720 6ait/cTpoka ana Y. 360 6alit/cTpoka ans Cb. a Cr — 360 6ait/cTpoka gns Cr. CTpoKM coeANHEHbI
nocnefosaTesibHO B KaApbl, a KaApbl COeAUHEHbl NocrefoBaTelbHO B (hopMe nocnepoBaTtenbHOCTH haiinos.

dopmaT cofepxuTt 720 nukcenei (1440 6aliT) Ha ropu3oHTaNbHYl0 CTPOKY U MMeeT 486 aKTUBHbIX
CTPOK Ha Kaap. Pasmepsbl kagpoB cocTaBnaT 1440x486 = 699840 6alit/cTpoka. a pa3mepbl nocnefoBaTtesib-
HOCTM — pa3mep cainna us 240 kagpos 3a 8 ¢ + 20 kagpoB. Takum ob6pa3om, pa3mep caiina cocrasnseTt
699840 6GaiT/kagp x 260 kapgpoB = 181958 400 6alit. 30 kagpoB/c gaeT CKOPOCTb Nepegaun faHHbIX
699840 6aiT/kagp x 30 kagpoB/c x 8 6uT = 167961600 6uT/c. MOCKONbKY 3Ta CKOPOCTb Mepefayun AaHHbIX
CNMWKOM BblcOKas ANsi 06paboTkM 06GbIYHBIMWU MEepcOoHasbHbBIMU KOMMNblOTEpPamMy U NOTOKOBOW nepegayn B
ceTn VIHTepHeT, UCXoAHble UCNbITaTeNbHble NOCNef0BaTeNbHOCTU 6blNN YMeHblUEeHbl N0 pasMepy kajpa fo
320x240 nukceneit n no dhopmaty — Ao 24-6ut/nukcenb LBETOBOro npocTpaHcTBa RGB (BMecTo LBETOBOrO
npoctpaHctBa YCC) Ana cooTBeTcTBMA Tunosomy Bugeodopmaty (AVI) c yyetom TpeboBaHuii IEC 61966-2-1.

MpumevyaHune 1— OueHka owN6OK, NPOBOANMAS MOIMKCENbHO. TPebyeT yBepeHHOro UCNo/b30BaHus KpaiiHe
BbICOKOW cTeneHn Hopmanusauuun. 4na Hopmanusauum TpebyeTcs kak NpoCTPaHCTBEHHOE, Tak U BPEMEeHHOe BbipaBHU-
BaHMe. a Takxe Nonpasku Ha ycuneHue n cmeleHve. C aTol Lenbio cnegyeT obpatuTtbes k pasgeny A2 ITU-R 6Q/39-E.

MpumeuaHune 2 — MNOCKOMbKY 3HaYeHNA 06EKTUBHBIX NOKa3aTe el kayecTsa B 3HAYNTENbHON CTEeNeHn 3a-
BWCAT OT KOHTEHTa BMAeocurHana, cnefyet B MakC/MasbHO BO3MOXHON CTEMEHN UCMOMb30BaTb pas/iMyHbie Hanbonee
pacnpocTpaHeHHble NCTOYHWUKN BUAEOCUTHANO0B.

MpumevyaHune 33— lNokasaTenu kayecTsa BUAEOCUTHANA, MOyYEHHbIE NYTEM 06BHEKTUBHON OLEHKU, NpoBe-
[JEeHHOI cornacHo pasgeny 5. fomxHbl 6bITb NpeobpasoBaHbl B VQR nocpefcTBoM onTMManbHON koppensauum ¢ DMOS,
paccmatpuBaemoii B ITU-R WP 60.

5.2 CKBO3HOE BOCNpOM3BejeHNe TOHOB

5.2.1 MapameTpbl, nognexauwmne oyeHke

OUueHNBalOT CKBO3HYIO HENUHEHOCTb B OTHOLWEHUN BOCNPOU3BEAEHUSA TOHOB.

5.2.2 MeTof oueHKu

B kauecTBe MCXOA4HOr0O 3TAa/lOHHOTO CUrHana A8 no3myum 1 pucyHka 2 AO/DKHO 6biTb MCNOMB30BAHO
n3obpaxeHune WKanbl cepbiXx TOHOB, ycTaHOBNeHHOe M3K 61146-1. kak noka3aHo Ha pucyHke 3. Ctatuyeckoe
axpomaTtnuyeckoe nsobpaxeHne JO/KHO ObiTb NOATOTOBMEHO (MNO3MLNA 2 HA PUCYHKe 2) 1 NOBTOPHO 3aKoau-
pOBaHO Kak MOTOKOBbIV BUAEOCUTHAN, NepefaHHblli B CETb.
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PucyHok 3 — M306paxeHune LWKabl cepbix TOHOB, ycTaHoBeHHoe M3OK 61146-1

Mony4yeHHbIi NOTOKOBbLIN BUAEOCUTHAN AO/KEH 6blTb JEKOAMPOBAH N BOCNPOU3BeeH YCTPOCTBOM Npo-
cCMOTpa BXOAALWMUX NOTOKOBbIX BUAEOCUTHaNoB. NMognexawmne oTobpaxeHnNio gaHHble n306paxeHnsa AOKHbI
6bITb 3aperncTpupoBaHbl BbIXOAHbIM OKOHEYHbIM YCTPOWCTBOM.

[laHHble NPpUHATOro n3obpaxeHunsa cnepyeT cpaBHWBaTb MO NOKa3aTeNsAIM TPEXKOMMNOHEHTHbIX AaHHbIX: R
(kpacHbIl). G (3eneHblii) n B (CUHWKIA), ycpeAHEHHbIX B KaX A0 U3 COOTBETCTBYOLWNX 061acTei.

5.2.3 TlpepcTaBneHune pesynbTata OLeHKN

Pe3ynbTaTbl OLEHKW, BKAOYaOLUiMe JaHHble BOCNPOM3BeJeHNs M306paxeHusa no cpaBHEHWIO C BXOA-
HbIMW A@aHHbIMW N306paxeHns, fO/MXHbI ObITb NpefcTaBfieHbl B BUge tabnuubl un rpauka, kak nokasaHo B
Tabnuue 1 u Ha pucyHke 4. COOTBETCTBEHHO, BMeCcTe C OLleHNUBaeMoil cucTtemoil ayano-, BUAEOCBA3N U cne-
undukaumein Toukn Bxoga-sbixoaa.

Tab6bnuua 1— lMpumep BOCNPOU3BEAEHNSA TOHOB

Cneuundukamu» BxogHol curHan BbixofgHOW curHan
N3mepeHune
R. % G. % B .* R G 8 R G B
0 2.0 2.0 2.0 44 43 44 34 39 28
1 4.5 4.5 4.5 63 63 62 55 60 53
2 8.1 8.1 8.1 82 81 82 73 78 69
3 13.0 13.0 13.0 102 102 101 93 98 87
4 19.8 19.8 19.8 123 122 123 115 120 110
5 27.9 27.9 27,9 144 144 144 136 140 128
6 37.8 37.8 37.8 165 164 165 158 163 152
7 48.6 48.6 48.6 184 184 186 174 180 171
8 63.0 63.0 63.0 207 206 208 198 203 195
9 77.3 77.3 77.3 226 227 228 216 219 213
10 89.9 89.9 89.9 243 243 235 217 218 211
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YpOBeHb BbIXOAHOMO cUrHana (8-6uTHbIiA)

PucyHok 4 — Mpumep rpadurka Bocnpon3seeHns TOHOB

5.3 CKBO3HOe BOCMPOM3BE[OHMNO LBeETA

5.3.1 MapameTp, noanexauwunii oueHke

OueHnBalT CKBO3Hble CABUMN LBeTa B LBeTOBOM npocTpaHcTtBe CIELAB gnsa ctatuyeckoro LBeTHOro
n3obpaxeHus.

5.3.2 MeTo4 oueHkn

B kauecTBe MCXOA4HOr0O 3TA/IOHHOTO CUrHana A8 no3uyum 1 pucyHka 2 JO/HKHO 6bITb MCNONB30BAHO
n3obpaxeHune WKanbl BOCNPOM3BeeHUA LBeTa, ycTaHoBNeHHOoe M3K 61146-1. kak nokasaHO Ha puUcyHke 5.
CTaTnyeckoe LUBeTHOe n3obpaxeHne AOMXKHO 6biTb NOATOTOBAEHO (MNO3ULUA 2 HA PUCYHKe 2) N MOBTOPHO 3a-
KOLMPOBAHO Kak NOTOKOBLI/i BUAeocurHasn, nepefaHHblii B ceTb.

PucyHok 5 — M306paxeHne Likanbl BOCNPOM3BeeHNs LeTa no M3K 61146-1

MoNy4YeHHbI NOTOKOBLIN BMUAEOCUTHAN AOMXKEH 6biTb AEKOAMPOBAH W BOCNPOM3BEAEH YCTPOWCTBOM
npocMoTpa NOTOKOBbLIX BUAEOCUTHANOB. Mognexalne oTo6paxeHuto AaHHble LLBETHOTO N306paxeHus [ONX-
Hbl 6bITb 3apPETrMCTPUPOBAHbI HA BbIXOA4HOM OKOHEYHOM YyCTpOiiCcTBE.

[laHHble NPUHATOTO U306paXeHUs JO/KHbI 6GbiTb NOMYyYeHbl B popMaTe TPEXKOMMNOHEHTHbIX AaHHbIX: R
(kpacHblit). G (3eneHblii) n B (cMHKi1), ycpeaHEHHbIX N0 KaXA0li U3 COOTBETCTBYOLWMUX o6nacTell.
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5.3.3 MpepacTtaBnieHne pe3ynbTaTta OULeHKN

Pe3ynbTaTbl OLEHKW, BKAOYalLWmne BXOAHbIe U BbiXOAHble LBeTa B hopmaTte gaHHblXx R. G n B. gonx-
Hbl 6bITb PACCMOTPEHbI Kak LiBeTa B LBETOBOM npocTpaHcTBe sRGB. onpegeneHHom B M3K 61966-2-1. OHu
[OMXHBI 6bITb Npeo6bpasoBaHbl B CIE 1976 L*a*b* ogHOpoAHOE LUBETOBOE NPOCTPAHCTBO. LiBeTOBbIE pa3HoOCTH
OE*A mexay 3TaNOHHBIMW WU NOJYYEHHbIMU JaHHbIMWU AO/KHbI 6GbITb paccyuTaHbl U NpefcTaBfieHbl, Kak no-
KasaHo B Tabnuue 2.

Ta6nuuya 2— lMNpumep BOCNpou3BeaeHUs LBeTa

Cheundukauus BxopaHoit cmeran Bbixopgkoi cquHan UseToBan
N3mepenne (B-6MTMBbINi*3) (B-6UTKbINX3) pasHoCTb.
R. % G. % B.% R G B a G B

0 87,053 80.546 87.216 222 205 222 221 211 215 3.5
1 48.904 24.181 23.419 184 134 132 186 135 129 1.4
2 37.405 27.352 12.466 163 141 99 164 144 91 4.2
3 25.874 32.782 5.646 138 154 69 139 156 66 2.0
4 12.176 34.717 19.279 98 158 121 96 158 123 0.9
5 15,414 34.081 41.443 109 156 171 109 158 166 22
6 17,982 29.222 61.449 117 146 204 119 145 196 1.9
7 36.893 24.007 52.231 164 130 190 163 137 187 3.9
8 51.332 22.896 45.507 188 130 178 187 132 162 5.3
9 43.311 3.062 4.885 174 52 65 172 56 54 8.1
10 83.988 56.759 4.964 236 197 65 219 201 62 4.7
11 2.426 25.943 13.965 47 138 104 45 140 105 1.2
12 3.259 7.178 18.424 54 77 118 50 77 113 2.7
13 82.033 49.052 37.190 233 184 163 219 186 157 3.7
14 10.356 12.908 4,612 91 101 63 89 100 53 52

CpefHAA uBeToBasA pa3HoOCTb cocTtaBnsaet: g£, = 3.396.

5.4 CKBO3Hble LUBETOBbIe pPa3HoOCTH

5.4.1 MapameTp, nognexatwunii oueHke

OueHnBalwT cpefHee 3Ha4YeHNe LBETOBbIX pa3HOCTeN B Nncuxodmsanyeckn o4HOPOLHOM LBETOBOM MpO-
cTpaHcTBe. onpegeneHHom B MOC 15.2, mexay aTa/loHHbIM BUAEOKAAPOM M COOTBETCTBYOLWNM YXYALWEHHbLIM
BU/EO0KagpOM.

5.4.2 MeTof oueHkKH

B kayecTBe MCXOAHOT0O 3TA/IOHHOIO CUrTHanNa AN No3nuun 1 pucyHka 2 Mcnonb3yoT 3TallOHHble BUAEO-
curHanel n3 tabnuubl A.1. Bugeocurdan gosxeH 6biTb NOArOTOB/IEH NyTEM yMeHbLWIEHNA pa3mepa Kajgpa Bu-
neocurHana B HecxaTom gopmaTe AVI (no3nuus 2 Ha pUcyHKe 2). B 3Toi To4uke HE06X0AMMO BCTPOUTL HOMeE-
pa kagpoB, 4TO6bl UX MOXHO 6bI/I0 UCNONb30BATb A4NA UAEHTUM NKALUN NPUHATLIX KAAPOB, COOTBETCTBYIOLNX
nepegaHHbIM Kagpam.

3akoanpoBaHHble U NepefaHHble NOTOKOBble BUAEOCUTHA bl AO/DKHbI HENPEPbIBHO PErMCTPUpPOBaTbLCA.
BbluncneHunsa fonxHbl 6biTb NPOBEAEHbI NOMNUKCENBHO.

CpefHI0l0 UBETOBYIO pa3HoCTb J, B  Ncuxom3nyeckn O4HOPOLHOM LBETOBOM MPOCTPAHCTBE MexXay
3TaNlOHHbIMU U YXy[ALWEeHHbIMU Kagpamu K paccunTbliBaloT no opmyne

n M, N
*E*X xm | X . 1)
N T-MyIkbl,
roe K - — TpunneTbl B LBEeTOBOM npocTtpaHcTBe CIELAB. cooTBeTCTBYOLWME Kax-

IM2 - M1 *1)(W2 - WH -1)
LOMY NMUKCENI 3TANOHHOTO Bugeokaapa K:

OE'6 - A(Ld. "C .) 4(abt ~a0,) 4(\ * K,) — uBeTtoBasi pasHocTb CIELAB mexgy nukcenamu.
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TpunneTsl B uBeTOBOM npocTpaHcTBe CIELAB f0OMXHbI GblTb UCKAOUYEHBI N3 3HAaueHuii nukceneit R.G n
B 3TanoHHbIX U yXyALIEHHbIX BUAEOKAAPOB NO YMONYaHWIO B LLBETOBOM npocTpaHcTBe RGB (SRGB). onpege-
neHHoMm M3OK 61966-2-1. KaxAablii nukcenb pacnonaraetca B cTpoke T u cTon6ue M Buageokaapa.

5.4.3 MMpepctaBneHne pes3ynbTaToB OLEHKN

Pe3ynbTaTbl OLEHKM NPeACTaBAAT B BuAe rpaduka 3aBUCUMOCTU LBETOBOW PA3HOCTU MEXAY KaxabiM
13 COOTBETCTBYWOLWUX KAAPOB M HOMEPaMN KagpoB, KAk NOKa3aHO HAa PUCYHKe 6. BMeCTe C ugeHTudukaumnei
MCXOLHbIX 3TAMIOHHbLIX BUAEOCUTHANMOB. TaKXe J0/DKHbI 6biTh NPEACTABNEHbl YCNOBUS U3MEPEHUs, Takue Kak
pasmep kajpa B MUKCENsX, 4yacToTa KafpoB, CKOPOCTb NOTOKA Nepefayn AaHHbIX.

LiBeToBas pasHocTb

LiBeToBas pasHocTb
A0 B — Fooome

OTaNoHHbI NCXOAHBIN 3aKOANPOBAHHBINR'
NOTMKCChI BuaeocurHan

50 100 150 200 HO
Kagpb!
c) Mpumep gns SRC15_REF__525

LiBeToBas pasHocTb

DTaNOHHbI UCXOAHBIN darofKptoBaHrcLl’
NOTOKOBbI BUAEOCUTHAN

50 100 150 200 250
Kapgpb!
e) Mpumep ana SRC17_REF_525

LiBeToBasi pasHoCTb

20
OT3MOrArMiA UCXOAHbBIN 3aKOAMPOBAHHbINA/
NOTOKOBBIVi BUAEOCUTHAT
15
0 50 100 150 200 250

Kafpbl
b) Mpumep ona SRC14_REF__525

LiBeToBasi pasHoOCTb
20

3Tanobii UCXOAHBIV 3aKOAUPOBaHHbIA/
Ir]roToBbIi BUAEOCUTHAN

50 100 150 200 250
Kagpb!

(1) Npumep anst SRC16_REF__ 525

LiBeToBas pasHOCTb

P F R (T

STarxnArblii UCXOAHbIV 3aKOANPOBaHHBIN/
naToBbI BuAeocurHan

50 100 150 200 250
Kagpbl
f) Npumep ans SRC18_REF__525

PuUcyHOk 6 — LiBeTOBble pasHOCTU MeXAy 3Ta/lOHHLIMU 1 NOTOKOBLIMU BUAeokaapamm npu 250 k6ut.'c n 30 kagp/c. nucT 1

8
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LineToBnn pasHocTb LiseToBas pasHoCTb

A) Npumep ana SRC19_REF__525 h) Mpumep ans SRC20_REF__525
LiBeToBas pasHoCTb LiBeToBasA pa3HOCTb
20r----  S—

OTa/IOHHBIN UCXOAHbIV 3aKOAMPOBaHHbI/
NOTOKOBbI BUAEOCUTHA

i) Mpumep gna SRC21_REF__525

YCnosua OLEeHKN:

- pasmep Bugeokagpa — 320 x 240 nukceneii:

- yactoTa kagpos — 30 kagp/c;

- NOTOKOBas CKOPOCTb Nepegayun faHHbix — 250 k6uT/c;

- MponyckHas cnocobHoCTb ceTn — 6onee 250 k6UT/c;

- Bocnpou3BegeHne — nneiiep Microsoft Media Player® Bepcus 7.1

PucyHok 6. nuct 2
Ans 3akN0UYNTENbHON OLEHKN NONyYeHHble AaHHble AO/KHbI 6biThb yCPEeAHEHbl NO Kajpam C NOMOLY b
hopmynbl (2). 4uTo6bl 06ecneyYnTb eAWHUYHbIA NnapameTp 418 06bEKTUBHOW OLEHKU, ABNAKLWMUIACA 06LW UM
CpeAHWM 3HaYeHWeM LBETOBOIW pa3HOCTH, KOTOPOe AO0MXHO 6bITh NpeAcTaB/eHO, Kak nokasaHo B Tabnuue 3.
K,

| (2)
(K2-K,»1)4

Tabnunuya 3— Obwue cpefHNe 3Ha4YEHNS LBETOBbIX pa3HOCTe

VBeHTUIKALYS| UCXOLHOTO 3TA/IOHHOMO BUAEOCUrHaa OGLLge cpeaHee 3HaYeHNe LiBETOBOM pasHOCTU
SRC13_REF__525 9.6
SRC14_REF__525 8.4
SRC15_REF__525 14.9
SRC16_REF__525 8.3
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OkKOHYaHve Tabnuupbl 3

VAeHTUdMKaLMA UCXOAHOTO 3TANOHHOK BUeocUrHana O6ujee cpefiHee 3HaYeHNe LYBETOBOI pasHOCTy
SRC17_REF__525 16.8
SRC18_REF__525 8.2
SRC19 REF__ 525 8.2
SRC20_REF__525 9.2
SRC21_REF__525 5.4
SRC22_REF__525 13.2

5.5 CkBO3HOE OTHOWEeHNEe MakCcumManbHOro curHana Kk wymy (PSNR)

5.5.1 MapameTp, noanexatwunii oueHke

OueHNBalOT OTHOWEHNE MOLWHOCTN MakCMMallbHOro CUrHana Kk MmowHocTn wyma. PSNR, B TpexmepHoii
cucTeme KoopauHar.

5.5.2 MeTof oueHku

B kayecTBe MCXOAHOI0O 3TA/IOHHOrO CUrHana Ans nNos3nuun 1 pucyHka 2 MCNosb3ylT 3Ta/loOHHble BUEO-
curHansl u3 Tabnuubl A.1l. BugeocurHan fosmxeH 6biTb NOATOTOB/EH NMyTeM yMeHblleHWs pa3mepa kajpa
BMageocurHana B HecxaTtom dgopmarte AVI (nosuuna 2 Ha pucyHke 2). Npu Heo6XxogUMMOCTM B 3TON Touke
BCTpanBalT HOMepa KafpoB, YTOObl UX MOXHO 6bl/I0 UCNONb30BaTb AN UAEHTURUKALUN NPUHATLIX KaApoB,
COOTBETCTBYIOLWMNX NepefaHHbiM Kagpam.

3akoanpoBaHHble N NepefaHHble NOTOKOBbIEe BUAEOCUTHAbI JO/DKHbLI MPUHMUMATLCA HENpPepbIiBHO. Bbl-
YNC/IEHUA [OJIKHbI 6bITb NPOBEJEHbl NOMUKCENBHO.

CnepyeT ncnonb3oBaTb OTHOWEHME MaKCMManbHOro curHana k wymy (PSNR) mexay NOAHbIM 3TanoH-
HbIM M306paxeHnemM 1 BOCNPOM3BEAEHHbIM M306paxeHnem, pekomeHpgosaHHoe B ITU-T J.144. PSNR pac-
CUUTbLIBAIOT MO hopmyne

PSNR = 10ig $£ x|
9 MsE) G

rae MSE- - w £ £ (d(p,m,n)-o(p.m,n))2.
n p-P,m-U,n-4,
K 1 .
rae " (Pi-Py*)(M2-m, *1)(2- N, N )’

d(p. T.M)n o (p. T. M) — NpPeACTaBNSIOT, COOTBETCTBEHHO, YXYALIEHHbIE U UCXOAHbIE MUKCENbHbIE BEKTO-
pbl B Kagpe p. cTpoke T u cTon6ue n\
Smax — MaKCUMasbHO BO3MOXHOE 3HAYeHWe MUKCeNbHbIX BEKTOPOB.
B cnyuae UBEeTHbIX M306paXeHUit KaxAblii 31eMOHT N306paxeHuUss 06bIYHO COCTOUT U3 TPEXMEPHbIX 3HA-

yeHunin: kpacHoro (R). 3enenoro (G) n cuHero (B). Takum obpasom, AnA onpefenieHna cpefHekBagpaTnyHbIX
OWMNBOK NPUMEHAT hopmMyny

MSERGB* - | £ | ii(R d-Rof *(Ga-G0)\(B d-BO)f, (4)
p-Ptm-U,n-N1
rae “max(RGB) “ 3 '22(w Ana 3HayeHnit npu N-6UTHOM KOAUPOBAHUMU.

Onsa oueHkn PSNR B 60/ee oHOPOAHOM LBETOBOM npocTpaHcTBe CIE 1976 LAB pekomMeHAywT npu-
MeHSATb hopmyny

1 p' m> « ., 2
MSELab * X S S [OE»b) * (5)
0.PIr-M,N1-MN
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roe Smax|Lab)A £ af(_ ax) +(amax) f (bmax) e<cdakTuyeckoe 3Ha4YeHne KOTOPOro 3aBUCUT OT LiBETOBOM

raMMbl UCXOA4HOTO LBETOBOro npocrtpaHctea RGB.
PekomeHayeTcs no ymoO/N4YaHUIO WUCNoNb3oBaTb LBEeTOBOe npocTpaHcTBo RGB. onpepgeneHHoe
M3K 61966-2-1. B KoTOpoM Smax(Lab) =148.254.

NMpumeyaHne — Cnesyet OTMETUTb, YTO YSIEHbI CYMMUPOBaHUS B chopmMyne (5) ABNSIOTCS KBaJpaToM LBETO-
BbIX pasHocTeli B NcMxoun3nyeckn o4HOPOAHOM LiBETOBOM NPOCTPAHCTBE, ONMUCaHHbIX B 5.4.

[OoN0ONHUTENbHO ANA CPABHEHUS PACCUYUTLIBAKOT CUTHAS APKOCTU Y 1 ABa LBETOPA3HOCTHbLIX curHana C6
1 Cr, 0603HaYeHHbIX Kak Ycc, no popmyne

MSEV,-T?2-X X X ((ya-y»)2'(4 -CJ *(c,.-C,)]2- (6)

B cucteme yBeToBOro npoctpaHctesa YCbCr. onpegeneHHoro B M3K 61966-2-1 Smax(Ycc) _ 1,01659.

5.5.3 TlpepcrtaBneHne pe3ynbTaToB OLEHKU

PSNR B TpexmepHbix npocTpaHcTBax Lab. Ycc 1 RGB Bmecte ¢ PSNR B 0fHOMEpPHbIX NpocTpaHcTBax
L' n Y ponxHbl 6bITh NpefcTaBaeHbl B NPOTOKO/E, Kak NOKa3aHo Ha PUCYHKe 7.

Takxe AO/KHbl 6bITb NPeACTaB/IeHbl YC/I0BUSA N3MEPEHUSA, Takne Kak pasmep kajpa B NUKCenax, 4yacrto-
Ta KaipoB, CKOPOCTb NOTOKa nepefayn faHHbIX B 6GuTax.

MpunmeyaHnune — Bnpunoxenmn A ans nipopmaumn npusefeHo nporpaMMHoe obecrneyeHune ANA OLEHKN
pasnInyHbIX NapameTpoB KauyecTBa B OTHOLIEHWW W3BECTHOrO MNOTETUYECKOrO YXYyALWEHNs, UCNOb3yeMoro rpynnow akc-
nepToB No kayectBy BugeocurHana (GQEG). ¢ TOUKM 3peHUsi TpexMepHbIX U ofHOMepPHbIX PSNR BMecTe co cpefHeii
LiBETOBOI pa3HOCTbIO, pa3paboTaHHOe yHMBepcuTeToM Ynba B cCOTpyaHUYecTBe ¢ komnaHuel Mitsubishi Electric Corp.

PSNR aB PSNR, g6
SRC 13_REF__525 351 SRC14 REF 525
20
15m
50 100 150 200 250
Kagpbl Kagpb!
a) SRC13_REF__525 b) SRC14_REF__,525

PucyHok 7 — Mpumepsl ouyeHkn PSNR. anct 1

1n
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PSNR nb
Kagpb!
c) SRC15_REF__525
PSNR ab PSNR.ab
PSNR ab PSNR. b

PucyHoK 7, nucT 2

12
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PSNR 4B PSNR. 46

YcnoBus oueHKu:

- pasmep Bugeokagpa — 320 x 240 nukceneii:

- yacToTta kagpos — 30 kagp/c:

- CKOPOCTb NOTOKa Nepefayn gaHHbix — 250 K6UT/C;

- nponyckHasa cnoco6HocTb ceTn — 6onee 250 K6UT/C;

- BocnpoussegeHne — nneiiep Microsoft Media Player ® Bepcus 7.1

PucyHok 7. nuct 3

[Ons 3aknuntensHoli oueHkn PSNR A0MXHbI 6bITb yCpeAHEHbl N0 Kagpam ¢ nomouibio popmynsl (7),
4T06bl 0O6ecneuynTb 06U Me napameTpbl A1 06bEKTUBHON OUEHKN. Pe3ynbTaTbl pacyeTta AO/KHbI 6bITb Npes-
cTaBfeHbl B BUAe Tabnuubl 4.

PSNR. 1 I PSNRK. )
{Kr-K, +i)fcKi

Tab6bnunya 4 — O6wune PSNR. ycpefHeHHble MO Kagpam

MAeHTCMKALMS STAIOHHOTO

cvmana PSNR a CIELAB PSNR aYCC PSNR a RGB PSNR u L* PSNR aY
SRC13_REF_525 20.9 24.4 24.4 23.3 26.1
SRC 14_REF_525 22.3 29.9 30.0 24.4 30.9
SRC15_REF_525 17.7 215 215 21.9 235
SRC16_REF_525 22.1 27.0 27,2 23.7 28.2
SRC17_REF_525 16.9 23.7 23.7 19,6 25.1
SRC18_REF_525 22.5 28.3 28.3 25.2 30.2
SRC19_REF_525 22,3 27.0 27.0 24.4 28.4
SRC20_REF_525 20,7 23.2 23.0 21.3 23.6
SRC21_REF_525 24.4 29.8 29.7 24.9 30,3
SRC22_REF_525 18.8 23,6 23.5 215 24.9

5.6 CkBO3Had 06beKkTMBHAaA OLeHka KayecTBa BupgeocurHana

5.6.1 MapameTp, nognexauiunit oyeHke

OueHMBalOT Cy6bEKTUBHYIO pPasHOCTb CPpeAHMX 3KCNepTHbIX oueHok (DMOS) kayecTBa BugeocurHana
C MCNONb30BAHUEM MOAENN, UMUTUPYIOLER XapakTEPUCTUKN 3PEHUA U BOCNPUATUS YENOBEKOM LU POBLIX
BUAEOCUTHANOB.

13
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5.6.2 MeTof oueHKku

B pesynbTate nepBoro atana ucnblTaHuii n ndyyeuns VQEG BcooTeeTcTBUM € ITU-R 10-11Q/56-E npepa-
NIOXEHHbIX AeCcATn Moaenei oueHkn (pakTuueckn AeBATb U3 AECATU NpefcTaBfieHHbIX Mogenei 6biau npu-
3HaHbl 3P EKTUBHBIMU) NPUHATLI creaylowne Moaenn ANs OLEHKN KayecTBa BugeocurHana:

a) oueHka M306paxeHWa Ha OCHOBe cermMeHTauuu, obecneymBatolwas NPorHo3MpoBaHMe KayecTsa no
Habopy 3apaHee 3afaHHbIX CLEH:

b) oLeHKa 3pUTENbHOro pas/IMieHns, UMUTMpYyOLWaa peakynn NPpoCTPaHCTBEHHO-BPEMEHHbIX 3pUTENb-
HbIX MEXAHU3MOB YesoBeka.

C) OLeHKa UMUTaLUN XapaKTEPUCTUK 3pEeHNsT YesloBeKa C NCNoJIb30BaHUEM NPOCTPAHCTBEHHO-BPEMEH-
HbIX TPE@XMepPHbIX (PUNbTPOB;

d) oueHka cpepHekBagpaTnueckolh owunbkn (MSE), B3BELWEHHOW C MOMOLbIO 3pUTENbHbIX (UNLTPOB
yenoseka, Takux kak uNbTpbl HA OCHOBE NuUKcenei, 610KOB U NocnefoBaTeIbHOCTE;

e) oueHka napameTpa UCKaXeHWs BOCNPUATUSA, OCHOBAHHOTO Ha NPOCTPaHCTBEHHO-BPEMEHHOW Moaenu
3pUTENbHOW CUCTEMbBI YenoBeKa;

f) oyeHka, BknoyatoLWas oOLeHKy MOAenn BOCNPUATUA U BblfeNnTeNna Npu3HakoBs, cneynanbHo HacTpo-
€HHOro Ha onpefeneHHble TUMbl UCKAXEHWA;

[) oueHka kavyecTBa LMK POBOro BUAeOCUTHaNa, Bk YalLWas MHOXECTBEHHbIe acnekTbl 3pUTeNbHOM
YyBCTBUTENbHOCTK YenoBeka Npu o6paboTke NpocTbiX N306paxeHunit,

h) oueHka cy6beKTUBHOroO N3MEPEHNA BOCNPUATMA BUAEOCUTHaNa C UCNOb30BaHMEM Noaxofa K usme-
peHuio KayecTBa BUEOCUTHANA, TAKOro Xe. KakK A/ U3MEepPeHNst kKayecTBa BOCMPUATUSA peun;

i) oueHka c McCnonb3oBaHMEM XapaKTepUCTUK OrpaHUYeHHOW Mos0Cbl NPOMYyCKaHWA, BblAENEHHbIX W3
NPOCTPAHCTBEHHO-BPEMEHHbIX 061acTell U NMHelHOol KOMGUHALWMM napamMeTpoB A1A OLEHKN CYy6beKTUBHbIX
nokasarteneii kayecTBa.

O heKTUBHOCTb OLleHKN BCex mMofgenell 6blla NpoBepeHa C TOYKW 3peHUA BO3MOXHOCTU BblJeNeHns
NpM3HaKOB MO CPABHEHUIO C TPAAULMNOHHBIM METOAOM OTHOWEHUS MaKCUMasbHOIO CUTHANa K WwWymy.

VQEG B HacTosillee BpeMs NPOBOAMUT UCMNbITAHWA HOBOW NpeAsioXeHHO! Mofenu Ans oueHkn (MeTofa
OL,eHKM) Ha OCHOBE MO/THOTO 3Ta/IOHHOTO TeneBuaeHns. Bo3MOXHbIN Ha NpakTUke MeTo[ OLEeHKW Ha OCHOBEe
NOJTHOTO 3TA/IOHHOIO TeNIeBUAEHUSA HAXOANTCS Ha PACCMOTPEHUN.

MpunmeuvaHnune — Pecnybnukoit Kopes 6bi1 npeacTaBneH «HOBbI MeTOA», BKAOYAKOLWMIA B cebs npocTpaH-
CTBEHHO-BpEeMeHHOe BeliBneT-npeobpasoBaHune, kak onmcaHo B ITU-R 6Q/42-E. B HacTosiLLeM cTaHjapTe 3TOT MeTof 6bin
paccMOoTpeH B 06/1aCTu LIBETOBOroO NpoctpaHcTea SRGB. Kkak nokasaHo B NpuIoXeHun B.

5.6.3 NpepactaBnieHne pe3ynbTaToB OLEHKN
Pe3ynbTaTbl OLEHKN KayecTBa BUAeOCUTHANa [OMXHbI ObiTb NpeAcTaB/ieHbl B BUAE OLEHKUM pa3HOCTU
CpeAHNX 3KCMEePTHbIX OLLeHOK BMeCTe C UCMNO/Ib3yeMOi OLeHNBaeMoil Moenbo N yCNoBUAMMN.

MpumMmeuyaHue — Mpumep NpeacTaBNeHNsi Pe3ybTATOB OLEHKN HAXOAUTCS HA PACCMOTPEHUN.

6 KadectBO ayguocurHana

6.1 BocnpuHuMaemoe Ka4yecTBO ayjMocurHana no OTHOWEHMNIO K NOSIHbIM 3TA/IOHHbIM CUTHanNam

6.1.1 MapameTp, nognexawunii oueHke

OueHMBaT 3HaYeHNS 06bEeKTUBHON pa3Huubl kavyectBa (ODG). usmepeHHble MeTogom PEAQ (oueHka
BOCNPUATKSA KayecTBa aygmnocurHana), pekomeHgosaHHelmMm ITU-R BS.1387-1.

6.1.2 O6oCcHOBaHue

BocnpuHumaemoe kayecTBo ayanocurHana (PEAQ) sBnseTca OAHWM U3 K/0UYeBbIX (hakTopos npu pas-
paboTke UM POBLIX CUCTEM ayAmno-, Bugeocsasn. OduunanbHO NPUHATbIE UCNbITAHUA Ha NPOCAYyLWMBaHWE
Bcerga 6bl/1M BaXHbIM MeTOAOM OLEHKM KayecTsa ayAmocurdHana. OfHako Cy6beKTUBHble OL,EHKW KavyecTsa
ABNAOTCA TPYAOEMKAMMN 1 JOPOrocToAaWw M. B cBA3M ¢ aTUM BO3HUKNA HEO6XOAMMOCTb pa3paboTkn 06bek-
TUBHOTO MeTofa N3MepeHNs Npu NPOBEAEHNN OLEHKN KayecTBa ayanocurHana. TpaguynoHHble 06 beKTUBHbIE
MeToAbl U3MepeHuii, Takme Kak OTHOWeHWe curHana k wymy (SNR) unun obuwee rapMoHNYecKoe UCKaxeHue
(THD), B feicTBNTENBHOCTN HMKOTAA He mokasbiBasM JOCTOBEPHOrO0 BOCMNPUHMMAEMOro KayecTBa ayAnoOCKUTr-
Hana. Mpo6nembl BO3HMKAIOT, KOrga 3T MeTOoAbl NPUMEHSAIOT NO OTHOLWEHMNIO K COBPEMEHHbIM KOAeKam, KOTO-
pble ABASAITCA HEMIMHEWHbIMU 1 HeycTaHoBUBLWMMUCA. MC3-P (cekTop pagnocssasn MexayHapogHOro coksa
3/1eKTPOCBA3MN) peKoMeHA0BaN 06 bEKTUBHbIA MeTo4 M3MepPeHna 4N OLEeHKM BOCNPUHMMAaeMOoro KkayecTea ay-
AVOCcUrHana ucnblTyemoro o6opygoBaHns, Hanpumep, Kogeka ¢ HU3KOW CKOPOCTbio Nepefayn AaHHbIX, U3BECT-
Hbli Kak PEAQ (oueHKa BOCNpUATKSA KayecTBa ayanocurHana). 9ToT MeToq ycTaHoBneH B ITU-R BS.1387-1 un
KpaTKo onmucaH B npunoxexHun B.
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BbixoaHaa nepemMeHHas 06bekTMBHOroO meTofa nsMmepeHnin PEAQ saBndeTtcsa nokasatesnem 06beKTUBHOW
pa3Huubl kayectsa (ODG) u nokasatenem uckaxeHus (DI). ODG cooTBeTCTBYeT nokasaTento Cy6beKTUBHOW
pasHuubl kayecTBa (SDG) B cy6beKTUBHON 061acTu. TOYHOCTb oueHkn ODG orpaHMuyeHa OAHUM LEeCATUYHBIM
3HakoM. OpfHako cnepyeT co6nofgaTh OCTOPOXHOCTb W. B LLE/IOM, HE 0XufaTb, YTO pasHuua mexay nto6oi
napoii ODG B oAHYy fecATyl nokasaTens 6yAeT ABNATbCA 3HaunTenbHoli. DI uMeeT To Xe 3Ha4yeHue, 4TO
n ODG. OgHako DI 1 ODG MOXHO cpaBHWBaTb TO/IbKO KOJIMYECTBEHHO, HO He KayecTBeHHO. Kak npasuso,
ODG cnepgyeT ucnonb3oBaTb B kayecTBe nokasaTens kayecTBa Ana 3HayeHnit ODG. npu6ansntenbHo 6onee
MUHYC 3.6. ODG o4YeHb XOPOLIO KOPpPenupyeTcs ¢ Cy6beKTUBHOI OLeHKON B 3TOM gnana3oHe. Ecnun 3HaveHune
ODG cocTaBnseT meHee MuHyc 3.6. cnegyeT ucnonb3osatb DI. Takum o6pa3om, J0/MKHbI 6bITb U3MEPEHBI 06€
BbIXOfHble nepeMeHHble ODG u DI.

6.1.3 MeToa oueHkn n anroputm PEAQ

BasoBas mofenb meTofa 06bekTUBHOro n3mepeHna PEAQ noka3aHa Ha pucyHke 8. bazoBas mofenb
COCTOWT U3 ABYX BXOAO0B, OAMNH U3 KOTOPbIX NpegHasHavyeH 419 (Heo6paboTaHHOr0) 3Ta/lOHHOIO ayguocurHa-
na. COOTBETCTBYIOLWErO NO3NULUN 2 pUCYHKA 2, a APYroil — [NA McnbiTyeMoro ayguocurHana. Micnbltyemslit
ayauocurHan MoxeT ObiTb, HanpuMMep, BbIXOAHbIM CUTHANOM LUK POBbLIX CUCTEM ayano-, BUAEOCBA3MN, COOT-
BETCTBYWOLW UM BbIXOAY NO3MLUUN 4 pUCYHKa 2, HA KOTOPbI/i NogaeTca 3aTaNOHHbIA CUTHAN.

HacToAwwnin meTod nsamepeHus NpUMeHUM K 60MbWMHCTBY TUNOB 060pyaoBaHnsa Ana o6paboTkn uud-
pOBbIX M aHANOroBbIX ayANOCUTHANOB. B HacTofAwWwem cTaHgapTe paccMaTpuBaloT NpUMeHeHne meToga TO/IbKO
No OTHOLWEHN K LM POBLIM KaHanam ayanmocBa3n. BNok «ucnbiTyeMoe yCTPOWCTBO» COOTBETCTBYET MO3ULM-
AM 2 1 3 pucyHka 2.

POBOA
IOHTPONOHbI PPCHBTXE
onan WHrA0
O 6UKTMM T upoomHans
MEeTOZ Kana peHuii

PucyHok 8 — BasoBasi Mofe/b NpoBeAeHUs 06BEKTUBHbLIX U3MepeHuii

Anroputm nposefeHus oueHkn metoaom PEAQ npuBepeH Ha pucyHke 9. MeTtog PEAQ ocHoBaH Ha
06LLENPUHATLIX MCUXOAKYCTUUECKUX MpUHLUMNAxX. B Lenom OH cpaBHMBAEeT CWUrHasA, KOTOPbIli 6bl1 HEKOTO-
pbiM 06pa3om o6paboTaH, C COOTBETCTBYWLWNM CUHXPOHU3UPOBAHHLIM BO BPEMEHU 3TaNIOHHbLIM CUTHANOM.
Ha nepsom aTane o6paboTku curHana ucnonb3yetca nepudepuitHoe ycTpoiicTBO, MOJeNupyloL ee yxo, n3-
BECTHOE KaK «MOfe/ib BOCNPUATUSA», UNN «MOAeNb yxa». OAHOBPEMEHHble 610KM AaHHbIX 3TAIOHHOIO U 06-
paboTaHHOTo curHana npeo6pa3yTCs B BbIXOAHble CUTHANbl mMogenei yxa. Ha cnepywlem atane moaenu
anropuTma onpeAensitoT MPUCYTCTBME C/bILLMMOTO NCKaXEHNSA B UCMbITYyeMOM CUTHa/e NyTeM CPpaBHEHUS Bbl-
XOAHbIX CUTHANOB mMoaeneli yxa. MHpopmayusa, nonyyeHHas nocpeacTBoM 3TUX NPOLLECCOB, AaeT HECKObKO
3Ha4YeHu’, Tak HasbiBaeMbiXx MOV (BbIXOAHbIX NepPeMeHHbIX MeTofa U3MepeHuii), 1 MOXeT UCNONb30BaTbCA
ANA fAeTanbHOro aHannsa curHana.

KoHeuHOll Lenbto ABAsSieTCA ynpaBaeHue nokasatesem KayecTBa, COCTOSIL, €ro M3 O4HOT0 Ynucna, ykasbl-
BalOLWEro Ha CAbILMMOCTb UCKAXEHWUI, MPUCYTCTBYIOLWMUX B UCMbITYEMOM cuUrHane. B uensx coxpaHeHus atoro
napameTtpa TpebyeTcsa HekoTopas AanbHeliwas o6paboTka MOV, uMnTUpylowWwas KOTHUTUBHYO 4acTb C/yXO-
BOli cuctembl Yenoseka. Moatomy anroputm PEAQ BkIOYaET UCKYCCTBEHHYH HEWPOHHYI CeTb.

CyuiecTByloT ABe Bepcum PEAQ: «6a3oBasf» Bepcus, OoTAMYalOWasCsd HU3KUM YPOBHEM C/IOXHOCTU, W
«paclmpeHHasa» Bepcus, obecrneumBarwas 601blWY TOYHOCTb 3@ CUET 60/1ee BbICOKOW COXHOCTU. CTPYK-
Typa o6eunx Bepcuii 04eHb NOX0Xa M TOYHO cooTBeTCTBYeT Moaenn PEAQ. noka3aHHOW Ha pucyHke 9. OCHOB-
Hoe pasnunune mexedy 6a30BOI U pacWNPEHHON BeEpCUAMM 3ak/o4yaeTcss B COOTBETCTBYOLWMUX MOAENAX yXa U
Ha6ope ncnonbzyembix MOV. B npunoxexnun C npuBoanTca gononHutenoHas nigopmaumns o PEAQ. koTopas
nomoraeT NOHATb pe3ynbTaTbl N3MEPEHWIA.

PekomeHayeTca ucnonb3oBaTb AOCTYMHbIe 3TaNlOHHbIe curHansl n3 ITU B Buge WAV-cainnos (B op-
maTte Microsoft RIFF) Ha CD-ROM-gucke. Bce aTanoHHble curHanbl 6b6inn oTobpaHbl Ha yactoTe 48 kl'y ansa
16-6utHOoro PCM. OTanoHHble U UCNbITYyeMble CUTHaNbl, NnpefocTaBaeHHble ITU. yxe cornacoBaHbl Apyr C
APYrOM MO BPEMEHW N YPOBHIO, NO3TOMY AOMNOMHUTENBHOTO YCUEHUA UMK 3afepPXKN He TpebyloT.

ANropuTM namepeHunsa fokeH 6biTb OTKOPPEKTUPOBAH HAa YpOBEHb nNpocnywmuBaHus 92 b SPL.
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PucyHok 9 — MpepgctasneHne mogenn PEAQ

6.1.4 MpepcTtaB/ieHne pe3ynibTaToB OL,€HKMN

PesynbTaTbl nsmepenns PEAQ [oO/XHbl 6biTb NpuBeAeHbl B BuAe Tabnuubl napamMeTpoB yKa3aHHbIX
3Ta/IOHHOMO M UCMbITYEMOr0 CUTHaNOB'\ a TakXe MosyYeHHbIXx 3HavyeHuii DI n ODG.

Tabnuua 5 oTHocuTcA kK 6a30BoOii Bepcun, a Tabnuua 6 cofepxnT 3Ha4YeHUa ANa paclnMpeHHol Bepcuu.

Ta 6nwunuya 5— MNapameTpbl NCMLITYEMOTO CUTHaNA U NOlyHeHHble 3HaveHns DI n OOG ans 6a3oBoii Bepcun

Mapametp 01 ODG
Acodsna.wav 1.304 -0.676
Bcodtri.wav 1.949 -0.304
Ccodsax.wav 0.048 -1.829
Dcodryc.wav 1.648 -0.458
Ecodsmg.wav 1.731 -0.412
Fcodsbl.wav 0.677 -1.195
Fcodlrl.wav 1.419 -0.598
Fcodtr2.wav -0.045 -1.927
fcodtr3.wav -0.715 -2.601
gcodcla.wav 1.781 -0.386
hcodryc.wav 2.291 -0.166
Hcodstr.wav 2.403 -0.128
Icodsna.wav -3.029 -3.786
kcodsme.wav 3.093 0.038
Icodhrp.wav 1.041 -0.876
Icodpip.wav 1.973 -0.293
mcodda.wav -0.436 -2.331
ncodsfe.wav 3.135 0.045
scodclv.wav 1.689 -0.435

'> HauMeHoBaHMA COOTBETCTBYIOLMX NapaMeTpOoB 3Ta/OHHbIX CUFHAMNO0B NOJy4alnTCAa MyTeM 3aMeHbl MOACTPOKU
«cod» B HAMMEHOBaHWAX NapameTpoB UCMbITYEMbIX CUTHANOB Ha «ref», HanpumMep HauMeHoBaHWeM napameTpa 3TasoH-
Horo curHana ans «bcodtri.wav» siBnsetca «breftri.wavo.
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Ta6nuua 6— MNapamMeTpbl UCMLITYEMOrO CUrHaNa 1 NoslydeHHble 3HaveHns DI 1 ODG gnsa paclumpeHHol Bepcum

MNapaveTp

Acodsna.wav
Bcodtri.wav
Ccodsax.wav
Dcodryc.wav
Ecodsmg.wav
FcodsM.wav
Fcodtrl .wav
Fcodtr2.wav
Fcodtr3.wav
Gcodda.wav
Hcodryc.wav
Hcodstr.wav
Icodsna.wav
Kcodsme.wav
Lcodhrp.wav
Lcodpip.wav
Mcodcla.wav
Ncodsfe.wav

Scoddv.wav

6.2 YacToTa anckKkpetTnsaunum n paspelwleHne kBaHToBaHuaAa

6.2.1 MapameTp, nognexalwunii oleHke

DI

1.632
2.000
0.567
1,725
1.594
1,039
1,555
0,162
-0,783
1.457
2.410
2,232
-2.510
2,765
1.538
2,149
0.430
3,163
1,972

ODG
-0.467
-0.281
-1.300
-0.415
-0.489
-0.877
-0,512
-1,711
-2.662
-0.573
-0.126
-0,187
-3.664
-0.029
-0.523
-0.219
-1,435

0.050
-0.293

OueHnBawT YacToTy AUCKPeTM3aLunum u NPonyCcKHy CMNOCOGHOCTb 3TA/IOHHOTO 1 OﬁpaGOTaHHOI'O ayano-

curHana.
6.2.2 MeTo/, OUEHKN

YacTtoTa gMcKkpeTmsauumu 3aBMCUT OT NOJIOCHI NPONYCKaHWA ayAMOCUTHANOB. [lNa BblCOKOKaYeCTBEHHbIX
ayAMocUrHanoB MCNoMb3yeTcs Yactota guckpetusaunun 48 kly. [osxHbl GbiTb BbiGpaHbl 3HAYEHUSA YACTOThI

AVCKpPeTM3auuy U WUPUHbI NOMOCHI 3TANIOHHOTO 1 06paboTaHHOIo ay4MOCUTHaNoB.

Pa3spelweHne KBAaHTOBaHUSA OTHOCUTCA K JUHAMUYECKOMY AnanasoHy ayAuOoCMIHAN0B UK lWyMa KBaHTO-
BaHUs. [1Ns BbICOKOKAYECTBEHHbIX ayUOCUTHANIOB UCMO/b3YIOT NMNHENHbIH (MM paBHOMEPHbI) MeTOo/ KBaH-
TOBaHMSA. UMewwWnii 16-6MTHOE pa3pelleHne KBAHTOBaHWUS. 3HAuYeHMEe paspeweHus u MeTof KBAHTOBaHUS

OO/MKHbI 6bITb MAEHTUD NLUPOBAHbI.

6.2.3 NpepacTaBneHne pe3ynbTaToB OLEHKU

[loMKHBI 6bITh 3apermcTpmnpoBaHbl BblﬁpaHHble n Vl,quTVI(bVIU,VIpOBaHHbIe 3HayeHunAa.

6.3 3apgepxka

6.3.1 MapameTp, nognexauw it oueHke

OueHMBAIOT BpeMs 3afepXku ayfMocuTasoB oT ayMOBXOA0B 40 Kogepa W UX NPUHATUS, UBMEpPEHHOoe

B CEKyHAax.
6.3.2 MeTof OUEHKN

MMnynbcHble ayfuocurHanbl A0MKHbI GblTb UCNOMb30BaHbl B KAYECTBE BXOAHbIX 415 NO3ULWUN 2 PUCYHKA 2.
Bpems 06pa6oTkn curHana Mexay BX040M MO3ULUU 3 W BbIXOAOM NO3ULUM 4 PUCYHKA 2 AOMKHO GblTh M3Me-

peHo B CeKyHfAax.
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MpumMmeyaHue — BOMbIIWHCTBO CUCTEM ayAMOCBA3M NOCPEACTBOM LUPOBLIX CETEN BKIOUAET B Ce6s CXeMy
6ychepusauumn. CnegoBaTenibHo, Bpems 6yepnsannmn Takke yUuTbIBaIOT NpU U3MEPEHUN.

6.3.3 lMpepcrtasneHne pesynbTaTa OULEHKN
PernctpupyT nsmepeHHoe BpemMs 3afepXKn B CEKyHAax.

7 KauyecTBO BMAEO- U ayaNOCUTHAUIOB B Lie/IOM

7.1 CuHXpoHM3auMa ayanmo- n BugeocurHana (CMHXpoHu3aumnsa n3obpaxeHns n peyesbl X
cCurHanos)

7.1.1 NapameTp, nognexauwunii oueHke

OUueHNBAOT BPEMEHHYIO CUHXPOHM3ALNID MeXAy ayAno- v BUAeoKkaHanamu.

7.1.2 MeTof OueHKHU

MoNHOUEHHble MyNbTUMeAniiHble CUCTEMbl B OT/IM4ME OT NPOCTOro Ha6opa HecBsA3aHHbIX MefuakaHa-
N0B CNOCOGHLI NOAAEPXNBATbL BDEMEHHYIO CUHXPOHMU3ALNI0O MEXAY Pa3IMyHbIMU kKaHanamu. CnepoBaTensHo,
BK/IlOYEHNE N3MEePEHNS KayecTBa BpeMeHH6 CMHXpPOHM3aLmnn B nokasaTenn OLeHKN KayecTBa CUCTEM ayAuno-,
BUEO0CBSA3N UMeeT YpesBblyaliHO 60blI0e 3HAYEHUE.

ANTOpUTM M3MEpPeHNa BpeMeHHO! CUHXpOHM3aLUM Mexay megnakaHanamu npuseaeH B PekomeHgauuu
ITU-T P.931. OH OCHOBAH Ha MCXO4HOM YC/I0BUM, 4TO MeAnacurHan BU3yasbHOro KaHana MoxXeT 6bITb 3ape-
TMCTPUPOBAH Ha Taknx nHTepdeiicax, Kak BbIX0[ Kamepbl U BXo4 Aucnnes 4na BugeokaHana, u BbIXo4 MUKPO-
¢ oHa 1 BXxoa rpoMKoroBopuTens — AN ayauokaHana. 370 UCXO4HOe yC/l0BMe NpuBeAeHO Ha pucyHke 1.

MeguacurHanbl, 3aperucTpupoBaHHbie TakuMu UHTepdeiicamu, oundpoBbLIBalOT, NPY HEO6XOAUMOCTH
pas3buBaloT Ha Kagpbl PUKCUPOBAHHOTO pasmepa v falT BPpeMeHHble MeTku. NS NoNyYeHUs AONONHUTENb-
HOW nHopmauun 06 aToli npoueaype cm. PekomeHngauuto ITU-T P.931.

OuuncpoBaHHbBIM Kagpam ayavo- U BUAEOMEeLManoToKOB NpucBauBalT NOPsSAKOBble HOMepa Cleayi-
wum obpasom:

-A{T) n ¥(N) — BXOAHbIE ayAauo- U BUAEOKaAPbl, COOTBETCTBEHHO (T) M (1) — NOPSAAKOBbIE HOMEpA
ANS KaxAoro notoka. MpegnonaraeTcsi, UTO OHW CBSi3aHbl MeXAy co60l N COOTBETCTBYIOT OJHOMY U TOMY Xe
co6bITUIO;

-A'{p) n V'(q) — BbIXOAHbIE ayAno- N BUAEOKaAPbl COOTBETCTBEHHO;

- TA(T) n T'n(N) — BpemeHHbie MeTku Ansi A (T) M A(N) COOTBETCTBEHHO. BpeMeHHbie MeTKM ANs ApYyrux
KafpoB onpefenatoT aHanorMyHbIM 06pa3om.

[ns Kkax[oro BXOAHOro kagpa Heo6XxoAMMO HalTM COOTBETCTBYIOLW NI BbIXOAHOW Kafp, a He UCMOMb30-
BaTb BCe BXOAHble Kafpbl, kak onucaHo B ITU-T P.931. MoCKONbKy AaHHble MeAnanoToka N3MeHsTCA, ncka-
XarwTcs. nponyckalTca u nepecopMnpyOTCA, NPOL,ECC CoracoBaHns He ABNAETCA NPOCTbIM. NS Bugeokaa-
pOB UCNOMbL3YIOT METOA, NPUMeHAt WM napameTpsl PSNR. paccmoTpeHHble B pasgene 5. [na ayamokaapos
MCNONb3YIT ABYX3TanHbI Npouecc, NpUMeHAWNA ayguoornbdatwme ana atana rpyboro cornacosaHus n
cnekTpasibHble NJOTHOCTU MOLWHOCTM — ANA 3Tana TOYHOro cornacoBaHudA. [lononHuTenbHas nHgopmayns
npusegeHa B ITU-T P.931.

Mpn Takom paccMoTpeHuu npegnonaraetcs, 4to mexay A(T) uA’'(p). A'(p) u V'(n) u V'(q) yctaHoBneHs
COOTHOLWEHUA cornacoBaHusa. MNpu aToM NpeAnoNIoXeHUN BPpeMeHHG nepekoc Mexay ayAno- u Bugeokagpa-
MU paccunTbiBalOT No cneaytoueit hopmyne.

Sa (p.g) = Q;v(p.Q) - QAV(m,n), (8)
rae 0AV(m.n) - 7A(m) - \(n) n Q*v(p.g) - £(p) - 7J(9).

MpumeuyaHune 1— [1ns NoONyYeHUs LOCTOBEPHONO M 3HAYMMOTO Pe3y/bTaTa OLEHKU BaXHO BbibpaTh NOAX0As-
LMe BXOAHbIE ayAnOCUrHasIbl. EC/IM BUAEOCUTHA COAEPXUT CTATUYECKME WKW BIM3KUE K CTAaTUYECKAM CLEHbI, NMPOLEecc
COr/1acoBaHUs BXOAHbIX W BbIXOAHbIX KafpoB 6yeT 3aTpyAHEH UK fJaxe HEBO3MOXEH. AHANIOTUUYHYI0 OCTOPOXHOCTb Clie-
ZyeT cobioaaTh v NP OLEHKE ayanokaHana.

MpumeuyaHue 2 — COBPEMEHHbIE CXEMbI CXAaTWsi BUAEOCUTHANA AAlOT KOle6aHUsi BpEMEHN CXaTusl, nepe-
faumn (Npy UCnosib30BaHUK KOAMPOBAHUSA C NePEMEHHON CKOPOCTLIO Nepesaun AaHHbIX) U pacnakoBky B 3aBUCUMOCTU OT
CBOMCTB BXOAHbIX CUTHa/I0B. C/iefoBaTesbHO, AJ/151 OLLEHKN C/ieyeT UCMOo/b30BaTh NOAXOASLLNE BXOAHLIE CUTHASIbI, MPU-
rofiHble AN18 NpeanonaraemMoro npUMeHeHus.

MpumeuaHume 3— [ CUCTEM C HU3KOW YaCTOTON BUAEOKAAPOB UHOTAA MpeanodTUTeIbHEe TNeTb 60MbLuii
BPEMEHH6M Nepekoc Mexay BUAEO- U ayAMonoTOKaMu, MOCKOJIbKY BPEMS 3a€PXKM BUAEOCUTHAA U3MEHSIETCS, B TO Bpe-
Msl Kak ayAnogaHHble 06blYHO NepesatoTcsl N30XPOHHO.

BblGOp CTAaHAAPTHbLIX BXOAHbIX ayAN0- U BULEONOTOKOB, NPUTOAHbLIX 4158 06 ET0 MCNO/b30BAHNS, OCTAaB-
NeH ANs fanbHelilero n3y4YeHus.
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7.1.3 TlpepcrtaBnieHne pe3ynbTaTtoB OLEHKMU

MpoTokon m3mepeHuii gomkeH 6bITb NpeacTaBneH B TakoM Buae, 4Tobbl nob6oe pasnuume Mexagy oT-
AeNbHBIMU U3MEepPeHUAMMN 6bII0 YeTKO NPOMAMICTPUPOBAHO. Takxe MoXeT 6biTb nMpeAcTaB/ieHa TUNUYHasA
cBOJHasa cTaTucTMKka (Hanpumep, MMHUMaNbHOE, MakcMMmanbHOe, CpeAHee N cTaHAapTHOE OTK/IOHeHue).

7.2 MacwTtabupyemocTb

7.2.1 MapameTp, nognexauwnii oueHke

OueHVBaT aBTOHOMHYIO QYHKLUIO AUHAMWYECKON HACTPOIKM 4acTOTbl KafpoB B 3aBUCUMOCTU OT AO-
CTYNHOI NoNoCcbl NPONYCKaHWUSi MeXAy nepefaTynkom U MPUEMHUKOM.

7.2.2 MeTOop4 OUEHKN

MeToa n3mepeHns MacwTabupyeMocTun HaXo0AUTCA Ha PacCMOTPEHUMN.

7.2.3 NpepcTaBneHne pe3ynbTaToB OLEHKN

HaxoauTtca Ha paccMOTpPEHUN.

7.3 O6lwee kKa4eCTBO UCNbITYEMbIX CUTHA/TOB

7.3.1 MapameTp, nognexauwunii oueHke

OueHnBalT KO3 hULMeHT 06l ero kayecTsa, ABNAOLWNIACA XapakTePUCTMNKOI B3aumMmogeicTBua ayamo-
1 BugeocurHana.

7.3.2 MeTop OLEHKU

O6Lwee kKayecTBO CUCTEM ayAmno-, Bugeocsasn OQAV paccunTbiBaloT no opmyne

OQav - aOv f PQa + cQv&a . 9)

rae Qy — 06beKkTUBHbBIN nokasaTenb kayecTBa, OL,eHEHHbIV B pasgene 5:
0 A— 06beKkTUBHbIi NMoka3aTenb kayecTBa, OLEHEHHbIV B pasgene 6:
OViA — 06BbeKTMBHbIN NMoka3aTe/b KayecTBa, OLEHEeHHbI# B HacToslWweM pasgene,

a. bun ¢ — koadpuuneHTbl B3BeEWWBAHUA, 3aBUCALWLME OT haKTUYECKUX NPUMEHEHUH cuctemsl ayaumo-,
BUE0CBA3N.
7.3.3 NpepacTtaBneHne pe3ynbTaTtoB OLeHKN
OonxeH 6bITb NpeacTaBNeH 06WMNIA KO3IPULUEHT KayecTBa C JOCTATOYHON NHopMaLneid 06 oueHn-
BaeMoi cucteme ayano-, BULEOCBA3MN.
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Mpunoxexne A
(cnpaBoyHoe)

PSNR, onpeaeneHHble B TPEXMEPHbLIX MPOCTPAHCTBAX, NPUMEHSIeMble K TUNMOTeTUYEeCKOMY
YXYAWEHUI UCMbITYEMbIX CATHA/IOB MO OTHOLW EHMI0O K UCXOAHbIM 3TA/IOHHBIM BUAEOCUTHANAM

A.l BBefgeHue

HacTosiee npunoxeHve npegHasHavyeHo Ans geMoHcTpauum onpegenennii PSNR B TpexMepHOM BEKTOPHOM Mpo-
CTpPaHCTBE /151 KaXA0ro NuKCcens, BXOAALWEro B cocTaB kagpos BugeocurHanos. OnpegeneHve PSNR B LBETOBOM Mpo-
cTpaHcTBe CIELAB npuegeHo B ypasHeHuu (5). PSNR B npocTpaHcTBe SYCC — B ypaBHeHuu (6). a PSNR B npocTpaH-
ctBe SRGB — B ypaBHeHuun (4). CpefHsAa uBeToBas pa3HOCTb, ONpeAesieHHas B ypaBHeHun (1), Takke BK/OYEHa B 3TO
NPUNOXEHUE ANA CPaBHEHUSI COBMECTHO € 0fHOMepHbIMM PSNR B npoctpaHcTBax L' n Y.

3HauyeHnsa 06beKTMBHbIX NOKa3aTenei kayecTsa /1€rko CpaBHMBAKTCA C APYTMMY BO3MOXHbBIMI MoKasaTtensamMu Ka-
yecTBa. KOTOPble MOryT BbITb NPUMEHeHbI B ByAyliem, 1 pesynbTatamu cyb6bekTUBHO OLeHKM kayecTBa BugeocurHana.

A.2 VicnbiTyeMble CUTHAMbI U TMNOTETUYECKoe yXyjLieHne

B HacTosieM npuaoxeHun npusepeHbl 16 M3BECTHLIX Pa3NNYHbIX TMNOTETUYECKUX YXYALIEeHW No CPpaBHEHUIO C
unposbIMK BUeodainamu, NoAroToBAEHHbIMI B chopmarte, yctaHoBneHHom ITU-R BT.601-5, n ncnonb3yembiMu npu
npoBeeHN OLeHKN rPyNnoii 3KcnepToBs no kadecTsy Bugeocurdana (VQEG). VicxoHble 3TafnoHHble BUAEO0CUTHaNbI UMe-
10T 0603HaveHns oT SRC13_REF__525.yuvV o SRC22_REF__525.yuv. kak noka3aHo B Tabnuue A.1. OHn ucnonb3yTca
¢ paspeweHnuna VQEG.

MporpammHoe obecneyeHne Ans pasnyHbix 06bEKTUBHbIX NOKa3aTeneli kayecTsa BujeocurHanos 6ui10 paspabo-
TaHo B yHMBepcuTeTe Ynba. AnoHus, B cOTpyAHMYECTBe ¢ KoMnaHuei Mitsubishi Electric Corp. 3HaueHuns 6bIn NonyyeHsbl
ANS kagpa ymeHblleHHoro pasmepa 320 x 240 nukceneii Ha kagp, 6onee yem ansa 260 kagpos. B ypasHeHuu (4) npume-
HAIOT cnegytolme 3HaueHust nokasareneii: P1 = 1. P2 = 260. M1 = 1. M2 =240 u N1 = 1. N2 = 320. Pe3ynbTaTbl pacyeTa
npveefeHbl B Tabnmuax A.2 — A.6.

Ta6nuuya A.l — VcxofHble 3TaflOHHblE BUAEOCUTHANBI, JOCTYMHbIEe A4N5 06bEKTUBHON OLEHKU KayecTBa
O6o03HaveHne HaumeHoBaHue CopepxaHue

SRC13_REF__525 Balloon-pops MneHkKa, HaCbIWEHHbI UBET, ABUXEHNe
SRC14_REF__525 New York 2 Mackupytowmnii acphekT, ABMKEHNE
SRC15_REF__525 Mobile & Calendar LieT, ABUXEHNE
SRC16_REF__525 Betes_pas_betes LiBeT, CMHTE3MPYEMBI, ABXKEHMNE, Bbipe3ka CLeH
SRC17_REF__525 Le_point LiBeT, Npo3payHoCTb, ABWMXEHME BO BCEX HaNpaBieHUAaX
SRC18_REF__525 Autumn leaves LigeT, neiizax, maclutabupoBaHue, ABMXEHNE NagatoLleii Boabl
SRC19_REF__ 525 Football LiBeT, aBMXEHMNE
SRC20_REF__525 Sailboat Bnunskoe k ctaTuueckomy nsobpaxeHue
SRC21_REF__525 Susie LiBeT koxu
SRC22_REF__525 Terr,pete LiBeT, aBUXEHNE

Tab6nuuya A.2 — PSNR B pa3nyHbIX LBETOBbIX MPOCTPAHCTBaX M LBETOBAsA pasHOCTb ANA BugeocurHanos SRC13 un
SRC14

O603HayeHune Lab sYCC sRGB L* Y AE O603HauYeHne Lab sYCC sRGB L* Y OE

hrcl/src13 205 23.2 236 263 263 83 hrc6/src13  22.2  22.6 221 259 249 6.2
hrc2/src13 23.6 235 232 259 250 54 hrc7i'src13 22.2 21.1 20.7 23.0 221 59
hrc3/src13 22.2 22.7 223 256 246 58 hre8i'src13 21.9 22.3 21.9 253 245 6.7
hrc4/srcl3 21.4 221 21.7 256 247 7.4 hrc9/src13 21.6 20.6 20.3 228 218 6.9
hrc5.'src13 20.4 19.3 19.0 21.2 20,3 8.0 hrclO/src13 22.1 20.9 20.6 23.0 220 6.3
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OKOHYaHve Tabnuupl A.2

O603HauYeHne Lab sYCC sRGB L* Y nE O603HayeHune Lab sYCC sRGB L* Y nE

hfc11/src13 21.7 22.8 225 245 253 6.9 hrc6/src14 24,5 23,6 23.8 253 241 5.0
hrcl2/src13 22.4 23.6 23.3 248 26.0 59 hrc7/src14 24.5 21.5 21.7 225 214 41
hrc13/src13  21.3 20.7 206 234 222 6.8 hrc8/src14 24.3 235 23.7 249 240 53
hrcl4/src13 21.2 20.3 200 227 216 79 hrc9/src14 243 214 217 224 214 45
hrc15/src13 21.9 221 21.7 253 244 7.6 HrclO/srcld 243 214 21.6 225 214 44
hrc16/src13  22.1 22.8 223 258 252 7.0 Hrcll/srcl4 255 26.0 26.1 246 263 4.1
hrcl/src14 22.4 25.8 259 26.6 28.1 7.5 Hrcl2/srcl4 26.0 26.2 26.4 248 264 37
hrc2/src14 25.7 24.3 24.5 254 243 4.9 Hrcl3/srcl4 215 20.8 21.7 232 217 54
hrc3/src14 249 | 238 24.0 251 241 4.7 Hrcld/srcl4 239 21.3 21.6 224 213 53
hrc4/src14 246 239 24,0 254 243 55 Hrcl5/srcl4 258 25.8 26.0 272 263 56
hrc5/src14 225 19.7 20.0 20.7 19.6 59 Hrcl6/srcl4 26.0 26.0 26.2 274 265 53

MpumeuaHue 1— BugeocurHansl hrcl6/srcl4 u T. 4. COOTBETCTBYIOT IMNOTETUYECKN YXYALIEHHOMY BUAEOCUT-
Hany (hrc16) no cpaBHEHWI0 C UCXOAHbIM 3TA/IOHHLIM BUAEOCUTHANIOM (Srcl4) COOTBETCTBEHHO.

MpumeuaHue 2— Bce BugeocurHansl npeacTasneHsl B pasmepe 320*240 nukceneit ¢ 24-6UTHOI r1yGUHOIA
ugeTa.

Tab6nuuya A3 — PSNR 3 pa3niMyHbiX LBETOBbIX NPOCTPAHCTBaX U LBETOBAA pa3HOCTb AN BugeocurHanos SRC15 un
SRC16

O6o3HauyeHue Lab sYCC sRGB L* Y IOE O6o3HaueHue Lab sYCC sRGB L* Y NE

hrcl/src15 11.8 13.6 131 20.7 195 2438 hrcl/src16 20.3 21.6 21,8 23.8 257 9.5
hrc2/src15 17.0 185 184 242 231 108 hrc2/src16 271 28.1 28.0 31.1 320 44
hrc3/sccl5 151 16.7 16,5 23,1 21.7 13,2 hrc3/srcl6 29.2 29.0 289 31.0 319 24
hrc4/srcl5 13.6 15.0 145 23.0 21.2 187 hrcé/srcl6 229 237 236 283 283 6.0
hrc5/src15 146 154 15.2 19.8 189 159 hrc5/src16 21,7 22.0 21,9 248 255 6.0
hrc6/srcl15 140 154 150 23.0 213 173 hrc6/src16 23,5 24.2 24.0 28.7 28.7 51
hrc7/src15 161 170 16.9 211 203 121  hrc7/srcl6 228 229 22.8 257 264 44
hrc8/src15 140 153 150 226 209 176  hrc8/srcl6 234 242 240 284 285 52
hrc9/src15 159 16.6 16,5 20.7 19.7 131 hrc9/src16 22.8 22.7 22.7 255 26.1 4.6
hrc10/src15 16.4 17.3 17.2 221 21.0 119  hrclO/srcl6 24.9 25.8 25.4 28.9 303 3.8
hrcll/srcl5 158 17.2 170 229 22.0 128  hrcll'srcl6 254 275 273 27.8 316 38
hrc12/src15 16.0 175 17.3 23.3 22.7 12.0 hrcl2/srcl6 25.7 27.9 27.6 28.0 322 35
hrc13/src15 154 16.2 161 215 19.7 14.6 hrcl3'srcl6 23.3 23.5 23.6 29.1 295 43
hrc14/src15 156 16.1 16.0 20.6 19,2 14.3 hrcld/srcl6 22.9 22.6 22.6 252 254 5.2
hrc15/src15 157 | 16.1 16.0 211 193 154 hrcl5/srcl6 23.7 233 235 26.0 26.2 538
hrc16/src15 157 16.3 16.2 21.6 199 149 hrcl6'srcl6 23.9 1 235 237 262 265 56

MpumeuvaHne 1— BugeocurHanbl hrc16/srcl6 n T. 4. COOTBETCTBYIOT IMNOTETUYECKN YXYALWEHHOMY BUAEOCUT-
Hany (hrc16) no cpaBHEHWIO C UCXOAHbIM 3Ta/IOHHbLIM BUAE0CUTHANOM (Src16) COOTBETCTBEHHO.

MpumeyaHune 2— Bce BugeocurHanbl npeactaBneHsl B pasmepe 320*240 nukcenei ¢ 24-6UTHOI rny6GUHOIA
uBeta.
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Tab6nunuya A4 —PSNR 8 pa3nnuHbiX LBETOBbIX NPOCTPAHCTBaX U LBETOBasA pasHOCTb 415 BugeocurHanos SRC17 n SRC18

O603HauyeHune Lab sYCC sRGB L* Y AE O603HavyeHune Lab sYCC sRGB L* Y AE

hrcl/srcl7 158 192 19.2 208 23.3 16.7 hfcl/srcl8 18,3 21,0 20.7 232 256 10.2
hrc2/srcl7 20,2 232 236 26.6 26.9 9.2 hrc2/srcl8 22.8 2438 245 280 287 6.0
hrc3/srcl7 202 232 233 26.2 271 83 hrc3/srcl8 224 242 23.8 27.7 280 6.5

hrca/srcl17 186 212 216 252 250 11,1 hrcd/srcl8 181 204 197 266 269 9.9
hrc5/src17 18.0 201 205 227 23.0 11.8 hrc5'srcl8 189 201 200 217 226 90
hrc6/src17 185 208 211 249 247 10.0 hrcé/srcl8 193 216 21,0 272 274 84
hrc7/src17 198 218 221 245 249 86 hrc7/srcl8 203 215 215 228 237 12
hrc8/src17 181 205 208 243 242 109 hrc8/srcl8 195 217 21,2 268 272 84
hrc9/src17 186 20,6 209 234 237 103 hrc9/srcl8 204 215 216 228 236 74

hrc10/src17 19.7 219 222 248 252 89 hrclO/srcl8 216 23.0 228 253 26.0 6.5
hrc1l/srcl7 181 204 20.7 23.2 239 10.8 hrcll/srcl8 215 244 240 267 29.8 6.4
hrc12/srcl7 9.0 214 218 241 251 9.3 hrcl2/srcl8 21.7 245 241 267 301 61
hrc13/srcl17 16.9 18.6 19.0 22.0 22.0 13,2 hrcl3/srcl8 219 240 236 277 279 6.9
hrc14/srcl7 18.2 20.3 20.6 234 234 11.6 hrcl4,'srcl8 21.3 228 226 252 257 7.2
hrc15/src17 17.8  20.0 204 23.0 23.0 13.4 hrcl5/srcl8 216 237 233 290 285 7.8
hrc16/src17 18.2 20.7 21.2 238 24.0 125 hrcl6/srcl8 217 239 234 294 292 74

Mpumevanne 1— Bugeocurnansl hrcl6/srcl8 ur. 4. COOTBETCTBYIOT IMNOTETUYECKN YXYLLIEHHOMY BUAEOCHUT-
Hany (hrc16) Nno cpaBHEHUIO C UCXOAHbIM 3TaSIOHHbIM BUAEOCUTHANOM (Srcl8) cCoOOTBETCTBEHHO.
MpumeyaHnne 2— Bce BugeocurHansl npeactaBnersl B pasmepe 320*240 nvikceneii ¢ 24-6UTHOI FNyOGUHON.

Ta6nuua A5 — PSNR B pas3nnyHbixX LBETOBbIX NPOCTPAHCTBAX M LIBETOBAs pasHOCTb 415 BugeocurHanos SRC19 u SRC20

O6o3HaueHne Lab sYCC sRGB L* Y AE O603HauveHne Lab sYCC sRGB L* Y nE

hrc1/src19 20.0 22.6 226 232 256 7.8 hrcl/src20 158 174 17.2 201 202 127
hrc2/src19 23.6 25,1 24.9 279 28.6 4.8 hrc2/src20 20.6 208 20.7 23.7 221 6.9
hrc3/src19 231 24.6 24.4 27,7 28.0 5.8 hrc3/src20 18.7 19.3 19.3 226 21.3 8.2
hrc4/src19 20.3 22,5 22,1 26.6 27.1 6.9 hrc4/src20 18.7 19.2 19.0 226 210 838
hrc5/src19 19.8 20.8 20.7 225 233 7.4 hrc5/src20 18.7 16.2 16.0 185 16.6 8.3
hrc6'src19 20,6 22.7 22.3 27.0 27,2 6.6 hrc6/src20 188 194 19.2 231 214 81
hrc7/src19 21.0 21.7 21.7 228 23,5 5.9 hrc7/src20 194 175 17.3 196 181 72
hrc8/src19 20,7 22.6 22.3 26.6 26.9 6.8 hrc8.'src20 186 19.2 19.0 228 212 84
hrc9/src19 21.2 231 22,7 27.2 27.2 6,2 hrc9jsrc20 20.0 20.3 20.1 235 220 64
hrc10/src19 20.0 213 211 244 247 7.8 HrclOi'src20 20.3 18.8 186 21.3 195 6.5
hrc11/src19 21.4 236 23.3 256 27,7 6.3 Hrcll/src20 199 215 214 233 238 6.6
hrc12/src19 224 247 244 259 288 54 Hrcl2/src20 203 21.9 217 234 241 6.2
hrc13/src19 20.8 21.8 21.7 242 243 6.9 Hrcl3/src20 19.8 18.8 18.7 214 198 7.8
hrc14/src19 21,1 22.1 22.0 248 251 7.1 Hrcld/src20 196 18.4 18.2 211 193 7.6
hrc15/src19 23.3 24,6 24.4 28.8 285 5.9 Hrcl5'src20 195 20.3 20,2 235 222 84
hrc16/src19 23.6 25.1 24.8 29.4 29.4 5.4 Hrcl6/src20 196 204 20.4 237 224 8.3

NMpumeuvuanne 1— BugeocurHansl Hrcl6/src20 v T. 4. COOTBETCTBYIOT rMNOTETUYECKN YXYALIEHHOMY BUAEOCHT-
Hany (hrc16) Nno cpaBHEHUIO C UCXOAHLIM 3TaNOHHbLIM BUAEOCUTHaNoM (src20) COOTBETCTBEHHO.
MpumeyaHne 2 — Bce BugeocurHansl npegctaBneHbl B pasmepe 320*240 nvkceneli ¢ 24-6UTHOI TNYyOGUHON.
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Ta6nunua A.6— PSNR B pasnunuHbix LBETOBbIX NPOCTPAHCTBAX W LiBETOBAas pa3HOCTb ANA BuaeocurHanos SRC21 un
SRC22

O603HaueHue Lab sYCC sRGB L* Y AE O603HavYeHne Lab sYCC aRGB L’ Y [E

Hrcl/src21 23,1 253 25.8 228 258 5.9 hrcl/src22 146 18.0 17.6 22.3 241 168
Hrc2/src21 293 291 29.2 285 29.6 3.2 hrc2/src22 189 21.7 21.0 26,3 265 93
Hre3/src21 294 2838 28.8 28.4 29.3 29 hrc3/src22 17.0 19.9 19.3 248 249 110
Hrc4/src21 23.4 277 27.9 27,3 28.2 3.5 hrcé/src22 174 201 19.4 254 256 112
Hrcb/src21 25.7 24.0 24.1 228 24.0 3.5 hrcs'src22 174 189 18.0 215 219 112
Hrc6/src21 29.5 283 28.5 27.9 28.6 2.8 hrc6/src22 17.2  20.0 19.3 25,7 258 108
Hrc7/src21 26.0 244 24.5 23.1 244 3.0 hrc7/src22 18.0 19.9 19.2 22.8 233 938
Hrc8/src21 29.1 281 28.3 275 284 3.0 hrc8/src22 172 199 19.2 251 252 111
Hrc9/src21 30,7 294 29.5 285 29.6 2.0 hrc9/src22 179 205 19.8 254 255 9.7
hrc10/src21 285 26.9 27.0 25,8 26.9 2.5 hrclO/src22 18.2 20.3 19,5 239 242 097
hrcl1/src21 28.8 30.6 30.7 26,7 31.0 2.4 hrcll/src22 18.0 20.8 20,3 244 256 100
hrc12/src21 28.9 30,8 30.9 26,7 31.2 2.2 hrcl2/src22 18.3 213 20.7 249 265 93
hrc13/src21 27.4 25.8 25.9 25.0 259 3.2 hrcl3.'src22 16.9 18.9 18.5 227 226 122
hrc14/src21 28,2 26.7 26.8 25.7 26.8 2.9 hrcl4/src22 17.8 19.7 19.0 23.2 232 110
hrc15/src21 30.5 304 30.5 30.3 311 3.2 hrclb/src22 17.8 20.2 19.8 244 239 120
hrc16/src21 30.6 305 30.6 304 31.2 3.2 hrcl6/src22 1S1  20.8 20.3 254 251 113

Mpumeuvanne 1— BugeocurHansl hrcl6/src22 nT. . COOTBETCTBYIOT IMNOTETUYECKN YXYALLEHHOMY BUAEOCUTHATY
(hrc16) no cpaBHEHMO C NCXOAHbLIM 3Ta/IOHHBIM BUAEOCUTHANOM (Src22) COOTBETCTBEHHO.
MpumMmeuyaHune 2— Bce BugeocurHansl npeactaBfieHbl B pasmepe 320*240 nukceneii ¢ 24-6UTHOI rny6rHOIA.
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MpunoxeHne B
(cnpaBoyHoe)

CkBO3Hasi 06beKkTMBHANA OLEHKA KayecTBa BUAEOCUTHANa B NPOCTPAHCTBEHHO-4aCTOTHON 061acTun

B.1 MapameTp, nognexauinii oueHke

OueHnBalOT cpeAHekBagpaTnyeckne oWnNGKN Mexay COOTBeTCTBYHLWMMMU 6iokamy B BeiBNeT-npBo6pa3oBaHHOA
o651actu, COOTBETCTBYIOLLEN 3TANIOHHOMY U YXY/[LEHHOMY BuAeocurHanam, npusegerHsle B ITU-R 6Q/42-E. MNMpegnona-
raetcs TpexypoBHeBoOe BeliBneT-npeobpa3oBaHne, N0aToMy cyliecTByeT 10 6/10k0B, kak NOKasaHo Ha pucyHxax B.1 n B.2.

B.2 MeTof4 oueHku

B kayecTBe MCXOAHOrO 3Ta/IOHHOTO CUrHana Ans nosuumn 1 pucyHka 2 UCMosib3yloT 3TaslOHHble BUAEOCHTHasbI,
npusefeHHblie B Tabnuue A. 1. BugeocurHasnbl C yMeHbLIEHHbIM PasMepoMm kagpa B Hecxxatom copmate AVI A0/KHbI 6bITb
noAroToBMAeHbl ANA NO3ULKUK 2 pUcyHKa 2. B aToll Touke Heo6x0ANMO BCTPOUTbL HOMepa KaApoB, YTOObl NX MOXHO 6bl0
1Cnonb3oBaTth AN NAeHTU KAl NPUHATLIX KaApoB, COOTBETCTBYIOLLMX NepefaHHbIM Kagpam.

3akoanpoBaHHble U nepefaHHble NOTOKOBblE BUAEOCUTHA/bI AO/MKHbI HEMPEPBLIBHO NPUHMMATbLCA. [O/KHO 6blTh
npoBeeHO NONUKCE/IbHOE BblUUC/IEHME.

CpepHekBagpaTUyHble OWNGKN MeXAY KaxX/AblM N3 COOTBETCTBYHOLWMX 610K0B p = 1...10 B UCXOAHOM U YXYALIEHHOM
Buaeokagpax K 4o/kHbl 6biTb NONyYEHbl CAeayoWmnM 06pasom.

0603HauMM K03 hrLMeHTbl B BeliBneT-06nactn Ans nosuuymm (/,/) 61oka p aTanoHHbIX KPaCHbIX, 3€1€HbIX Y CUHUX
MUKCENbHbIX AaHHbIX Kak Crgiiplt. A mCn M. cootBetcTBeHHo u CRd)pk CCGd>pkn CBOAN — ans nosuuuu (/,])
6710Ka p yXyALEHHbIX KPACHbIX, 3€/1€HbIX U CUHUX MUKCENbHbIX AaHHbIX, COOTBETCTBEHHO.

YxyaweHve B 6510ke p kagpa K B BeiiBNeT-0671acTi JO/MKHO 6biTh OLLEHEHO Kak CymMMa KBaApaToB OLINGOK, Kak
npusegeHo B chopmynax (B.1) u (B.2).

dpk “ + ¢ 0 Ce#>* > (B-1)
rape ACr» = CRdvplf— Cr oqj*
ACGjpk = CGHitB** CG ojipk
ncap*=ce' cb0.8k

B.3 MNpepactaBneHne pesynbTatoB OLEHKK

[omkeH GbITb NOCTPOEH rpadivk 3aBUCUMOCTM NapaMeTpa CyMMbl KBafpaToB OWMG0K Mexay 6/10Kkamu, cooTBeT-
CTBYIOLMMY BENBET-NPeo6pa3oBaHHbIM kagpam, OT HOMEPOB KaZpoB, Kak MoKasaHo Ha pucyHke B.3, COBMECTHO C naeH-
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TUDKKALMENH UCXOAHBIX 3TANOHHbIX BUAEOCUTHANOB. Takxe A0/KHbI 6bITh NPeACTaBEHbI YC/I0BUS N3MEPEHUS], Takne Kak
pasmep kafpa B NUKCENsAX, YacToTa KafpoB, MOTOKOBAA CKOPOCTb Nepefayn AaHHbIX.

KBagpart owm6ku BeKnncT-MoadthAMHTUTOO Ksagpar owmnbku BeiinncT-koadppnunetos
10 000{- 10 000~
1000 1000
a) Mpumep gns SRC13_REF__525 b) Mpumep ansa SRC14_REF__525
KBagpar oLwn6KM BBANMBT-MO3hdKMEMTA0 KBagpaT oLWmn6KM BBiiNNCT-K03(h hWNMEeHTOB

H0000,~—~sssCm?—

1000 m

100

d) Npumep ans SRC16_REF__525

Keagpat oLwm6ku BBIASNBT-X03h(pIBHLITOB KBagpaT owmn6ku BBIIONBT-KO3hhAanbITOB

PucyHok B.3 — [inarpamMmmbl pa3HoCTM KO3(hhULNEHTOB BelB/IeT-NPe06pasoBaHns Mexay 3TalOHHbIM 1 MOTOKOBbIM
Buaeokagpamu npu ckopoctun 250 k6ut/c n 30 kagp/c. nuct 1
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KBagpaT own6m BBIBNOT-KOIhDULMUBHION KBagpat own6ku BeiiBneT-«o3phumnBmTon
10000r SRCiS'REF_S25-----—- O
1000

g) Npumep gna SRC19_REF__525

KBagpaTt ouM6ku oenmnsacTt-koadpmuymneHTon KeagpaT owmnbkn Bciinnetyoad pummemTc*

YCnoBusi OLEeHKu:

- pas3mep Bugeokagpa: 320 nukcenei x 240 nukcenei:

- yactoTa kagpos: 30 kagp/c;

- NOTOKOBasA CKOPOCTb NepeAayn gaHHbIx: 250 k6ut/c;

- mponyckHasa cnocobHocTb ceTu: 6onee 250 k6uT/C;

- BocnpowusBegeHue: nneiep Microsoft Media Player ® Bepcusa 7.1

PucyHok B.3. nuct 2

[na nonyyeHus pesynbTata OLEHKW MOSyYeHHble KBajpaTbl OLWNGOK Takke [O/MKHbI OblTb YCPeAHEHbI N0 Kagpam
cornacHo gopmyne (B.3). uTo6bl 06ecneunTb 06 e napameTpbl 415 06 bEKTUBHON OLLEHKM, KOTOpble A0/DKHbI ObITb Npes-
CTaB/eHbl. Kak nokasaHo B Tabnuue B.1.

(8.3)

B uensx oueHkn peiiTuHra kavectsa Bugeocuriana (VQR) B BuAe eAnHoOro napameTpa Ans KaXAoro n3 nosiyyeHHbIx
BMAEOCUTHA/IOB B3BelleHHas cymma napameTpoB VQR. npuBegeHHas B Tabnuue 5 n paccuMtaHHas B COOTBETCTBUM C
chopmynolii (B.4), gomkHa 6biTb NpeacTaBfieHa B KpaliHem npasom cTonéue Tabnuubl B.1.

o __
VQR - wQ¥ £ w pCp, (B.4)
p-1
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roe wQ— cmelueHue, a Wp npum p =1...10 — BecoBble KoadppuumneHTsl 4na VOQR. KoTopble JOMKHBI HAWIYULWUM 06pa3om
KoppenuposaTb ¢ DMOS gns Habopa 3Ta/loOHHbIX BUAEOCUTHAOB, yka3aHHbIx B ITU-R 10-11Q u ITU-R WP 6Q
(cm. ITU-R 10-110;54-E).

Ta6nuuya B.1 — CBogHasi Tabnumua pasHoOCTU KO3 ULMEHTOB BeliBNET-KO3I(DHULNEHTOB

VicxoAHbIVi 3TanOHHbIN

omaEoCHIHAN c c2 c3 ¢S 6 c7 8 cro  VQR
SRC13_REF__525 725 300 440 212 275 343 109 201 203 40 20.4
SRC14_REF__525 197 64 76 30 77 62 23 74 47 14 14.7
SRC15_REF__525 785 346 714 314 401 728 245 404 464 112 43.3
SRC16_REF__525 388 120 289 94 117 191 53 105 125 25 171
SRC17_REF__525 733 309 438 241 317 443 153 247 262 56 28.2
SRC18_REF__525 165 67 140 61 7 134 49 78 95 23 18.7
SRC19_REF__525 441 150 266 113 152 217 74 128 140 30 19.9
SRC20_REF__525 212 101 273 136 165 500 168 237 510 116 35.1
SRC21_REF__525 187 42 136 35 49 56 20 48 45 10 14.3
SRC22_REF__525 483 147 472 150 191 522 139 207 342 68 29.7
MpumeuyaHune — 3HayeHna VQR Hanpsimyio 3aBuCAT OT Habopa NpuMeHseMbiX BECOBbIX KO3(PULNEHTOB.

Mpvmep B kpaliHem NpaBoM CTO/N6LLE YC/IOBHO OCHOBaH Ha Habope BeCOBbIX KO3 (PULNEHTOB, NOATOTOBIEHHOM B YHU-
BepcuteTe Unba B sHBape 2002 roga.
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MpunoxeHne C
(cnpaBoyHoe)

OnucaHue mMeToAa 06bEKTUBHOTO u3MepeHnss PEAQ

C.1 ba3oBa#sa cTpykTypa anroputma nsmepeHua PEAQ

BasoBas CTpPyKTypHas cxema meTofa 06bekTMBHOro nsmepenns PEAQ npusefeHa Ha pucyHke C.1. OHa cocTouT 3
[BYX BXOZ,0B, OA4NH 13 KOTOPbIX NpefAHa3HaveH 419 (Heob6paboTaHHOr0) aTaIOHHOIO CUrHana, a Apyroi — ANa UcnbiTyemo-
ro curnana. focnefHnii MoxeT 6bITb, HAMPUMEP, BbIXOAHbIM CUTHA/TOM KOJeka, Ha KOTOpbI nofaeTcs aTa/lOHHbIN CUTHAIT.

3TOT MeToA U3MepeHns NPUMEHNM K 60NbLUMHCTBY TUNOB 060pyA0oBaHNA ANA 06paboTku ayAnocurHanos, Kak Ld-
POBbIX. TaK 1 aHasnorosbix. OfHAKO OXMAAETCH, YTO MHOTME NPUIOXKEHNSA ByAyT OPUEHTUPOBaHbI Ha ayAnoKOLEeKN.

PucyHok C.1 — Ba3oBas CTPYKTypHas cxema npoBefeHUst 06 beKTUBHbIX 3MEPEHWii

BbicokoypoBHeBOe npegcTasrieHne mogenn PEAQ nokasaHo Ha pucyHke C.2. MeTtog PEAQ ocHoBaH Ha o6Lenpu-
HATBIX NCUX0AKyCTUYECKNX MPUHLMNAxX. B Lenom oH cpaBHMBAET CUrHasI, KOTOPbIV 6bln HEKOTOPLIM 06pa3omM obpaboTaH,
C COOTBETCTBYIOL|MM BbIPOBHEHHbIM MO BPEMEHU 3TaIOHHLIM CUTHasoM. Ha nepBom atane 06paboTku curHana mMoaesnu-
pytoT nepudpepuniiHyto akycTuyeckyto Mogdenb («Mofenb BOCNPUATUA*, UIN «MofeNb yXa»). OfHOBPEMeHHble KaApbl aTa-
NIOHHOTO 1 06paboTaHHOTO CUrHA/I0B NPeobpasyloT B BbIXOAHbIE CUTHABI aKyCTUYeCKuX Mogeneii. Ha cnegyouiem atane
anropuTMa MoAeNMpytoT 3ByKOBOE MCKaKeHue, NPUCYTCTBYIOLLee B UCMbITYEMOM CUTHase, NyTEM CPaBHEHUS BbIXOAHbIX
CUTanoB aKycTMueckux mogeneii. Mindopmaums, nofyyeHHas nocpecTBOM 3TUX NPOLECCOB, AaeT HECKO/IbKO 3HAYEHWiA,
TaK Ha3blBaeMblx MOV (BbIXOAHbIX NEpeMEeHHbIX MOENN), U MOXEeT UCMO0/b30BaTbCA A1 leTalbHOro aHannsa cunyania.

KoHeuHoi Lienblo ABnseTcs BBeAEHNe napameTpa kauecTBa, COCTOALLEero U3 OJHOrO0 Y/CNa, YKa3blBAKOLWLEro Ha Cibl-
LIMMOCTb MCKaXXEHWA, NPUCYTCTBYIOLWMUX B UCMbITYEMOM CUrHane. [ina coxpaHeHus aToro napameTpa TpebyeTcs HekoTo-
pas ganbHeiiwas obpaboTka MOV. nmutupylowas KOrHUTUBHYIO YacTb CYXOBOW cucTeMbl yenoseka. CnegoBaTesibHo,
anroputm PEAQ 1cnonb3yeT NCKYCCTBEHHYIO HEMPOHHYIO CeTb.

CyuiecTByloT ABe Bepcun PEAQ: 6a3oBasi Bepcusi, 0OTIMHAIOLWAACA HU3KUM YPOBHEM CIOXHOCTU, W pacluMpeHHas
Bepcus, obecneynBatowas 60/blUY0 TOYHOCTb 3a cHeT 6osiee BbICOKOI CNoxHOCTW. CTpykTypa 06enx Bepcuii o4eHb no-
X0Xa 1 TOYHO cooTBeTCTBYeT Mogenn PEAQ. nokasaHHOW Ha pucyHke C.2. OCHOBHOe pasfimuue Mexy 6a30Boii U pacwu-
PEeHHOV BepcUAMU COCTOUT B COOTBETCTBYIOLLMX MOAeNsX yxa n Habopa, npumeHseMbix MOV. BasoBas 1 paclwpeHHas
Bepcuu onucaxbl B pasgenax C.2 n C.3.

PucyHok C.2 — MpepctaBneHve mogenn PEAQ

C.2 ba3oBa#s Bepcusa

B 6a30B0Vi Bepcumn peann3oBaHa akycTnyeckas Mogenb Ha ocHoBe FFT. kak mokas3aHo Ha pucyHke C.3.

BONbLWMWHCTBO XapakTepHbIX MPU3HAKOB 3TO MOAENN OCHOBAHO Ha (hyHAAMEHTasbHbIX MCUX0aKyCTUYEeCKNX
npuHuunax. Ha pucyHke C.3 nokasaHO NPOXOXJeHWe CurHana oT BXOAHOrO CuUrHasna [0 KOHEeYHOro pacyeta guarpam-
Mbl BO36YXAeHus. O6paboTka HauMHaeTcss C NpeobpasoBaHWA BXOAHOTO CUrHana B YacTOTHbIA fOMeH (MHTepBsan).
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MpumenseTca 2048-TtoueuHoe FFT ¢ nocnegyowmm mMacwtabupoBaHMeM CMEKTPOB B COOTBETCTBUM C YPOBHEM NpPOCAY-
LUNBAHWA. 3HAYEHNE KOTOPOro AO0/HKHO 6bITb BBEEHO NO/Ib30BATENIEM B KauecTBe napameTpa. STOT npouecc gaeT 4acToT-
HOe paspelleHune, cocTasnaowee npnban3nTensHo 23,4 ', 1 COOTBETCTBYIOLLEE BPEMEHHOe pa3spelueHne 23.4 mc (npw
yacTtoTe auckpeTusauuu 48 kru).

B KOHCTPYKTMBHOM 6/10Ke adhhekTbl akyCTUUYECKO MOAEeNV Hapy>XHOro U CpefHero yxa MogenupyoT nyTem B3se-
LIMBaHUA crekTpa € NoAXOoAAWUMN DUNLTPYIOWNMU DYHKLMAMA. 3aTeM CNeKTpbl rpynnupyloT B KPUTUYECKME MNOJIOCHI,
coxpaHss paspellenne 1/4 6apkall Ha nonocy. Mocnepyouee fo6aBneHne «BHyTPEHHEro Wyma» npejHasHayeHo Ans
MofenvnpoBaHua ahekToB, Taknx kak NOCTOSAAHHAs MackupoBka 3BYKOB B Hallleil ClyXx0BOI cucteme, Bbi3blBaeMbIX LUp-
Kynsyuen KpoBu U Apyrumm chnsmonornyecknMn SBaeHnaMn. 3a aTum aTanom cnegyet BblUMC/IEHNE MaCKUPYOLWNX ad-
¢hekToB. OJHOBPEMEHHYI0 MACKMPOBKY MOAENUPYIOT (hyHKLMEed pacnpedenerHuns, 3aBUCUMOIA OT YacTOTbl 1 YPOBHSA. Bpe-
MEeHHas MackupoBka MOAEeNMPyeTcsa /Wb YacTUYHO, MOCKO/IbKY BPEMEHHOE paspelueHne npeacTaBnseT cob60i TOT xe
AnanasoH, YTO U CUHXPOHU3aUNs N 6bIX (POHOBbLIX Mackupylownx ahhekTos, KOTOPbIE B pe3y/ibTaTe 3TOro He MOryT BbiTb
CMO/ZennpoBaHbl. AKCNEPUMEHTbI Mokasanu, YTo obpaTHas MackmpoBka o4YeHb rpy6o Modenupyertcsi No604YHbIMK 3 ek-
Tamun FFT.

Mcnonb3ys ycTPONCTBO BblfeNIeHNsA XxapaKTepHbIX NPU3HaKOB, U3 KOMMNEeHcauun BbIXOAHOTO CUTHana akyCcTuieckomn
MOAesnn n3snekawT oguHHaguate MOV. B Tabnuue C.1 npuseeHbl nepeyeHb aTux MOV u nx nHtepnpetauus. ononHu-
TenbHas uHdopmauus o MOV npuBegeHa B npunoxenun ITU-R pekomeHgauun BS 1387-1.

PucyHok C.3 — AkycTudeckas Mogenb Ha ocHoBe FFT, 6a3oBas Bepcus PEAQ

Ta6nuuya C.1 — lNepemeHHble BbIXOAHbIE flaHHble Mogenu, 6a3oBas Bepcusi PEAQ

MepemeHHble BbIXOAHbIE AaHHble Mogenm (MOV) HasHaueHve

WinModDiff1B Vi3MeHeHusa B MOAyNALMMN (CBA3aHHbIE C PE3KOCTbIO)

AvgModDifflIB

AvgModDtff2B

RmsNoiseLoudB POMKOCTb UCKaXXeHUs

BandwidthRefB JIMHeHble NCKaXKeHUs (YacTOTHas XapakTepucTvka U T. 4.)
BandwidthTestB

RelDistFramesB YacTtoTa CAbILUMBIX UCKaXEHWI

Total NMRb OTHoOLWeHne WyMma K macke

MFPDb BepoATHOCTb 06HapyXeHns

ADBb

EHSb FapMoHuyeckas CTPYKTypa OLmn6Ku

11 Bapk (z) — ncuxodusnyeckas eguHuLa BbiCOThbl 3ByKa.
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C.3 PacwupeHHasa sepcus

B pacwupeHHol Bepcun Ncnonb3ytoT HekoTopble MOV, nonyyeHHble nyTeM peanusauumu akycTuyeckoin mogenu 6a-
30BOIi Bepcun, 0fHaKO B AOMOJIHEHNE K 3TOMY OHa peanu3yeT BTOPY akyCTUUYECKy0 MOAeNb C Y/yULWeHHbIM BPeMEHHbIM
paspelleHneM, Kak nokasaHo Ha pucyHke C.4.

Mo cpaBHeHuto c 6a30BOI Bepcueli aTa Moge b BbINOHAET YaCTOTHO-BpEMEHHOe npeo6pasoBaHue ¢ UCNO/b30Ba-
Huem Habopa hunbTpoB, rpynnupys curHan B 40 NOAOC CAbILWUMbIX YACTOT C BPEMEHHbIM paspelueHnem okoso 0.66 mc.
3TOT npouecc No3BosSAeT C BbICOKOW CTeNeHbd TOYHOCTU MogenvupoBaTb adhdekTbl 06paTHO MackupoBku. Mocne pac-
yeTa 06paTHOi N OAHOBPEMEHHOW MackMpOBKM CUTHAN ABNSETCS Cy6ANCKPeTU3NPOBaHHbIM (MOBTOPHO OTO6GPaHHBIM) C KO-
adhduumneHTom 1:6 AnA nosbiweHUs adhPeKkTMBHOCTN pacyeTa. Mocne gobaBneHns K Cy64HEKPOTU3MPOBAHHOMY CUTHaNY
BHYTPEHHErO LiyMa W KOHEYHOTO MOAeNnpoBaHna 3 (eKToB OCTATOYHOW MaCKMPOBKM BbIXO4 3TOW MOAENN CTaHOBMUTCA
NOBTOPHO BO306YXAEHHbIM.

Mo cpaBHeHuWto ¢ 6a30BOIi Bepcueit Ha ocHoBe FFT ynydwaeTcs BpeMeHHoe paspelleHne, YTo No3BOMAET nyvlle
MO/ZennpoBaTh BpeMeHHble a(hhekTbl 3a CHET YacTOTHOrO pas3peLlleHns 1 CAI0XHOCTU BblUMCEHNIA.

Bnaropaps coyetaHuio napameTpoB, MOJyYEHHbIX N3 06enx akycTuyecknx mogenei, konnyectso MOV. ncnonbsy-
eMbIX paclinpeHHoli Bepcuei 4Ns NonyYyeHUs oKoHYaTe/lbHOro napamMeTpa kayecTBa, MOXET OblTb YMEHbLIEHO [0 MATH.
Mpy 3TOM HEMHOrO ynyuylaeTcss TOYHOCTb anropuTMma Mo cpaBHeHWo ¢ 6a30Boil Bepcueil. MOV, ucnonb3yembie pac-
LIMPEHHOI Bepcueid, npusefeHbl B Tabnuue C.2. JlononHuTenbHas MHopMauna 0 pacliMpeHHoi Bepcun npusejeHa B
npunoxeHun Kk HU-R BS.1387-1.

PucyHok C.4 — AKycTMuYeckas MOZefb Ha OCHOBe Habopa (uNbTPOB, paclumpeHHas Bepcus PEAQ

Tab6nunya C.2— lNepeMeHHble BbIXOAHbIE aHHble MOAENW, paclumperHas Bepcus PEAQ

BbIXxOAHble NepemMeHHble faHHble mogenn (MOV| HasHaueHune
RmsNoiseLoudAsymA "POMKOCTb MCKaXeHus
RmsModDiffA M3MeHeHns B MOAYNALMKN (CBA3AHHbIE C PE3KOCTbIO)
AvgLinDistA JInHeliHble nckaxeHnsa (YacToTHaA xapakTepucTuka u T. 4.)
Segmental NMRb OTHOLWeEHNE WyMa K macke
EHSb FapMoHMyeckas CTPYKTypa OLmn6km

C.4 BbixofHO napameTp metoga usmepeHuns PEAQ

BbIxoaHbIM napameTpom MeToga PEAQ siBNsieTcs ypoBeHb 06EKTUBHON pasHocTn (ODG). COOTBETCTBYHOLMUIA YPOB-
HI0 Cy6bekTUBHOI pasHocTu (SDG) B cy6bekTUBHOW 06n1actu. TouHocTb ODG orpaHnyeHa OfHUM AEeCSATUYHbIM 3HAKOM.
OpHako cnefyet cobaoaatbh NPeaycMOTPUTENBHOCTb M B LE/IOM HE 0XMAaTb, YTO pasHuua mMexay nwboli napoii ODG
B OAHY AeCATYI0 3HaYeHUs ypoBHA OyfeT SBNATLCA 3HAuMTeNbHON. DTO 3amevaHue cnpaseAsiMBO M NPU PaccMOTPeHWUU
pesynbTaToB CyObEeKTUBHOIO UCMbITAHNA Ha npocnylwmBaHne. ODG Takke MOXeT NPUHUMAaTb NOMOXUTE bHbIE 3HAYEHUS.
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Takue 3HayeHWs MOryT BO3HUKaTb, NOTOMY 4TO PEAQ 1Cnosib3yeT KOrHUTUBHYIKO MOenNb Ans conoctasneHna MOV ¢ pe-
3ynbTaTamy Cy6beKTMBHOMO UCNbITaHUs Ha NpocylimBaHmne. B cnyyas cy6beKTUBHBIX UCMbITaHWI Ha npocnylwmnBaHne SDG
MOXET NPUHUMATL MOSIOXWUTENbHOE 3HAYEHNe B TEX Cy4YasX, KOraa UCMbITyeMblli HENPaBUIbHO YCTAHOBW 3TANTOHHBIA 1
ncnbiTaTenbHbIli cUrHasbl.

MokasaTenb nckaxexus (DI) umeeT To xe 3HayveHune, 4To u ODG. OgHako DI 1 ODG MOXHO cpaBHUBATb TO/IbKO KO-
JINYECTBEHHO, HO HEe KayeCcTBeHHO. DI xapakTtepnsyeTcs MeHbLUIMM HacCblLEeHNEM, YEM HacbIleHne 3HavyeHnsa ODG. Kpome
TOro, oT/iMyaeTca AmanasoH 3HaveHuii. Kak npasuno. ODG crnegyeT Ucnonb3oBaTb B KauecTBe nokasartess kavectsa /s
3HaueHunit ODG, npesbllualowmx npuéansnTenbHo MuHyc 3,6. ODG o4eHb XOPOLLIO KOppesnpyeT ¢ Cy6bekTUBHOW OLEHKO
B 3TOM AnanasoHe. Ecnu 3HaveHne ODG cocTaBniseT MeHblle MUHyC 3.6, cnegyert ncnosb3osaTs DI.

C.5 9dhhpekTuBHOCTL MeTofa usmepeHus PEAQ

AdhhekTnBHOCTL Mogen PEAQ MOXeT 3aBUCETb OT 3HAUEHUIA Lenoro psga pas/imuHbix nokasarteneii. Koppensuyus
mexgy ODG n SDG siBnseTcs o4eBUHbIM NokasaTesiemM oueHkn aphekTnBHOCTU. Kpome Toro, 419 npoBepku achhekTns-
HOCTM ObI/IN MCNOJb30BaHbI Ba AONOMHUTENbHbIX NOKa3aTeNs, yunTbiBaoLMe HafleXXHOCTb CpeHero 3Ha4eHns — OLLeH-
Ka abcontoTHbIX ownbok (AES) 1 cxema yCcTOWYMBOCTH CUrHANA.

MpoBefeHHble ITU-R KOHTPONbHbIE UCMbITAHWS noka3anu, 4yTo PEAQ c BbICOKOW TOYHOCTbIO Mpefcka3biBaeT BOC-
npuHMMaeMoe Ka4yecTBO 1 NPeBOCXOANT paHee CyLecTByoLMe MeToAbl U3MepeHuii. lononHnTenbHas nHdopmaumus npu-
BefeHa B npunoxeHun k ITU-R BS.1387-1 n [AES-PEAQ]L).

T. Theide n ap. «OBKA — CtaHgapT MC3 ANt 06BbEKTUBHOTO M3MEPEHUSI BOCNPUHUMAEMOrO KayecTBa aynocur-
Hana», J. Audio Eng. Soc., Tom 48. c. 3—29 (sHBapb/thesBpasnb 2000 r.)
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Mpunoxenne OA
(cnpaBouHOE)

CBefleHNs 0 COOTBETCTBUMN CCbIJTOYHbBIX MEX/AYHapPOAHbIX CTAHA4APTOB HaLMOHalbHbIM CcCTaHdapTam

Tabnuua [OA-1

0603HaYEHNE CChIOYHOK MEXAYHAPOAHOTO CreneHsb 0603HaYEHNE U HAUMEHOBAHWE COOTBETCTBYHOWETO
cTaHpapTa cooTBETCTBUSA HaLWOHANLHOTO cTaHAapTa
.
IEC 60268-4 —
.
IEC 60268-5 —

IEC 61146-1:1994 —
IEC 61146-2:1997 -
IEC 61966-2-1:1999 -
IEC 61966-3:2000 — °
IEC 61966-4:2000 -
IEC 61966-5:2000 _
IEC 61966-9:2000 —
ITU-R BS.1387-1:2001 - t
ITU-R BT.601-5:1995 —

rTu-T 3.144:2001 _

ITU-T P.931:1998 —

» COOTBETCTBYIOLMI HALMOHANbHbIA CTaHAapT OTCYTCTBYET. 10 ero NPUHATUS PeKOMeHAYeTcsl UCMob30BaTh nepe-
BOJ, Ha PYCCKWiA A3bIK JaHHOTO MEXAYHapoAHOro cTaHaapTa. OduymanbHblii NepeBos AaHHOTO MEXAYHAPOAHOTO CTaH-
fapTa HaxoguTtes B defepanbHOM MHDOPMaLMoHHOM (hOHAE CTaHAAPTOB.
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