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MpeancnoBue

Lenu n npuHuMnel ctaHaapTusaunn B Poccuinckon ®egepaumm yctaHosneHol PegepanbHblM 3aKOHOM
oT 27 aekabps 2002 r. Ne 184-03 «O TexHUYeCKoM perynmpoBaHnmy», a npasuna npumMmeHeHns HauMoHanbHbIX
ctaHpgaptoB Poccuiickon ®egepaumm — FOCT P 1.0—2004 «CtangapTtunsauma B Poccuiickoin degepaunn.
OcCHOBHLIe NOMoXeHUsA»

CBepneHun o cTaHpapTe

1 PASPABOTAH 3akpbiTbiM akuMoHepHbIM 0bwecTBoM «HopaaBuHa» 1 pabodei rpynnoi akcnepToB
oprakunsaunin — uneHoB TK 234 «Cuctembl TPEBOXHOW CUrHaNM3aLMM N MPOTUBOKPUMUHAMBHOW 3aLLMTbI»
koHcopunymom «MHTerpa-Cx», 3akpbITbiM akunoHepHbiM obwecteom «KoMmnanus BE3SOMACHOCTb», 3akpbl-
TbIM aKUMOHepHbIM 0bLecTBOM «Koaoc-b», HayuHo-BHeApeHYecknm Npou3soacTsom «bonua» no nHnumati-
BE Hay4YHO-MPOU3IBOACTBEHHOM hrpMbl «OBLLECTBO € OrpaHNHMEHHON OTBETCTBEHHOCTLI0 «Curma-UC» npu
cornacoBaHuy ¢ ®eaepanbHbIM KaseHHbIM yupexaeHneMm «HayuyHo-uccnefoBaTenbCkuid LUeHTp «OxpaHa»
MBI Poccun n ®egepanbHbIM KaseHHbIM yupexaeHuem «HayuyHo-npounssoacTeeHHoe obbeanHeHune «CTuC»
MB[, Poccun

2 BHECEH TexHunyeckim koMuTeToM No ctasgapTtusaunmn TK 234 « CuctemMbl TDEBOXHON cUrHanmnsaumm
N NPOTUBOKPUMNHANBHON 3alUMTbI»

3 YTBEP)XOEH Vi BBEAEH B JEWCTBMUE MMpukasom PeaepanbHOro areHTeTsa no TEXHUYECKOMY
perynupoBaHuio n MeTponorun ot 13 gekabps 2011 r. Ne 1222-cT

4 BBE[EH BMNEPBBLIE

Unchbopmauusi 06 UIMEHeHUSIX K HacmosieMy cmaHOapmy rnybrukyemcs 8 exe200H0 u3dagaeMoM UH-
gopmayuoHHOM yKkaszamerne «HayuoHanbHbie cmaHOapmbi», @8 meKkem UsmMeHeHUl U flornpasoK — & exeMe-
CAYHO U30asaeMbix UHGhOPMaUUOHHbIX yKazamensax «HauuornansHsie cmaHdapmel». B criyyae nepecmompa
(3ameHbi) Uiy ommMeHbl Hacmosuweao cmaHdapma coomsemcemeyrouiee yeedomiieHue bydem oriybiukoeaHo
8 eXXEeMECSYHO U30asaeMoM UHpOPMaUUOHHOM yKaszamerne «HauuoHanbHble cmaHdapmbiy. Coomeememasy-
rowas uHgpopMayus, yeedoMeHUe U meKkecmbl pasMewaromes makxe 8 UHghopmMayuoHHol cucmeme obujez0
ronb308aHUsT — Ha oghuluanbHoM catime @edepanbHO20 a2zeHMCmea 16 MEeXHUYECKOMY pe2ynuposaHuio U
Memponoauu 8 cemu YIimepHem
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BBepeHwne

AKTVBHOE MPUMEHEHWE B CUCTEMAX OXpPaHHbIX TenesusnoHHbIX (COT) meTogoB Komnpeccun ouudgpo-
BaHHbIX BUAEOAAHHLIX, 3aUMCTBOBaHHLIX U3 MYMbTUMEAUNHLIX NPUMEHEHWA TENEBUASHNS, MPUBENO K HERO3-
MOXHOCTW OCYLeCTBNEHUA C WUCMoMb3oBaHUeM 6onbluMHCTBa cyllecTBylowmx COT  cneacTBeHHbIX
MEepONpPUATUIA, a TakKe U onepaTUBHBLIX PYHKLUIA.

BakHOM OTNMUMTENBHON 0COBEHHOCTLI0 METOAOBR KOMMpeccun oundpoBaHHbIX BMaeodarHHbix ana COT
aBnsAeTca HeobxoaMMocTb obecneueHnst BLICOKOTO KayecTBa Kaxkaore oTAeNbHOro kagpa BOCCTaHOBMIEHHBLIX
BMAeOAaHHbIX. HacToAwmiA cTaHaapT No3BonsieT yNopsiAoUmnThb CyLLeCTBYOLIMe U paspabaTbiBaeMble MeToabl
Kkomnpecchn oundpoBaHHbIX BUAeoAaHHbBIX, NpegHa3HaYeHHbIX Ansl NPUMEHEHWUS B COCTaBe cUcTeM NpoTu-
BOKPUMUHASNBbHOW 3aLLMThI.

B kauecTBe kpuTepusa 4nsa Knaccndgmkaun anropuTMoB KOMMNpeccuin oLMdpoBaHHbIX BUgeo4aHHbIX Ha-
CTOALWNA cTaH4apT ycTaHaBAMBaeT 3Ha4YeHNs1 METPUK Ka4ecTBa, XapakTepusyroWnx cTeneHb OTKIOHEHUS NC-
XOOHOTO M COOTBETCTBYIOLLEIO eMy BOCCTaHOBEHHOIO Kagpa oundpoBaHHbIX BUAeOAaHHbIX.

HacTtoawumii ctaHgapT cnegyeT npumeHsaTs coBmecTHo ¢ TOCT P 51558—2008 «Cpeactea v cUCTEMBI
OXpaHHbIe TeneBnsnoHHle. Knaccudpunkaums. Obume TexHudeckue TpeboBaHus. MeToabl NCALITAHWUAY .
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HAUWOHANBbHBLIA CTAHOAPT POCCUUCKOU OEJEPALUUMN

CUCTEMbI OXPAHHbLIE TENEBU3UOHHBIE.
KOMMNPECCUA OLUIMPPOBAHHbBIX BUAEOOAHHbBIX

O6uwmne TexHUYeCKue TpeGOBaHMﬂ n MeToabl OUEHKU anropuTMoB

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

Data BBegeHna — 2012—09—01

1 O6nacTb NpuMeHeHus1

HacTtoawumin ctangapt pacnpoctpaHsaeTcd Ha UndpoBble CUCTEMbl OXPaHHbIe TeNneBUSUOHHbIe (aa-
nee — LICOT) un ycTaHaBnusaeT obLime TexHudeckue TpeboBaHUs 1 MeToAbl OLEHKN anropuTMOB KOMNpec-
cvn oundpoBaHHbIX BruagecaaHHeix B LUICOT.

HacToawui ctaHaapT NpUMEHSIIOT K anropnutMam KoMnpeccun (4ekomnpeccumn), He3aBncumo oT UX pea-
nv3aunn Ha annapaTHOM YpPOBHeE.

HacToawmn crtangapT ycTaHaBnuBaeT Knaccudpukauuio anroputMoB Komnpeccun (dekomnpeccuu)
ouMdpoBaHHbIX BUAEOAAHHBIX.

HacTosawmin ctaHaapT ycTaHaBnNMBaeT METOANKY CpaBHEHUS pasfiMyYHbIX anropuTMOB KOMMIPECCUA 1 Ae-
KOMMpeccum oLMdpoBaHHbIX BUAeo4anHbIX.

HacTtoawumii ctangapT npumeHsoT coBMmecTHO co ctaHgaptamu FTOCT P MOK 60065, TOCT P 51558,
FOCT 13699, TOCT 15971.

2 HopmaTuBHbIE CCbINKU

B HacToALleM cTaHaapTe UCNOMb30BaHbl HOPMATUBHbIE CChIMKM Ha cnefyroline cTaHaapThl:

FOCT P 51558—2008 CpeacTsa 1 cUCTeMbl OXpaHHble TenesuanoHHble. Knaccndukaums. Oblwme Tex-
Hnueckne TpeboraHmsa. MeTodbl UCNBbITAHWUA

rOCT P MO3K60065—2009 Ayamo-, BUaeo- 1 aHanormiHas arnekTpoHHas annapatypa. TpebosaHus be-
30MacHOCTH

FMOCT 13699—91 3anuce v BocnpounsseaeHune uHpopmavun. TepmMuHbl 1 onpeaeneHus

FOCT 15971—90 Cuctembl 06paboTkm MHpopmMaunn. TepMuHbl U onpeaeneHns

MpumeuyaHune—/pn NONb30BaHWM HACTOSALWMM CTAHAAPTOM LienecoobpasHo NPoBEpUTL EWCTBUE CCbINOY-
HbIX CTaHAApTOB B MHMOOPMAaLMOHHOW CUCTeMe OOLLero nonb3oBaHus — Ha oduumansHoMm canTe PegepanbHOro
areHTCTBa MO TEXHUUYECKOMY PEryfMpoBaHuIo U METPOIOrMu B ceTu VIHTEPHET ninn No eXerogaHo u3gaBaeMomy UHgopma-
UMOHHOMY yKasaTenio «HaunoHanbHble CTaHAapTLI», KOTOPbINM ONyBNMKOBaH NO COCTOSHUIO HA 1 AHBAPS TEKyLWero roga, u
N0 COOTBETCTBYIOLMM EXEMECAYHO U3JaBaeMbiM MHMOPMAUMOHHLIM yKa3aTensm, onyobrmKoBaHHbIM B TEKYLWEM rogy.
Ecnu ccbinoyHsili cTaHaapT 3amMeHeH (M3MEHEH), TO NP NONb30BaHUM HACTOAWMM CTaHZapTOM crieyeT PyKOBOACTBO-
BaTbCs 3aMEHAWUM (UBMEHEHHbBIM) cTaHaapTom. Ecnu cebinoyHblii cTaHgapT oTMeHeH 6e3 3aMeHbl, TO NONoXeHue, B KO-
TOPOM JaHa CChINIKA HA Hero, NPUMEHSIETCS1 B YaCTW, He 3aTparvBaioLLen 3Ty CCbINKYy.

3 TepMuHbI U onpeaeneHUs

B HacTosAwem ctaHgapTe npumeHeHbl TepMuHbl o FTOCT 15971, TOCT 13699, TOCT P 51558, a Takke
cneayowne TepMUHbI C COOTBETCTBYIOLWNMIE OnpeaeneHUsIMA:

3.1 BupeopaHHsble (video data), BugeonoTok (video stream): AHanorosbl curHan, HecyLmin MHAop-
MaUunio 0 NPOCTPaHCTBEHHO-BPEMEHHBIX NapameTpax U3obpaxeHun.
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3.2 oumndpoBaHHbLIe BUAeoaaHHble (digitized video data): laHHble, nonyyeHHble NyTem aHanoro-uud-
poBoro npeocbpasoBaHvs BUaeodaHHbIX, npeacTasnsiowye coboli nocnegoBaTenbHOCTL 6aiToOB B HEKOTOPOM
dopmate (RGB, YUV nnn ap.).

3.3 dopmat ouunchpoBaHHbIX BUaeoaaHHbix (digitized video data format): Npeactasnexue oundpo-
BaHHbIX BuaeodaHHbIX, obecnevnsarowee nx obpaboTky LMPOBLIMK BbIMUCINTENBHBIMU CPEACTBAaMN.

MpumedaHune— Popmar ouudpoBaHHbIX BUAEOAAHHbIX BKI1IOHAET B Ce65 MCMOMNb3yemyio LBETOBYIO MOJETb
M pa3aMepHOCTb (KONMUYecTBO BUT) NpeAcTaBNeHUs KaXAoro KaHana Ans Ucnons3yemMoli LBETOBOW MOZeny.

3.4 komnpeccus ouucppoBaHHbIX BUgeogaHHbIx (video compression): O6paboTka oL poBaHHbIX
BMAEOAaHHbIX, NpeHasHadeHHasa ANs yMeHblleHusl X obbema.

3.5 cxaTble BUaeoaaHHble (compressed video data): [laHHble, NoNy4eHHbIe NyTeM KoMnpeccuin ouud-
poOBaHHbIX BUAEOOAHHbIX.

3.6 komnpeccua ouudpoBaHHbIX BUAeoOaHHbIX ¢ noTepAMM (lossy compression): Komnpeccus
oumnpoBaHHbIX BUAEOA@HHbIX, NPWU KOTOPOW NPOUCXoaUT NoTeps uHdopmaumm, 1 BCNeacTBNe 3TOro BoccTa-
HOBJIEHHbIE N3 CXKaTOrc BUAEONoToKa oUMdppoBaHHbIe BUAeoAaHHbIe OTNMYAaTCA OT UCXOOHbIX OuMdpoBaH-
HbIX BAEeodaHHbIX.

3.7 komnpeccua oundpoBaHHbIX BUALOAAHHbIX 6e3 noTepsb (lossless compression): Komnpeccus
oL pOoBaHHbIX BUOAEOAAHHbIX, NPU KOTOPOW HE NPOVUCXOAUT NoTepn UHpopMaLmn, 1 BCrneacTsme 3Toro Boc-
CTaHOBIEHHbIE U3 CXaTore BUAEOMNOTOKa OLNMPOBaHHbIE BUAEOAaHHbIE COOTBETCTBYIOT NCXOAHBIM oLnd po-
BaHHbIM BUAEOAaHHbIM.

3.8 pekomnpeccua cxarbix BUaeonaHHbIX (decompression): BoccTtaHosneHue oumnchpoBaHHbLIX AaH-
HbIX U3 CXaTbIX BUAEOoAAaHHbIX.

3.9 BoccTaHOBNeHHble BuaeoaaHHble (decoded video data): [laHHble, NONYYEHHbIE U3 CXKaTbIX BU-
AeodaHHbIX Nocne Ux AekomMmnpeccun.

3.10 Buaeokoaep (video encoder): NporpamMmHble, annapaTHele Uy annapaTtHo-NporpaMMHbie cpeg-
CTBa, C NOMOLLLIO KOTOPbIX OCYLLECTBNAETCH KOMNpeccns oM pOBaHHbIX BWAEOOAHHbIX.

3.11 Bupeopexkopep (video decoder): lNporpammHble, annapaTHele UKW annapaTtHo-NPorpaMmMHble
cpeacTBa, € NOMOLLbIO KOTOPLIX OCYLLIECTBNSETCA EKOMNPECCUS CKaTbIX BUOASOAaHHbIX.

3.12 kogek BugeofmaHHbIX (video codec): MNporpaMMHEIN, annapaTHBI UK annapaTHO-NPorpaMMHbLiA
MOayrb, CNOCOBHBIN BLIMOMHATL Kak KOMMPECCUIO, Tak U AeKOMMPEeCcCUIo BUAeoAaHHbIX.

3.13 cTeneHb cxatua (compression ratio): KoadpduumeHT cokpalleHns obbema ounmdgpoBaHHbIX Br-
JeofaHHbIX B pesyrbTare KOMNpeccuu.

3.14 kayvecTBO BoccTaHOBMEHHbIX BugeoaaHHbIx (decoded video data quality): ObbekTuBHas oLgH-
Ka COOTBETCTBMA BOCCTAHOBMNEHHLIX BUAEOAaHHBIX MCXOAHbIM oLMd pOBaHHBIM BUAE0A4aHHbLIM Ha OCHOBE pac-
CUMTaHHBIX METPUK KavecTsa.

3.15 metpuka kadectBa (quality metric): AHanuTudeckn onpegensaemMele napameTpbl, Xapakrepusyo-
Wne cTeneHb OTKNOHEHUS BOCCTAHOBMEHHBIX BUAEOAAHHBIX OT UCXOOHbIX OUMPPOBAHHBIX BUAEOAAHHbIX.

3.16 outpenT (bit rate): BolpaxeHHasi B BuUTax oLeHKa KoNUYeCTRa CXXaTbiX BUAEOAaHHbIX, onpeaeneH-
Has Anst HeKOTOPOro BPpeMeHHOro HTepBarna U 0THeceHHas K ANNTENbHOCTU BbIGpaHHOro BPEMEHHOro UHTep-
Basa B CekyHOax.

3.17 paspelueHue (resolution): CBOMCTBO oUUhpOBaHHLIX BUAEOAaHHbIX, Bhipaxatolee BO3MOXHOCTb
pasnuyatb Ha oTAeNbHbIX Kaapax AeTanun UCXoaHOro 3obpaxeHus, KOTopoe onpeaenseTcs Kak KONMYecTBo
nukcenen (anemMeHToB U30bpaXkeHUs1) NO rOpPU3OHTaNM 1 N0 BEPTUKAIN, COAEPKALLUXCH B kKagape.

3.18 uBeToBaAa mogenb (color space): Cnocob onuvcaHus U NpeacTaBneHs LBeTa B BUAE KOPTEXe
yncen, HasblBaeMbIX LBETOBbLIMW KOMMIOHEHTaMU U KaHaramu, KOTOPbIA SABMAETCA COCTaBHOW YacTbio hop-
mMarta oungppoBaHHbIX BUAEOAaHHBbIX.

3.19 uBeToBaa mofaenb Red-Green-Blue (RGB color model): LiseToBas Mogens, npeacraesnsowas
LBETOBYHO MHDOPMaLIMIO B Bue TPEXKOMMOHEHTHOIO KopTexa uucen — kpacHoro (R), seneroro (G) U cuHe-
ro (B).

MpwnMeyatHune—KpacHas (R), 3eneHas (G) u cuss (B) LBETOBbIE KOMNOHEHTLI COOTBETCTBYIOT ANMHAM 3NEK-
TPOMarHUTHbIX BOMNH 700 Hv; 546,1 HM 1 435,8 HM COOTBETCTBEHHO.

3.20 useTtoBana mopenb Grayscale (Grayscale color model): LiBeTosan Moaens, cogepallas ToMbko
OAVH KaHan sIPKOCTU N300pakeHns.

MpwumeyaHune— lNMpuBegeHve nsobpaxennsi k mogeny Grayscale ns mogenu RGB ocywectensieTcst no goop-
myne: Grayscale = 0,299R + 0,587G + 0,114B.

2
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3.21 rny6una uBeta (color depth): O6bem namsTn (B 6UTax), HeobxoOUMBIN ANSA XpaHeHUsa 1 NpeacTas-
FeHUA LIBETOBOW KOMMOHEHThI O4HOIO MNUKCEnNs.

3.22 ucxopgHble AaHHble: Lindposoe nzobpaxerHue (ouncppoBaHHble BUgeoaaHHbIe) B Buae nocneao-
BaTenbHOCTN BanToB B NponssonbHoM copmate (RGB, YUV unu ap.) unu nocnegosaTtenbHOCTE LM POBLIX
n3o6paxeHnin oo 0bpaboTkv anropuTMOM KOMIMPECCHN.

3.23 BbIxogHble gaHHble: Lindposoe n3obpaxeHue B Brae nocrneaosatebHoCT 6aiToB nnn nocre-
[oBaTeNbHOCTL LMGPOBLIX U30BpaKeHUA, NONyYeHHbIX nocrne 06paboTkN UCXOAHBIX AaHHBLIX anrcpuTMamMu
KOMMpPEeCccUn 1 AeKOMMIPECCUN.

3.24 MmeTop OLEHKM anroputma komnpeccuu: MeTtoq aHanUTUYECKoro onpeaeneHus 3HaYeHUn meT-
pWK KayecTBa Ha cooTBeTCTBUE TpeboBaHUAM, NpeabsaBNAeMbIM K anropUuTMamM KOMIpeccum BuaeodaHHbIX.

3.25 anroputm KoMnpeccum: TOUHEIN Habop MHCTPYKLMA 1 NpaBuil, CNUCLIBALLMIA NocneaoBaTeb-
HOCTb AEeWCTBUIA, COrMacHoO KOTOPLIM UCXOAHEIE BuaeoaaHHbie NnpeobpasytoTea B cxkaTble, a oxaTble BUAeo-
JaHHble NpeobpasyoTcs B BOCCTAHOBIEHHbIE, peannsyembli Npn NOMOLIM KoAeka BUAEOAaHHbIX.

4 O6LwWue TexHUYecKue TpeboBaHUA

Tpe6OBaHI/IF|, npegbABnAeMble K KOMNpEeCcCnn OLI,I/ICprBaHHbIX BMAeo4aHHbIX, HanpaBreHbl Ha obecne-
HYeHWe Ka4decTBa BOCCTaHOBNEHHbIX BMMOEOAaHHbIX, KOTOPOE OonpeaendaeTca Ka4eCTBoOM BVIﬂeOI/ISOGpa)KeHI/IFI
KaXXaoro otaesibHOro cton-kagpa BoCCTaHOBMEeHHbIX BUAeOOaHHbIX.

KavecTtBo BVID,eOVI306pa)KeHVIF| CTON-Kagpa BOCCTaHOBJEHHbIX BAeoJaHHbIX onpeaendaeTca 3Ha4yeHna-
MU METPUK Ka4Ye€CTBA, XapaKTepU3yoLLUX CTeneHb NCKaXXeHUA BOCCTAHOBNEHHbIX NMocne cxXatnd BuaeojaHHblX
No CPaBHEHMIo C NCXOL4HBIMU OUMEPOBaRHEIMU BUAEOAAHHBIMW. 3HAYEHNA METPUK KavecTBa 44 noboro kaa-
pa BOCCTaHOBNIEHHbIX BUAeoAaHHbIX A0TKHBI COOTBETCTBOBATh 3HAYEHUAM, YKazaHHbIM B Tabnuue 1.

5 Knaccudumkaumsa anroputMoB KOMMpeccumn

5.1 [1na oueHKM KayecTBa BOCCTAHOBIMEHHbIX BUAEOAaHHLIX U Knaccudumkalnm anroputMoB KoMnpec-
CMUW UCNONb3YIOT cneaytolimMe MeTpUKA KauecTBa: MUKOBOE OTHOLLIEHMe curHan/wym (peak signal-to-noise ratio,
PSNR); cTeneHb cTpykTypHOro nogobus (structural similarity, SSIM); 0606LeHHbIN Ko3thULMEHT KadecTBa
(video quality metric, VQM).

5.2 Knaccudukauma anroputmoB Komnpeccun ouMdpoBaHHbLIX BUOEOOaHHbIX OCYLLEeCTBMSeTcs Ha
OCHOBE 3Ha4YeHMN MEeTPUK Ka4ecTBa, KOTOpble oTpaXxatoT Te acnekTbl n3MeHeHUs oLMdpoBaHHbIX BUAeoOaH-
HbIX nocne ux o6paboTku anropuTMamMm KOMNPeccun 1 4EKOMMPECCUN, KOTOPbIE MOTYT OKasaTb KpUTNYEeCKoe
BIMSAHWE HA BO3MOXHOCTb WCMNOMb30BaHKUA BOCCTAHOBMEHHbLIX BWUAEOAAHHBIX Afs  MAeHTUdMKaLmm
OTAMMUTENBHBIX YepT HabntoaaeMbiXx 06 BHEKTOB.

5.3 B 3aBMCMMOCTN OT 3HAYEHUIA METPUK Ka4€CTBA, BbIMUCIIEHHBIX B X04€ NPOBEAEHNS OLEHKN anropuT-
Ma KoMMpeccuin oLMPOBaHHBLIX BUAEOAAHHbIX, MOrYT ObITb OTHECEHbI K OAHOMY U3 CreaytoLLNX KMacCoB:

- knacc I — nonHohyHKLMOHanNBHLIE anropuTMbI KOMMApeccun, obecnevmBaroLLiMe KayecTBO BOCCTaHOB-
MNEeHHbIX BUAeodaHHbIX, 4oCcTaTodHOe ANnd MAeHTUUKALWMA OTIYNTENbHBIX YepT HabnioaaeMelX 06 beKkToB;

- knacc 11 — anropntmel KoMnpeccuu, obecrnedynBaroLLMe KauecTe0 BOCCTAHOBIEHHEIX BAAEO4aHHBIX,
JoctaTovHoe ANns pacno3HaBaHus TUNOB HabnogaeMbix 06BLEKTOB, HO HeaoCcTaTouHOE ANns uaeHTudnKauun
OTNUYUTENBHBIX YepT HabngaeMbix 06bLEKTOB;

- knacc 1II — anropuTtmbl koMnpeccun, obecneynBatoLne Ka4eCcTBO BOCCTAHOBNEHHbIX BUAEO4AHHbIX,
aocTtaTovHoe Ana HabnoaeHns o6 bEKTOB, HO HeAOCTaTOMHOE AMA pacno3HaBaHUA TUMNOB.

Tabnwuua 1 —Knaccudbvkaums anropuTMoB KOMMPECCUn

[unanasoH 3Ha4eHun MeTpUK KA4ecTBa Mo KNaccam asropuTmMoB
KOMMpeccuu oUMgPOBaHHbBIX BUOSOAAHHBIX
MeTpuka kavecTsa

Knace III Knace I1 Knace 1
[MnkoBO€E OTHOWEHME curHan/wym Ot 25 po 30 Bkntod. | OT 30 go 35 Bkntou. Cs. 35
CreneHb CTPYKTYpHOro nogobusi » 80 » 90 » » 90 » 95 » » 95
0606LWeHHbIV KO3OMMLMEHT Ka4YeCTBa BUAEO Ce. 30 » 30 » 20 » o 20
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5.4 3HaveHUs METPUK KauecTsa onpeaensoTcs AN KaXaoro kagpa oumdpoBaHHbLIX BUOEoOaHHEIX, a B
KauyecTBe pesynbTUpyloLLei oLeHKN BbiBpaeTca HauMeHbllee sHadeHre. Ecnn no kakoin-nmbo MeTpuke Ka-
4yecTBa anropuUTM KOMMPECCUI He MonadaeT H B OOWH AUanasoH, TO Takol anropuTM c4UTaeTCst He COOTBE-
TCTBYIOLUMM HACTOALLEMY CTaHOapTy.

5.5 [ns LUBETHOro cuUrHana BLINOMHAETCS pasaenbHas OLeHKa APKOCTHOM U LIBETOBOW COCTaBMSIOLIMX.
B KavecTBe peaynbTUPYIOLLEN OLEHKM BbIBUpaeTcs HauMeHbLUee sHaqYeHue.

5.6 OueHKa Ha COOTBETCTBME HACTOALIEMY CTaHAapTy BLIMONHASTCS ANs (PUKCUPOBAHHOTO (3adBIIeH-
HOM0) paspelleHns U YacToThl CMEIOBaHUA Kaapos oUMMpPoBaHHbLIX BuAeodaHHbIX. OaHHble napameTpbl
oL POBaHHLIX BUAEOJAHHBIX J0MKHbI GbITs 06A3aTeNbHO yKasaHbl NPy KNaccudukaumi (cM. npumep). Ecnu
COOTBETCTBME CTAHAAPTY AOCTUTraeTCs TOMLKO MpK onpedeneHHbIX HACTPOMKAX anropiuTMa KoMMNPEccuu, aTu
orpaHudeHUs AOMKHbI GbITh 06A3aTeNLHO OTPAXKEHB! B 3KCMITYaTaLMOHHON AOKYMeHTaLMU.

Mpumep — Anzopumm coomeemcmeyem knaccy I npu paspeweHuu R (nukc.), yacmome kadpoe F (kadp/c).
MakcumanbHbiill usmepeHHbil 6umpelim cocmasnsiem B (6um/c).
6 MeToabl OLEHKM anropuTMoOB KOMMNpeccuu

6.1 OOLlee onMcaHne MeTo40B OLeHKU

06u.|,a;| cxema pa6OTbI LlCOT C TOYKM 3pEHUA NUCMNOob30BaHNA anropruTMOB KOMNPECCH 1N ASKOMMpec-
chn npeacrtaBlieHa Ha PUCYHKe 1.

‘—» BupeopaHHbie

AHanoroso-

uudcpposoe
npeobpasosaHue

\

Komnpeccusi
OB"ngpc’:i::ze ouMPOBaAHHBIX
AgoA BMAEOAAHHBIX

Hekomnpeccus
%’Ka';b'e CKATBIX
BMACOAAHHbIC BMOCOOAHHLIX

i
BoccTaHoBneHHbIe
BUAEeoAaHHbIE

AHanorosble BuaeocaHHbIe NoABepranTcs aHanoroso-LndpoBoMy npeobpasoBaHunio, B pe3ynbTaTe Ko-
TOpOro nony4arTes ouMdpoBaHHble BUuaeodaHHble, NpeAcTasnsowne cobol nocnegosaTensHOCTb 6aiTos B
HekoTopom dopmaTe (RGB, YUV unu gp.).

OuundppoBaHHble BUAEOAaHHBIE MOABEPratoT KOMNPEeCccUu, B pesynbTare KOTopon (hopMUPYIOT CxkaTble
BMACOAAHHbIE.

CxaTble BMOeogaHHble, Kak Npasnmno, UCNonbayloT ANs XpaHeHUs apxnea Unu ansa nepegadqn no cetu,
nocrne Yero OHU NoABeprarTea AekoMnpeccuun. B pesynbtaTe gekoMnpeccun cxaTbiX BUAeoAaHHbIX 0bpasy-
0T BOCCTaHOBMNEHHbIe BuAeofaHHble, KOTOpble MCNONb3YIoT ANA BU3yanusauui onepaTopy WUnu noaawT Ha
BXOA NporpaMMHbLIM MOAYNAM BuaeocaHanmsa.

B cooTBeTCTBMM € NpeacTaBneHHon obulein cxemoint paboTtel LUICOT knaccudukaumio anropuTMoB KOM-
npeccum ouncdpoBaHHbIX BUAEOAaHHbBIX BLIMOSHSIKOT NyTEM OLEHKU METPUK KadecTBa BOCCTAHOBIIEHHbIX BU-
JeofaHHbIX OT UCXOAHbIX oLudpoBaHHbIX BUuAeocAaHHbIX. B 3aBucuMocTn oT ocobeHHOCTel TexHU4ecKon
peanu3aumu koHkpeTHon LICOT MoryT npuMeHsATLCA ABa MeToda OLEHKN:

- Ha ocHOBe pasfeneHnsa ocundpoBaHHbIX BUOSOAaHHbIX;

- Ha OCHOBe paszfeneHunsl BnaeoaaHHbIX.

Pucyrok 1 — O6uwas cxema paboTel LICOT
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Mepea oLEHKON 3Ha4YeHUA MeTPUK KavyecCTBa UCXOAHble M BOCCTAHOBMEHHEIE BUAEOOdaHHbIe OOMKHbI
bbITh NprBeaeHbl k 6azoBomy copmaTy RGB (anst uBeTHbIX BUAeoAaHHbIX) ¢ 8-6UTHOI rnybuHoM LuBeTa Kax-
pjoro kaHana nnu k 6asosomy dopmaty Grayscale (anst YepHo-benbix BugeoaaHHbIX) ¢ 8-BUTHOW rnybuHon
uBeTa kaHana.

6.1.1 MeTtopa oueHKM anropuTMa Ha OCHOBe pasgeneHus oundpoBaHHbIX BUGE0OaHHbIX

MpegnouyTeHne oTaadT METOAY OLEHKU Ha OCHOBEe pasgesfieHnst oumndppoBaHHBIX BuaeoaaHHbIX. s
NPUMEHeHN 4aHHoro meToaa TexHudeckasi peanmsauma LUCOT aospkHa nossonsiTe NoMAyYnTb oumdpoBaHHble
BnAeoaaHHble 4o X 0bpaboTku anropuTMamMm KOMNPEeCccun M 4eKoMNpPeccuu.

O6luas cxema peanusauunm MeToAa OLEHKM Ha OCHOBe pasfeneHus oUndpoBaHHbIX BUAeOAaHHbLIX
npeacTaBneHa Ha pUcyHke 2.

AHanoroso- Komnpeccun
BugeopaHHle uuchpoBoe oumndpoBaHHBLIX
npeobpasoBaHue BUAEOOAHHbBIX

Hekomnpeccna
OuwndpoBsaHHbie o C;»(aTaI:ﬁHe CKATLIX
BuaeoaaHHsie Agon: BUAEOAAHHBIX

BoccraHoBneHHbIe
BUAEOAaHHbIE

OueHka napaMeTpoB
OTKITOHEHUA

PrcyHok 2 — O6was cxema peanusaumm Metoga OLeHKN Ha OCHOBE pasfeneHusi oundpoBaHHbIX BUAEOAaHHbIX

AnNropuTm ocyLlecTBNeHWs1 oLEeHKN NpednonaraeT BbiMonHeHne cnegyowmx AecTBAA:

- Ha Bxog ucneityemoin LLCOT noagatoT nocnegosaTternsHble BUAEOAaHHbIE,;

- ¢ uenonbioBaHneM BoamoxHocTen LUICOT oundpoBaHHble 1 BOCCTAHOBIEHHBIE BUAEOAaHHbIE COXpa-
HSIOT Ha YCTPOMCTBAX XpaHeHus,

- BBIMOMHSOT pacyeT 3HaYEeHUA METPUK KayecTBa 1 OCYLLECTBAAIT Krnaccudgukauuio anroputma KoM-
npeccun no Tabnuue 1.

6.1.2 MeTtopa OLeHKM anroputMa Ha OCHOBe pa3sgeflieHUA BUgeoaaHHbIX

MeTog oueHKU Ha OCHOBRe pasfeneHus BUAeodaHHbIX crieqyeT NPUMEHSITh TOSLKO B Cyvae, ecrnn TeXHU-
veckas peanusauusa LUCOT He nozBonseT npUMeHaTL MeToa OLEHKM Ha OCHOBE pasgeneHns oundpoBaHHbIX
BMaeodaHHbIX. MNpumeHeHue aarHHoro Metoda Tpebyet Hanuuua gononHutensHou LICOT B cocTaBe ucnbiTa-
TenbHOro cTeHaa, kKoTopada npegHasHadyeHa Ans coxpaHeHus oudpoBaHHbIX BUAeodaHHbIX.

O6LLas cxema peanusaunn MeToaa OLEeHKW Ha OCHOBE pasdeneHns BUAeoAaHHbIX NpeacTaBnera Ha pu-
CYHke 3.

AnNroputm ocyLLeCTBAEHUS OLLEHKM MO AaHHOMY MeTofy npeanosiaraeT BbINoNHeHMe crneayowmnx aen-
CTBUIA:

- Ha Bxog ucnbityemoin UCOT nogatoT nocnegosaTenbHble BUAEOAaHHbIE, KOTOPblE AyBnnpyroTcs Ha
apyryto LUICOT nocpeactesom genutensa BuaeocurHana (M3 cocrtaBa ncnblitaTeslbHOro creHaa);

- ¢ ucnonb3oBaHueM Bo3MoxHocTel LICOT BOCCTaHOBNEHHbIE BUASOAAHHBIE COXPaHSKOT Ha YCTPOn-
CTBaX XpaHeHus;
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.‘ BupeogaHHble

AHanoroso-

uudposoe
npeobpasoBaHue

o) Komnipeccus
LMppoBaHHbIe oLMdPOBAHHBIX
BUAEOaHHbIe BUEONAHHBIX

Hekomnpeccus
Cxarble oXaTbIX
BMJeoaaHHbIe BUREOAAHHBIX

BoccTaHoBneHHbIe
BUAEOAAHHbIe

AHanoroso-
umucposoe
npeobpasosaHue

y

OuucpoBaHHbIe
BUgeodaHHble

OueHka napameTpos
OTKNOHEHUA

PucyHok 3 — O6uwas cxema peannsaumm Metoga OLEeHKM Ha OCHOBE pasgeneHns BUaeoaanHbIX

- ¢ ucnonb3oBaHueM Bo3moxHocTel LICOT 13 coctaBa UCNbITaTeNbHOro cteHaa ouncpoBaHHbLIE BU-
AeofaHHble COXPaHSIIOT Ha YCTPOMCTBaX XpaHEeHUs;

- BBIMOMHAOT pacyeT 3HAYEHUA MeTPUK KayecTBa 1 OCYLLeCTBAAIOT Knaccupukalmio anroputma KoMm-
npeccum no Tabnuue 1.

6.2 Anroputm Bbluncnenusa PSNR

MukoBoe oTHOLLEHNE CI/IFHaJ'I/LLIyM paccuuTbiBaOT NMNO cbopmynaM:

2
PSR = 10lamaxErr’) M
MSE
w-1h-1
MSE=—" Y S S Uwy.c)-Jxy.c)?, @)

3wh _|R G,B]x=0y =0

max E, = 28 -1,
rae w, h — wupurHa u Bbicota oUMdPOBaHHbLIX BUOEOAAHHBIX;
C — WHAEKC UBETOBOro KaHana,
B — uucno 6uT, Heobxoanmoe AN npeacTaseHNs oaHOro NKcens oundgpoBaHHbIX BUAEOAaHHbIX;
I — ncxoaHble oundpoBaHHble BUAEOAaHHbIE;
J — BOCCTaHOBMeHHbIe BUAeOAaHHbIe B LiBeToBOW Moaenu RGB.

6.3 Anroputm BbluucneHua SSIM

MepekoanpoBaTh UCXOAHLIE U BOCCTAHOBMNEHHbIE oUMdpOBaHHbIE BUAEOdaHHbIE B LIBETOBYIO MOAerb
Grayscale (ans copmyn (3), (4), (6), (7), (8), (9): I — ucxogHsble oundpoBaHHbIe BUAeodaHHbIe, J — BoCCTa-
HOBNEHHLIE BuaeoAaHHbIe B LiIBeTOBoOM Moaenu Grayscale).

BbINOMHUTL HU3KOUACTOTHYH (PUNLTPALUIO N30BpaXKEHNA NYTEM UX OUCKPETHOW CBEPTKA C CUMMETPUY-
HbIM rayccoBbIM sigpom 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

welx,y) = Z ZWqux+uy+v)

u=-5v=-5

w,,=W(u+35,v+3).

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

S)

ona FrPaHUYHbIX nukcenem, OTCTOALLNX OT rpaHny I/1306pa)KeHI/IF| MeHee YeM Ha 5 nukcenein, BuINONHUTb
d)IAJ'IpraLI,VII'O Mo HenoMHOMY A4pY, KOTOpoe O0/IKHO 6bITb npeaBapuTesibHO HOPMalnM3oBaHo.
Bbluncnuts cpedHeksagpaTUYHbIe OTKIOHEeHNA MeXXay BXOAHbIMU U OTCbI/IJ'IprOBaHHbIMVI I/I306pa)KeHVIFI-

MU

5 5
GI(X,Y)=\/Z 2 Wy (X + Uy +v) —up(x+ uy +V1,

u=-5v=-5

X,V)=\/i iWu’V[J(Xﬂ-U,y+V)—uJ(X+U,y+V)]2,

u=-5v=-5

oy = Z ZWUV[1X+UY+V) Hrx+uy+v)

u=-5v=-5

[x + U, y +v) =y (x + U, y +v)]
OnpeaenuTb 3Ha4YeHne CTPYKTYPHOrO Nogobust B KaxkaoM nukcene no dopmyne

2u 7 (X, x,v)+C 2o (x,y)+C
SSIM(X, y)= ;1( }’)H\é( ) 1. 5 IJ(zy) 2 .
By Y) +uT 6 Y) +Cq o1 (X y)o X y)+ Cy

C1 C, BbIMUCNAOT No hopMynam:
Cy = (K\LR C, = (KLY,

rae L — makcumanbHoe 3HaueHue sIpkocTu (B crnyyae rnybuHbl upeTa 8 6ut L = 255);
K;=0,01, K, = 0,03 — nonpaBo4Hbie KOHCTaHTHI.
OnpegenuTtb makcumansHoe (maxSSIM) n cpeagHee (meanSSIM) sHaveHus.
OnpeaenuTts 3HayeHue meTpuku SSIM no dopmyne

SSIM = 100 mean SSIM(x, y) + 25 max SSIM (x, y).
(x,y} (x.y)

(6)

(11)
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6.4 Anroputm BbluucneHusa VQM

MepekoanpoBaTh NCXOAHBIE N BOCCTaHOBNEHHBIE OUNppOBaHHbIE BuaeodaHHble B LBETOBYIO Modenb
YC,C,. NepekoanpoBaHue U3 ugetoBoit Mogenn RGB ocyulecTendeTca no dpopmynam:

Y =0,299R -0,587G + 0,114B, (12)
C,=-0,168736R - 0,331264G + 0,58 + 128, (13)
C,=0,5R-0,418688G - 0,0813128 + 128. (14)

HopmuposaTb oundpoBaHHble BUAeodanHble NMyTeM BbiYUTaHNA U3 KaXKaoro NUKCens Kaxaoro kaHana
yncna A = 0,5 - 28, rae B — uncno 6ut, HeoBxoamMmoe AN NpeacTaBnieHns NUKCens B AaHHOM KaHane.

PasbuTb kaxkablil KaHan MCXOAHbIX M BOCCTAHOBNEHHbIX BUAeoAaHHbIX Ha 6110kM 8 x 8 nuKkcenen 1 BeInon-
HWUTb ABYMepHOe ANCKPeTHOe KOCUHYcHoe npeobpasoBaHue no dopmyne

7.7
Fu, ) = Cu) €)Y 3 f(x, ) cos L2 o [E2Y + 1] (15)
e’ | 14 |77 14 |
C(w), C(v) = i, ecm u, v=0n C(u), C(v) = 1, ecnnu, v+0,
V8 2
f(x, y) — bnok nzobpaxenus, x, y=0 ... 7,

F(u, v) — 6nok koacdduumeHTa, u, v=0... 7.

MpeobpazosaTk Bce koathuLMeHThl BO Bcex brnokax no dopmyne

065

Flu, v)=F (u, v);_c(%j

DC=F(0,0), M=2-64B.

Bblaenute 3Hauumble KoadpdurumeHTol no dopmyne

JNC=round[7F(u’v) J (17)
QM(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

roe QM =

round() — onepauunsa okpyrneHnsa Ao 6nkanlero HauMeHbLLIero Yyucna.

MpeobpazoBaHHble UCXOAHLIE U BOCCTAHOBMEHHLIE OLUpPOBaHHbIE BUAEOOaHHBIE MOKaHaMbHO Bbl-
yecTb APYr U3 Apyra, B3sIB Ppa3HOCTK MO MOAYITIO.

Onpepenutb MakcumansHoe (maxD) u cpeaHee (meanD) 3HadyeHns1 aBCOMOTHBIX PasHOCTEN Mo BCEM
KaHanam.

Onpegenute 3HaveHne meTpukn VQM no dopmyne

VQM = 1000 mean D + 5 max D. (18)



roCT P 54830—2011

7 MeToabl CpaBHEeHUA anropMTMOB KOMNpeccun oundpoBaHHbIX
BMAEOAaHHbIX

7.1 Osaunbonee ajifopUTMOB KOMNpPeCcC CpaBHUMbI Apyr C APYrom, eCrin OHU NprUHagnexart ogHoMy 1
TOMY XKe Knaccy B COOTBETCTBUN C Tabnuuen 1 1 nx oLeHKa BbINosIHeHa ANs O4HOIO U TOro Xe paspeweHna n
OAHOW U TON ke 4acToThbl CNefoBaHna Kagpos B OUNPPOBaHHbLIX BUAEOAAHHbIX.

7.2 N3 ABYX U 6onee CpaBHUMBbIX almrfopUTMOB KOMMpecCun NyvuinM Npu3HaeTcqa airopuTm, obecneun-
BalOLWMIA MUHUMAaNbHOE 3HaYeHne 6MTpe|7lT8.

7.3 3HaveHue 6|/|Tpe|7|Ta N3MePAIOT B Xo4e nposeaeHns UCMbITAHWUIA Ha pPas3fIMYHBIX BXOOHbIX HaGOan
OLI,VICprBaHHbIX BuAeodaHHbIX. B kavecTBe pe3yanV|py+ou.1e|7| OLEeHKN 6I/ITpeI7ITa Bbl6|/|paFOT MaKCUManbHOe
3Ha4YyeHne 13 BCeX NpoBeaeHHbIX 3KCNepuMeHTOB.
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YOK 621.398:006.354 OKC 13.320 7 OKIM 43 7200

KrtoueBble CrioBa: OXpaHHbie TeNIeBU3NOHHbIE CUCTEMBI, BUAEOAaHHbIe, BUAEOKOMINPECCUs, BUAEONOTOK, BU-
geokoaep, sngeogekoaep
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