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MNpegucnoeune

Llernd 1 npUsHUyns cTaMdapTyiiag9rd B Poccaidckol denepauid yoTasoRneHsl Geqepansibiid 3ak0HomM
oT 27 aexabpa 2002 r. Ne 18403 « 0 TexHM4eCkoM PEryNMpoBEaHWA, A NPABKNA NPHMEHEHKA HALWOHANLHEIX
cTavgaptTos Poccuidckol $eqepauuy — MNOCT P 1.0—2004 «Crangaptisauda B Poccuickod depepauiad.
DCHOBHLIE NONOEEHHAD

CeapeHWA o cTAHAARTE

1 PASPABOTAH 3akpuTeiM akUMOHEDHEIM oblWecTEOM cHOopOaaMHa» W paboder rpynnod 3KCNepTonR
opraHnaauki — Jnedoe TE 234 « CuoTembl TREBOHKHOA CHIHANAIaUAK W NEPOTHBOEDHMAHANEHON I3 T #
KOHCOPUHYRMOM clHTerpa-Cr, 32Dk ThiM AELAOHEDHEIM OBWECTROM « KorMnanda BEZOMNACHOCTE, 3akpi-
Thib KL MOHERHEM obwWacTeoM «Kogoc-Be, HaydHo-BHEOPEHYECKHM NPOU3BoACTREOM « BONAgH MO HHHUAATI-
BE HAYHHO-NPOHIBOOCTESHHON DHDMEl « O0WECTED © OMDAHMHEHHON OTEETCTEEHHOCTRRY oCHrMa-MCyr npu
cornacosaduK C PelepantHoli KaIeHHEM YHPERGEHHEM «HayYHO-HCCNeQoRaTENECKMA UeHTD alxpadas
ME Poccun m CegepansHey KEaleHHen yYpesieHnes sHayyuo-npowaeogcieeqHos obeeguerne « T »
ME PoccuM

2 BHECEH TexHu4ackki KOMATETOM No CTAHAAPTHIANMK TK 234 « CUCTeMEl TRER0WHON CUrHANWI AL
W NPCTHBORDMMAHANEHOA 3aWMTRl

3 YTBEPWIOEH W BBEOEH B NEACTBME Mpukazom denepansHOro areHTCTBa No TEXHUYECKOMY
pEryNHpoBaHAID U MeTponomu o7 13 gexatps 2011 r. Ne 1222-cr

4 BBEIEH BMNEPBLIE

HMuchopaallus of UAMEHEHURX K HACMOALLEMY Ccimandapmy nybnukyamca & exe20dno uadasaston U=
POpMILLTHHOM YEa2ameane «HauuoHaneHee cmandapmely, & Mescn UAMBHEHUL U NONPaaok — & eXeme-
CcAYMD UIdasaskibiy UNHODMALUOHNEY WaIamenay sHaluoraneksle chandapmes. B cmidae Nepeciompa
{amentd) LWL OMMEHET HECMOAWE20 cmandapma commaamomaywee yeedomtasue Gydem onyinuiroeans
& ENSMACAYHD U20aEaeMOM UHPODMAYUOHROM Yralamene « HauuoHansbbie cmaxdapmers. CoMmaemcimay-
MILEA UHEPODMAUUR, Yeed0MISHLE U MEKCME DEIMELESKOMER Makke 8 LbopMayuonal cucmare ofilueao
MeNB0EEHLA — Ha ohuuuansHom calme PedeoansMHoe0 A2EHINCTER NG MEXMUNESTROM) DEEVIUDOEEHUN U
MEMBoRoZUY & camu MameapHem

@ CradgapTdsdeope, 2012

HacToAWwMA cTAKOAPT HE MOMET BkiTh NONHOCTEHY WK Y3CTHHHO BOCNPOKIBEOEH, THRAKWDORAH W pac-
NEOCTRAHEH 0 K348CTEE ODUUWANEHOMD HaaaHuA G23 paIpelLeHMA DefepansHOre SreHTCTEE NO TEXHUHECKD-
My PEMYIMpOBAHKIO M METROMOTHI
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BeegeHue

AKTHUBHOE NMPUMEHEHKE B CHCTEMAY OXPAHHEE TenepraroHies (COT) MeTOOoE KOMOPECCHH oUnthpo-
BAMHbLIX BHOSOOAHHEIX, SAUMCTEOBAHHENY HI My NeTHUMEOMAHEK NPHMEHEHMA TENEBUASHWA, NPWUBEN0 K HEBO3-
MOMHOCTH  OCYWECTENEHHA ©  HMCNONLIOBAMAEN SONLWMHCTES cywecTeyiowmy COT cnegoToeH sy
MERONDHATIN, 3 TAKES W ONEpaTHEME dYyHELKA.

BamHol OTNHYHTENEHOH OCOS2HHOCTR0 METOO0R KOMNPECCHE OUWPPoRaHHEX BXe00aHHBX ona COT
ABNALTCA HE0DXOOUMOCTE 0BECNEYEHMA BRICOKOID KAYECTEa Kasoro OTOeNsLHOND Ka0pa BocCTAHOBNSHHEX
BYOe00aHHEX. HACTOAWWA CTAMAAPT NOIBONAET YNOPAS0HHTE CYWWBCTEYVIOWME ¥ Pa30a0aTeIBaeMule METO kI
KOMRPECCHM OUMOCBaHHEX BHOE0OAHHSLX, NEeOHAZHAYEHHE GNA NEUMEHEHMA B COCTARE CHCTEM NDOTH-
BIOKA MM AMEHOA 3T

B kadecToe KpUTEPKHS ONA KNAccUpUEaALMK ANfopUTMOR EOMNDECCHM OUMDPOBAHHSIX BUOE00AHMLIY HA-
CTOALWKA CTAHOAPNT YCTAHABNMEAST IHAHEHHA METDHE KAYECTEA, XADAKTEPHAYIOW MK CTENEHE OTHNOHEHHA UG-
KOOHOT0 W COOTRATCTBVIOWED &MY BOCCTAHSBNEHHOIO KAARa OUMEPOBAHHLIY BUAE00AHHBIL.

HacTOAWMA CTAHAAPT CNEegyeT NpUMaHAT: coBrecTHo ¢ [OCT P 51558—2008 « CpagcTaa W CHCTEM kI
OXpaHMBIE TENEBH3KMOHHEE. Knaccudmrayua. O6we TexHudeckke TpebosaH«a. MeToge MoneTaH s,
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HAUWOHANBHBIKWY CTAHOAPT POCCHMHUCKOW ©EOEPAUMHM

CHUCTEMEI OXPAHHBIE TENEBHM3WMOHHBIE.
KOMNPECCHUA OUMPPOBAHHBIX BUOEOOAHHEIX

O6wMe TeXxHWYecHHe TpeSoBaHHA W METOOLI OLEHKW aNropHTMOR

Vedeo survelllance systems. DII}IIIIEG wideo date compression.
Genaral lechalzal reguirements and methods af algorthm evaluation

Nara peenesnas — 201 2—068—01

1 OBnacTb NPUMEHEHWA

HacToAwWA cTaHgapT pacnpocTPaqAeTCA Ha UMPPOBRIE CHCTEMbl OXPAHHLIE TEMNEEWIMOHHEE (0a-
neg — UCOT) W yeTadasnueasT obljue TEXHMLeCKHE TReD0BaHWA M METoObl OUEHKH anropuTMoR KoMIDec-
CHA OUHPPOBaHHEIX BUOBOdaHHER B LLCOT.

HacTOAWWA CTAHOAPT NPUMERAKT K ANMTODHTIMAM KOMNPECC (QEKOMNDECCHN), HEIABUCHMO OT HX pea-
NA33LKMA HA SNNA0ATHOM YROBHE.

HacToAWwWA cTaHaapT YCTAHARNMBAST KNACCHPMEALMIO ANropUTIMOB KOMNDECCHH {A8KOMNDECcCan )
OUWD LOBAHHEI BAOSOAAHHEX.

HacTOAWWA CTAHOAPT YCTAMABNWEAET METOAMEY CRARHEHMA PAANKYHELX ANTOPUTAMOE KOMNDECCHIA 1 Gi-
EOMNDECCHA SUMEDORAH MR BHLGOOAHMbIX.

HacToAWWA CTaHOapT NPUMEHAKT COBMECTHO 00 cTadgaprasn [OCT P M3K 60065, TOCT P 51558,
MOCT 13609, MOCT 15971.

2 HopmaTHBHLIE CChINKK

B HACTOALWLEM CTAHGAPRTE MCNONLI0BAHE! HODMBTHEHEIE CCBINKA HA CReOyI0WwWe CTAHIADTE.

MCT P 51558—2008 CpeacTea v CUCTEME! OXPaHHBLIE TENEBMIMOHHE. Knaccndukaymna. OGwmwe Tex-
HHYECKAE TpESoEaHKA. MeToasl WCNeITAHKMA

MCT PMAK&0065—2009 Aynuo-, BMOEO- M AHANOTHYHAR INakTpoMHana annaparypa. TpebopaHqa Ge-
IONACHOCTH

MCT 13699—81 Janvck W BOCNPOWABE OEHKE HHDODMaLKWA. TeDsUHE 1 ONpEoEneHna

MCT 1597 1—80 ChcTans obpaboTed HudopMaurK. TepskHsl M onpegenaHna

lTpMEYEHNAE — |.||:I|‘- NoMNEF0EIHAY HACTOAWAM CTAHO2pTOM uenecosfpaido NPoEEpUTE OSACTERE CobMOM-
HElX CTAHOSPTOE B HMHQOPMAUMOHHOR CHCTEME chwero NoNE30EEHAA — HE MOWUHENEHOM CAATE DejepansHor
BreHTCTEE N0 TEXHANMECKOMY BEMYNADOBEHAET W METRDONOAK 8 CETH HMHTa PHET @K NO @XEro0H0 WIGIAEaSMOMY MO pMa-
UMOHHOMY YRAJATEND aHAUWOHANBHEHE CTAHAAPTE », KOTO PRI I3I'I:|.'FL"“I'I HEDOBEH N3 COCTORHAK Ha 1 AHEAPA TEEYWEro Mode, @
N0 COOTEETCTEYHDUWHM XEMECAYMHD H30EESE MM AHEIODMALUMOHHEIM YEAZATENAM, -:II'I!,ItiJ'IHKGEEHHHM E TEEYLIEM rogy.
Ecnn coeinosHsa CTEHGEPT ZAMEHEH (WEMEHEH ). TO NPW NONEIDBEHAM HACTORWMWM CTEHABRTOM CRedyeT pYKDEOOQCTEO-
BATECA 3AMEHAK LAWK {HIMEHEMHEIM ) CTAHGAPTOM. ECnH CoeiNoYHE R CTAHLA PT OTMERER 3 3BMEHBI, TO NONOHEHAE, B KO-
TOPOKM GaHE CCEINKA H8 HEro, NPUMEHRETCA 8 HBCTH, HE JATPArdEaDWER 3Ty CORIMKY.

3 TepMHHBI W onpeaeneHdna

B HacToAweM CTaHaapTe NpUMeHeHe Tepmunsl no TOCT 15871, MTOCT 13629, MOCT P 51558, a Take
CIEAYIOWME TEPMUHE] © COOTBRTCTEYHILMMM ONPEane HIAAMIA

31 supeopaHHele (video data), emgeonorok (video stream). AHaNOrOBEINA curHian, HEcyWri wugop-
MALKMID © NPOCTRAHCTEEMHO-BDEMEHHLIX NADAMETREY WI0DDaMEH M,

HMigaHuwe oHUMENEHOR
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3.2 ouwntppopanHLIe BUOsofaHHLIe (digitized video data): JaHusie, nony4eHHBIE MYTEM adanoro-uqdo-
poBoro Npecbpalocealvd BHOSCGAHHEX, NPEACTABMAWKME COS0R NOCNe0BaTeNsHOCTE BARTOE B HEKOTODOM
dopmate [RGB, YUV wne gp. ).

3.3 dropmar ounppoBarHelX BrasonaHHelX (digitized video data format): MNMpeacraanenne cundpo-
BAHHBIX BAOEOAAHHRK, obecneYraawes vy 0GpaboTry UMhPOBEIMKA BEYHCNMTENEHEME COSACTREAMM.

MpumeuaHwe — DOpMET OUMPDOEAHHRIE BHABO0AHHEX BENDYIRT B ceba MCNONs3yeaMyD QESTORYED MOO0EeNE
H DAZMADHOCTE [HOMWYECTED EII.'IT:I ESACTAENSHWE KEHO0M0 KAHENE ANA WCNoN=3YEMOR USETOBO0R MOLE M.

3.4 KOMApeccHA ounppoBaIHHEX BHOSOAAHHLIX (video compression). ObpaboTia ounbpoBaHHBIX
BWOEONAHHEX, NPEAHAZHAYEHHAR N8 YMEHBLIEHKA WX O0nemMa.

3.5 cwaTele BuaeogarHele (compressed video data): JauHes, NonyYeHHEIE NYTEM KOMNPECCHKW ound-
DOBAHHEDR BHGE0LaHMHbIX.

3.6 HoMnpeccHA oUMppoBaHHBIX BUOROOAHHLIX C NOTEpAMM (l0ssy compression). Kosnpeccya
OUKPPOBAHHEE BUOEO4AHHEX, NP KOTODOR NPOMCKCOET NOTEpa MHAICPMAaUKK, W BONeacTEME 3TOM BoccTa-
HOBMNEHHBIE M3 CHATONS BUASONOTONA oUMDDORAHHEE BUOE0OAHHEE OTRMYAMTCA OT HCXOAHBE CUNEpOBAH-
HElX BAOECOaHHEBLX.

3.7 WoMnpeccHA oundpoBaHHLIX BHO2O0aHHLIX Be2 noTepk (lossless compression). KoMnpaccua
oUHpPpOsaHHEER BHAE0AAHHEIX, NPW KOTOPOR HE NPOWCROONT NOTEPK MHEOopMaUMK, W BCNeQCTEME ITOrD BOC-
CTAHOBNEHHEIE M3 CHATOND BWO20NO0TOKA OUWDPOBAHHEE BALE00ANMEIE COOTRETCTEYIOT MCXOLHEIM oUndpo-
BaHHBIM BALE00AHHbIM.

3.6 QeHoMnpeccHA CHATLIX BuOeoaaHHLIX (decompression). BoccTadoane ke ounwppoaanues naH-
Hialx M3 CHATBIX BUOS0OAHHEIX.

3.9 BOCCTAHOBMEHHBIE BUOOOaHHEE (decoded video data)l: JadHsie, NONySeHHLIE W3 CHATEIX BH-
OE00aHHEX NOCTE WX QEKOMIDECCHM.

310 emgeckogep (video encoder): MNporpasmMusie, annaparise WY aNNagaTHo-NPOrPamMMHsE cpea-
CTEA, G NOMOWED KOTODRIX OCYWESCTENASTCA KOMNPECoHA CUMDROBAHHEE BAGECIaHHLIX.

311 svgeogexopep (video decoder) Mporpamddiee, anfapaTHEE WKW annapaTHo-NporpaMMbbie
CPROCTEA, C NOMOLWSLK KOTOPLX CCYWECTENASTCA ASKOMNPECCHA CHATHIX BAQS00AHHEIX,

3.12 woper BMOeoRaHHBLIX (video codec): MporpamMmHLid, annapaTtHield KW annapaTHo-NoorEaMmEbIA
MOOYNb, CROCOBHBIA BRINCMNHATE KAK KOMIPECCKHIO, TAK ¥ OSKOMNDSCCHI0 BWOe00aHHbIX.

3.13 cTeneHk CRATHA (compression ratio) Koad@uyKueHT coKpaweina 0bbema ounDoBaHHEY BH-
Ae00AHHEER B PE3YNETATE KOMIPETCHIA

3.14 KaYeCTED BOCCTAHOBNEHMHLIX BAAeoAaHHLX (decoded video data guality): OSwerTrBEHaA OUeH-
Ha COOTBETCTEWA BOCCTAHOBNEHHBIX BUEE00AHHLIX MCXOOHEIM OUWDPOBAHHEIKM BHOSOOAHHEIM Ha OCHOBE pac-
CHMTEHHLIX METPUE Ka4ecTea.

3.15 MeTpHEa KadecTtea (guality mefric), AHanuTHSeckd ONpenenAGMEe NADAMETDE, XaDaKTEDHIYID-
LME CTENEHE OTKNOHEHWA BOCCTAHOBNEHHE BROSOOAHHBIX OT HOXOOHLX OUKDPOBAHHEL BMOS00aHHbIX.

3.16 Gurpedrt (bit rale). BoipakenHan B DUTax OUEHKS KONWHECTES CHaTolX BHASOOAHHBIX, ONPEQEneH-
HAaA ANS HEKOTOPOND BOEMEHHOTS MHTEPBANE W OTHECEHHAR K ONUTENbHOCTH BRDpaHHOrD BReMEeHHOMD MHTER-
pana B cexyHaas.

317 pazpeweHre resolution) CeodcTao oUWDDORARKEX BUOE00AHHRX, BhIDEEAIOWEE BOAMOKHICTE
PAINKUHETE HA OTAENbHEX KA4PaX JETand HCXoOHoro HachpakeHna, KoTopoe CNPe0enAeTcn Kak KONWYecTeo
MAKCENEH [2NEMEHTOR MACERAKEHWA) N0 FOLHUA0HTANM ¥ N0 BEDTHEANY, COOSQEALLMECA B RAOPE.

318 uyseToBRaA MoAenk (color space) Cnocob onWcanks | NpeOcTARNEHWA LESTA B BHOE KODTEWEA
HHCERN, HAIBBASMBIX LBETOBLIMH KOMNOHEHTAMK KK KAHANAMK, KOTODBIR RENASTCA COCTARHOR YacTuk op-
MaTa oUMHDoBAHHE BUOE0SEaHHGLIX.

3.18 yperoman mopents Red-Green-Blue (RGE color model). Uepetosan monens, npegctasnamwan
UBETOBYH MHPODMaLKKD B BHOS TREXKOMMOHEHTHOMD KODTEMA YMCEn — kpacHars (R}, agneHors (G) 8 cHHe-
ro (B].

MpuwmeuaHdse— KpacHaa (R}, 3eneHan [G) @ cuHAR {B) UBATOERE KOMNOHEHTH COOTRETCTEYEIT ANWHAM aNak-
TROMEMHETHEE BONH FOD sM; 5467 HM @ 435 8 s COOTEETOTREHHO.

3.20 yseroman Mmogenk Grayscale (Grayscale color model): UpeToRas Mogens, COOQSQ#MALLAR TOMRHD
O0MH EaHAN ADKOCTH MacBpameaHHa.

MpuwmeuaHae— MNpueegedwe naotpaxedra ¥ Mogenn Grayacale @3 smogend RGEB ooywecTENRSTSA NO Op-
Myne: Grayscale = 029098 + 058705 + 0,1148.

2
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321 rayBuHa yeeTa (color depth) OSwen naMATH (B BUTax), Hecbxor Ml ONA Xpase KA M npeacTas-
MEHHA WBETOBOR KOMNOHEHTEl GOHOND MHKCENA.

322 WMCXoOHBIe ganmMkie: LWDpopoe Haobpaxende (CUMODoBAHREE BMOBOOAHHES) B BWOE NOCNEno-
BATENLHOCTY DAaRToR B NporaeonsHom opmate (RGE, YUV wne gp.) wne nocnegoeateneHocTs LHhpoBkix
HaoBpakeHdid 0o ofpado T anropUTMOM KOMODEcokIA

323 BLIXOOHLIE AaHHLIE: LMgpoepoe MIOOpaKeHWe B BMOE NOCNEJ08ATENEHOCTH DaUTOR MK NOCe-
OOBATENEHOCTE UMEDOBLIX WAODPakeRri, Nonydenkex nocne cbpaboThn MCxogHEIX JaHHEIX aNropHTManK
KOMNDECCHA M DEROMIDECCHE,

324 meTon OUSHEW ANropUTMa Komnpeccui: MeTod aHanuTHYeckoro onpegeneinn 3HaYeHi MeT-
PHK KB4SCTEA HAa COOTRETCTEKE TReboaauuan, NEeObABNREMEIM K aNTODHTMAM EOMODECCHA BAOSOOAH MR,

3.25 anropuTMm KoMmnpeccun: ToYHsld Habop MHCTPYELMA KW NpaBKn, SNMCLIBANWKMEA NoCNeaceaTeny-
HOCTE OERCTEHR, COrNAcHD KOTOPEIM WCXOOHEE BHOSSOAHHEE NPeobpasyinTeA B CHATRIE, 8 CRATLIE BHGEO-
faHHBle NPeoGpasyIoTeR B BOCCTAHMOBNEHHIE, PEANKIYVEMBIH NP NOMOLWK KOOSKS BHOSOSEHHbIX.

4 Obwme TexHH4eckne TpeboBaHKHA

TpeboEaHKa, NPESLABNAEMEIR K KORMNPECCHH OUMEPOBaHHEIX BAOS00aHMEX, HANDABNeHE Ha obacne-
YEHKE KAYECTEA BOCCTAHOBMNEHHEY BHUAASOAHHEX, KOTOPOE ONPeOenAeTeA KAHecTEOM BUOS0HI0E pase s
EAXO0M0 OTOeNLHONS CTON-Kagpa BOCCTaH0BNeHHEY BHOSO0aHHEIX.

KavyecTeo BRAEOHI0ODAMEHKHA CTON-KANDE BOCCTAMOBNEHHEIX BUOE00AHHBIX ONPESENASTCA IHAYEHIAA-
MH METPWE EE42CTER, XaDaKTERMAY OWHX CTENEHE ACKEMEHNA BOCCTaHOBNSHHEY NOCNE CHETMA BAGR0SaHHLIX
NS CPABHEH KD © HCXOAHBIMH OUADPOBAHH LI BROSCAAHHEIMKA. JHAYEHAA METPKHK EAa4acTRa OnA noboro kaa-
pa BOCCTAHOBNEHHLIX BAOBO0AHHEIX J0N4HE COOTRETCTROEATE IHAYEHWARM, YEAIaHHLIM B TaGnuue 1.

5 KnaccudpHuKkauma anropuTMOE KOMNPeCCHH

5.1 OnA cUueHKA KAYeCTES BOCCTAHCRENEHHLIX BHOSOOAHHEIX W KNAcCHPUKaLKHn anropuTMOR KOMIpec-
CHW MCNONEIVIOT CAESYIOWME METRHEN KaYECTRES: NMAKSESE OTHOWEHME crHan/wym (peak signal-lo-noise ratio,
PSHR}; cTengHes CTRYETYPHOMD nooobua (structural similarty, SSIM); obobweHHbd o2 HUMEHT KEa4ECTES
[video quality metric, WkM).

5.2 Knaccudurkayns anropuTHMOE KOMMPECCHH CUMODORAHHEE BMOSOOAHHEX OCYLWECTBAAETCA Ha
OCHOBE IHAYEHKA METDHE KAYSCTRA, KOTOPLIE OTPAMAIOT TE ACNEKTEl MAMEHEHKA OUMPPOBAHHER BHEE0EaH-
Hidd Nocne vy 0bpaboTi anropuTMani KOMNPecoHF 11 JeKOMNPECCHE, KOTODBIE MOMYT OK33aTE KpUTWHackoS
BAMAHAE HE  BOIMOMHOCTE  WENONEACBAHWMA BOCCTAHOBNGHHLY BHOSOOAHHLIX  ONA  WISHTHGHED LMK
OTAMHHTENEHBEX YepT Habmnogaemsx 0bwekToR.

5.3 B aapsCHMOCTIA OT AHAYEHHWA METRWK KAHECTREA, BulHUCNEHHEE B X006 NPOBEIEHWA CUEHKA anropuT-
Ma KOMIPECCH CUMDDORIHHEY BAZE0LAHHLE, MOMYT DeiTe OTHECEHE! K OQHOMY M3 CREdyLW WX KNaccos:

= knact | — nonHodyHELHOHANEHEE aNMToDHTMB KOMIPECCHK, 0GECReYHEAIDLLWE KA4eCTEO BOCCTAHOE-
NEHHBX BAOS0AaHHLIX, BOCTATOHHOS ANA MOSHTAGHEILAK OTNHYATE MbHEIX HepT Habnolaemely 00 LEKTOR,

= knacc |l — anropuTmel KOMOgEcoKy, cBecnevrear ke KEa4ecTB0 B0CCTAH0BNEHHEE BROSOOaMHHLIX,
DOCTATOMHOS ANA PACNOIHAEAHKMA THROB HADnLgaemelx OSLEKTOR, HO HEQOCTATOYHOE ONA KOEHTHDHKALKA
CTAMMMTENEHBE YepT Habmnogaemex 00 LekToR,

= knace [ — anropdTrisl Kosnpeccki, obecneqdHBaowHe KaYecTEO BOCCTAHOBMNEHHEIX BHOEOZaHHEIX,
OOCTATOYHOS AN8 HABNKOeHWA cEbEKTOR, HO HEOSCTATOUHOE ANA DaCNGIHABAHKA THNOR.

FeGnuyga 1 — Knacchprkalma SNMopaTMOR KON PECorT

OHanazan IHAMEHAR METEHE KRUacTE 1D KNACSEM SRIopaTMon
EORMMEEECCHE DUARPOEEHHEN BH LS B
Merprig KguacTea

Knace 111 Knace 11 Koo 1
MukoBoE OTHOWESHHE CHrHAN WY 07 25 po 30 eensy. | 07 30 00 35 BENsY Ce. 35
CTeneHs CTPYETYREHOMRD Noaofua w B0 v 90w w D0 » 95 @ n 05
OBobeHER A o3 fBHUHesT CBYSCTEE BRgen Ce. 30 w A0 8 20w Do 20
d4
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5.4 BHa4eHHA METPWE K34ESCTREA ONPEaenAKTeA 4NA KAaMI0r Kagpa ouMgpoBaHHblX BHOSCGaHHLIX, & B
KAYECTEE peayNETHRYIOWEH OUEHKW BsIDMPasTod HauMeHsEWee avadedye, Ecnik no kakod-nubo meTpyee Ka-
YECTES ANrODHTM KOMIPECCHA HE NONAGAET HIX B O4MH QUANA30H, TO TAKDA ANTOPUTE CHHTABTCR HE COOTRBE-
TCTEYHILMM HACTORLEMY CTaHIapTY.

5.5 OnA upeTHOM CHUIHAMNE BRINCNHABTCA DEIOENEHAR OUSHKS ADKOCTHON W UBSTORON COCTARMARILLIME.
B radecTee pesyneETHRYIOWEW OLUEHER BulBWpaseTcA HaMMEHELLEE IHAYSHKE.

5.6 DueHEa HA COOTBETCTEME HACTORLLGMY CTAHOALTY BRINONHASTCA ANS HECHDCBANHOND (38ABNEH-
HOM:] pAIPelEHMA M YacToTel CNEOoBAHWA KAOPoE OUMGPoBAHMSX BHASCAAHHLIX. [aHHee napameTobl
OUMPPOBaHHER BHOBOOAHHEIX BOMEHE DeTe 00R3aTENEHO YEAIAHE NDH KNACCHEUEaLWA (O, NpMMep). Ecnu
COOTBETCTEWME CTAHGADTY SOCTHMAETCA TONBKD NPW ONPEOeneHiily HAcTRONKAX anropyTMa KoMIDEeccHin, 3T
OFpaAHHYEHAA GONHHEl SbiTE 00AIATENLHD OTREMEHE B 3KCMNYATALKOHHOR J0KyYMEHTaALMIA.

Mpuwer — Anzopums cogmaamemayem knaccy | npu pazpewervu R (nukc. ), vacmome kadpoe F (kadpic).
MakcumMansrsl 0 UaMepehis G Sumpedm cocmaanrem B (Sumiel

6 MeToabl OUEHKH ANrOPUTMOB KOMNPeCccuKn

6.1 Obwee onMcanne METOOOB OLUEHEMW
Obwas cxesa paboTe LLCOT © TO4YKK 3pEHMA MCNONEI0BAHKA anNroprTMOR KOMIPECCHK W QER0MNpEc-
CHMM NpeOcTARNEHa Ha DUy e 1.

BunaoaaH Whpoeos
[ o]
: Kosmpeccn
OUpachom H HLM o prbroam e
i . i BRI L

T aar R
G (MEETRE
BT B B LI
B TR K
L]

PucyHox 1 — Ofwas cxema pators UCOT

AHANOMOBEE BROECOaHHLIE NOOBEPTAKTOA AHANOTOBO-UHWQEOBoOKY NEe0Bas0BaHHIo, B DEIyNETATE KO-
TOROrD NONYHai0TER OUMgPOBaHHLIE BUOSOOAHHEE, NPeACTaBNARLLKME coGol NocnegoRaTensHoCTE BalTos B
HekaTopon popmate (RGE, YUY Wik gp.).

OuwposasHele BWOE04aHHEIE NOOEERTAKT KOMNPECCHH, B PEIYNETETE KOTOPOH DOPMARYINT CHaTule
BIAOE003HHEIE,

Cwartsle BUOBCOAHHEE, K2K NPABAN0, HCNONEIVIOT ONA XDEHEHRA 3pXHEA MNK ANA Nepedaqn no CeTH,
MOCAE HErs OHW NoARSRTANTEA JAeKoMNpeccln. B peavneTaTe QesoMipeccHi CHATRIX BHOS0aHHbIX obpaay-
KIT BOCCTAHOBNEHHER BMJE00aHHBIE, KOTOPEIE HCNONEIYEST ONA BHIYANM3IauMd onepatogy MK NooanTt Ha
BXOO NDOTPaMMHBIM MOOYNAM BHOE0aHANAIA.

B cooTeeTcTEMM ¢ NpeacTasneHHon otwel cxemol paboTe LCOT knaccuusadio anmopHTMOoR KOM-
NpeccHd oUHAERoBaHHLN BAGECOAHHLIX BuINONHAKT MYTEM OUEHKHM METEWK KAYECTEA BOCCTAHOBNEHHbIX Bit-
O8003HHEE OT WCROOHBIK OUMGPOBaHHEIX BHOSOOAHHEE. B 3aBHCHMOCTH 0T OCOCeHHOCTEN TeXHHYEeCKo
PEANHIAUHH KEoHERpeTHOR LUCOT sMoryT NpHseHATLCS 083 MeTona OUEHEN!

- HA OCHOBE PaifensHis cUrDpoBaHHEY BOe0aHHbIX,

- HA OCHOBE PaifensHins BHOE00aHHEX,
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Mepeq OUESHKEOW 3HAYEHAH METDHE KAYECTBa WCXOQHEBIE W BOCCTAHOBNEHHLE BHOSCOAHHLIE OONMHD
OeiTE NpUBEedEeHE K Bazoponmy dopMaty RGE (ona useTHex Buoeogansex] ¢ B-BUTHoR ryBrHoR uaeTa Kams-
OOro kauana vnK K Gazoecwmy dopuaty Grayscale [OnNA epHo-Bensix BROSOOAHHLIX) & 8-0UTHOR rnySusoi
LUBETa kasana.

6.1.1 Metoo ousHEW anNropMTMa Ha OCHOBE pasfenaHMA oUMdpPOBAHHLIY BUOE00AHHBIX

MpegnodyTeHde OTaKT MEeToOy OUEHKM Ha CCHOEE pasdeneHHA oUuWppoBaHHBE BHOSOdaHKE:X. [nA
NEWMEREHHA GAHHOMD METOLAa TEXHUYECKan peandaagsa UCOT fonsea NoassnaTe NoMySATe oW poaa HHEE
BHOECRAHHLIE A0 wE CDpatoTEM anropyuTMaMi KOMIPEcCHY W OEKOMNDECCHM,

JOWan cxeMa peandiagyin MeTogda CUSHEKd Ha OCHOBRE PRidene WA cUMDDOBAHHEE BHOSOSAHHLIX
NEeOCTABNEHA HA PHCYHES 2.

Anaroman- Kosmpaome
.—- B ATy H bl (... DL DX
[ S EHTEnaaHEaT
Oond = I
BRSO o s i A w"""‘
BooCTR ORI
AR I
r
OB Ml R RATTRC
OTENCHNNA

F'H\'.':."-I:IK 2 — OBuan CeeMa DEARRMIEUHH METOLA OUEHEW HA GCHOBE PASOENEHMA UM POBAHHEIX BHOE0L8HH BX

ANMOPHATM OCYLLECTENEHHA CUEHEM NPEONonaraeT BRNONHERWE CNedy oMy DeRcTEMR!

= Ha Bx0d dcneTvenon LCOT nogainT nocnegoiaTeNsHele BHOe0laHHLIe,

= CWCMONEACBEAHKEM BoamomHocTel LCOT oundpoBamHbIe W BOCCTAHORNEHHLIE BHAGOOAHHEIE COXpEa-
HEIOT HA YCTPOACTBAX KDAHEHHA,

- BRMNOMHAKT PACYET IHAYEHUN METDHE KEAYECTEA W OCYLUECTRNAINT KNACCAQMEALMIO ANFORUTME KOM-
npeccuy no Tabnuue 1.

6.1.2 Meton cueHEW ANropUTMa HA OCHOBE PAZSENaHMA BUOE0OAHHLIX

MeTom OueHKA HA DCHOBES DAILENEHWA BHOE00AHHBIY CNEAYaT NRPUMEHATE TONLKD B CNYHAE, SCNH TEXHH-
Yeckad peanaagua UCOT we noisonaeT NEMMEHATE METOD CUEHKM HA OCHODBES PAINSNEHMA oUW POBAHMHEIX
BrOeCOaHHbIX . MpUMeHEHAE OaHHOMD METO0a TReBYeT HanKusKA aononHuTensHol LCOT B cocTage HENeITa-
TEMLHITS CTEHAA, KOTOPaA NEeaqaAIHaYeHa 0NA CoXpaHeHus ouMpoBaHH X BUMOS00AHHEX,

CHWEn creMa peanvaaguy MeToqa OUEHEN Ha OCHOBE Dail0eneHks BLOSOOaHHEEE NREACTaaneHa Ha pu-
CyHKe 3.

ANOPATM OCYLWECTRMNEHUS CLEHEN N0 JAHHOMY METOGY NPEORonaract BuINCNHEHne CNeayiowMy gei-
CTAWA

- Ha BxXofg Woneimyesol LCOT nogaeT nocneaosaTensHbie BAOSOAaANHBE, KOTODLIE OyENHpyiKToeA Ha
apyryio UWCOT nocpeacTROM JENWTENS BWOSEOCKHIHANS (M3 COCTARA MCNLITATEMNLHONS CTEHOA);

- ¢ WCNONE30BaMHEM BodsomHocTeld LCOT soccTadoRNEHHBIE BUASOOAHHEE COXDAHSIOT Ha YCTPON-
CTEAX KPAHEHAA,
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=t L

PUcyHoK 3 — Cifwaa cxeME PEANHAALUA METOOS OUEHEN HE DCHOBE PESOENEHUR BWAS00EHHBIX

- € Mononsacaauwen soamomHocTeln LCOT ka cocTapa McneiTaTensHors cTedga ounippoear Hele BH-
A800AHHEES COLDAHAINT HA YeTDOACTEAY XpaHeHHa,

« BRINOMNHAKT PACYET IHAYEHKA METPMK KAYSCTEa M OCYLWECTENAKT KNacCHduEau Mo anropuTma KO-
npeccHid No Tabndge 1.

6.2 AnroputMm eelyncnedna PSNR

MEECEDE OTHOWEHWE CMMHANILYM DACCHYHTRIBRIOT NG GopMyRam.

PSNR:‘U-gl_rraxI:.’.-‘f- (1)
MEE
W=lhn-1
MEE = 3 Y Y ilxpc) - dixy.e)P. (2}
Il R G B Nl D

max E_= 28 -1,
roe w, 11— WHPKMHAE M BRICOTA OUMDPOBAHHLIX BAOSOOaHHER,
¢ — HHOEKC LEETOBOMD Kadana,
B — qrcno GUT, HeoBxoaMMoe ANa NPedcTasneHHA SOHors NAKCENA ouMBDoRAHHBIY BROSOOEHHLIX;
 — HeXOaHbIE OUMBDOBaHHLIE BROSSOAHHBIE!
J — BOCCTAHOBNEHHBIE BHOBOOAHHLIE B LESTOROW Mogeny RGE.
6.3 AnroputMm eslyncnexdna S5
MNepekodMpoBETE MCKOOHEIR MW BOCCTAHOBNEHMBIE OUWPIOBAHNEIR BUOSOOAHHBIE B LBETOBYIO MOgENb
Grayscale {ona doopeayn (31, (4), (61, {7), (B), (9): [ — vcxogHbe cund poBaAHHEIE BHORO0AHHER, J — BOCCTA-
HOBMEHHBIE BUOGECOaHHBIE B UBETOBOA MogemK Grayscale).
BMONHWATE HUZKOYECTOTHYVIO (UNbTRALMID H30BDaRaHUA NYTEM WX JACKDETHOR CREDTHM C CHMMETRIY-
Hislv FayCeoBesin Sanom WY

[= 1]
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0000 | 9,000 (G004 10,071 [ 0022 0027 [0,022 | 0011 [ 0,004 | 0001 | 3,000
D001 Q006 (0027 (0,083 (0162 | G202 (0,162 | 0,083 | 0027 | 0006 | 0,001
D004 | 0027 10,130 | 0,304 |0.Fa? | 0058 (0,767 | 0,384 | 0130 (0027 | 0,004
D011 0083 | 0,204 [ 1,106 | 2,329 | 2,000 [2,320 (1,106 | 0.304 | 0,083 (0,011
G2 | 0162 (0,767 | 2,329 | 4,537 | 50666 (4,537 | 2320 [ 0.767 | 0162 |0,022
W =1M00° | 0027 (0202 |0958 | 2,900 | 5666 | F076 | 5,666 (2,909 | 0,063 (0202 (0027
D022 | 0462 | 0,767 | 2,329 (4,537 |5 666 | 4,537 [ 2,329 | 0,767 | 0,162 | 0,022
D041 | 0,083 0,384 | 1 1086 | 2,325 | 2,000 | 2,328 | 1,186 | 03094 | 0,083 (0,011
D004 [ Q027 | 0,130 | 0,304 (0.F67 | 00588 | 0,767 [ 0,304 | 0130 | 0027 | 0,004
0001 | 0006 | 0027 | 0,083 (0162 0202 (0162 | 0,083 | 0,027 | 0006 | 0,001
D000 | 0001 | 0004 | 0,001 (0,022 | G02F 0022 (0,011 | 0,004 | 0001 | 0,000

(X ¥ = i iw,,.,.fl:x-u.yn-':l. {3
= ]

plx ¥l = 2 Fow, Jlx by +v), 4

w,, = Wiu+s v+E) (5]

A rpasdYHEX NAECENad, OTCTORULWY OT rPaHML WAODDANEHWA BMEHEE Ya HA 5 NHKCENER, BeINCMHATE
PUNBTRALM MO HENGMNHOMY AOPY,. KOTODOE J0MEHS BblTe NES0BADMTENEHO HOPMAMNHIoBAHO.
BolMHUCnHTE CoeqHEKBadpaTHHHbIE OTHNOHEHA MEkDY BXOOHBIMKA W OTOHNLTOBAHHEM KM MIo0pakeHA-

MK
CRERY =Juihi5w” [H{x =y = v) —py x4y + )], (6]
a, (% ¥ = JE ki;’-t-_, Wi + oy +vh -, (x oy + v, {7
& g 16, K) =ui5?i:-f.. U v Uy eV —n (x =my +viL (&)
[Hx +u, y+w) = p (x+u, vl {9

COnpegeniTe AHaYeHUE CTPYETYPHOMD Nogobna B kaaon nukcensa no opMyne

TN TP E A [ 2o, 1+ Oy

SS5Mx. ¥ = (10}

TR £ rpl';{x.__}.-': + 0, GT: I_il:’.:.-'hi[.l'.y:l + g -
Cy O, BeMUCAAKLT No Gopnynam:
C,=(KLE C, = (KL},

rae L — MakChMansHos aHadeHie ApKocTH (B crydas rmybuHel yeeTta 8 6WT L = 255);
K, =001, K, = 0,03 — nonpapo4siEe KOHCTaH TSI
ONpedendTe MaKkcHManesHoe (maxsSsid) 1 cpeares (meansSSIMG avadelia.
CNpenendTe IHaYeHHE MeTRukr SSIV no dopmyne

SEIM = 100 mean SSIM{x, ¥] + 25 max SSIM (k. ¥). {11)

[E la, ¥l
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6.4 ANropuTM BhiYKWcneHwa VOM

MNeperodupoBaTy MCXOOHEIE K BOCCTAHCENEHHBIE CUAdRCEaNHEE BROSOOAHHEE B LEETORYIO MOGEeNE
¥C, C. MNeperogupoBadne Wi uBeToaod mogen RGE ocyWecTRNAETCR no opmMynamM!

Y= 0,209R - 0,587G + 0,148, (12}
C,=-0,168736R - 0,331264G + 0,58 + 128, (13}
C =05R-0418688G - 0,0813128 + 128 (14}

HoprupoeaTte ouvdipoBaMHEE BUASOOAHHEE NYTEM BeHUTAMME W3 KAKO0MC NAKCENA KOO0 KAHana
yucna A = 0,528 rge 8 — 4dcno BuT, #eofx0duMos ONa NpeqcTABNSHHA NMKCENA B JaHHOM KaHane.

PaabuTe KR ORI KAHAN MCEOOHBLIX W BOCCTAHORNEMHLIX BMIE00aHHBIX Ha GNoEd 8 = B NEcened U asinon-
HATE OEYMEDHOE THCKPETHOE KOCHUHYCHOE NPe0dpaioaanye No opuyne

Fluv)= Clu) CWY. 3 . yjoos [F2 W oog 20 1] (15)
W=y =0 | 14 | | 14 |

Ciw), Clv) = l. acne W, v = 0 Clu), Civ) :l. ecne o, v =0,
48 2

fix, ¥) — Dnox vaobpamesua, x. y=0 . 7,
Fiu, v} — Gnek koadedmaumenta, u, w=0 . 7.

MNpecbpasosate BoE HoHPUUMENTE B0 Boex Gnokax no gopMyne

o OES

Flu, v = Flu v —| 22| (16}
pcl M)

DC=F(0.0), M=2 64B.

Beaente asaqMmee K0aduumenTs no opyne

JNC = round | L | (17)
| Cuw] g
8 16 19 22 26 27 29 M4
16 16 22 24 27 20 34 7
19 22 26 27 20 34 34 38
22 22 26 27 23 34 37 40
roe O = .
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 20 35 38 46 56 69 83

FOUO) — ONEpaUKe OEPYIMeHis 00 Bnekadlero HadMeH bWers JHena.

MpeosbpasoBaHHLIE WCROOHEIE # BOCCTAHOBNEHHLIE OUMPPOBAHHEE BUOS0AAHHEE NOKAHANLHD Bhi-
YECTE GOYE M3 OpYTra, BIAE DAIHOCTH MO MOZY .

COnpegenuTe MakcHMansHoe {maxD) 4 cpegres (meand) aHadeHna aboconioTHeIX DaAIHOCTEA NO BOEM
HAHAMEM.

OnpegendTe sHadeqye MeTplkn VOM no dropryne

VO = 1000 mean D + 5 max D, (18}
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7 MeToabl CpaBHEHWA anropUTMOB KOMNPecCcHH oundpoBaHHbIX
BWAE0AaHHbIX

7.1 Oea v Gonee anropUTMoE KOMOPECCHK CRABHMMEl JDYT C BPYIOM, BCITW OHK NDHHAANE®AT OOHOMY W
TOMY M ENAcCy B COOTEETCTRMA C TAGNKUER 1 1 HX OUSHKE BENONHEHa ONA OOHOI0 W TOD He paspelleqins 1
SAHOH K TOH #e 4acT0Tel CNEGOBAHHE KAADOE B OUMPOBaHHLIX BAOS0OaHHEE.

7.2 Ma geyx v DOnee CpaBHUMBL: AnNMOpUTMOR KOMNZECCHK MYHWKMM NPWAHaeTeA anropuTM, obecnaqn-
BAKLLAA MAHKMANEHOS 3HaYeH1e DUTpenTa.

7.3 3sadedve BUTDSHATa MAMEPAKT B X008 NPOBEOSHHA MCNTLITAHMA HA PAINKYHEE BXOgHEX Habopax
OUWPOBRSHHLIX BMOSOOaHHEY. B Ka4YeCTEe pedyneTHDYELEN OUSHKK BUTPeRTa BelDHpaloT MAKCHMANBHOE
IHAYEHWE W3 BCEX NOOBEAEHHLIX IKCNEDMMEHTOR.
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YK 621.398:006.354 OKC 13320 n7s QKM 43 7200

Krigueasie cnopa: 0XpaHHbIe TENEEUINOHHEIR CHCTEME, BHUOO00AHHEIE, BHASCKOMNDECCHA, BUSONoToH, BH-
Aeokonep, Beonekodep
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