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BBegeHue

AKTUBHOE NpUMeHeHue B cucTemMax oxpaHHbIX TenesusnoHHelx (COT) meTogoB komnpeccun ouungpo-
BaHHbIX BUAEOAAHHbIX, 3aMMCTBOBaHHbIX 13 MYNbTUMEAUAHBIX NPUMEHEHWIA TeneBuaeHus, NpUBeno K HeBO3-
MOXHOCTM OCYLUECTBIIEHUSI C WCMoNb3oBaHMeM 6OonblnHCTBa cyuwecTByowx COT  cnedcTBeHHbIX
MEPONPUATAIA, a Takke U onepaTUBHbIX PYHKLNA.

BaxxHoM OTNMUNTENBbHON 0COBEHHOCTBIO METOA0B KOMMpeccuin oLuudpoBaHHbIX BuaeogaHHbix ans COT
sBNsieTcs HeobXxoANMocTb obecrneyeHnst BEICOKOTO Ka4ecTBa KaXaoro oTAeNbHOro kagpa BOCCTaHOBNEHHbIX
BMAeodaHHbIX. HacToswmi cTaHgapT No3BonsieT ynopsgounTh CyLLeCTBYOLWME U paspabaTbiBaeMble MeToAbl
Komnpeccun oLMdpoBaHHbIX BuaeodaHHbIX, NpefHa3HavYeHHbIX AMs NpUMeHeHUa B COCTaBe CUCTEM MpoTu-
BOKPUMMWHANBLHON 3aLUMTbI.

B kauecTBe kpuUTepua Ansa knaccudmkaunm anropuTMoB KOMApeccun ounugpoBaHHbIX BUAeoAaHHbIX Ha-
CTOALMA CTaHAapT ycTaHaBnMBaeT 3Ha4YeHNS MeTPUK KauecTBa, XapakTepusyoLLMX CTeneHb OTKIOHEHNS 1c-
XOOHOrO N COOTBETCTBYIOLLEro eMy BOCCTaHOBMEHHOro Kagpa ouugpoBaHHbIX BUAEO4AHHBIX.

Hactoswuin ctangapt cnegyeT npumeHaTb coBMecTHo ¢ FTOCT P 51558—2008 «Cpeactea n cuctemsl
OXpaHHble TeneBusnoHHble. Knaccudpunkaumsa. Obwme TexHudeckne TpebosaHusa. MeToabl NCNBITAHNA».
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HAUUWOHANBHBIA CTAHOAPT POCCUNCKOW ®EAEPALMUMU

CUCTEMbI OXPAHHbBIE TENEBU3UOHHDIE.
KOMMPECCUA OLiIU®POBAHHbLIX BUOEOOAHHbIX

O6wue TexHU4Yeckue TpeGOBaHVISl U MeTOoAbl OLleHKU anroputMmoB

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

Lara BBegeHns — 2012—09—01

1 O6nacTb NpMeHeHus

Hacrtosiwmnin ctaHgapT pacnpocTpaHsieTcs Ha LudpoBble CUCTEMbl OXpaHHble TeNeBU3UOHHble (aa-
nee — LICOT) n yctaHaBnuBaeT obLyne TexHudeckme TpeboBaHUS U METOAbI OLEHKWA anroputMoB KoMMpec-
cun oumndpoBaHHbIX BruaeoaarHbix B LICOT.

HacTosilwunin cTaHaapT NPMMEHSIIOT K anropuTMam KoMnpeccum (aekoMnpeccuin), He3aBUCUMO OT UX pea-
nnsauuM Ha annapaTtHOM YPOBHE.

Hactosiwumin ctaHgapT ycTaHaBnMBaeT Kraccudumkaumio anropuTtMoB Kommnpeccud (OeKoMnpeccum)
ouncdpoBaHHbIX BUAEOAAHHBIX.

HacTtosiwunin ctTaHgapT ycTaHaBnNMBaeT MeTOAUKY CPaBHEHUS PasfiMiHbIX anropuTMOB KOMMPECCUU U ae-
komnpeccum oL poBaHHbIX BUAeOAaHHbIX.

HacTtosiwunin ctaHgapT NpUMeHsIoT COBMECTHO co cTaHgaptamu FOCT P M3K 60065, MOCT P 51558,
rOCT 13699, TOCT 15971.

2 HopmaTuBHbI€ CCbINKH

B HacTosilweM cTaHaapTe NCnonb3oBaHbl HOPMaTUBHBIE CCHINIKU Ha criegylowme cTaHaapThl:

FOCT P 51558—2008 CpeacTea 1 c1MCTEMbI OXpaHHble TenesuauoHHble. Knaccudukauma. Obwme Tex-
Hu4eckne TpeboBaHua. MeToabl UCNbITAHUA

FOCT P M3K60065—2009 Ayauno-, Buaeo- 1 aHanornyHas anekTpoHHas annapatypa. TpebosaHus 6e-
3onacHocTu

FOCT 13699—91 3anuck 1 BocnponssegeHne uHdopmaumni. TepMmuHbl U onpeaeneHus

FOCT 15971—90 Cuctembl 06paboTku uHcopmaumu. TepMuHbl U onpeaeneHus

MpumMedyaHue—pu NONb3OBaHUM HACTOAWMM CTaHAAPTOM LienecoobpasHo NPoBEpPUTL AENCTBUE CCbINOY-
HbIX CTAHAAPTOB B MH(OPMALMOHHOW CUCTEME OOWEro nonb3oBaHWsi — Ha oduumanbHoM canTte PegepanbHOro
areHTCTBa Mo TEXHUYECKOMY PErynupoBaHuio U METPONOrMK B et MHTEPHET UNnn No eXXeroaHo usgasaemMomy uHdopma-
LIMOHHOMY yKaszaTento «HauuoHanbHble CTaHaapThI», KOTOPLIN ONYGNMKOBaH NO COCTOSIHAIO Ha 1 SIHBapA TEKYLWero roaa, u
Mo COOTBETCTBYIOLMM EXEMECAYHO M3AaBaeMbiM MHGOPMALUMOHHLIM yKasaTernsiM, onybriMKOBaHHbIM B TEKYWEM rogy.
Ecnu CCbiNOYHbIN CTaHAAPT 3aMeHEH (M3MEHEH), TO NP NONb3OBaHUM HACTOSILLMM CTaHAAPTOM chneayeT PyKOBOACTBO-
BaTbCH 3aMEHSAIOLWMM (M3MEHEHHbIM) CTaHAAapPTOM. Ecnun ccbinouHbIi cTaHgapT oTMeHeH 6e3 3ameHbl, TO NONOXeHWe, B Ko-
TOPOM JaHa CChISIKa Ha HEro, MPUMEHSIETCS B 4acTK, He 3aTparmBaloLLei 3Ty CCbISIKy.

3 TepmuHbl M onpeaeneHnA

B HacTosem ctaHaapTe npuMeHeHbl TepMuHbl no FOCT 15971, FTOCT 13699, FOCT P 51558, a Takke
cneayowme TepMUHbI C COOTBETCTBYIOLLMMW ONpeaeneHnsaMM:

3.1 BupeopanHbie (video data), BuAeonoTok (video stream): AHanoroBbln curHarn, Hecywni Hdop-
MaLuio O NPOCTPAHCTBEHHO-BPEMEHHbIX NapameTpax n3obparkeHUA.

Uspanune opmumnansHoe
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3.2 ouudposaHHble BUgeoaaHHble (digitized video data): laHHble, nony4yeHHble NyTem aHanoro-uud-
poBoro npeobpasoBaHusa BUAeOAaHHbIX, NpeacTaBnsiolme coboit nocneaoBaTenbHOCTL 6alNToB B HEKOTOPOM
cdopmaTte (RGB, YUV unun ap.).

3.3 cdopmart ouudpoBaHHbIX BUAeoAaHHbIX (digitized video data format): MpeacrtaesneHune ouudpo-
BaHHbIX BuaeoAaHHbIX, obecneymnsatowee nx 06paboTky LMdPOBLIMU BEIMUCTIUTENBHBIMU CPeACTBaMM.

MpwumeyaHune— dopmart oundpoBaHHbIX BUASOAAHHBIX BKITIOYaeT B cebs MCnonb3yemyio UBETOBYIO MOAENb
1 Pa3mepHOCTb (KoNMYeCcTBO 6MT) NpeacTaBNeHNA KaXO0ro KaHarna Ansi UCNonb3yeMol LBETOBON MOAENw.

3.4 koMmnpeccua oundpoBaHHbIX BUAeoAaHHbIXx (video compression): O6paboTka oundpoBaHHbIX
BuAeoAaHHbIX, NpeAHaszHa4YeHHaA ANA yMeHblUeHUs1 ux obbema.

3.5 cxaTble BUaeoaaHHble (compressed video data): [laHHble, NONy4YeHHbIE MyTEeM KOMNpeccuu ound-
poBaHHbIX BUAEOAAHHBIX.

3.6 koMmnpeccuna ouudpoBaHHLIX BugeodaHHbIX ¢ notepsiMu (lossy compression): Komnpeccus
ouncbpoBaHHbLIX BUASOAAHHBIX, NPY KOTOPOW MpOMCXoauT noTepst UHopMaLIMK, U BCrieAcTBUE 3TOMO BOCCTa-
HOBNEHHbIE U3 CXXaToro BuAeonoToka oundgpoBaHHble BUAeofaHHbIe OTNINYAKTCS OT UCXOAHBIX OouMdpoBaH-
HbIX BUAeoAAHHbIX.

3.7 xoMmnpeccusa oundpoBaHHbIX BUAeoAaHHbIX 6e3 notepb (lossless compression): Komnpeccua
ouudpoBaHHBIX BUAECOAAHHBIX, NPU KOTOPOI He NPoOUCXoAUT NoTepu uHdopMaLum, u BCneacTaue aToro Boc-
CTaHOBMNEHHbIE U3 CKaTOro BUAEONOTOKa oundpoBaHHbIe BUAEOAaHHbIE COOTBETCTBYHOT UCXOAHBIM oundpo-
BaHHbIM BUAEOAAHHBIM.

3.8 mekoMnpeccusn cxaTbix BuUgeoaaHHbIx (decompression): BocctaHoBneHue ouucpoBaHHbIX AaH-
HbIX U3 CXaTbIX BUAeoAaHHbIX.

3.9 BoccTaHoBNeHHbIe BUAeoaaHHble (decoded video data): [laHHble, NONyYeHHbIE U3 CXaTbiX BU-
JeofaHHbIX Nocre X AeKkoMrpeccun.

3.10 Bupeokoaep (video encoder): NporpaMmmHble, annapaTHbIe UK annapaTHO-NporpaMMHLIe cpef-
CTBa, C NMOMOLLbIO KOTOPbIX OCYLLECTBIAETCS KoMNpeccus oM poBaHHbIX BUOEOAAHHBIX.

3.11 Bupeoaekopep (video decoder): lNMporpaMMHble, annapaTHblie UMW annapaTHO-NMPOrpaMMHbIe
cpefcTBa, C MOMOLLbIO KOTOPbLIX OCYLLUECTBMASETCS AeKOMNPeccust cxatbiX BUAEOAaHHbIX.

3.12 kopek BuAaeoaaHHbIX (video codec): MNporpamMmMHeIin, annapaTHbBIA AW annapaTHO-NPOrpaMMHbIN
MOAyMb, CNOCOBHBIV BLIMOMHATL Kak KOMMPECCUIo, Tak U AeKOMMNPeccuio BUaeoaaHHbIX.

3.13 cTeneHb cxatua (compression ratio): KoacbduumeHT cokpaweHusa obbema ounpoBaHHbIX BU-
OeofaHHbIX B pe3yrbTaTe KOMMpPeccuu.

3.14 kauyecTBO BOCCTaHOBMNEHHLIX BUgeoaaHHbIx (decoded video data quality): O6bekTuBHan oueH-
Ka COOTBETCTBUS BOCCTAHOBIEHHBIX B1AeO4aHHBIX MCXOAHBLIM OLMpOBaHHBIM BiaeodaHHBIM Ha OCHOBe pac-
CUUTaHHBIX METPUK KauecTBa.

3.15 MeTpuka kavecTBa (quality metric): AHannTudyecku onpegensiemble napaMeTpbl, Xapakrepuayo-
LuMe cTerneHb OTKIIOHEeHUS BOCCTAHOBIEHHBIX BUAEOAAHHbBIX OT UCXOAHbBIX OLUMPOBaHHBIX BUAEOAAHHbBIX.

3.16 6utpenrt (bit rate): BelpaxkeHHas B 61Tax oLeHKa KONMYecTBa CxXaTbiX BUAeOAaHHLIX, onpeaenen-
Has ANs HEKOTOPOro BpEMEHHOro MHTepBana U 0THeCeHHas K ANUTEeNbLHOCTU BbIBpaHHOro BpEMEHHOro MHTep-
Barna B ceKyHaax.

3.17 paspeleHue (resolution): CBOACTBO oL poBaHHLIX BUACOAAHHBIX, BbipakatoLlee BO3MOXHOCTb
pasnu4yaTb Ha oTAerNbHbIX Kagpax AeTani UCXOOHOro N3obpaxkeHUs, KoTopoe ornpeaensaeTcs kak KonM4ecTso
nukcenen (3aneMeHToB n306paxeHus1) Mo ropU3OHTaNN 1 No BEPTUKANW, CoAepKalLmxcs B kKaape.

3.18 uBeToBas mogenb (color space): Cnocob onucaHns N NpeAcTaBNeHUs UBeTa B BUAE KOpTexen
yucen, HasblBaeMblX LBETOBbIMU KOMMOHEHTaMU UMY kKaHanamu, KOTOPbIA ABMAETCS COCTaBHON YacTbio hop-
MaTa oundpoBaHHbIX BUAEOAAHHbIX,

3.19 useTtoBas mogenb Red-Green-Blue (RGB color model): LiBeToBas mogens, npeacrasnsiowas
LBETOBYIO MH(pOPMaLMIO B BrAe TPEXKOMMOHEHTHOro kopTexa Yncen — kpacHoro (R), seneroro (G) n cuHe-
ro (B).

MpwnwmeyaHne—KpacHas (R), 3enenas (G) u cvHsisi (B) LBETOBbIE KOMMOHEHTbHI COOTBETCTBYIOT ANMHAM 3J1eK-
TpomMarHMTHbIX BOMH 700 HM; 546,1 HM 1 435,8 HM COOTBETCTBEHHO.

3.20 useToBas moaenb Grayscale (Grayscale color model): LiBeToBas Mogens, coaepxallas TONbKo
O[IMH KaHan sIPKOCTU M3obpaxeHus.

MpwnmedyaHune— lNpuBeaeHne nzobpaxenus k mogenu Grayscale ua mogenu RGB ocyuwiectensieTcs no gop-
myne: Grayscale = 0,299R + 0,587G + 0,114B.

2
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3.21 rny6uHa uyBeTa (color depth): O6bemM namaATu (B 6uTax), HeoBXOAMMbBIN ANA XPaHeHUs 1 NpeacTas-
NeHUs LBETOBOWN KOMMOHEHTLI O4HOTO MUKCeNs.

3.22 ucxopgHble paHHble: Lindposoe nsobpaxkeHue (oundpoBaHHbie BUAeodaHHbIE ) B BUAE nocneno-
BaTeNnbHOCTM BaToB B NpoussonsHoM dopmate (RGB, YUV unu ap.) unu nocneaosatensHOCTb LIMAPPOBLIX
n3obpaxeHni 4o obpaboTKM anropuTMOM KOMMPECCUN.

3.23 BbIxogHble AaHHble: Lindposoe n3obpaxkeHne B Biage nocnegosartefsHOCTU 6ainToB 1nu nocne-
[OBaTeNbHOCTb LIMMPOBLIX M30DpaXeHnid, MonmydYeHHbIX nocre 06paboTkn UCXOAHBIX AaHHBIX anroputMamMu
KOMMNpeccun U AeKoMpeccun.

3.24 meTop OLEHKM anropuTMa komnpeccum: MeToa aHanMTUYECKOro onpeaeneHns sHa4eHnin MeT-
pYIK Ka4ecTBa Ha COOTBETCTBUE TpeboBaHUSAM, NpeabsBASEMbIM K anropuTMamM KoMNpeccum BUAeoAaHHbIX.

3.25 anroputm Komnpeccumn: TOYHbIA HABOP UHCTPYKLMIA U NpaBuUi, ONUCLIBaOWMIA NocneaoBaTerb-
HOCTb OENCTBWIA, COTMAacHO KOTOPbLIM UCXoAHble BuaeodaHHble NpeobpasyloTes B cxaTble, a cxaTble BUeo-
AaHHble npeobpasytoTcs B BOCCTaHOBIEHHbIE, pearnv3yeMblil Mpn NOMOLLM Kofeka BUAeOAaHHbIX.

4 O6LwWuMe TexHUYecKkme TpebGoBaHus

TpeboBaHua, NpegbaBnsieMble K KoMrpeccui ouMdpoBaHHbIX BUAEOAaHHbIX, HanpaBneHbl Ha obecne-
YeHune KayecTBa BOCCTAHOBIEHHBIX BUAEOAAHHBIX, KOTOpoEe onpeaensieTcsl KauecTBOM BUAeoU3oBpaxeHusa
Kaykgoro oTAeNbHOro cTon-kagpa BOCCTaHOBMEHHbIX BUAEOAaHHbIX.

KavecTtBo BuaeonsobpaxeHns cTon-kagpa BOCCTAHOBMEHHBbIX BUAEOAAHHBIX onpeaenseTca 3Ha4eHns-
MW MEeTPUK Ka4ecTBa, XapaKTepuayoLLMX CTeNeHb UCKaXKEHUst BOCCTAaHOBIIEHHBIX MOCTIe CXaTua BuaAeoAaHHbIX
Mo CpaBHEHMUH C UCXOAHBIMU OLMPOBaHHBIMU BuAeoAaHHBIMA. 3HaYeHUst METPUK KadecTBa Ana moboro kaa-
pa BOCCTaHOBMEHHbIX BUAEOAaHHBIX AOMMKHBI COOTBETCTBOBATbL 3HAYEHUAM, yKkasaHHbIM B Tabnuue 1.

5 Knaccudmkaumsa anroputMoB KOMMNpeccum

5.1 [ns oueHkM kayecTBa BOCCTAHOBIMEHHbIX BUAeoAaHHbIX U Knaccudukaumm anroputMoB Komnpec-
CWM UCMOMb3YIOT Criedyrolme MeTPUKU KauecTBa: NMKOBoE OTHoLLeHWe curHan/wym (peak signal-to-noise ratio,
PSNR); cteneHb cTpykTypHOro nogobusa (structural similarity, SSIM); 0606wweHHbIA kKO3 DULMEHT KavecTBa
(video quality metric, VQM).

5.2 Knaccudukauma anroputMoB Komnpeccun oundposaHHbIX BUAEOAAHHBIX OCYLIECTBNAETCA Ha
OCHOBe 3Ha4eHWUI MEeTPUK KauecTBa, KOTOPble OTpaXaloT Te acnekTbl U3MeHeHNa oundpoBaHHbIX BuaeoaaH-
HbIX rocne ux obpaboTku anropuTMamm KoMnpeccun 1 AeKoOMNPeccun, KoTopble MOryT okasaTb KpuTudeckoe
BUSHNE Ha BO3MOXHOCTb WCMOMb30OBAHNA BOCCTAHOBMEHHBLIX BMAEOAAHHBIX ANA  uAeHTUdUKaLmum
OTNUUYUTENBHBIX YEPT HabnoaaeMbIx 06 LEKTOB.

5.3 B 3aBMCUMOCTU OT 3HAYEHUIN METPUK KAYECTBA, BbIYUCNEHHBIX B X0A€E NPOBEASHUA OLEHKN anropuT-
Ma Komnpeccum ouncpoBaHHbIX BUAEOAAHHBIX, MOTYT BbITb OTHECEHBI K OAHOMY U3 CedyoWmxX KIaccoB:

- knacc 1 — nonHodyHKUMOHaNbHBIE anropuUTMbl KOMMpeccun, obecnevnsaloLUMe Ka4eCcTBO BOCCTaHOB-
NeHHbIX BUAeoAaHHbIX, AocTaToqHoe ANA uaeHTUukauum oTAMYUTENbHBIX YepT HabnioaaeMblX 06 bEKTOB;

- knacc II — anroputmbl koMnpeccun, obecnevnsatoLMe Ka4ecTBO BOCCTAHOBIEHHBIX BUAEOAAHHDIX,
JocTaTouHoe ANs pacno3HaBaHus TUNoB HabnioaaeMblx 06LEKTOB, HO HeaocTaTouHoe ANA uaeHTUdMUKaLum
OTNMUUTENBHBIX YepT Habnogaembix 06bLEKTOB;

- knacc III — anroputmbl komnpeccum, obecnevnsatoLLne Ka4ecTBO BOCCTAHOBMEHHbIX BUAEOAAHHbIX,
AocraTtoyHoe Ansa HabnoaeHnsa obbLeKToB, HO HeAOCTaTOYHOE ANA pacnosHaBaHWA TUMOB.

Ta6nunya 1—Knaccudukauma anropuTMOB KOMNpeccun

[Ovana3soH 3HaueHui MeTPUK KauecTBa No KNaccam anropuTMoB
KOMMpeccun oundpoBaHHbIX BUASOAAHHBIX

Mertpuka kayecTBa

Knacc 111 Knacce II Knace I
[koBOE OTHOWEHWE curHan/lym Ot 25 po 30 Bkmiou. | O1 30 go 35 ekniov. Ce. 35
CreneHb CTPYKTypHOro nogobus » 80 » 90 » » 90 » 95 » » 95
0606LWeHHbIN k03 ULMEHT KaYecTBa BUAEO Ce. 30 » 30 » 20 » Ho 20
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5.4 3HauyeHus METPUK KauecTBa oNpeaenAnTCca AN KAXA0ro Kaapa oundpoBaHHbIX BUAEOAaHHbIX, a B
KayecTBe pesyNbTUPYIOLEen OLEeHKU BeibupaeTcs HaMMeHbLuee 3HadyeHue. Ecnu no kakoi-nubo meTtpuke ka-
YecTBa anropuTM KOMMNpeccuu He nonagaeT HU B OAMH AuanasoH, TO TaKOW anropuTM cYMTaeTcsl He CooTBe-
TCTBYIOLWMUM HacTosILLEeMy CTaHaapTy.

5.5 [ng uBeTHOro curHana BLINOMHAETCA pasaenbHasi oLeHKa SIPKOCTHOW U LIBETOBOW COCTaBNSIIOWMX.
B kauecTBe pe3ynbTupyloLLen oLeHKN BbibUpaeTca HauMmeHbLIee 3HaveHue.

5.6 OueHka Ha COOTBETCTBUE HACTOALEMY CTaHAApPTY BLIMOSHAETCH Anst (PUKCUPOBaHHOTO (3asiBNeH-
HOro) paspeleHust U YacToThl cneaoBaHua KaapoB ouUM@pPOBaHHbIX BuAeoAaHHbIX. [laHHble napameTphbl
oumncbpoBaHHbIX BUAEOAAHHBIX A0SMKHBI BbITb 06A3aTeNbHO ykaszaHbl Npu knaccudukauum (cm. npumep). Ecnn
COOTBETCTBUE CTaHAAPTY AOCTUraeTCA TOMbKO NPU onpederieHHbIX HacTpoMKax anroputMa Komnpeccun, atm
OrpaHNYeHnA AOMKHBI BbITb 006513aTENBbHO OTPaXEHbI B SKCMyaTaLMOHHON AOKYMEHTaLMM.

Mpumep — Anzopumm coomeemcmeyem knaccy I npu paspewenuu R (nukc.), yacmome kadpoe F (kadp/c).
MakcumanbHbil usmeperHbill 6umpetim cocmassnsiem B (6um/c).

6 MeToAabl OLEHKU anropMTMOB KOMINpeCcCcum

6.1 OOLlee onucaHue MeTOAOB OLEeHKU
O6las cxema paboTtbl LICOT ¢ TOYKM 3peHus UCNoMb30BaHWS anropuTMOB KOMMPECCcUn U AeKkomnpec-
CWM NpeacTaBrieHa Ha pucyHke 1.

‘v BugeogaHHble

AHanoroso-

uucpposoe
npeobpasoBaHue

\

Komnpeccus
O;Iucgpo:i::;e ouunpoBaHHbIX
Agon; BUZEO0AaHHBIX

Oekomnpeccna
o %"‘aTa"'e . oxKaTbix
ACOAAHHDI BUACOOAHHBIX

BoccraHoBneHHbie
BUACOAAHHbI

AHarnorosble BuaeoaaHHbIe NOABEPraloTcs aHanoroso-LmdgpposomMy npeobpasoBaHulo, B pesynbTaTe Ko-
TOPOro nosny4vatTcs oundpoBaHHbIe BuaeodaHHble, npeacTasnsiowme coboi nocneaoBaTensHOCTL 6aiToB B
HekoTopoMm copmate (RGB, YUV nnu gp.).

OuucbpoBaHHble BuaeodaHHbIe NOABEPraT KOMNPECCUN, B pesyrnbTate KoTopol hopMUPYIOT cxkaTble
BMOeoOaHHbIe.

CxarTble BuaeodaHHble, Kak npasunio, UCNomnb3yoT Ansl XpaHeHNa apxuBa Uy Ana nepeaadun no cetu,
nocre 4Yero OHW NoaBepralTca AekoMrpeccun. B pesynbtaTe gekoMmnpeccum cxaTbiX BuaeogaHHbIX obpasy-
0T BOCCTaHOBMNEHHbIE BMAEOoAaHHbIE, KOTOpbIe MCNOMb3yoT ANsl BU3yanu3auud onepaTtopy unn nogatoT Ha
BXOQ4 MpOorpaMMHbIM MOAynsM BuaeoaHanmaa.

B cooTBeTCTBUM C NpeAcTaBneHHol obwein cxemoi pabotbl LICOT knaccudukaumio anroputMoB Kom-
npeccum oundpoBaHHbIX BUAEOAAHHBLIX BbIMOHAIT NYTEM OLEHKM METPUK KauecTBa BOCCTAHOBIIEHHbIX BU-
JeoflaHHbIX OT UCXOAHBIX oUW POBaHHbIX BUAeoAaHHbIX. B 3aBMCUMOCTU OT 0COBEHHOCTEN TeXHWUYecKowu
peanusaumm koHkpeTHon LICOT MoryT npUMEHATLCA ABa MeToAA OLEHKK:

- Ha ocHoBe pasgeneHus ouudgpoBaHHbIX BUAEOAAHHbIX;

- Ha OCHOBe pasgeneHusl BuaeonaHHbIX.

PuecyHok 1 — O6was cxema pabotsl LICOT
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Mepen OUEHKON 3HaYeHWi MEeTPUK KayecTBa MCXOAHble W BOCCTAHOB/IEHHble BUAEOLAHHbIE [O/KHbI
6bITb NpuBefeHbl K 6a3oBomy hopmaTty RGB (419 LBeTHbIX BUAEOAAHHbIX) C 8-OUTHON rNyOUHON LiBETa KadK-
[LOoro kaHana wnu kK 6asoBomy copmaty Grayscale (ana yepHo-6enbiX BUAEOLAHHbIX) C 8-6UTHOI FNyO6UHONA
LuBeTa KaHana.

6.1.1 MeTopa OLUEHKN aJITOPUTMa Ha OCHOBE pa3genieHnsi ounpoBaHHbIX BUOAEOAAHHbIX

MpeanoyTeHne OTAAOT METOAY OLEHKW Ha OCHOBE pasfeneHus oumdpoBaHHbIX BuAeOAaHHbIX. [ns
NPUMEHeHNA faHHOro MeTofa TexHuveckas peanunsauma LLCOT fo/mkHa NO3BOMATL NONYUYNTL OLUDPOBaHHbIE
BUAEOAaHHbIe O UX 06paboTKM anropuTMamMm KOMNpeccun n AeKoMnpeccuu.

O6was cxema peanusauum MeToAa OLEHKM Ha OCHOBE pasfefieHnMs ouMdpOBaHHbIX BUAEOAAHHbIX
npefcrasfieHa Ha PUCYHKe 2.

PucyHok 2 — O6las cxema peanu3aluu MeTofa OLeHKU Ha OCHOBE pa3feneHus ouuppoBaHHbIX BUAEOAAHHbIX

ANToOpuTM OCYLLECTBJ/IEHNS OLEHKM NpegnonaraeT BbliMO/IHEHNE C/efYyOWmnX JeACTBUIA:

- Ha Bxof ucnbiTyemonn LLCOT nogatoT nocnegoBaTe/ibHble BUAEOLaHHbIE;

- C Mcnonb3oBaHMeMm Bo3MoXHocTel LLCOT oundpoBaHHble 1 BOCCTAHOB/IEHHbIE BUAEOaHHbIE coXpa-
HAIOT Ha YCTPOMCTBAX XpPaHEeHUs;

- BbINOJIHAKT pacyeT 3HAYEHUIN MEeTPUK KayecTBa M OCYLWECTBAIT KacCudurKaumnio anroputma Kom-
npeccumn no Taébnuue 1.

6.1.2 MeTog OLUEeHKN aniropmTMa Ha OCHOBe pasfesieHns BUaeoAaHHbIX

MeTo/[ OLEeHKN Ha OCHOBe pas3fefieHna BUAeOAaHHbIX CieAyeT NPUMEHATL TO/ILKO B clyvae, ecnm TEXHN-
yeckasd peannsaumnsa LLCOT He no3BonseT NPUMEHSATb MeTO[ OLEHKM Ha OCHOBE pasfesieHns oundpoBaHHbIX
BMAeOoAaHHbIX. NMpuMeHeHne gaHHOro metoga TpebyeT Hannuma gononHuTensHo LCOT B cocTaBe mcnbiTa-
TeNbHOro CTeHAa, KoTopas npejHasHayeHa A1 COXpaHeHUs OUMPPOBaHHbIX BULEOAAHHbIX.

O6was cxema peanusalmy MeTofa OLEHKN Ha OCHOBe pa3sfeneHus BUAeofaHHbIX NpejcTaB/ieHa Ha pu-
CYHKe 3.

ANropuTM OCYLLECTBMIEHUSA OLLEHKM MO AaHHOMY MeToAy npejnofiaraeT BbIMOSHEHWE CNeAyoWnxX aei-
CTBWIA:

- Ha Bxog ucnbiTyemoli LLCOT nopalT nocnepoBaTtesibHble BUAEOLaHHbIE, KOTOPble Ay6NMpyoTCA Ha
apyryto LLCOT nocpefcTBOM AenuTena BuaeocurHana (M3 coctaBa UCMbITaTENLHOIO CTEHAA);

- C ncnonb3oBaHneMm BO3MOXHocTeil LUCOT BoccTaHOBMEHHble BUAEOAAHHbIE COXPAHAKT Ha yCTPOii-
CTBax XpaHeHus;
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AHanoroso-
BupeopaHHble uuposoe
npeobpasoBaHue
Komnpeccus
OuudpoBaHHble OLMPOBAHHbIX
BUA€OAaHHbIE BUAEO04AHHbIX
c [Jekomnpeccus
Katble CKaTbIX
BUAGOAaHHbIe BUAEOAHHbIX
BoccTtaHoBneHHbIe
BUEOofaHHble
AHanoroso-
umgposoe
npeo6pasoBaHune

OupndppoBaHHbIe OueHKa napameTpoB
BUAEOaHHbIe OTK/IOHEHNSI

PucyHok 3 — O6las cxema peanusaunm MeTofa OLEeHKM Ha OCHOBe pa3feneHust BUAeoaHHbIX

- C ucnosb3oBaHMem BO3MOXHocTel LICOT w3 cocTaBa MCNbiTaTeNbHOrO CTeHAa OUNK(POBaHHbIE BU-
[leoflaHHble COXPaHSAT Ha YCTPOMCTBAX XPaHeHUs;

- BbIMONHAIOT pacyeT 3HAYEHUIN METPUK KayecTsBa M OCYLEeCTBASAT Knaccuukaumio anropytma Kom-
npeccumn no tabnuue 1.

6.2 Anroputm BbluucneHuns PSNR

MMKOBOE OTHOLLIEHME CUTHaN/WYM PaccYMThLIBAKOT MO hOPMynam:

PSA/R = 1°'gg\TSaé(&r2) @
WA/7-1
MSE = h e g B, (0w 2) - I >y 2))> 2

c=[R,G,B]x=0y=0

max Err=2s - 1,
roe w, h — wupunHa 1 BoicoTa OLMAPOBAHHbIX BULEOAAHHbIX;
C — WHAEKC LBeToBOro KaHana,
B — uucno 6ut, Heobxoanmoe AN NpefCcTaBNeHUA O4HOr0 NUKCeNs OUNMPOBaHHbBIX BUAEOLaHHDbIX;
/ — vcxofHble ouMdpPoOBaHHbIE BUAEOAAHHbIE;
J — BOCCTaHOB/IEHHble BUAEOAaHHbIE B LBETOBON Mogenn RGB.
6.3 AnropuTtm BbluncneHms SSIM

MepekoAnpoBaTb MCXOAHbIE W BOCCTAHOB/IEHHbIE OLM(POBaHHbIE BUAEOaHHbIE B LIBETOBYIO MOAE/b
Grayscale (ana dopmyn (3), (4), (6), (7), (8), (9): / — ucxoaHble ounupoBaHHbIE BUAeOdaHHble, J — BOCCTa-
HOBJIEHHble BMAE0AaHHble B LiBeTOBOW Mogenu Grayscale).

BbIMOAHNTE HU3KOYACTOTHYIO (QUIbTPALUI0 N306PaXKEHN NyTEM UX LUCKPETHOW CBEPTKM C CMMMETpUY-
HbIM rayccoBbiM agpom W.

6
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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

5 5

prooy) = Dw, Jx+uy+v),

u=-5v=-5

5 5
“1(X’y): Z ZWU,VJ(X+u’y+V)’

u=-5v=-5

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

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

(%)

[N rpaHnuYHBIX NKcenen, OTCTOALMX OT rpaHuL, M30bpaeHUst MeHee YeM Ha 5 nuKcenewn, BeINoNHUTL
hunbTpaLmio NO HemMonHOMy SApPY, KOTOPOe AOMKHO BbITh MpeaBapUTENLHO HOPMAaNN3OBaHO.
Bbluncnnts cpegHekBaapaTUYHbIE OTKITOHEHWS MeXay BXOAHLIMW U OTUNLTPOBaHHbIMU N306pakeHns-

MU

5 5
GI(X,J/)=\/Z 2Wu X+ Uy +V) —p(x+uy + V)2,

u=-5v=-5

oy \/Z Y wy, W +uy+v)—pyx +uy +V)I,

u=-5v=-5

oy = Z ZWuv[1X+UY+V) wrix+uy+v

u=-5v=-5

[+ U,y +V) =y O+ U,y +0)L
OI'Ipeﬂ,eJ'II/ITb 3Ha4yeHne CTPYKTYpPHOro FIOE,O6VIF| B KXXOO0M nukcene no (bopmyne

2urx g +Cy 2oy y)+Cy
Wiy Iy +Cy 0T (YT y) + Cy

SSIM(x, y) =

Cyu C, BblvMCnsAOT No hopmynam:
C,= (K\LY2, C, = (K,L),

roe L — MakcuMarbHoe 3HaveHue pKocTu (B cnyyae rnybuHbl useTta 8 6ut L = 255);
K, =0,01, K, = 0,03 — nonpaso4Hble KOHCTaHTbI.
OnpegenuTb MakcumarnsHoe (MmaxSSIM) n cpegHee (meanSSIM) aHaveHus.
OnpepaenuTb 3HavyeHne meTpukn SSIM no cbopmyne

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

(6)

(7)

8)

(9)

(1)
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6.4 AnropuTtMm BbluucneHua VQM

MepekoanpoBaTb UCXOQHbLIE U BOCCTaHOBMEHHbIE oundpoBaHHbIe BUAeOoAaHHbIe B LIBETOBYO MoAenb
YC,C.. NepekoanposaHue us upetosoit mogenu RGB ocyllectenaetca no chopmynam:

Y =0,299R - 0,587G + 0,1148B, (12)
C,=-0,168736R - 0,331264G + 0,5B + 128, (13)
C,=0,5R-0,418688G — 0,0813128 + 128. (14)

HopMupoBaTb oundpoBaHHble BUAEOAAHHBIE NMYTEM BbIYUTAHUS U3 KaXA0rO NUKCENs KaXaoro kaHana
yucna A = 0,5 - 28, rne B — uncno 6ut, Heo6Gxoaumoe Ans npeAcTaBNeHna NUKcena B JaHHOM KaHane.

Pa36uTb kaxkablil KaHan UCXOAHbLIX U BOCCTAHOBMEHHBIX BUAeoAaHHbIX Ha 6110kn 8 x 8 nukceneit U BbINon-
HWUTb ABYMepHOe ANCKPETHOe KOCUHYCHOoe NpeobpasosaHue no chopmyne

7.7
F (u, v) = C(u) C(v)_ Y f(x,y)cos [mex 1L1)u|cos|ﬂ(2y +M. (15)
oo, |12 [ e |
C(u), C(v) = 7 ecnu u, v=0u C(u), C(v) > ecnmu, v+0,

f(x, y) — 6nok uzobpaxenus, x, y=0 ... 7,
F(u, v) — 6nok koacpduumenta, u, v=0... 7.

MpeobpasoBaThb Bee koadbuLmeHTbl BO Bcex Briokax no dopmyne

065
F(u, v) = F (u, v) Dic[%] , (16)

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

BblgenuTb sHauumele KoadduumeHTsl no opmyne

JNC = round [M] (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
roe QM = )
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 5 69 83

round() — onepauus oKpyrieHust 4o 6nmxanlero HAaMMeHbLLEero Yncna.

MpeobpasoBaHHbIe UCXOAHbIE N BOCCTAHOBIEHHbIE oUUpOBaHHbLIE BUAEOAAHHbLIE NoKaHanbHO Bbl-
YecTb ApYyr U3 Apyra, B3siB pasHOCTU N0 MOAYMHO.

OnpegenvTb MakcumansHoe (maxD) u cpeHee (meanD) 3HaueHUA abCoNOTHLIX pasHOCTel No Bcem
KaHanam.

OnpeaenuTb 3HaveHne MeTpukn VQM no cdopmyne

VQM = 1000 mean D + 5 max D. (18)
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7 MeToabl CpaBHEHMS anrOPUTMOB KOMMNPECCUn oundpoBaHHbIX
BUAEOAAHHbIX

7.1 OBa v 6onee anropUTMOB KOMMNPECCUM CPABHUMBI APYT C APYroM, €CIi OHW NpUHaANexaT o4HOMY 1
TOMY e Kflaccy B COOTBETCTBUM C Tabnuuei 1 1 ux oLeHKa BbINoNHeHa A11s1 O4HOTO U TOTO XKe paspeLueHus 1
OfHOW W TOI ke YacToTbl CrefoBaHWS KaapoB B oLUdpoBaHHbIX BUAeoAaHHbIX.

7.2 N3 gByx 1 6onee cpaBHUMBIX anropuTMOB KOMMPECCAN JTyYLLIMM NpU3HaeTcs anroputm, obecneyn-
BalOLWMIA MUHUManNbLHOE 3HaveHue ButpenTa.

7.3 3HaueHue BUTpenTa U3MepAIOT B Xo[e NPOBEAEHUS UCTIbITAHUIA Ha PasNNYHBLIX BXOAHbLIX HaBopax
oumnchpoBaHHbIX BUAeoAaHHbIX. B kauyecTBe pesynbTUpyoLWEen oLeHKN BUTpeiTa BuiBUpaoT MakcuMmarnsHoe
3HaYeHue U3 BCeX NPOBeAEHHbIX 3KCNEPUMEHTOB.
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