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[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeleHUA o cTaHpapTe

1 PASPABOTAH 3akpbITbiM akuMoHepHbIM obLlecTBOM «HopaaBuHa» 1 paboven rpynnon akcnepTos
opraHusaumm — uneHoB TK 234 «CucteMbl TPEBOXHOU CUTHanMM3auum n npoTUBOKPUMUHANBHOW 3aLLUUTBI» !
koHcopuuymom «HTerpa-C», 3akpbIThiM akunoHepHbIM obLectBoM «KoMmnaHuss BE3OTNMACHOCTb», 3akpbl-
ThiM akunoHepHbIM obuectBoM «Kogoc-b», HayuHo-BHeApeHYeCKUM Npon3BoacTBOM «bonua» no MHMUUaTK-
BE Hay4HO-NpoU3BOACTBEHHON pUpMbl «ODLLIECTBO C OrpaHUYeHHON OTBETCTBEHHOCTbIO «Curma-NCx» npu
cornacosaHun ¢ deaepanbHbIM Ka3eHHbIM yudpexaeHnem «HaydHo-uccnegosaTenbCKUU LeHTp «OXpaHay
MB/[ Poccumn n ®eagepanbHbIiM Ka3eHHbIM yupexaeHnem «HayuHo-nponssoacTBeHHoe obbeanHeHne « CTruCy»
MBI Poccun

2 BHECEH TexHun4yeckum komuteToM no ctaHgaptTsaunm TK 234 «CuctemMbl TPEBOXHOW CUrHaNM3aLnmy
N NPOTUBOKPUMUHANBHOW 3aLlUMThI»

3 YTBEP>XAEH W BBEAEH B AEWNCTBWE [MMpukasom ®eaepansHOro areHTCTBa no TeXHNYecKomy
perynuposaHutio n metponormn ot 13 gekabpsa 2011 r. Ne 1222-ct

4 BBEOEH BINEPBbIE

ViHcbopmayusi 06 UMEHeHUSIX K HacmosilweMy cmaHoapmy riybriukyemecsi 8 eXke200H0 u30asaeMoM UH-
opMalyUOHHOM yKazamerne «HalyuoHanbHbIe cmaHoapmabl», a Mmekcm U3MeHeHUU U NMorpasok — 8 exXeMe-
CSYHO U30asaeMbiX UHGhbopMallUOHHBIX yKa3zamersax «HauuoHaneHbie cmaHoapmebi». B cniy4dae rnepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauw,e2o cmaHoapma coomeemcemesyroujee yeseoomMrieHue byoem ornybriukoeaHo
8 eXXeMeCSIYHO u3dasaeMoM UHDOPpMaUUOHHOM YKa3amerne «HauuoHarnbHbie cmaHoapmel». Coomeemcemay-
fouasl UHgpopmMayusi, yeeOoMIIeHUe U meKecmbi pa3Meljaromcs makxe 8 UHQopMaUUOHHOU cucmeme obuiezo
ro1b308aHUsT — Ha ouyualnbHOM caume PedeparibHo20 a2eHmcemea o MmexHU4YeCKoMy pez2yrupogaHuro U
Mempornozauu 8 cemu MIHmepHem

© CtaHgaptuHdopm, 2012

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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BBegoeHue

AKTUBHOE NpUMeHeHne B cucTeMax oxpaHHbIX TeneBusnoHHbIX (COT) MeToaoB KOMMNpeccun oungppo-
BaHHbLIX BuageoAaHHbIX, 3aMMCTBOBAHHBLIX U3 MYIbTUMeAUUHBIX NPUMeHeHUU TeNneBnaeHnd, NpuBeno K HeBO3-
MOXHOCTM OCYLUECTBNEHUA C WUCMOMNb3oBaHMeM OonblnHCTBA cywecTtByownx COT cneacTBeHHbIX
MEPONPUATUN, a TakKe U onepaTUBHLIX PYHKLNA.

Ba)xHOW OTNUYNTENBbHON OCODEHHOCTBIO METOAOB KOMMNpeccun oundgppoBaHHbIX BuaecgaHHbix ansa COT
ABNAETCA HEOOXOAUMOCTL 0becneyeHUs BbICOKOIO KavyecTBa KaXXaoro oTAeNbHOro Kaapa BOCCTAHOBIEHHbIX
BUAeoaaHHbIX. HacTosawmn ctTaHgapT NO3BONAET YNOpsa0o4YnTb CYLLECTBYOWNE K pa3pabaTbiBaeMble METOAb!
KOMMpeccun ounPpPoBaHHbIX BUAeodaHHbIX, NpeAHa3HavYeHHbIX ANs NpUMeHeHUs B COCTaBe CUCTEM MPOTU-
BOKPUMUHANLHOW 3aLLUUTHI.

B KavyecTBe Kputepuna ang knaccudpmkaunm anroputMoB KoOMNpeccn oungpoBaHHbIX BaeoaaHHbIX Ha-
CTOALLMN cTaHOApT yCTaHaBNMBaeET 3HaYeHUA MeTPUK KadveCcTBa, XapaKTepusyoLlmnx cteneHb OTKIOHEHUA UC-
XOOHOro U COOTBETCTBYIOLLEro eMy BOCCTAHOBNEHHOro kKagpa oungpoBaHHbIX BUAecdaHHbIX.

HacTtodawmm ctaHgapTt cneagyetT npuMeHaTb coBMmecTHO ¢ TOCT P 51558—2008 «Cpeactea M cUCTEMB
oXpaHHble TeneBusnoHHbIe. Knaccudpmnkauusa. Oduwmne texHndeckme TpeboBaHusa. MeTtoabl UCTIbITAHUAY .

IV
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

CUCTEMbI OXPAHHbIE TEJIEBUSUOHHDbIE.
KOMIPECCUA OLUNPPOBAHHBIX BUAEOOAHHDbIX

Ob6uwue TexHNn4Yeckme TpedboBaHNA U MeTo4bl OLLEHKU anropuTMoB

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

[lata BBegeHnsa — 2012—09—01

1 Obnactb NpMeHeHUA

HacTtoawmn ctaHgapT pacnpocTpaHAeTca Ha LUPPOBLIE CUCTEMBbI OXpaHHble TeNeBU3UOHHbIE (Aa-
nee — LUICOT) u yctaHaBnMBaeT obume TexHn4eckne TpedboBaHnst U METOAblI OLIEHKN anropuUTMOB KOMMpPEC-
chn oundppoBaHHbIX BUaeoaaHHbIX B LICOT.

Hactodawmnm ctaHgapT NPUMEHSALIOT K anropMtMam KoMnpeccumn (AeKoMrnpeccun), He3aBUCMMO OT UX pea-
nM3auum Ha annapaTHOM YpOBHe.

Hactoawmi ctaHgapT ycTaHaBNMBaeT Knaccudukauuie anroputMoB KOMMpeccun (JeKoMMNpeccun)
oundpoBaHHbIX BUOeOOAHHBIX.

Hactosawmnn ctTaHgapT ycTaHaBNMBaeT METOAMKY CpaBHEHUA pas3NUYHbIX anrOpUTMOB KOMMPECCUX N ae-
KOMMpeccun oundppoBaHHbIX BUAeOdaHHbIX.

HacTtosawuni ctaHgapT npuMmeHaoT coBMecTHO co ctaHgaptammn [OCT P MOK 60065, TOCT P 51558,
[OCT 13699, TOCT 15971.

2 HopMaTuBHbIE CCbINKN

B HacTosilemM cTaHgapTe UCNOoNb3oBaHbI HOPMAaTUBHLIE CChINKKA Ha crneayolme ctaHaapThl:

[OCT P 51558—2008 Cpeacrtsa 1 cucTeMbl OXpaHHble TeneBuanoHHble. Knaccudukauns. ObLme Tex-
HU4eckne TpeboBaHusa. MeToabl UCNbITAHWA

[OCT P M3K60065—2009 Ayamno-, Buaeo- 1 aHanormyHaga sfekTpoHHaga annaparypa. TpeboBaHums Oe-
30MacHOCTH

[OCT 13699—91 3anucb 1 BocnpounssegeHmne nHgpopmaunn. TepMuHbl U onpegeneHuns

[OCT 15971—90 Cuctembl 0bpadboTkn nHdbopmaunun. TepMuHbl 1 onpegeneHuns

[TpumedyaHwue—Illpn NoONbL3OBaAHUN HACTOALWMM CTAHOAAPTOM LenecoobpasHo NPOBEPUTL AENCTBUE CCbINMOY-
HbIX CTaHAaApPTOB B WHMPOPMaAUMOHHOW cucTeme oOWero nonb3oBaHusa — Ha odwuumanbHOM cante PeagepanbHOro
areHTCTBa No TEXHNYECKOMY PEryriMpoBaHuUIo N METPOIONMU B ceTn IHTEPHET nnu no eXXerogHo nagaBsaeMmomy MHpopma-
LMOHHOMY yKa3aTento « HaymoHarnbHble CTaHAAPThI», KOTOPbLIM ONyBNMKOBAH NO COCTOAHUIC HA 1 SSHBapSA TEKYLWEro roga, m
NO COOTBETCTBYIOWMM EXEMECAYHO N3JaBAEMbIM MHMPOPMALMNOHHBIM yKa3aTensim, onybnmkoBaHHbIM B TEKYLLEM roay.
Ecnn cCbiNOYHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb30OBAHMN HACTOALWMM CTAHAAPTOM CrieiyeT pPyKOBOACTBO-
BaTbCH 3aMEHSIIOLLMM (M3MEHEHHbBIM) CTaHAAPTOM. ECnun cCbiNOYHbIM CTAaHAAPT OTMEHEH BE3 3aMEHbI, TO NONMOXEHNE, B KO-
TOPOM AaHa CCbIfika Ha HEro, NPUMEHAETCH B YaCcTWu, HE 3aTparvBalowen 3Ty CChITKY.

3 TepMUHbI N onpeaeneHns

B HacTodauwem ctaHagapTte npumeHeHbl TepMuHbl No TOCT 15971, TOCT 13699, TOCT P 51558, a Takke
cnegyrowme TepMrUHbl C COOTBETCTBYIOLLUMM onpeaeneHnaMI;

3.1 BuaeoaaHHble (video data), BugeonoToK (video stream): AHanoroBbl curHan, Hecywmnm MHQop-
MaLuo O NMPOCTPaHCTBEHHO-BPEMEHHbLIX MapamMeTpax n3odbpaxkeHumn.

U3pgaHne odbvumanbHoe
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3.2 ouudpoBaHHble BuUaeonaHHble (digitized video data): [laHHble, nony4YeHHble NyTEM aHanoro-LUmng-
POBOro NpecbpasoBaHns BUAeodaHHbIX, Npeactasndaowme cobon nocneaoBaTeNbHOCTL OaUTOB B HEKOTOPOM
dopmate (RGB, YUV unun gp.).

3.3 cdopmaTt ouudpoBaHHbIX BUgeoaaHHbIX (digitized video data format): lNpeactasneHne oundpo-
BaHHbIX BuaeodaHHbIX, obecneynsarollee nx oopadboTky LMPpPOBLIMA BbIMUCTIUTENBHLIMU CpeaCTBaMM.

[Tpnmeyanune—dopmar oundpoBaHHbIX BUAEOAAHHbBIX BKITHOYAET B ¢S MCNONb3yeMYIO LUBETOBYIO MOAENb
N Pa3MEepPHOCTb (KONMYEeCTBO DUT) NpeacTaBNeHns KaXa0ro KaHana ans ncnonb3yemon LBETOBOW MOAENM.

3.4 komMmnpeccua oundpoBaHHbIX BUgeoaaHHbIX (video compression): ObpaboTka oundppoBaHHbIX
BMUAeOodaHHbIX, NpeaHasHavyeHHas Anst yMeHbLIeHUs nx cobema.

3.5 cxaTble BUgeopgaHHble (compressed video data): aHHble, Nony4YeHHbIE NyTeM KOMMPpeccu oLmg-
POBaHHbLIX BUAeOdaHHbIX.

3.6 KoMnpeccuda ouudpoBaHHbLIX BUAeOoAaHHLIX ¢ noTepAMU (lossy compression):. Komnpeccus
oundppoBaHHbIX BUAeoAaHHbIX, MPU KOTOPOW NpoUcXoauT noTeps MHpopmMaunn, U BCneacTBUe 3TOro BOCCTa-
HOBJTEHHbIE U3 CXAaTOro BUaeonoToka ouugppoBaHHble BUgecdaHHble oTiMyaloTcs OT UCXOAHBIX OLUPPOBAaH-
HbIX BUAeOJaHHbIX.

3.7 KoMmnpeccua oundpoBaHHbIX BUOeoAaHHbIX 6e3 noTepb (lossless compression): Komnpeccus
oundpoBaHHbIX BUAeodaHHbIX, MPW KOTOPOWU He NpoUCXoauT notepun MHdpopmauum, 1 BCNeacTBMe 3Toro BOC-
CTAHOBNEHHbIE U3 CXKaToroc BMaeonoToKa oundppoBaHHble BUAeodaHHble COOTBETCTBYIOT MCXOAHLIM OLUpO-
BaHHbIM BUAeOAaHHbIM.

3.8 AeKoMnpeccud ckaTbiX BuaeogaHHbIX (decompression): BoccTaHoBneHUe oL poBaHHbIX daH-
HbIX U3 CXKaTbIX BUAeoAaHHLIX.

3.9 BoccTaHOBIeHHble BUgeogaHHble (decoded video data): [laHHble, nonydyeHHble U3 CXKaTbIX BU-
OeoaaHHbIX nocne Ux gekoMnpeccun.

3.10 Buaeokopep (video encoder): ['lporpamMmHble, annapaTHble WY annapaTHo-NporpaMmMHble cpea-
CTBa, C NOMOLL IO KOTOPBLIX OCYLLECTBNAETCA KoMmnpeccus oLundpoBaHHbIX BUAeOdaHHbIX.

3.11 Bugeoaekopep (video decoder): lNporpammHbie, annapatHble UNKM annapaTHO-NPOrpaMMHbIe
CpeacTBa, C NOMOLLBLIO KOTOPLIX OCYLLECTBNAeTCA AeKOMMNPeccus CxXaTblX BuaeodaHHbIX.

3.12 koaek BugeopaHHbIX (video codec): [NporpaMmMHbIA, annapaTHbI UM annapaTHO-NPorpaMmMHbI
MOAYNb, CNOCODOHBLIN BBIMOMHATL KaK KOMMPECCUIO, Tak U AEKOMMNPECCUIO BUOEOOAHHbIX.

3.13 cTeneHb cxXatua (compression ratio): KoaddpuumeHT cokpalleHuss obbema oundppoBaHHbIX BU-
OeodaHHbIX B pe3ynbTaTte KoOMMNpPeccun.

3.14 Ka4vecTBO BOCCTaHOBNEeHHbIX BuaeoaaHHbIX (decoded video data quality): ObbekTUBHAA OLEH-
Ka COOTBETCTBUA BOCCTAHOBNEHHbLIX BUAeodaHHbIX UCXOAHBIM UM pOBaHHBIM BuaeodaHHBIM Ha OCHOBE pac-
CUNTAHHBLIX METPUK Ka4vecTBa.

3.15 MeTpuKa KadecTBa (quality metric): AHanuTudeckn onpegensaeMblie NnapamMeTpbl, XapakTepusyo-
LLine cTeneHb OTKMOHEHUSI BOCCTAHOBMNEHHBIX BUASOAAHHBIX OT UCXOAHBLIX O POBaHHBLIX BUAEOAAHHbIX.

3.16 ouTtpent (bit rate): BeipaxkeHHas B bUTax oLeHKa KONMMMYECTBA CXKaThIX BUAeoAaHHbIX, onpeaeneH-
Has an1s1 HEKOTOPOro BpEMEHHOIo MHTEpBana U 0THecCeHHas K AUTeNbHOCTU BbIDPAHHOMO BPEMEHHOTO UHTEP-
Balia B cekyHaax.

3.17 pa3spelweHue (resolution): CBOUCTBO cUNPPOBAHHLIX BUAeOAaHHbIX, Bblpa)kalollee BO3MOXHOCTb
pasnuyaTtb Ha OTAENbHLIX Kagpax aeTann UCXoOHOro N300paKeHUs!, KOTopoe onpeaenseTcsl Kak KonnMuecTBo
nuKceneun (3NemMeHToB U30DpaXkeHns) NO roprU3oHTanM 1 No BePTUKanM, cogepXalmnxcs B kaape.

3.18 uBeTtoBasa Mogenb (color space):. Cnocob onnucaHusl 1 NpeacTaBneHnst LBeTa B BUAE KOPTEXKEN
Yymncern, HasbiBaeMblX LIBETOBbIMU KOMMOHEHTaMM UM KaHanamMmu, KOTOPbIXA ABNSAETCA COCTaBHOW YacTbio pop-
MaTa ouMdppoBaHHbIX BUAeodaHHbIX.

3.19 uBetoBada Mmoaenb Red-Green-Blue (RGB color model): LiBeToBaa mogens, npeacTtasndaoLllas
LIBETOBYIO MHPOPpMaLMIO B BUAE TREXKOMMOHEHTHOrO KopTexXa vnucen — kpacHoro (R), seneHoro (G) n cnHe-
ro (B).

[Tpunmedanune—Kpachas (R), 3eneHas (G) n cnHssa (B) uBeToBblE KOMIMOHEHTBI COOTBETCTBYIOT ANTMHAM 3NEK-
TPpOMarHUTHbIX BONH 700 HM; 546,1 HM 1 435,8 HM COOTBETCTBEHHO.

3.20 uBeToBad Mmoaenb Grayscale (Grayscale color model): LiBeToBasa moaens, cogepXallas TONMbKO
OAWNH KaHan sipKoCTU N30DparkeHus.

[Tpunmedanune—IllpuseageHne niobpaxerHus Kk mogenn Grayscale ns mogenn RGB ocywecrensieTcs no cop-
myne: Grayscale = 0,299R + 0,587G + 0,114B.

2
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3.21 rnybuHa uBeTa (color depth): Obtem namaTu (B butax), HeodbXoaMMbIN AN XpaHeHUs U npeacTas-
NeHns LUBeTOBOWU KOMMNOHEHTLI OAHOro NUKCeNs.

3.22 ucxopgHble gaHHble: Lindpposoe naocbpaxeHue (oumdpoBaHHble BUAeOJaHHbIE) B BUAE NOCNeno-
BaTeNbHOCTN DanToB B nponssonsHoM opmate (RGB, YUV unun ap.) nnu nocneaoBatenbHOCTb LMAPOBBIX
n3obpaxkeHnn oo obpaboTkn anroprUTMOM KOMMNPECCUH.

3.23 BbIXoAHble AaHHble: LlndpoBoe nsobpaxeHne B BUAe nocneagoBaTtensHOCTM BanToB UMK Nocne-
NoBaTeNbHOCTb LMEPPOBLIX N30bpaXXeHn, nonyyeHHbIX nocne obpaboTki UCXoAHbLIX AaHHLIX anrocputMamMmu
KOMMPECCUMN N AeKOMNpeccun.

3.24 MeTOpA OUEHKU anroputMma KomMmnpeccuu: Metoa aHanMTUYeCKoro onpeaeneHna sHauyeHUnM MeT-
PDUK Ka4yecTBa Ha COOTBETCTBME TPpeDOBaHUAM, NpeabsBASIEMbIM K anropMTMamM KoMnpeccum BnaeoaHHbIX.

3.25 anroputm KomMmrnpeccumn: ToUHbIN HAOOP MHCTPYKUWA 1 NpaBun, on1ucbiBaloLWMA nocneaoBartesib-
HOCTb OENCTBUIN, COrNAacHO KOTOPbLIM UCXOAHble BuaeodaHHble npeodbpasyoTca B CXKaTble, a cXXaTble BUOEeO-
OaHHble NpeobpasyloTCA B BOCCTAHOBMNEHHbIE, peannayemMblin Npyu NoOMOLLM Kodeka BUaeodaHHbIX.

4 OOWwue TexHN4YeCcKne TpedoBaHUA

TpeboBaHua, NpeabaBAsAeMble K KOMNpeccnmn ounudpoBaHHbIX BUAeoAaHHbIX, HanpaeeHbl Ha obecne-
YyeHne KadecTBa BOCCTAHOBMEHHbIX BUAEOAAHHBLIX, KOTOPOE onpeaenaeTca KadyecTBOM BMaeou3odpakeHus
KayKOoro oTAenbHOro CTon-kagpa BOCCTaHOBNEHHbIX BUAEOdaHHbIX.

KayecTBO BUAEOU30DpaXKeHNs CToMN-Kagpa BOCCTaHOBMEHHbIX BUAEOJaHHbIX onpeaenseTcs sHaYeHUs -
MU METPUK KayecTBa, XapakTepusyoLWmx cTeneHb UCKaXKeHN BOCCTaHOBMNEHHbIX Mocne ckaTunsa BuaeoaaHHbIX
Mo CPaBHEHUIO C UCXOAHBIMU oM POBaAHHBIMU BUAeoAaHHbIMUA. 3HAaYEeHNS MEeTPUK KavecTBa Ang nodoro kaa-
pa BOCCTAHOBMEHHbIX BUAE0AaHHbIX JOPKHBI COOTBETCTBOBATb 3HAYEHUAM, YKasaHHbIM B Tabnuue 1.

5 Knaccudpumkauma anroputMoB KOMNpeccuw

5.1 OnAa oueHKM Ka4yecTBa BOCCTAHOBMNEHHLIX BUAEOAAaHHbIX U KnaccugukaLm anroputMoB KOMIMpec-
CUW UCNONb3YIOT creayolne MeTpuki KadecTea: NMKOBOE OTHOLLeHMe curHan/wym (peak signal-to-noise ratio,
PSNR); cteneHb cTpyKTypHOro nogobusa (structural similarity, SSIM); 0bobLeHHbIN kKO3 PULMEHT KavecTBa
(video quality metric, VQM).

5.2 Knaccudgpukauma anroputMoB KOMMPECCUU OoUMGPOBaHHbLIX BUAecdaHHLIX OCYLLECTBNAeTCA Ha
OCHOBE 3Ha4YeHUN MEeTPUK KaduecTBa, KOTOPbIE OTpaXarT Te acnekTbl U3SMeHeHNAa oUNdpOoBaHHbIX BUAeoaaH-
HbIX Nocne nx obpaboTKn anropUTtMamMmnm KOMNpeccun N 4eKOMMPeccn, KOTopble MOryT oKasaTb KpUTudeckoe
BIIMAHUE Ha BO3IMOXHOCTb WCMOMb30BaHUA BOCCTAHOBMNEHHLIX BUAeodaHHbIX ANA  uaeHTUdmnkauum
OTNNYUTENBbHLIX YepT HabnoaaeMblX OOBLEKTOB.

5.3 B 3aBUCMMOCTN OT 3HA4YEeHUN MEeTPUK Ka4yeCTBa, BblIYUCIIEHHBIX B X04e NpoBeaeHUA OLLEHKN anropuT-
Ma KoMnpeccuun oumndpoBaHHbIX BUAEOAaHHbIX, MOTYT ObITb OTHECEHbI K 0AHOMY 13 crneayroW X KNaccoB:

- knacc | — nonHodyHKUMOHaNbHLIE anropuUTMbl KOMMNpeccun, cbecneymsaloline KauecTBO BOCCTaHOB-
NeHHbIX BUAeodaHHbIX, AoCTaTOvHOEe ANA UaeHTUUKaLUM OTNIMYUTENBHBLIX YepT HabntogaeMblX 0O BLEKTOB;

- knacc 1l — anropntmel Komnpeccun, cbecneymearoLlmMe Ka4eCcTBO BOCCTAHOBMEHHLIX BUAeOOAAHHbIX,
OOCTaTouHOe ANd pacnosHaBaHUa TUNOB HabnogaeMblX 0OBLEKTOB, HO HeAoCTaTouHOe AN naeHTUugpukaun
OTNNYUTENbHBIX YepT HabngaeMbIX OO BEKTOB;

- knacc lll — anropmutmel komnpeccun, obecnevmBatoLline Ka4eCTBO BOCCTAHOBMNEHHLIX BuaeodaHHbIX,
OOCTaTouHOoe ANA HabnaeHUa 0bbLeKTOB, HO HegocTaTo4YHOE ANd pacrno3HaBaHUs TUMNOB.

Tabnwuwya 1—Knaccudbmkaumsa anropuTMOB KOMMPECCUU

[dnana3oH 3Ha4YeHUn MeTPUK KadecTBa no Knaccam anroputMmoB
KOMMNPEeCCUn OUUPPOBAHHLIX BUASOOAHHbIX

MeTpuka ka4vecTea

Knacc 111 Knacc 11 Knacc |
[lnkoBO€ OTHOLWEHWE curHan/Wwym Ot 25 po 30 Bknod. | OT 30 oo 35 BKIHOM. CB. 35
CTeneHb CTPYKTYPHOro nogobus » 80 » 90 » » 90 » 95 » » 95
O006LWEHHBbIN KOIDPDPUUMEHT Ka4YecTBa BUAEO Cs. 30 » 30 » 20 » o 20
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5.4 3Ha4vyeHUsa MeTPUK KauyecTBa onpeaenarnTca ANd KaXKaoro kagpa oungppoBaHHbIX BUAeodaHHbIX, a B
KayecTBe pe3ynbTUpYHoLlen OLEHKN BbiIbDMpaeTca HauMeHbLlee 3HaveHne. Ecnn no Kakon-nnbo MeTpuke Ka-
YyecTBa anropuTM KoMnpeccum He nonagaeT HM B 0AWMH AManasoH, TO TakoW anropuTM CHUTAETCH HE COOTBE-
TCTBYIOLWIMM HACTOALLEeMY cTaHOapTy.

5.5 Ona uBeTHOro curHana BbINOMHAETCA pasaenbHada oleHKa APKOCTHOU U LBETOBOW COCTAaBMAOLLUX.
B ka4yecTBe pe3ynbTUpYHoLLIEN OLIEHKMN BbIDUpaeTcs HauMMeHbLLIee 3HaYeHne.

5.6 OuUeHKa Ha COOTBETCTBME HACTOodAWeMy cTaHaapTy BbiNonHAeTCAa ANnd PUKCUPOBaAHHOTO (3asBNeH-
HOro) paspelleHna KU 4acToTbl cneaoBaHUA KagpoB oundpoBaHHbIX BuAeodaHHbIX. HaHHble napameTpbl
ouMdPOBaHHBIX BUAEOAaHHLIX ACITKHBI ObITh 0bA3aTENLHO YKa3aHbl NMpu Knaccudpmnkauum (cm. npumep). Ecnu
COOTBETCTBME CTaHOapTy OOCTUraeTcs TONbKO NpW onpegerneHHbIX HAacTPpoOUKax anroputMa KoMnpeccuun, 3T
orpaHUYeHUsa AOMKHbI BbITb 00A3aTENbHO OTPa)KeHbl B 3KCnyaTaLuMoHHON AOKYMEHTAaLUN.

lTpumep — Anzopumm coomeemcecmeayem knaccy I npu pa3pewernuu R (nukc.), yacmome kadpoe F (kadp/c).
MakcumanbHbIU USMePeHHbIU 6umpeum cocmassissem B (6um/c).

6 MeToabl OUEHKM anropuTMOB KOMNpeccun

6.1 O6LWwee onucaHne MEeToA0B OLLeHKI

Obuwas cxema padotel UCOT ¢ TOUYKN 3peHUSt UICNOb30BAHMS alrfOPUTMOB KOMMNPECCUU N JEKOMIPEC-
CUW NpeacTaBneHa Ha pucyHke 1.

AHanoroBo-
npeodbpaszosaHune

Komnpeccusn
ouundpoBaHHbIX
BUAeOodaHHbIX

OuudpoBaHHbIe
BUAEOAAHHbIE

[lexkomnpeccus
(?;Ka';ble . CKaTbIX
BUAECOAAHHDI BUAEOAAHHbIX

BoccTtaHOBNEHHbIe
BUAeOAaHHbIE

AHanorosble BnaeoaaHHble NoABepraroTcs aHanoroBo-LUMdpoBoMY npeocdbpasoBaHUto, B pesynbTaTe Ko-
TOPOro nNonyvarTca oL poBaHHbIE BUAeOoAaHHbIe, npeacTasnsowme cobon nocnegoBaTenbHOCTL OanToB B
HekoTopoMm doopmaTte (RGB, YUV nunu ap.).

OundpoBaHHble BUMAeodaHHbIe NoABepraT KOMMPECCUN, B pesynbTaTte KOTOPOU (POPMUPYIOT CxXKaTble
BUAecOaHHbIE.

CXaTble BuaeogaHHble, Kak NpaBuno, UCNOMNb3YIOT ANS XpaHeHUsa apxXuBa Unn ang nepegadn no ceTu,
1OCne Yero OHW noaBeprarnTca gekoMmnpeccun. B pesynbtate AeKOMNPECCUUM CxXaTbIX BUAeoJaHHbIX 0bpasy-
0T BOCCTaHOBMNEHHbIe BMaeodaHHble, KOTopble UCMONb3YIT ANS BU3yanusauum onepaTtopy UM nogarT Ha
BXO4 NporpaMmMHbLIM MOAyNaM BugeocaHanumsa.

B cooTBeTCTBMU C npeacTtaBneHHon oben cxemon pabotel LUCOT knaccudpumkauno anroputMoB KOM-
npeccunn oundpoBaHHbIX BUAEOAaHHbIX BbIMOMHAKT NMyTEM OLEHKN METPUK KavecTBa BOCCTAHOBMEHHBLIX BU-
neofaHHbIX OT UCXOAHbLIX OoUMPOBAHHBLIX BMAeodaHHbIX. B 3aBUCUMMOCTU OT OCODEHHOCTEN TeXHUYeCKOoW

peanunsaumm koHkpeTHoU LUICOT MorytT npuMeHsaTbLCA ABa MeToda OLUEHKN:
- Ha OCHOBe pasaeneHus ouMdPpoBaHHbIX BUAEOAAHHBIX;
- Ha OCHOBe pasgeneHus BuaeoaaHHbIX.

PncyHok 1 — Obwas cxema pabotsl LUCOT
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[lepen oLEHKOW 3HAYEHUN METPUK KavyecTBa UCXOAHbIE M BOCCTAHOBMNEHHble BUAeodaHHbIe OOJHKHDI
ObITb NpuBeaeHbl K bazoBomMy popmaTy RGB (aNns UBeTHLIX BUAeodaHHbIX) ¢ 8-OUTHOM rMyOUHON LIBETA KaXK-
O0ro KaHana unu Kk basosomy dopmarty Grayscale (ons YepHo-0enblX BUAeoAaHHbIX) ¢ 8-OUTHOWN rMyOUHON
LUBeTa KaHana.

6.1.1 MeTop oLeHKU anropuTMa Ha OCHOBe pa3geneHnsa oundgppoBaHHbIX BUAeOAaHHbIX

[lpeanoyTeHne oTAalRT MeTody OLUEeHKM Ha OCHOBe pasgeneHusa oundppoBaHHBbIX BuaeodaHHbIX. [Ongd
npMeHeHnsa gaHHoro Metoga TexHundeckad peanusaumna UCOT gomkHa no3BondaTe NONy4YnTh ol poBaHHbIe
BUAeoAaHHbIe A0 UX 0OpadboTKMU anropuUtMamMm KOMNpeccun n 4eKomnpeccuu.

Obwas cxema peanusauMnm MeToga OUEHKM Ha OCHOBE pasaeneHusl oungpoBaHHBIX BUAEOAAHHbIX
npeacTtaBiieHa Ha PUCYHKe 2.

KomMmnpeccus
oundpoBaHHbIX
BUAEOAaHHbIX

AHanoroeo-

LucppoBoe
npeobpasoBaHue

Hekomnpeccus
OunpoBaHHbIE " %}Ka-::lﬁble CKaTbIX
BUAeodaHHble ACOA, BUAECOOAHHbIX

BoccTaHOBNeHHbIe
BMAeOdaHHbIe

OueHka napamMeTpoB

OTKJIOHEeHUA

()

PUCYHOK 2 — Obwas cxema peanusaymm metoga OUeHKM Ha OCHOBE pasgeneHnst oundpoBaHHbIX BUAEOOAHHbIX

ANropuUTM OCyLLeCTBNEHUSA OLEeHKM NpeagnonaraeT BbINONHEeHUe crneayownx 4eCTBUN;

- Ha Bxog ucneityemon LUCOT nogatoT nocnegoBaTteribHble BUAeOAaHHbIE;

- ¢ ucnonb3oBaHnem BoaMmoxHocTen LICOT oundppoBaHHbIe M BOCCTAaHOBNEHHbIE BUAeoAaHHbIe coXpa-
HAKOT Ha YCTPOUCTBAX XPaHEeHUS;

- BbIMOMHAKT pacyeT 3Ha4YeHU MeTPUK KadyecTBa U OCYLLeCTBNAT Knaccudukaumio anroputma Kom-
npeccun no tTadnuue 1.

6.1.2 MeToq oLEeHKU anropuTMa Ha OCHOBe pa3geneHnsa BuaeogaHHbIX

MeToa oLeHKU Ha OCHOBE pasaeneHuns BuaeodaHHbIX cnegyeT NPUMEHSTb TOMbKO B cliyvae, eCn TeXHU-
yeckada peanusauua LICOT He nosBonseT NpUMeHATbL MeTod OLUEeHKN Ha OCHOBe pasaeneHna oundpoBaHHbIX
BuaeodaHHbIX. [NpMeHeHWe gaHHoro metoaa TpedyeT Hanuvua gononHutensHon LICOT B cocTaBe UcnbiTa-
TeNbHOro CTeHaa, KoTopas npeaHasHavyeHa Ang coxXpaHeHUs oLUnpPoBaHHbIX BUAeOdaHHbIX.

ObLwaa cxema peanmsaumm MeToaa oLEeHKN Ha OCHOBE pasgeneHns BaeocaHHbIX NpeacrtaBrieHa Ha pu-
CYHKe 3.

ANTrOpPUTM OCYLLECTBNEHNA OLEHKM No gaHHOMY MeTody npegnonaraeTt BbINONIHEHWe crieayioWwnxX gen-
CTBUI:

- Ha Bxoa ucneityemon LUICOT nopgatoT nocneaoBaTtenbHble BUAEOAaHHbIE, KOTOopble AYyONUPYHOTCA Ha
apyryo UCOT nocpeactsom genutend sugeocurdHana (M3 cocrtasa UCNbITaTeNbHOro cteHaa);

- C ucnonb3oBaHnem soaMmoxHocTen LUCOT BoccTaHOBNEHHbIE BUAeOAaHHbIE COXPaHAKT Ha YCTPOU-
CTBaxX XpaHeHUs;




[OCT P 54830—2011

AHanoroBo-
npeobpa3oBaHme

S Komnpeccus
LM(PPOBaHHbLIE ouMPOBaHHbIX
BnaeoaaHHble BMACOAAHHbIX

LdekomMmnpeccus
CxaTtble oKaTbIX
BnaeoaaHHbIe BUAEOAAHHbIX

BoccTtaHoBNeHHbIe
BMUaeodaHHbIe

AHanoroso-

LnudppoBoe
npeobpasopaHune

OundpoBaHHbIe OueHka napameTpoB
BUAgeodaHHble OTKMOHEHUs

PucynHok 3 — Obwas cxema peanusaymm Metoga OUeHKM Ha OCHOBE pa3saeneHns BUAeo4aHHbIX

- C ucnonb3soBaHnem BoamoxxHocten LUICOT mn3 coctaBa uUcnblTaTeNbHOro cteHaa oudpoBaHHbIe BU-
aeoaaHHble COXPaHAT Ha YCTPOUCTBAaX XpaHeHUs;

- BbIMOMHAKT pacyeT 3Ha4YeHUN MeTPUK KadyecTBa U OCYLLeCTBNAT Knaccudukauuo anroputMma Kom-
npeccun no tTadbnuue 1.

6.2 Anroput™m Bbluucneuna PSNR
[TMKoBOE OTHOLUEHWE cUrHan/Lym paccyHmTbiBaloT No opmynam:

2
PSNR_’IOIg(maxErr ), (1)
MSE
w-1h-1
MSE=—"" % 3 S ((xy.c)-Jxy,c)>. (2)

SWh ¢_|R,G,B] x=0y=0

max E, =25 -1,
rae w, h — wmpuHa 1 BbicoTa oM poBaHHbIX BMOAeOdaHHbIX;
C — MHAEeKC LUBEeTOBOro KaHana;
B — 4yncno ouT, Heobxoaumoe Ang npeactaBreHns oaHoro nukcena oundpoBaHHbIX BUASOOAHHBIX;
I — ncxogHble oundgpoBaHHbIe BUOAeOAaHHbIE;
J — BOCCTaHOBEHHbIe BUaeoaaHHble B uBeToBOW Moaenn RGB.

6.3 Anroput™m BbluucneHua SSIM

[lepekoagnpoBaTh UCXOOHLIE U BOCCTAHOBMNEHHbIe oUMdpOoBaHHbIe BUuaeodaHHble B LIBETOBYHO Modesb
Grayscale (ana dopmyn (3), (4), (6), (7), (8), (9): I — ncxogHele ouudppoBaHHbie BUAeodaHHble, J — BOCCTa-
HOBMNEeHHbIE BUAeodaHHbIe B LiIBeTOBOW Mmoaenun Grayscale).

BbINONMHUTL HU3KOYACTOTHYIO PUNbTPaLNUI0 U30DpaXKeHNN NyTeM UX ANCKPETHON CBEPTKUA C CUMMETPNY-
HbIM rayccoBbIM gapom W.



W =1/100%

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

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
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0,001
0,006
0,027
0,083
0,162
0,202
0,162
0,083
0,027
0,006
0,001

5 5
urxy) =), >w, I(x+uy+v),
U=—dv=-3

D D
H1(X: y) — Z ZWU,VJ(X + Uy +V):
U=-5Sv=-5

w,,=W(u+5,v+)9)

0,000
0,001
0,004
0,011
0,022
0,027
0,022
0,011
0,004
0,001
0,000

()

[1na rpaHnUYHbBIX NMKCenen, oTCTOALWMX OT rpaHuL, n3obpakeHna MeHee YeM Ha 5 nukcenen, BbIMONMHUTD
bnnbTpaLUo No HENONHOMY AAPY, KOTOpoe AOKHO ObITb NpeaBapuUTeNbHO HOPManM3oBaHo.
BbluncnnTb cpeaHekBagpaTUyHble OTKITOHEHNS MeXaY BXOAHBIMU 1 OTPUNbTPOBAHHbLIMU N300paXkeHNs -

MIA.

5 5
Z ZWUIV[I(X+u,y+v)—w(x+u,y+v)]2,

‘\u=—5v=—5

G[(Xﬂy) —

5 5
Z ZWU,V[J(X+U:y+v)_HJ(X+U:y+V)]2:

GJ(X:y) —
#\u=—5v=—5

5 5
suy)=> dw, HX+uy+v)-—u;x+uy+v)
U=—5v=-5

X+ u, y+v)—u,(x+u,y+v).
OnpeaennTb 3Ha4YEHNE CTPYKTYPHOrO noaobust B Kaxkaom nukcene no gpopmyne

ZGIJ (X!y)_I_CZ

211 1 (X, xX,v)+C
SSIM(X, y) — ;‘I( y)”'.é( ) 1T . : |
ny G Y)+u7Gy)+Cq o7 yeyxy)+Co

C.n C, BblHYNCNAKOT NO POPMYIIaM:
C, = (K\L)%, C, = (K,L)2,

roe L — makcumanbHoe 3HavYeHue ApKocTU (B cnydae rnybuHbl upeta 8 out L = 255);
K, = 0,01, K, = 0,03 — nonpaBo4Hble KOHCTaHTHI.
Onpegenntb MakcumanosHoe (maxSSIM) n cpegHee (meanSS/IM) 3HadYeHKU4.
OnpegenuTb 3HadyeHune meTpukn SSIM no popmyne

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

(6)

(10)

(11)
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6.4 Anroput™m BbluucneHuna VQM

[lepekogunpoBaTbh UCXOQHbIE N BOCCTAHOBMEHHLIE OUN(POBaHHbIE BUgeodaHHbIe B LUBETOBYIO MOAENb
YC,C. . lNepekoanpoBaHne n3 Lupetoson mogenu RGB ocyllecTtBnseTca no gpopmynam:

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)

HopmMmupoeaTh oundppoBaHHble BUaeodaHHble NyTEM BblUMTaAHUA U3 KaXXOOro NUKCena KaXkaoro kaHana
yucna A = 0,5-28, rae B — 4ncno but, Heobxoaumoe And npeactaBneHus nukcensa B JaHHOM KaHane.

PasbuTb KaXkabliA KaHam UICXOAHbIX N BOCCTAHOBIIEHHbIX BUAeodaHHbIX HAa BNoKn 8 x 8 nuKcene 1 BbiNor-
HATb ABYMEpHOE AUCKPETHOE KOCUMHYCHOE npeobpasoBaHue no popmyne

7 7
F (u, v) = C(u) C(v)> > f(x,y)cos X ) g Y V) (19)
=24 14 14
Clu), C(V) = —— ecrmu, v=0u Cu), C(v) =~ ecrnu, v«0,
V8 2

f(x, y) — bnok nsobpaxeHus, x, y=0 ... 7,
F(u, v) — bnok koadbduunenta, u, v=0 ... 7.

[TpeobpasoBaTth Bce KO3 PUUMeHTHl BO Bcex Bnokax no popmyne

065
Flu, v) = F (u, v)é[%] | (16)

DC=F(0,0), M=2-64B.
Bbiaenutb 3Ha4YnMble koadduuneHTsl no dopmyne

/ \
INC = round | -F&¥) | (17)

\ QM(U, V)/l

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
roe QM = ,
22 20 27 29 32 35 40 48
20 27 29 32 35 40 48 58
20 27 29 34 38 46 56 069

27 29 35 38 46 56 69 83

round() — onepauunsa oKpyrneHua 4o bnmxauwero HaMMeHbLLEero ymcna.

[lpecbpasoBaHHbIe UCXOAHbIE N BOCCTAHOBMNEHHble oundpoBaHHble BUAeOdaHHbIE MNOKAHalbHO Bbl-
YyecTb Apyr U3 apyra, B3sB pasHOCTU NO MOAYIIO.

Onpegennte MakcumarnbHoe (maxD) n cpegHee (meanlD) 3Ha4YeHNA abCONOTHBIX Pa3HOCTEN NO BCEM
KaHanam.

Onpenenntb 3HaveHne meTpukn VQM no doopmyne

VQM = 1000 mean D + 5 max D. (18)
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7/ MeTtoAabl cpaBHEHUA anNnroOpMTMOB KOMMPECCUN ounPpoBaHHbIX
BuaeoAaHHbIX

7.1 [1Ba n bonee anropntMoB KOMMNPECCUN CpaBHUMBI APYr ¢ APYrom, eclin OHU NpuHagneXXart oaHoOMYy U
TOMY e Kaccy B COOTBETCTBUM € Tabnuuen 1 1 nx oLeHKa BbINOMNHEHa ANst OAHOM0 N TOro XKe paspelleHns 1
OdHOW 1N TOW >Ke YacToThbl crieJoBaHNA KagpoB B OLMPPOBaHHBIX BUOSOdaHHbIX.

7.2 N3 aByx n 6onee cpaBHUMbIX arirOPUTMOB KOMMNPECCUX NyULLIUM NPU3HAETCs anroputm, obecneyn-
BaOLLIMA MUHUMAlbHOE 3Ha4YeHne buTtpenTa.

/.3 3Ha4veHune dbUTpenTa N3MepsalT B Xoade npoBegeHUst UCNbiTaHUW HA pasnUYHbIX BXOAHLIX Habopax

oundpoBaHHLIX BnaeodaHHbIX. B kKavecTBe pesynbTUPYIOLLEN OLIEHKM DUTpenTa BbIOMpaoT MakcumManbHoe
3Ha4YeHne 13 Bcex NpoBeaeHHbIX 3KCNepUMEHTOB.
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YOK 621.398:006.354 OKC 13.320 [177 OKIT 43 7200

KrnoueBble cnoBa: oXpaHHble TeNeBU3NOHHbIE CUCTEMbI, BUAEOAaHHbIe, BUOEOKOMMNPECCUs, BUAEONOTOK, BU-
neokodep, sMaeogekoaep
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