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Mpeauncnosue

Llenn n npuHumnel ctaHgapTm3aumn B Poccuiickoih ®egepaunn ycTaHoBNeHbl PefepasibHbIM 3aKOHOM
0T 27 gekabps 2002 r. Ne 184-93 «O TEXHUYECKOM perynnpoBaHumn», a npasnna npuMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoli ®epepaunm — FOCT P 1.0—2004 «CrtaHgapTusauusa B Poccuiickoli ®eaepaumu.
OCHOBHbIE MONOXEHNA»

CeefieHns 0 CTaHgapTe

1 PA3SPABOTAH 3akpbITbiM aKLMOHEPHbIM 06LeCcTBOM «HopaaBuHA» 1 paboyeii rpynnoi akcnepToB
opraHu3auuii — uneHoB TK 234 «CuCTEMbl TPEBOXHOIN CUrHaNM3auuyM 1 NPOTUBOKPUMUHANBHON 3alLnTbi»:
KoHcopumyMoM «UHTerpa-C», 3akpbITbiM akLMOHEPHbIM 06LecTBOM «KoMnanus BE3OMNMACHOCTb». 3akpbl-
TbIM aKLMOHepHbIM 06 ecTBoM «Kogoc-b», HayuHo-BHegpeHueckum NpounsBoACcTBOM «bonuna» no nHuumnatu-
BE Hay4HO-NPOM3BOACTBEHHOW (MPMbl «O6LECTBO C OrpaHNYEeHHOl OTBETCTBEHHOCTbIO «Curma-C» npu
cornacoBaHuy ¢ ®egepasnbHbiM Ka3eHHbIM yupexaeHuem «HayuyHo-uccrepoBaTenbckuii LeHTp «OxpaHa»
MBJ, Poccun n depepanbHbiM Ka3eHHbIM yupexaeHneMm «Hay4yHo-npon3BoaCcTBEHHOe 06beauHeHne «CTuC»
MB/J, Poccuun

2 BHECEH TexHuuyeckum komMuteToMm no ctaHgaptusaummn TK 234 «Cuctembl TPEBOXHOW CUrHann3aymm
1 NPOTUBOKPUMUHA/IbHOM 3aLUUTbI»

3 YTBEP)XAEH W BBEAEH B LI,EVICTBVIE Mpukaszom PefepasbHOro areHTCTBa no TeXHUYeCcKoMy
perynvpoBaHuto n metponorum ot 13 gekabps 2011 r. Ne 1222-cT

4 BBEJEH BIEPBbIE

MHpopmaumsi 06 M3MEHEHUSX K HACT OsILLeMY CTaHAap Ty Ny6/Inkye T Csl B XerofHo n3aaBaeMoM WH-
¢hopMaLMoHHOM yKa3aTene «HalnoHabHble cTaHAapThi», & TeKCT U3MEHeHWIi U NoNpaBoK — B exeme-
CAYHO M34aBaeMbIX MH(POPMALMOHHbIX YKasaTeNsx «HaumoHanbHble cTaHgapThi». B ciyyas nepecmoTpa
(3aMeHbl) UM 0TMeHbl HAaCTOoSILLEro CTaHgapTa CooTBeTCTBYLLee yBejoM/eHne bygeT ony6/MKoBaHo
B ©XXEMECSAUYHO N34aBaeMoM UHIOPMaLMOHHOM yYKasaTe e «HalunoHabHble CTaHgapThi». COOTBETCTBY-
loLLlas MHhopMaLMsi, yBeJOMIEHNE N TEKCT bl pa3MelLaln T csl Takxke B MH(OpMaLMoHHO cucTeme o6Lero
No/b30BaHNs — Ha ohuuMaIbHOM caiiTe PefepasbHOro areH TCTBa Mo TEeXHUUYECKOMY Pery/impoBaHuio u
MeTpoNoruv B ceTu HTepHeT

© CrtaHgapTuHgopm. 2012

HacToswuii cTaHAapT He MOXET GbITb MOMHOCTLIO UM YACTUYHO BOCNPOU3BELEH, TPaXXMPOBaH U pac-
MPOCTPaHEH B kayecTBe OhMLManbHOMO U3fanns 6e3 paspelleHus defepasibHOro areHTCTBa No TeEXHNYEeCKo-
MY perysiMpoBaHuio U1 METPOosIorim
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BeepeHune

AKTMBHOE NPUMEHEHNE B CUCTEMaxX OXPaHHbIX TeNeBn3noHHbIX (COT) MeTof0B kKoMmnpeccun oundpo-
BaHHbIX BUAEOAaHHbIX, 3aMMCTBOBAHHbIX U3 MY/IbTUMEANHbIX NPUMEHEHWI TeNEBUAEHNS, NPUBENO K HEBO3-
MOXHOCTWU OCYLLECTB/IEHUS C WUCMNO/Mb30BaHneM 6GonblnHcTBa cyuwecTtsyowmnx COT  crnefCcTBEHHbIX
MeponpuaTUiA, a TakkKe U OnepaTuBHbIX PYHKLWIA.

BaXHOW O0TNNYMTENbHOM 0COB6EHHOCTLI0O METOA0B KOMNPeccun ounpoBaHHbIX BUAeoAaHHbIX gnsa COT
ABNAETCA HeobXoAMMOCTb 06ecneyeHns BbICOKOrO KayecTBa Kax/Aoro oTAe/IbHOro kagpa BOCCTaHOB/IEHHbIX
BUAEOAaHHbIX. HacToAwWwmMiA cTaHgapT No3BONSET yNOPSA0UNTb CyLecTBy oW e 1 paspabatbiBaeMblie MeTOAbI
KomMnpeccun ounpoBaHHbIX BUAEOAAHHbIX, NpefHa3HauYeHHbIX 4718 NMPUMEHEHUS B cOCTaBe CUCTEM MpOTU-
BOKPUMWHA/IbHON 3aluThl.

B kauecTBe kpuTepusa Ans knaccmdumkauum anropuTMoB KOMNpeccuy oL poBaHHbIX BUAEOLAHHbIX Ha-
CTOALLMIA CTAHAAPT yCTaHaBAMBAET 3HAYEHNS METPUK KayecTBa, XapaKkTepu3yloLnX CTENEHb OTKNOHEHUS KC-
XOZIHOTO 1 COOTBETCTBYIOLLLErO eMYy BOCCTAHOB/IEHHOTO Kajpa oungpoBaHHbIX BUAEOLaHHbIX.

HacTtoswwmii ctaHgapT cnegyeTt npumeHaTb coBmecTHo ¢ TOCT P 51558—2008 «Cpepactsa u cuctembl
OoXpaHHble TeneBnsnoHHble. Knaccudukaums. ObLine TexHuyeckne TpeboBaHns. MeToabl UCNbITaHWA».
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HAUMOHANBbHbBIMN CTAHOAPT POCCUMCKOW OSEJLEPALUNMN

CNCTEMbl OXPAHHbLIE TENEBU3NOHHBIE.
KOMMPECCHUA OUN®POBAHHbLIX BUAEOAAHHbBIX

O6LLI,VI6 TeXHn4yeckune TpeﬁOBaHVIH n MetToabl OUEHKN anropuTMmoB

Video surveillance systems. Digitized video data compression.
General technical requirements and methods of algorithm evaluation

farta BBegeHna — 2012—09—01

1 O6nactb NpUMeHeHUA

HactosAwwmin ctaHgapT pacnpocTpaHseTcss Ha uupoBble CUCTEMbl OXPaHHble TeneBU3NOHHble (fa-
nee — LICOT) u ycTaHaBvMBaeT 06Lme TeXxHMYeckne TpeboBaHna U MeToAbl OLEHKM asiropuTMOB KOMNpec-
cumn oumppoBaHHbIX BUAgeofaHHbix B LICOT.

HacTosAwwmi ctaHgapT NPUMEHSIIOT K a/roputMam Komnpeccum (ekoMnpeccun), He3aBrucmMmo oT KX pea-
nuMsaummn Ha annapaTtHoOM YpOBHE.

Hactoswwmii cTaHfapT ycTaHaBnvMBaeT knaccudmkauuio anroputMoB Komnpeccun (Aekomnpeccum)
ouMPOBaAHHbIX BUAEOAAHHDBIX.

HacToswwii ctaHgapT ycTaHaBnuBaeT METOAUKY CPaBHEHUS Pas/IMyHbIX aniropMTMOB KOMNpeccun v ge-
KoMnpeccuu oL poBaHHbIX BULEOAAHHBIX.

HacToswmii cTaHgapT NPUMEHSIIOT COBMECTHO co ctaHgapTamu FOCT P M3K 60065. TOCT P 51558,
FOCT 13699. FOCT 15971.

2 HopmaTuBHbIE CCbINKN

B HacTosiLem cTaHfapTe UCMONb30BaHbl HOPMATVBHBIE CCbISIKU Ha crefyowmne ctaHAapTbl:

FOCT P 51558—2008 CpefcTBa v CUCTEMbI OXpaHHble TesieBU3NOoHHbIe. Knaccudukaums. Obume Tex-
Huyeckve TpeboBaHnA. MeToapl UCMbITaHUI

FOCT P M3K60065—2009 Ayauo-, BUAEO- M aHaNornyHas afekTpoHHasa annapatypa. TpeboBaHus 6e-
30MacHoCTu

FOCT 13699—091 3anuck 1 BocnpoussefeHne nHdopmaunn. TepMuHbl 1 onpegenexHus

FOCT 15971—90 CucTtembl 06paboTkn nHdopmauun. TepMuHbl 1 onpeaeneHus

MpumeyvaHue — MNpu NONb30BAHUN HACTOALWWUM CTAHAAPTOM Lienecoo6pa3Ho NPOBEPUTL JeliCTBUE CCbINoY-
HbiX CTaHAapToB B WH(OpPMaLWOHHOW cucTeme o6LLero nonb3oBaHMA — Ha oduumanbHoM calite ®depepanbHOro
areHTCTBa N0 TEXHWYECKOMY PeryinpoBaHuio 1 MeTpoiorum B ceTu VIHTepHeT nau No exerofHo nsgasaemMomy nHpopma-
LMOHHOMY yKa3aTesio «HaunoHanbHble CTaH4apTbl*, KOTOPbIA 0Ny61MKOBAH NO COCTOSIHUIO Ha 1 siHBaps Tekyliero roaa, u
No COOTBETCTBYHOLWMNM €XeMeCAYHO n3gaBaeMblM MHPOPMALNOHHBLIM yKka3aTensiM, ony6/IMKOBaHHbIM B TeKyLeM rogy.
Ecnun ccblnouHblil cTaHAapT 3aMeHeH (M3MeHeH), TO Npu NoJib30BaHUKM HACTOALW MM CTaHfapToM cnejyeT PyKoBOACTBO-
BaTbCA 3aMeHAWNM (M3MEHEHHbIM) CTaHAApPTOM. ECM CCbINTIOYHbIV CTaH[apT OTMEHeH 6e3 3aMeHbl, TO NOI0XEeHNE, B KO-
TOPOM flaHa CCbl/lka Ha Hero, NPUMEHAETCA B YacTu, He 3aTparuBalolleil 3Ty CCbiky.

3 TepmuHbl 1 onpeaeneHnsa

B HacTosilwem cTtaHgapTe npuMeHeHbl TepMuHbl no FTOCT 15971, TOCT 13699. FOCT P 51558. a Takke
cnegyowme TepMUHbI C COOTBETCTBYIOLLMMY ONpeaeeHNsaMu:

31 BugeofaHHble (video data), BuaeonoTok (video stream): AHa/NOroBbIii CUrHas, HecyLmin Htop-

MaLWio 0 NPOCTPAHCTBEHHO-BPEMEHHbLIX NMapaMmeTpax U306paxeHUii.

M3paHue ouynanbHoe
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3.2 ouudpoBaHHble BugeoaaHHble (digitized video data): laHHble, NOYyYeHHbIE NyTEM aHanoro-uud-
poBoro npeo6pa3oBaHna BUAEOAAHHBIX, NpeAcTassiole coboi nocnesosarelbHOCTbL 6aiTOB B HEKOTOPOM
thopmarte (RGB, YUV unu gp.).

3.3 dhopmaT ouncpoBaHHbIX BuAeoaaHHbIx (digitized video data format): MNpeactasneHve ouudpo-
BaHHbIX BUAeofaHHbIX, o6ecneunsatoliee nx 06paboTky LNPOBLIMU BbIUNCANTENBHBIMW CPEACTBAMU.

MpumevyaHune — dopmaT ouncpOBaHHbIX BUAEOAAHHbIX BKOYaET B ce651 UCNONb3yeMyto LBETOBYIO Mojesb
1 pasMepHOCTb (KOMIMYECTBO GUT) NPeACTaBNEHNA KaXAOro KaHana A/ UCnob3yeMoii LBeTOBOW Mogenu.

3.4 komnpeccus oundpoBaHHbIX BUgeodaHHbiX (video compression): O6paboTka oundpoBaHHbIX
BMAEO0AaHHbIX, NpefHa3HavYeHHas 19 yMeHbLUeHNs nx obbema.

3.5 cxatble BugeogaHHbole (compressed video data): laHHble, NONyYeHHbIE NYTEM KOMIpeccun ound-
POBaHHbIX BUEOaHHbIX.

3.6 komnpeccus ouudpoBaHHbIX BuAeodaHHbIX ¢ noTepsamu (lossy compression): Komnpeccus
oundpoBaHHbIX BUAEOAaHHbIX, NPU KOTOPOI NPOUCXOAUT NoTepst MHhopMaumn, U BCNeACcTBME 3TOr0 BOCCTa-
HOBJIEHHbIE U3 CXKaToro BMAEOMNOTOKa OLMdpOBaHHblEe BUAEOAAHHbIE OTINYAITCA OT MCXOAHbIX OLMKPOBaH-
HbIX BUAEOAAHHbIX.

3.7 komnpeccus ouncpoBaHHbIX BuAeoaHHbIX 6e3 notepb (lossless compression): Komnpeccus
oundpoBaHHbIX BUAEOaHHbIX, MNPV KOTOPOI He MPOMCXOAWNT NoTepn MHOpPMaL MK, 1 BCNeaCcTBME 3TOr0 BOC-
CTaHOB/IEHHbIE 13 CXaToro BUAEONOTOKA OLuMpoBaHHble BUAEOAAHHbIE COOTBETCTBYIOT UCXOAHBIM OLNAPO-
BaHHbIM BUAE0AAHHBIM.

3.8 gekomnpeccus cxaTbiX BugeogaHHbix (decompression): BoccTtaHoBNEHNE oUNPOBaHHbIX faH-
HbIX U3 CXaTblX BUEOaHHbIX.

3.9 BoccTaHOB/EHHbIe BuAeodaHHble (decoded video data): [laHHble, NOlyYeHHbIE U3 CXaTbIX BU-
[eofaHHbIX Nocse Ux AeKOMNpeccumn.

3.10 Bupeokopep (video encoder): MporpaMmMHble, annapaTHble UK annapaTHO-NPorpaMMHble cpef-
CTBa. C NOMOLLbIO KOTOPbIX OCYLLECTBASETCA KOMMPEeccus oL poBaHHbIX BUAEOAAHHbIX.

3.11 Bugeopekogep (video decoder): lNMporpamMHble, annapatHble WAM annapaTtHo-NporpamMHble
CpefcTBa, C MOMOLLbI0 KOTOPbIX OCYLLECTBAAETCA feKOMNPeccus CxaTblX BUAEOAAHHbIX.

3.12 kopek BuaeodaHHbix (video codec): MporpamMmmHbIli, annapaTHbIi UM annapaTHO-NPOrpamMmHbIi
MOZYy /b, CNOCOGHBIA BbINOMHATL K&K KOMNPECCUIO, Tak U AEKOMMPECCUI0 BUAEOAaHHbIX.

3.13 cTeneHb cxaTtusa (compression ratio): KoaddumumeHT cokpalieHms obbema oungpoBaHHbIX BU-
[eofaHHbIX B pe3y/ibTate KOMMpeccuu.

3.14 KauyecTBO BOCCTaHOB/IEHHbIX BUAeoaaHHbIxX (decoded video data quality): O6bekTuBHas OLeH-
Ka COOTBETCTBMA BOCCTAHOB/IEHHbIX BUAEOAAHHbIX MCXOAHBIM OLMMPOBaHHLIM BUAEOAaHHbLIM HA OCHOBE pac-
CUMTAHHbIX METPUK KayecTsa.

3.15 meTpuka kayectsa (quality metric): AHanMTUYeckn onpegensemMble napaMmeTpbl, XapakTepusylo-
Lme cTeneHb OTKIOHEHNS BOCCTAHOB/IEHHbIX BUAEOAHHbIX OT UCXOAHbIX OLMMPOBAHHbLIX BUAEOAAHHbIX.

3.16 6uTpeinT (bit rate): BolpaxeHHasa B buTax oLeHka KomyecTBa CxXaTbiX BUAEOAAHHbIX, ONpeaeneH-
Has 419 HEKOTOPOro BPEMEHHOTO MHTEpPBania U OTHECEHHAs K 4/INTENbHOCTUN BbIGpaHHOTo BPEMEHHOIO MHTEep-
Basia B cekyHaax.

3.17 paspeuweHue (resolution): CBOWCTBO OLM(POBAHHbLIX BUAEOAAHHBIX, Bblpaxatlolee BO3MOXHOCTb
pasnuuaTb Ha OTAE/bHbIX Kafpax AeTasin UCXOAHOr0 N306paxeHns, KOTOPoe onpefensaeTcs Kak KonmyecTso
nukcener (3NeMeHTOB N306pPaXeHns) N0 rOPU3OHTaIN 1 N0 BEPTUKAIN, COAEepXalLMXca B Kagpe.

3.18 ueToBas mogenb (color space): Cnocob onucaHna 1 NpefAcTas/ieHns LBeTa B BUAe KopTexel
yucern, HasblBaeMblX LBETOBbIMU KOMMNOHEHTAMMW U KaHanaMmu, KOTOPbIA ABNAETCA COCTaBHOW YacTbio hop-
marta oundpPOBaHHbIX BUAEOAAHHBIX.

3.19 uBetoBasA mogenb Red-Green-Blue (RGB color model): LiBeToBas mogenb, npeacTtasnsioLlas
LiBETOBYIO MH)OpMaLMO B BUAE TPEXKOMMOHEHTHOrO KopTexa uncen — kpacHoro (R). 3eneHoro (G) n cuHe-
ro (B).

NMpumeyaHune — KpacHas (R), 3eneHasn (G) n cuHAs <B) LBETOBblE KOMMNOHEHTbLI COOTBETCTBYIOT A/INHAM 3/1€K-
TPOMarHUTHbIX BOIH 700 HM: 546.1 HM 1 43S.8 HM COOTBETCTBEHHO.

3.20 uBeToBas mofenb Grayscale (Grayscale color model): LiBeToBas moge b, cogepxatias To/bKO
OfIMH KaHan APKOCTW N306paKeHNs.

MpumeuvuaHune — MpuBegeHne nsobpaxennsa Kk mogenun Grayscale ns mogenn RGB ocyuwectsnsietcsa no op-
myne: Grayscale = 0.299R ¢ 0.S87G * 0,114B.

2
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3.21 rny6uHa yBeTa (color depth): O6beM namaTy (B 6UTax), HEOH6XOAMMBINA ANA XPAHEHUS U NpeacTaB-
NeHVA LBETOBON KOMMOHEHTbI OJHOrO MUKCens.

3.22 ncxopgHble gaHHble: Lindposoe nsobpaxeHme (oundpoBaHHble BUAEO4AHHbIE) B BUAE NOCNeno-
BaTeNbHOCTU 6aiiToB B Npon3BosibHOM cpopmate (RGB. YUV wnam gp.) unum nocnefoBaTesibHOCTb LMGPOBbIX
n3obpaxeHuit 4,0 06paboTKM anropuTMOM KOMMPECCHn.

3.23 BbIXOAHbIEe faHHble: LindpoBoe n3obpaxeHve B BUAe nocrnegoBaTenibHOCT 6ainToB unn nocne-
[0BaTeNbHOCTb LUPOBLIX N306PaXeHUA, NOMYUYEHHbIX Nocne 06paboTKN NCXOAHBLIX AAaHHbLIX anropuTMamm
KoMnpeccuu n ekomnpeccum.

3.24 meTOo[ OUEHKM anropuTMa Komnpeccuun: MeToa aHaIMTUYECKOro onpeaeneHns 3HavyeHunin meT-
pUK KayecTBa Ha COOTBETCTBUE TPeboBaHUAM, NpeAbABIAEeMbIM K anropuTMam KOMIpeccumn BugeofaHHbIX.

3.25 anroputm Komnpeccumn: TOUHbI HABOP MHCTPYKLMIA 1 NpaBW/, ONUCbIBAKOLWMNIA nocnefoBaTeslb-
HOCTb AeliCTBUIA, COrNacHoO KOTOPbIM UCXOAHblE BUAEOAaHHbIE MPeobpasylTcsa B CxkaTble, a cxaTble B1aeo-
[aHHble Npeo6pasyloTcs B BOCCTAHOB/IEHHbIE, peasnm3yeMblii NPy NOMOLLY Kodeka BUAEO04aHHbIX.

4 O6wume TexHU4yeckne TpeboBaHuA

Tpe6GoBaHusl, NpeabsBseMble K KOMIpPeccun ountpoBaHHbIX BUAEOAAHHbIX, HarnpaB/ieHbl Ha obecne-
UeHMe KauecTBa BOCCTAHOBJ/IEHHbIX BUAEOAAHHbLIX, KOTOPOE OnpeAensieTcs KauecTBOM BUAEOM306paKeHUs
KaX[0ro 0TAENbHOro CTOMN-Kaapa BOCCTaHOB/IEHHbIX BUAEOAAHHbIX.

KauecTBO BUAEOM306paXeHUs CTON-Kafpa BOCCTAHOB/IEHHbIX BUAEOAAHHbIX ONpeAensieTcsl 3HauYeHus-
MU METPUK KaUecTBa, XapakTepusyoLwmnx CTeneHb UCKaXKEHMs BOCCTAHOB/IEHHbIX MOC/Ie CXaTusl BUAEOAAHHbIX
MO CPaBHEHMIO C NCXOAHLIMMW OLMPOBAHHBIMI BUAEOAAHHBIMU. 3HAYEHUS METPUK KauecTBa s Nto60oro Kaj-
pa BOCCTAHOB/EHHbIX BUAEOAAHHBIX JO/XHbBI COOTBETCTBOBAThL 3HAYEHUSIM, YKa3aHHbIM B Tabnvue 1

5 Knaccuukaumsa anroputmoB KOMMApeccum

5.1 [nA OuEeHKM KayecTBa BOCCTAHOB/IEHHbIX BUAEOAaHHbIX U Knaccudukauuy anropuTMoB Komnpec-
CUW UCMNONb3YIOT CeytoLie MeTPUKN KauecTBa: MMKOBOE OTHOLIeHne curHan/wym (peak signat-to-noise ratio.
PSNR): cTeneHb cTpykTypHOro nogobus (structural similarity. SSIM); 0606LeHHbIA KO3(hPMLMEHT KavecTBa
(video quality metric. VQM).

5.2 Knaccudpukauna anroputMoB KOMMpeccun ouncpoBaHHbIX BUAEOLAHHbIX OCYLLECTBASETCA Ha
OCHOBE 3HauyeHWii MeTPUK KayecTBa, KOTOpble OTpaxarT Te acnekTbl M3MEHEHMS ouNPOBaHHbIX BUAEOAaH-
HbIX Nocne nx 06paboTkM anropyuTMaMm KOMNPECcUn 1 4eKoMNpeccun, KOTopble MOTYT OkasaTb KpUTuyeckoe
B/INSSHNE Ha BO3MOXHOCTb WCMOMb30BaHUSA BOCCTAHOB/IEHHbIX BUAEOAAHHbIX AN  uUAaeHTuduKauum
OTNNYMTENBHbBIX YEePT HabNAaeMblXx 06bEKTOB.

5.3 B 3aBMCUMMOCTU OT 3HAYEHUIA METPUK KA4eCTBa, BbIUMCIEHHBIX B X0€e NPOBEeAEHNS OLLEHKM anroput-
Ma KOMMpeccun oLMdPOBaHHbIX BUAEOAAHHbIX, MOTYT ObITb OTHECEHbI K O4HOMY U3 CefyoLWmnX KNaccoB:

- Knacc | — nonHoyHKUMOHasIbHbIE a/ITTOPUTMbI KOMNpeccun, obecneyrBatoLLe Ka4ecTBO BOCCTAHOB-
NEHHbIX BUAEOAAHHbIX, OCTATOYHOE AN UAEHTUMKALUN OTINYNTENBHBIX YEPT HAB14AEMbIX 06EKTOB:
- knacc Il — anroputMbl kKomnpeccuu, o6ecrneymBaroLiMe Ka4eCTBO BOCCTAHOB/IEHHbIX BUAEOAAHHbIX,

AocTtatovHoe Ana pacno3HaBaHUA TUNOB Ha6f|l0,£l,aeMbIX 06BEKTOB, HO HegoctatovHoe Ansd VI,D,eHTVI(bVIKaLI,VIVI
OT/INYNTENIbHbIX YEPT Ha6n|o,qaeMb|x 06BHEKTOB;

- knacc |l — anroputmbl KOmMnNpeccuu, o6ecneLW|Barou4v|e Ka4yeCTBO BOCCTaHOB/1IEHHbIX BUAEOAaHHbIX,
AocrtatovyHoe ans HaGI'II-O,CI,eHVIFI 06bEKTOB, HO HefocTaTo4yHoe Ana pacno3HaBaHNA TUMOB.

Tab6nuya 1— Knaccudukaums anropuTMoB KoMmnpeccun

[lnana3oH 3Ha4eHWin MeTpUK kauecTsa Mo knaccam anropuTMoB
KOMMPEeCcun oundpoBaHHbIX BUAEOAAHHbIX
MeTpuka kavectsa

Knacc 111 Knacc Il Knacc 1
MukoBOe OTHOLWeEHWE CUrHan/wym Ot 25 pgo 30 Bk/OY. OT 30 go 35 BKNtOY. Cs. 35
CTeneHb CTPYKTYpPHOTro nogobus » 80 B 90 B B 90 B 95 B B 95
O606ULeHHbI KO3 MLUMEeHT kayecTBa BUAEO Cs. 30 B 30 B 20 B Lo 20
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5.4 3HayeHVs MeTpuK kayecTBa onpenensTcs 418 KaKA0ro kaapa ountpoBaHHbIX BUAEOAaHHbIX, a B
KauecTBe pe3ynbTUpyloLel OLeHKN BbiIbMpaeTca HauMeHbluee 3HauyeHne. Ecnm no kakoi-nnbo meTpuke Ka-
yecTBa a/iropuTM KOMMpPECCHUN He nonagaeT HU B OVH AnanasoH, TO Takol anroputM cuMTaeTcs He COOTBe-
TCTBYIOLMM HaCTOSALEeMy cTaHaapTy.

5.5 [nA UBETHOroO CUrHasa BbINOMHAETCA pa3fesibHas OLeHKa APKOCTHON 1 LIBETOBOI COCTaB/SAOLMNX.
B kauecTBe pe3ynbTUPYIOLLEN OLEHKM BbIGUpaeTCsi HaMMeHbLLEee 3HaYeHue.

5.6 OueHKa Ha COOTBETCTBME HacTOsLEeMy CTaHAapTy BbINOMHAETCA ANA (hMKCUPOBAHHOTO (3asB/eH-
HOr0) paspelleHns U 4acToTbl C/efoBaHWsA KafpoB OUM(POBaHHbIX BUAEOAAHHbIX. [laHHble napameTpsbl
ouncpoBaHHbIX BUAEOAAHHbIX AO/MKHBI ObITb 0683aTe/IbHO yka3aHbl Npy knaccudukauum (cm. npumep). Ecnn
COOTBETCTBME CTAHAAPTY AOCTUraeTca TOMNbKO NPU OonpefeneHHblX HacTpoiikax anroputma Komnpeccuu, atu
orpaHuyeHunst JoMKHbI OblTb 0683aTeNIbHO OTPaXeHb! B 3KCNyaTalMOHHON AOKYMEHTaLUN.

Mpumep — ANTropuTM COOTBETCTBYeT Knaccy / npu paspeweHnun R (nuke.), yacToTe kegpos F (kaap/c).
MakcumanbHbli N3MepeHHbIH 6UTpeld T cocTasnseT B (6uT/c).

6 MeToAbl OLEHKM anropuTMoB KOMMpeccumn

6.1 O6uwee onncaHve METOAO0B OLLEHKN
O6wasn cxema pa6otbl LCOT € TOUKM 3peHNs UCNOb30BaHUA airopUTMOB KOMMPeccun n gekomnpec-
cuv npeacTaBfieHa Ha pucyHke 1.

PucyHok 1 — O6uwasn cxema paboTtel LCOT

AHasnoroBble BUeoAaHHbIe NOABEPraloTCs aHanoroBo-LudpoBomMy npeobpas3oBaHunio, B pesynbTare Ko-
TOpOro nosiy4atoTcs ounpoBaHHble BuAeoJaHHble, npefcTaBnsoLmne coboii nocnegosareibHOCTL 6aiiToB B
HekoTopom chopmaTte (RGB, YUV nnu ap.).

OuudbpoBaHHble BUeoAaHHble NofBepratT KOMNpeccun, B pesybTate KOTOpoi hopMUpYIOT cxaTble
BUAEOAAHHbIE.

CxaTble BUAeofaHHble, Kak npaBusio, UCMOo/b3yIoT A1 XPaHEHUA apxuBa unn 4as nepefayn no cetu,
nocne 4yero OHu NoABepralTcs AekoMmnpeccun. B pesynbTare AeKOMNPECCUN CxXaTbiX BUAEOAAHHbIX 06pasy-
0T BOCCTAHOB/IEHHbIE BUAEOAaHHbIe, KOTOpble MCMOMb3YIOT 418 BU3yanusaumm onepaTopy Wav nogatwT Ha
BXOZ NPOrpaMMHbIM MOAY/IAM BUAEOaHaIm3a.

B cooTBeTcTBUM C NpeAcTaBneHHol o6Lein cxemoin paboTbl LLCOT knaccudmkalmio anroputMoB KOM-
npeccumn oundpoBaHHbIX BUAEOAAHHbIX BbIMOMHAIOT NyTEM OLLEHKW METPVK KayecTBa BOCCTAHOB/IEHHbIX BU-
[e0faHHbIX OT MUCXOAHbIX OLMKpOBaHHbIX BUAEOAaHHbIX. B 3aBUCUMMOCTN OT OCOBEHHOCTEl TeXHUYecKoMn
peanusaummn KoHkpeTHon LICOT MOoryT npyMeHATLCA ABa MeToAa OLLeHKM:

- Ha OCHOBe pasfesfieHns ounppoBaHHbIX BUAEOLAHHbIX:

- Ha OCHOBe pasfie/fieHnst BUAeOoAaHHbIX.
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Mepep, OLEHKON 3HaYeHWi METPUK KayecTBa UCXOAHble U BOCCTAHOB/EHHbIE BUAEOAAHHBIE [LOMKHbI
6bITb NpuBeAeHbI K 6asoBomy chopmaTy RGB (415 UBeTHbIX BUAEOAAHHbIX) C 8-GUTHOI Ty6MHON LBeTa Kax-
[oro kaHana wnu k 6asoBomy cpopmaty Grayscale (gn1s yepHo-6enbiXx BUAEOAAHHbIX) C 8-GUTHOI ry6uHON
LBeTa kaHana.

6.1.1 MeTog OLUEHKN anroputMa Ha OCHOBE pasjefieHus oundpoBaHHbIX BUAEOAAHHbIX

MpegnoyteHne oTAalOT METOAY OLEHKM Ha OCHOBE pasfeneHust ouupoBaHHbIX BUAEOAAHHbIX. OnA
NPUMEHEHUSA JaHHOTO MeToAa TeXHUYeckas peanusaunsa LCOT gomkHa NO3BOMSATL NOYUYUTb OLUGPOBaHHbIE
BMAeofaHHble A0 X 06paboTKy anropuTMaMu KOMNPECCUn U fEKOMNPECCUN.

Obuaa cxema peanusauMm MeToda OLEHKM Ha OCHOBE pasfefieHns oundpoBaHHbIX BUAEOAAHHbLIX
npeacTaBfeHa Ha PUCYHKe 2.

ANTOpUTM OCYLLLECTB/IEHNSA OLLEHKM NpegnosnaraeT BbINO/HEHVE CneayoLnX AeNCcTBriA:

- Ha Bxog ucnbiTyemoli LCOT nogatoT nocnefoBaTenbHble BUAEOAAHHbIE;

- € ucnonb3oBaHnem Bo3MoxHocTel LICOT oundpoBaHHble U BOCCTAHOB/EHHbIE BUAEOAHHbIE COXpa-
HAIOT Ha YCTPOMNCTBaX XpaHeHus;

- BbINOMHSAOT pacyeT 3HaYEeHUn MEeTPUK KayecTBa ¥ OCYLLEeCTBASIT Knaccudukaunio anroputrma Kom-
npeccuun no tabnuue 1.

6.1.2 MeTo/j OLUEeHKN anropuTMa Ha OCHOBO pasfeneHns BuaeofaHHbIX

MeTo[, OLeHKN Ha OCHOBE pa3fenieHns BUAeofaHHbIX crefyeT NPUMEHATb TOJILKO B Clyvae, eCNn TEXHU-
yeckasn peanusauus LLCOT He no3BonseT NPUMEHATb METOJ OLEHKN Ha OCHOBE pasfenieHns oundpoBaHHbIX
BMAEOAAHHbIX. [pUMeHeHne AaHHOro metofa TpebyeT Hanmuus gononHuTensHoli LICOT B cocTaBe mcnbiTa-
TeNIbHOro cTeHAa, KoTopas npefHasHavyeHa A/ coxpaHeHus oundpoBaHHbIX BULEOAAHHbIX.

O6uiasn cxema peasim3aLuy metofa OLeHKN Ha OCHOBe pasfeneHuns BUAeoaHHbIX NpeacTaBrieHa Ha pu-
CyHke 3.

ANropuT™M OCYLLECTBNEHMSA OLEHKU M0 JaHHOMY MeToAy npejnonaraeT BbiNOSIHEHUE CneayroLWmX Aei-
CTBUIA:

- Ha Bxo4 ucnbiTyemoli LICOT nogaloT nocrnefoBaTenbHble BUAeOAaHHbIe, KOTOpble Ay6nvpyloTca Ha
apyryto LICOT nocpefcTBoM fenuntens sugeocurHana (M3 coctasa UCNbITaTeIbHOTO CTEHAR).

- C ucnonb3oBaHnem Bo3moxHocTel LICOT BoccTaHOB/EHHbIE BUAEOaHHbIE COXPaHAT Ha YyCTPOii-
CTBax XpaHeHus;
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PucyHok 3 — O6uwas cxema peanusayum MeToAa OLEHKN Ha OCHOBE pa3feneHns BUAEO[AHHbIX

- C MCMO/Ib30BaHMEM BO3MOXHOCTEW LICOT un3 coctaBa ucCnblTaTe/IbHOr0 CTeHaa OLI,VICprBaHHbIe BU-

[eoflaHHble COXPaHSIIOT Ha YCTPOCTBAX XpaHeH!s;
- BbIMOJIHSAIOT pacyeT 3HAYEHWU! METPUK KauecTBa U OCYLLECTBAT Kaccuukalmio anroputMa Kom-

npeccumn no Tabnuue 1.
6.2 AnropuTtm BbluncneHusa PSNR
MrKoBOE OTHOLLIEHNE CUTHAM/WIYM paccunTbiBatoT No hopmynam:

PSNr ="'°W ""£"-2>, 2)
USE
MSE=— X I(/(x./.0-J(x.y,c))2. (2)
ClA GB|*-(§X-% (x.y.¢))

max Erf=2B- 1.
rae w. h — wuprHa n BbicoTa oLMPOBaHHbIX BULEOAAHHBIX;

C — MHAEKC uBeTOoBOro KaHana,;
B — uucrno 6ur. HeO6XO,qMMOE Ana npeacrtaBneHnsa o4HOro nukcens OLWI(prBaHHbIX BUAeOo4aHHbIX;

| — ncxofgHble oundpoBaHHble BUAEOAAHHbIE;
J — BOCCTaHOBJ/IEHHbIE BUAEO[aHHbIE B LIBETOBOM Mogenn RGB.
6.3 Anroput™m BblynucsieHua SSIM
MepekoaupoBaTtb MCXOAHbIE U BOCCTAHOB/IEHHbIE OUNGIPOBaHHbIE BUAEOAaHHble B LIBETOBYIO MOAEsb
Grayscale (gnsa cbopmyn (3). (4). (6). (7). (8). (9); / — ncxopHble oumdpoBaHHbIe BUAeoaHHble, J — BOCCTa-
HOB/IEHHbIE BUAEOAAHHbIE B LIBETOBOM Mogenn Grayscale).
BbINONHWUTBL HU3KOYACTOTHYIO (OUNbTPALIMI0 N306PaKEeHNI NyTEM UX AUCKPETHOW CBEPTKM C CUMMETPUY-

HbIM rayccoBbIiM agpom W.
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0.000 0.001 0.004 0.011 0.022 0.027 0.022 0.011 0.004 0.001 0.000
0.001 0.006 0.027 0.083 0,162 0.202 0.162 0.083 0.027 0.006 0.001
0.004 0.027 0.130 0.394 0.767 0.958 0.767 0.394 0.130 0.027 0.004
0.011 0.083 0.394 1.196 2.329 2.909 2.329 1.196 0.394 0.083 0,011
0.022 0.162 0.767 2.329 4.537 5.666 4.537 2.329 0.767 0.162 0.022
W =1/100* 0.027 0.202 0.958 2.909 5.666 7.076 5.666 2.909 0.958 0.202 0.027
0.022 0.162 0.767 2.329 4.537 5.666 4.537 2.329 0.767 0.162 0.022
0.011 0.083 0.394 1.196 2.329 2.909 2.329 1.196 0.394 0.083 0.011
0.004 0.027 0.130 0,394 0.767 0.958 0.767 0.394 0.130 0.027 0.004
0.001 0.006 0.027 0.083 0.162 0.202 0.162 0.083 0.027 0.006 0.001
0.000 0.001 0.004 0.011 0.022 0,027 0.022 0,011 0.004 0.001 0.000

5
M/(X,¥)= L i> u ny +\.

n*'-54--B

B B
U,(*¥)= Z "ZwuvJ(X +u.y +v),

U—5ip*-5

wuv=Ily(ue5, v+5).

Q)

(©)

[ONs rpaHnyHbIX NUKCENel, OTCTOSALLMX OT rpaHnL, U306pakeHUst MEHEE YeM Ha 5 MUKCceneld, BbINOMHATb
hunbTpaLmMio No HemosIHOMY SiApY, KOTOPOe A0/MKHO BbiTh NpeaBapUTeIbHO HOPMAN30BaHO.
BbIUMCIUTL CpeAHEKBAAPATUYHBIE OTK/TOHEHUSI MEX/Y BXOAHBIMU 1 OT(OUILTPOBAHHBIMU U306paXeHUs-

Mun:

CT/(Xy) = )J/f_5y§_¥v tiy[/<x-u,y-*-v)-Mx+u,y+v)]J

<Y)-J | 2X.VII(* +u,y +v)-iiJ(x +o.y +V)]2
|n--5v--5

B B
<u(xy) = Z YE.‘WUAHX £1,y+V)-\i, (X~u.y+ v\

U-Bv --

[Qx +n.y +v)- Hj(X+n,y +()].

Onpefenutb 3HaYeHue CTPYKTYPHOTo Nofo6us B KaXXA0oM nukcese no dopmMyse

SSIM{X,y) = ) )
Hj(x.y)+M/(*.y) +C, a'(x,y)nj(*.y) +C2

C,n C2 BblMUCNAOT NO hopmynam:
C, = C2={K4Y,
rae L — makcumanbHoe 3HaveHue sipkocTu (B ciyyae rny6uHsl Lseta 8 6uT L = 255);
K, =0,01. Kj =0,03 — nonpaBoYHble KOHCTaHThI.

Onpepenutb MakcumasnbHoe (maxSS/Af) n cpegHee (meanSSIM) 3HauveHus.
OnpefennTtb 3HaYeHne meTpukn SSIM no chopmyne

SSIM = 100 mean SSIM(x. y) ¢ 25 max SSIM (x. y).
(*-y> (*.y)

6)

)

(8)

9)

(10,

(11
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6.4 Anroputm BblynucneHma VQM

MepekoAupoBaTh UCXOAHLIE U BOCCTAHOB/MEHHbIE OLMU(POBaHHbIE BUAEOAaHHbIe B LIBETOBYID MOAE/b
YChCr MepekoanpoBaHue 13 LBeToBoOI Mogenu RGB ocylecTBasieTcs no hopmynam:

r =0.299R-0.587G + 0.114B. (12)
Cb=-0,168736/?- 0.331264G + 0.5B + 128, (13)
Cr=0,5R - 0.418688G - 0,081312B + 128. (14)

HopmupoBatb oundpoBaHHble BUAEOAAHHbIE MYTEM BbIUMTAHUSA U3 KaXKAOTO MUKCENA KaXoro kaHaia
yucna A - 0,5 -2B, rge B — uncno 6uT, Heobxoaumoe Ans npefcraBneHns NMKCensa B JaHHOM KaHase.

Pa36bnTb kaxaplii KaHan MCXOAHbIX U BOCCTAHOB/IEHHbIX BUAE0AaHHbIX Ha 610K 8 X8 nuKceneii 1 BbINon-
HWUTb ABYMEPHOEe ANCKPeTHOe KOCMHYCHOe npeobpa3oBaHune no gopmyne

F(u. v) = C(u) C(V)Y p(*.y)cos 2+ u T2y + v (15)
j -Of-0 14 14

C(u), C(y) = ecnu u. v=0wu C(u), C{v) =-2. ecm u. v* 0,
Ve

f[x. ¥) — 6nok nsobpaxenus, x.y =0 ... 7,
F{u, v) — 6110k koahcpuuymnerta, n. v=0 ... 7.

Mpeob6pa3oBaTb BCce KOahdmumeHTbl BO Bcex 610Kax no hopmysie

(16)
DC =F (0.0), M=2 64B.
Bblgenutb 3Haunmble KoathhnLmMeHTbl no hopmyne
JNC =round! h (17)

VQM(u.v))

8 16 19 22 26 27 29 34
16 16 22 24 27 29 34 37
19 22 26 27 29 34 34 38
22 22 26 27 29 34 37 40
22 26 27 29 32 35 40 48
26 27 29 32 35 40 48 58
26 27 29 34 38 46 56 69
27 29 35 38 46 56 69 83

roundQ — onepauus OKpyrneHus [0 6amxaiillero HaMeHbLUEero Yncna.

Mpeobpa3oBaHHble UCXOfHblE U BOCCTAHOB/IEHHbIE OUMUMPOBaHHbIE BUAEOAAHHbIE MOKanasibHO Bbl-
4YecTb ApYr U3 Apyra, B3siB pa3HOCTU MO MOAY/II0.

OnpepgenuTb MakcumanbHoe (maxD) n cpegHee (meanO) 3HauyeHWs abCOMIOTHBLIX pasHoOCcTeli No BCeM
KaHas1am.

OnpegennTb 3HaveHne meTpukn VQM no dopmyne

VQM = 1000 mean D +5 max D. (18)
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7 MeToAbl CpaBHEHUS afiIrTOPUTMOB KOMMPECcCUU ounpoBaHHbIX
BUAEOAAHHbIX

7.1 [iBa 1 60nee anropuTMOB KOMMPECCUMN CPaBHNMbI APYT C APYTOM, €C/IM OHW MpUHagAexart 0g4HOMY U
TOMY Xe Knaccy B COOTBETCTBUM C Tabnuuein 1 n nx oueHka BbINOMHeHa /19 OAHOMO U TOr0 Xe paspeLlleHns un
OAHOW 1 TOW Xe 4acToTbl CfiefoBaHNsA KaapoB B OLM(POBAHHbIX BUAEOAAHHbIX.

7.2 W3 aByx u 6onee cpaBHUMbIX alrfOPUTMOB KOMNPeccun Ay4yliuM npusHaeTcs anroputm, obecneyn-
BalLWMWI MUHUMA/IbHOE 3HaYeHne butpeiTa.

7.3 3HauyeHve buTpeiTa M3MEPAIOT B XO4e NPOBEAEHNS UCMbITAHUIA Ha pas3nNuHbIX BXOAHbIX Habopax
ouUNPOBaHHBLIX BUAEOAAHHBbIX. B kauecTBe pesynbTUpYHOLLEi OLeHKM GuTpeliTa BbIGUpaloT MakcuManbHoe
3HayeHve u3 Bcex NPoBeAeHHbIX IKCNEPUMEHTOB.
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