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JaHHbIi  foknag paccmaTpuBaeT OCHOBHbIE MPWUYMHBI  HEoBxoaMMOCTM pa3paboTkM anbTepHaTUMBHOrO opmaTa  XpaHeHusi
n3obpakeHu Ha 3ameHy 29-neTHemy JPEG dopmaty

dopmat JPEG 6bin paspabotaH B 1991 rogy opranusaumen Joint Photographic Experts Group,
kotopas B 2017 rogy Havana pa3paboTky HOBoOW Bepcuu cneumdukaumm HasBaHHyto JPEG XL. Takke B
nocnegHuMn rofdbl akTMBMpoBany pa3paboTkv B AaHHOW 06racTu KpynHenwme KOMMaHuu Npou3BOAUTENM
MO, B Tom uncne Google, Apple, Firefox, Netflix n gpyrne. Takoi Gonblion MHTEpeC K 3Ton npobneme
Bbl3BaH (PyHAaAMeHTanbHO HOBbIMWM npobrnemamu ¢ kotopbiMu JPEG dopmaT He MoxeT cnpaBuTbca. B
nepByl0 o4yepedb 3TO MOSIBNIEHVWE HOBbIX BUOOB YCTPOWCTB TakMX Kak: CMapTdOHbl, NNaHWeTbl, YMHbIE
Tenesum3opbl. Kpome Toro, HoBble TpeboBaHus B BebO-pa3paboTKke BbIHY>KAAIOT MCKaTb HOBbIE pELLEeHUs B
chepe XxpaHeHUs1 N300paxxeHUNn.

B ocHoBe 6onblwnHCTBa CNOCoGOB CXaTtusi M300PaKEeHWN NexXuT YyTBepXAeHne O TOM, YTO
yenoBseyeckoe 3peHne obnagaeT GOMbLUIOW YYBCTBMTENBHOCTLIO K Nepenagam sipkocTu, Yem K nepenagam
useta. OcHoBbIBasiCb Ha aTom yTBepxaeHun JPEG cdopmat npomssoanT npeobpasoBaHne npeactaBneHuns
nsobpaxernst u3 RGB dopmata B Y'CrCb dopmaTt. JPEG nogaepxunBaeT pasHble bopMaTbl COOTHOLLEHUS
cybneckpetesaumun: 4:2:2, 4:4:4 n aktnyecku ctaHgapTHein 4:2:0.

lMpeobpasoBaHme B Y'CrCb npeacraBneHve xoTb U He sBNsSeTcA obs3aTenbHbIM ANSA CKaTus
n3obpaxeHuin B o6wem n B JPEG B 4aCTHOCTK, HO NO3BONSAET AOOUTLCS MOTEHLMANBHO ropa3go 6onbLuero
ckatusa. JPEG npousBoguT cxaTue C notepsMm WUCMonb3yst OWCKPEeTHOE KOCUHYCcHOe npeobpasoBaHue
(OKI). B kayecTBe 6nokoB ansi npeobpasoBaHusa 6epyTcst HenepecekatLmecs 6noku pasmepHocTb 8x8.

[anee nponssoantcsa kBaHToBaHme koadpuumnenToB OKI n koguposaHue, Kak NpaBuio KogupoBaHue
Npon3BOAMTCSA C MCnonb3oBaHMeM anroputma Xaddmarna. OnucaHHas npouenypa nossonsieT fobutbes
OOBOMBbHO BbICOKOrO CXXaTtusi, Mpy 3TOM Nofy4vasi npuemnemMoe kayectso nsobpaxeHus. OgHako co BpeMeH
pa3paboTkn JaHHOro anropMTMa NosIBUNMCh NPUHLMAMANbHO HOBbIE MOAXO0AbI U 3a4a4u.

B nepByto o4depeab npu paccmoTpeHun HepoctatkoB JPEG dopmata crnegyet  ynoMsHYTb
HenocpeacTBEeHHY0 3A(PdeKTMBHOCTL cxaTnus un3obpaxeHns. CoBpeMeHHble CcTaHgapTbl, KOTopble
nossunuce 3a nocnegHum 10 neT npefocTaBnsloT BO3MOXHOCTb CXaTua B ABa pasa bonbliero, 4Yem
nony4daemsivi ¢ nomowbio JPEG copmara.

['oBOps MpO CTeneHb CXKaTusl Henb3s He 0OpaTUTb BHUMaHUA Ha BOMpPOC KadecTBa. [pu oueHMBaHUK
3 hEKTUBHOCTU CKaTUA HEOOXOOUMO BBECTM HEKOTOPLIN KOS MULMEHT AN OLLEHKN Ka4yecTBa, YToObI Obina
BO3MOXHOCTb OTHOCUTENBbHO €ro NMPOBECTU CpPaBHEHUS KayecTBa CxaTusi. B CBA3M C CYyOBLEKTUBHOCTLIO
nokasartens "kadecTtBo" M300paxeHus, ero oueHka CTaHOBMTbCA He TpeBuamnbHOW 3agadven. B kayectBe
OOBbEKTMBHOrO MnokasaTens KadecTBa MOXHO wucnonb3oBatb SSIM-uHgekc. [aHHbIi MHOEKC OueHMBaeT
CXOXeCTb ABYX U3006paKeHWI 1 NO3BONSIET NPOBECTU CpaBHEHME 3PEKTUBHOCTM CXKATUSA Pas3HbIX KOLEKOB

(cm. puc. 1).
0.95 -
0.94 -
0.93 -
0.92 -

T
0.2 0.4 0.6 0.€
BuToB Ha nuKcens

SSIM

Jpeg

webp
Ipeg2000-mse
Ipeg2000-ssim
hevc

avif-mse
avif-ssim

SERER

Puc. 1 - CpaBHeHne adhPEKTUBHOCTU CKaTUSA KOOEKOB
Kpome Bbile onvcaHHbIX HegocTaTkoB JPEG Takke obnagaeT BO3MOXHOCTbIO paboTaTb TOMLKO C 8
OvTHOM rnybvHOM UBeTa, He MNpefoCTaBnseT MNOAAEPXKKM ANna anbda-kaHanoB U He obecneyvvBaet



BO3MOXHOCTM MpPOBOAUTL CxaTue 6e3 notepb. Bce ynomsHyTble HepocTaTkm npmBOOAT K GonbLuMM
CMNOXHOCTSIM UCMONb30BaHMs OaHHOro chopmaTta, B 0COGEHHOCTU Npu paboTe C TEKCTOM B U306paxeHusIX,
BbICOKOKA4Y€CTBEHHbIMU arieMeHTamu, 3D KapTuHKamu, XUBbIMU KapTMHKaMu v Tn. [Ons peweHus OaHHbIX
npobremM MHOrMe KOMMaHUy Havyanu He3aBuCKMMble pa3paboTKy HOBbIX MOAXOAOB K CXXaTUH N300paXeHUn.

MepBas nonbiTka 0OHOBUTH cTaHgapT JPEG 6binv npeanpuHATbl camol opraHusauuven Joint
Photographic Experts Group. B 2000 rogy 6bin BbinyweH 0OHOBMNEHHbIM hopmaTt HasBaHHbI JPEG 2000.
OH 6GasupoBancss Ha abConioTHO HOBOM [AUCKPETHOM BenBneT npeobpasoBaHuun. [aHHbIn dopmat
nogaepxuean uenbii psg HOBbIX BO3MOXHOCTEN HeOOCTYNHbIX Ansa craHpaptHoro JPEG dopmaTta,B TOM
yucne nogaepxka ropasgo Gonbliero konuyecTsa rNyobuH uBeTa, noggepxka mMacwTabupyemMocTn yacTu
n3obpaxeHusi, NPOM3BOSbHbLIN AOCTYN K KOAOBOMY MOTOKY, BO3MOXHOCTb CxaTusa 6e3 notepb. OgHako He
CMOTpsl Ha BCe npeumyllectsa Hosoro ¢oopmata JPEG 2000 He nonyymn LWMPOKOro pacnpoctpaHeHus. Bo
MHOMOM 3TO CBfI3aHO C OTCYyTCTBMEM obOpaTHOW coBmecTumoctTM ¢ dopmatom JPEG un 6Gonbluimmu
TpeboBaHMAMM K pecypcaM KoMMbloTepa AN CKaTus, YTO HAa MOMEHT BbixoAa chopmaTa OblNIo KPUTUYHBIM
Ansi noTpebutenemn KpuTeprem.

B 2015 rogy Bblwen HoBbid cdhopMaT HasBaHHbIM JPEG XT, koTopbii pacwmpsieT gopmaT JPEG,
peLuasi MHOXeCTBO NpobreM NpucyLmMx opurnHansHoMy doopmary. [1pyn aTom gaHHbI hopmaT B OTNIMYMM OT
JPEG 2000 obpaTtHo coBmecTum ¢ c¢opmaTtom JPEG. OgHako MHOrMe KomMnaHuu BedyT napansenbHble
pa3paboTku cdopmaToB He cBsidaHHbIX ¢ JPEG. HoBble chopmathl npegnaratloT psif HOBbIX BO3MOXHOCTEMN
HepocTynHbIX Anga knaccudeckoro JPEG nnn JPEG XT. UTo6bl 3aHSATbL CBOIO HULLY B KOHKYpEHTHON 6opbbe
Joint Photographic Experts Group Begyt pa3paboTky coBepLueHHO HOBOro ¢hopmata HasaHHoro JPEG XL,
KOTOpbIn obnagaeT psAOM MEXaHM3MOB NO3BONALUX MPOU3BECTU Mepexon C KNnaccu4eckoro craHgapTa
JPEG.

OpHUM 13 OCHOBHbIX KOHKYpeHToB JPEG gABnsieTcs HOBbINM dhopMaT OT komnaHum Apple HasBaHHbIN
HEIF (High Efficiency Image File Format). JlaHHbIn popmMaT ocHoBaH Ha cdopmate cxatus Bugeo HEVC. He
cMoTps Ha To, 4YTto cpopmaT HEVC 6bin paspabotaH B nepByl oyepedb Anst CKaTus BUOEO, MEXAHWU3MbI
NpUMEHSIEMblIe NS CXKaTusA OTAENbHbBIX KAaAPOB BrOJHE MPUMEHWUMbI At CKaTuUs OTAENbHbIX N300paXeHWN.
Bonblwasa yacTe HOBbIX pa3paboTok B obnactn cxaTusi u3oOpakeHun SABMSATCS NOOOYHBIM MPOAYKTOM
pa3paboTku KogekoB And cxatus Bugeo. B uyactHoctu chopmatr HEVC chnogBurHyn Kk obbeguHeHuto
KpYMHEenwnx KoMnaHun B 3agade paspaboTkm HoBoro dopmata cxatusa Buaeo. ObbeanHeHne HasblBaeTCs
Aliance for Open Media(AOMedia) n cosgaHo B nepByto odepenb U3-3a BbICOKMX OTYMCIIEHWI MO NaTeHTam
ansa ncnone3osaHus popmata HEVC un kak cnegctene HEIF.

®opmat AV1 paspabotaHHbin opraHunsauven AOMedia, x0Tb U HaxoguTcs B paspaboTke, HO yxe
nokasblBaeT O4YeHb xopolune nokasarenu (cm. puc. 1). Popmat AVIF ocHoBaHHbIM Ha AV1 Bbin co3gaH and
coXKaTtnst M3obpaKeHUn M Ha AaHHbI MOMEHT MPUBMNEKAET BHMMaHWe, B NepByl0 ovepenb 3a cdeT Oonee
cB06OAHON NULLEH3UN.

MopBoas ntorm MOXHO caenaTb BbIBOA, YTO pa3paboTkv B obnactu cxaTtns nsobpaxeHun n Bugeo
aKkTyanbHbl Kak Hukorga. Yctapeswun JPEG cTtaHOapT BepoATHO noTepsieT GonbLuylo 4O pbiHKa 1 byaeT
BCe Oonblle 3aMeHATbCA HOBLIMU CTaHAApTamu, B CBSA3M C YEM KpalHe BaXHO paspabaTbiBaTb HOBblE
dopmaTbl ¢ OKYCOM Ha LLUMPOKYID COBMECTUMOCTb, TMOKOCTb U OTKpbITOCTb. Ha gaHHOM aTane pa3suTtue
dopmaToB CxaTusi N3006paKeHUN TECHO CBS3aHO C pas3BUTMEM (OpMaToB cxaTus Buaeo. B yacTHocTu
cTpemneHve K pa3paboTke OTKpbITOro U 6ecnnaTtHoro goopmara cxaTusi BUAeO U U3obpakeHuii NpuBeno K
nosieneHnio dopmata AV1, KOTOpbIN SBRSAETCS OCHOBHbIM KOHKypeHTom kogeka HEVC. Tawke Joint
Photographic Experts Group Beget paspaboTtky JPEG XL, ¢ uenbko 3aHsATb CBOK HULLY Ha MEHSIOLEMCS
pbIHKe )OopMaToB CxXaTus.
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