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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

BnarogapHocTu

Mbl Bbipaxaem OnarogapHOCTb 3a MNpeaocTaBrieHHble AOns
CpaBHEHUS KOAEKU U UX HAaCTPOMKU CrneayroLwmM KOMMNaHUaM:

¢ Intel, Corp.

e MainConcept, Inc

¢ Vanguard Software Solutions, Inc.
¢ KonnektnBy paspabotumkoB x264
e Sorenson Media Corp.

Tak xe xoTenocb Obl no6naronapv|Tb Bblllenepe4vyucrieHHble
KOMMNaHuUu 3a TexHUn4eCkKyro noanepxKy m nomMmollb npun nposeaeHnun
TeCTUupoBaHuA.

OTtpenbHaa OnarogapHoctb Charles Wiltgen 3a HeoueHumyto
nomowb B MNPOBEAEHMU CpaBHEHUA Kogdeka OoT KomnaHuu Apple.
Tonbko 6Gnaropapsi emy yaanocb NOGOPOTb MHOrOYMCIIEHHbIE
TEXHUYECKNe TPYAHOCTU U XOTA Obl YaCTUYHO BKIHOYUTL ITOT KoAekK
B Halle cpaBHeHue.




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB

VIDEO GROUP MOSCOW, NOV 2006
MocnepoBaTenbHOCTHU
Tabnuua 1. CBopgHas Tabnuua nocrnegoBaTeNbHOCTEN
MocnepoBatenbHOCTb Yucno YactoTta PaspelwieHune n
KagposB KagpoB uBeTOBOE

NPOCTPAHCTBO

1. foreman 300 30 352x288(YV12)

2. akiyo 300 25 352x288(YV12)

3. carphone 382 25 176x144(YV12)

4. battle 1599 24 704x288(YV12)

5. rancho 1237 24 704x288(YV12)

6. matrix 239 25 720x416(YV12)

7. futurama 292 25 720x576(YV12)

8. concert 390 25 1664x1088(YV12)

KpaTkoe ornncaHmne Mcnornb3yemblX ans TECTUPOBaHUSA

nocrnegoBartenbHOCTEN NpmBeaeHo B Tabnuua 1.

bonee getanbHoe onncaHMe Bcex NocneaoBaTeflbHOCTEN MOXHO HaNTK B
pasnene «I'IpmnomeHme 2. TecToBble BUAEO NOCen0BaTENbHOCTMY.

Kopekun
Tabnuua 2. CBoagHas Tabnuua Kogekos
Koaek MpousBoagnTensb Bepcus
1. DivX DivXNetworks, Inc 6.2.5
2. VSS H.264

Codec Pro 3.0 Vanguard Software Solutions, Inc 3.0.7.5

3. MainConcept
H.264/AVC MainConcept AG 2.1.5217
encoder

4. Intel H.264 Intel. Cor Bepcus ot
Encoder » ©OIP. 10.08.2006

5. x264 Fpynna pa3spaboTtuynkoB x264 version 544

QuickTime 7.1.3
6. Apple Apple Computers Inc. for Windows
7. Sorenson Sorenson Media, Inc Build 2.00.106.00

KpaTKOG onncaHmne KoaekoB, NpUHABLLKUX y4HacTue npueeaeHo B Tabnuua
2.

bornee petanbHOe onucaHMe BCEX KOAEKOB MOXHO HaWTu B pasgene
«[punoxeHune 3. MNpoTecTUpoBaHHbLIE KOAEKNY.

Kpome Toro, B 3TOT OTYET BKMOYEHbI AaHHbIE KOAEKOB OT KoMnaHun Apple
n Sorenson, 3aMepeHHble Wb 4YacTM4YHO. B cpaBHEHMM KOOEKOB
NPOLUSIbIX JIET NPUHANO y4acTue 8 KOLEKOB.




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB

VIDEO GROUP MOSCOW, NOV 2006
Tabnuua 3. Kon-Bo KogekoB B TeCTUPOBaHMU 3TOrO roga
Kon-Bo
Pasgen TectupoBaHusa

KOO eKoB

CpasHeHune 2006 roga 5

HononHutensHoe cpaBHeHne 2006 roga 2

CpaBHeHMEe KOAEKOB MPOLLSIbIX NeT 8

Bcero 15

http://www.compression.ru/video/ 6




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

3apauv v npaBuna TeCTUpPoOBaHUA

3apaum TecTupoBaHusa KogekoB cemenctea H.264

OcHoBHOW 3aa4er cTaBunacb CpaBHUTENbHAsA OLEHKa Ka4yecTBa KOLEKOB
HOBOro cTaHgapTta H.264 ¢ ncnonb3oBaHMEM OOBLEKTUBHBLIX METPUK.
CpaBHeHne NpoBOAMNIOCL C MWCMOSMb30BaHMEM HACTPOEK, MPUCAAHHbIX
paspaboTynkamm KOOEKOB.

lNMpaBuna TrectupoBaHus

e Becb TecTtoBbii Habop Obin pasgeneH Ha Tpu  obnacTtu
npuMmeHeHuss. O6nacTn NPMMEHEHUS OTNMYAOTCA pas3peLLeHneM,
GuTtpenitamm 1 TpeboBaHMAMMN NO CKOPOCTM KOAUPOBAHWS:

0 BupgeokoHdepeHuun (butpentol 30-300 Kbps)
0 Kunodunbmbl (6utpentol 500-2000 Kbps)
o0 Bwugeo Bbicokon yetkoctn (HDTV; Gutpentsl 1-10 Mbps)

e [Ins kaxgon obrnactv npuMeHeHust ObinM CBOW npeceTbl U
OrpaHMYeHUsi MO CKOPOCTMK:

0 BwupeokoHdepeHuun (TpebosaHus no ckopoctn ana 200
kbut/cek gna CIF nocnegoBatenbHOCTH):

sMuHumym 70 fps ons npeceta "High Speed"”
sMuHumym 30 fps gns npeceta "High Quality"

0 KuHodunbmbl (TpeboBaHusa no ckopoctn gnga 750 kbut/cek
ansa 4CIF nocnepoBaTenibHOCTH):

sMuHumym 10 fps gns npeceta "High Speed"”
sMuHumym 4 fps ansa npeceta "High Quality"
eMuHumym 1 fps ans npeceta "2-pass High Quality"

o0 HDTV (tpeboBaHunss no ckopoctu ansa 3 mbouT/cek ans
1920x1080 nocrnegoBaTenbHOCTH):

eMuHumym 0.4 fps

o [lponssoauntenn kaxpgoro kogeka (kpome DivX) npegocTtasunu
HaM MO HEeCKONbKO HabopoB onuunh — Ana Kaxgon obnactu
NPUMEHEHUS.

o Kaxoblh Kogek 3anyckanca no 3 pasa C  OTAeNbHbIMU
n3mepeHuamMmn ckopocTtu. [locrne aToro B KayecTBe WTOroBOro
BPEMEHN U3MepeHn Bbibpanacb MegmaHa nosyvYeHHbIX BPEMEH
(ans obecneyeHns yCTONYMBOCTM M3MEPEHUI CKOPOCTH).

e B npouecce TecTupoBaHusi  UCMofb3oBanNuUCb 2  BUAa
nocnegoBaTenbHOCTEN:

0 WcxogHble nocnegosatensHOCTU *.yuv B popmaTte YV12.

o [locnepmoBaTtenbHocTM *.avi B copmate YV12. OTu
rnocriegoBaTeNlbHOCTU Ucnonb3oBanucb Aans kogeka DivX

http://www.compression.ru/video/ 7




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB

VIDEO GROUP

MOSCoWw, NOV 2006

*

6.2.5 ”n oTnuyanucb OT MOCegoBaTENbHOCTEN
TONbKO 3arosioBkaMu damna.

yuv

[na namepeHuns Bcex meTpuk ncnonb3osancsa PRO BapuaHT
nporpammbl MSU Video Quality Measure
(http://www.compression.ru/video/quality measure/video _measure
ment_tool.html).

[ns TecTMpoBaHMs MCMNONb30OBanNUCb [Ba KOMMNblTEpa CO
cnegytoLlen KoHgurypaumen:

OS Name Microsoft Windows XP Professional

Version 5.1.2600 Service Pack 2 Build 2600

Processor x86 Family 15 Model 4 Stepping 10 AuthenticAMD ~2009 Mhz
BIOS Version/Date Phoenix Technologies, LTD 6.00 PG, 01.07.2005

Total Physical Memory 1 024.00 MB
Total Virtual Memory 2.00 GB
Video Adapter Type NVidia GeForce 6600

NMonHas Bepcua oT4y€ETa

[aHHbIN OOKYMEHT SIBMSIETCS CWIIbHO COKPaLLEHHOW Bepcuen MOSTHOro
oTyéTa. TyT cogepxaTcs NULb NpUMepbl rpadmkoB 1 Nuwb HebonbLuas
YyacTb NPOBEAEHHOrO aHanmaa.

B nonHom oTuéTe cogepxutcs cnegyrowast nHgpopmauus:

SSIM RD KpuBble OTAENBbHO A5 KAXAOW U3 MPOTECTUPBOAHHbIX
nocrnenoBaTenbHOCTEN

HacTpoikn Bcex kogekoB
Pasnuuunsa mexay pesynbtatamm PSNR n SSIM

MNpacdmkn CkopocTb/KayecTBO [Onsi  Kakgow M3 TeCTOBbIX
nocrnenoBaTenbHOCTEN

MokagpoBble rpauky NoBeaeHUs KOOEKOB

Bonee geTanbHbIN aHaNU3 ycpeaHEHHbIX AaHHbIX KOOEKOB
AHanua yaepxaHunsa kogekamm butpenTtos

lMokagpoBsble rpacurka kayecTBa U QUCNepcun Kadectasa

Bonee getanbHble gaHHble no kogeky DivX 6.2.5 (gaHHble noyTu
no BCeM npeceTam Kogeka)

3akaszaTtb MOMHYH BEPCUMI0 CpPaBHEHMSI MOXHO Ha  CTpaHuue
http://compression.graphicon.ru/video/codec comparison/mpeg-

4 _avc_h264_2006.html.

Ucnonb3yemble METPUKHN

I'IpM npoeeneHnn TeCtupoBaHnAa N3MepAnmncb criegyrowme MeTpukn:

PSNR (Y, U, V KOMMNOHEeHTHI)

SSIM (Y koMnoHeHTa)

VQM (Y KomnoHeHTa)

MSU Brightness Independent PSNR" (Y komnoHeHTa)

OpgHako B OTYET BOWSIM [AaHHble TOMbKO C MCMOMb30BaHUEM METPUKK
SSIM kak ogHOM M3 camblX afeKBaTHbIX YE€rIOBEYECKOMY BOCMPUSATUIO.

! Tonbko ans nccnenosaHusa koaeka ot Apple

http://www.compression.ru/video/ 8
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

NHTepecHO 3amMeTuTb, YTO HEKOTOpble pe3ynbTaTtbl ANs APYrMX MeTpUK
OTNNYaloTCA OT Pe3ynbTaToB C NCNoSb3oBaHMeM SSIM.
MoapobHee 06 3TUX METPUKAX MOXHO NpoynTaTh 34€ecCh:

http://www.compression.ru/video/quality measure/info.html

UHTepnpeTtaumnsa rpacukos

B kopoTkon Bepcum OTYETA NPUCYTCTBYIOT BCero 2 Tuna rpadoukos:
rpacdomkn Butpent/KadectBo (Tak HasbiBaemble Rate-Distortion Curves,
RD «kpuBble) u rpadukn OTHOCUTENbHBIN OUTpenT/OTHOCUTENBHOE
BpeMS.

RD kpuBble. 3Tu rpadukM nokasbiBalOT, Kak M3MEHSIETCA KadeCTBO
KOOEKOB B 3aBMCUMOCTW OT pasmepa darnna (Mnm, 4To To Xe camoe, OT
OuTpenTa). Yem Bbile NPOXOAUT KpMBasi Kogeka Ha Takux rpadmkax, Tem
nydyulee KayecTBO OH rMoKasblBaeT C TOYKM 3PEHUS MCMOMNb3yeMon
METPUKMN.

OTHOCUTENbHbIN OUTPenT/OTHOCUTENLHOE Bpems. 3TN  rpadukn
NnokasbIBalOT, Kak 3aBUCUT cpeaHuh GUTPEenT npu OAMHAKOBOM KadecTBe
OT OTHOCUTESNbHOIO BpPEMEHU koaupoBaHus. [lo ocnm Y OTNOXEHO
OTHOLUEHNE BUTPENTOB AAHHOIO M 3TANOHHOIO KOAEKOB NPU OOUHAKOBOM
KayectBe. Yem MeHble (4eM Bblle NeXUT Ha rpaduke) AaHHoe
3HayeHWe [Ana OoTAeNbHO B3ATOr0 Kodeka, TeM nydwe. Hanpumep,
3HayeHne 0.7 o3Ha4vaeT, YTO AaHHbIN KOAEK MOXET 3aKoampoBaTb AaHHYHO
nocnegosartesnibHOCTb B dhann Ha 30% MeHbLue, YeM 3TaSNOHHbIN KOAEK.

Mo ocn X OTNOXEHO OTHOCUTENbHOE BPEMS KOAMPOBaHMS Ans AaHHOro
kogeka. Yem oHo Gonblue, Tem gonblie paboTaeT kogek. Hanpumep,
3HayeHune 2.5 o3HavaeT, YTO AaHHbIN kogek paboTaeT B cpegHeM B ABa C
NONTIOBMHOW pas3a AonbLie, YeM 3TaNOHHbIN.

Mpumep ucnonb3oBaHue rpacdumkoB. PucyHOK 1 nokasbiBaeT npumep,
Korga ncnonb3oBaHue Takmx rpadpmkoB MoXeT OblTb nonesHo. Kak BugHo,
Ha BepxHeM neBoM rpadumke, «3enéHbl» KOOEK KoaupyeT Co
3HAYMTENBHO JYYLMM Ka4yeCTBOM MO CPABHEHUIO C «YEPHBIM» KOAEKOM.
OpgHako ecnn  nocMoTpeTb Ha rpadmk  abcomnoTHOrO  BpPEMEHMU
KoaupoBaHusi (BEPXHUA NpaBblii), CTAHOBUTCS MOHATHBIM, YTO «3E€MNEHbIN»
KOAEK HeCcKonbKo MeaneHHen. Kak pas gns aHanusa Takumx cuTyauun u
HY>XHO ucrnonb3oBaTtb rpadukn OTHoCUTENbHBIA BUTPenT/OTHOCUTENBHOE
BPEMS: Ha HWXHEM rpaduke XOpowo BWAHO, YTO OAWH W3 KOAEKOB
MeOIeHHEN U nyylle No BM3yanbHOMY KayecTBY, a BTOpPOMW ObicTpee, HO
yCTynaeT no KayecTBY KOAMPOBAHMS.

Bonee nogpo6Ho o0 nocTpoeHun  rpacdmkoB  OTHOCUTENBHLIN
onTpenTt/OTHOCUTENBHOE  BpPEMsi MOXHO MpouynMTaTb B pasgene
«lMpunoxeHune 4. OnucaHve MeTOL0B yCPEeOHEHUSI».

3ameTum, 4TOo Ana 6onblMHCTBA rpaduKOB MCMoNb3oBanacb MeTpuka
SSIM. Ocb Y oTtmeveHa “SSIM_YYUV” — 370 03Ha4vaeT, 4YTO MeTpuKa
SSIM wusmepsanace B uBetoBoM npocTtpaHcTtBe YUV, HO gns rpaduka
ncnonb3oBanacbh TONMbKO KOMMOHEHTa Y.

http://www.compression.ru/video/ 9
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Bpems koaupoBaHuA (B ceKyHAax).

RD kpuBasi. «3enéHbin» kogek ny4yuwe! e < -
«3enéHbIny» Koaek meaneHHem!

Average relative bitrate, PSNR_YYUV, Battle
|
|
|
|
|

0.4
0.5

0.6

Average
relative

bitrate 0.7

0.8

0.9

Relative Encoding Time

PucyHok 1. Fpaduk nokasbiBaeT NOHYIO CUTyauuto ¢ kogekamu. Mo aaHHoMy rpaduky
ny4we BMAHa 06 bEKTUBHAA cUTyauus

Taknm obpasom, B 3TOM [OKYMEHTe [OBOSMIbHO 4acTO MCMONb3YyHTCS
aHanorunyHbole rpadukn OTHOCUTENBHLIN BUTPEeNT/OTHOCUTENBHOE BPEMS,
Tak Kak OHM NMoMoratT fy4lle MOHATb CUTyauuo Ha TecToBOM Habope,
0COBEHHO NpY HaNU4YMM 6ONBLLLIOTO YMCa KOAEKOB.

http://www.compression.ru/video/ 10




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON
VIDEO GROUP

CS MSU GRAPHICS&EMEDIA LAB
MOSCoWw, NOV 2006

Pe3ynbTatbl TectupoBaHua 2006 ropga

BuaeokoHdepeHLUn

B atom pasgene paccMOTpeHO MoBedeHUEe KOAEKOB AN KOOAMPOBaHWSA

BUOEOKOHbepeHLMI. VMcnonb3oBanuch

nocnenoBaTesibHOCTU C

OTHOCUTENbHO MNpPOCTbIM ABWXEHNEM WU MalieHbKMM pas3pelleHneMm.

BbibpaHHble BuTtpenTsl (30, 50, 100, 200,

300 Kéut/cek) paccuntaHbl Ha

nepegady BugeocurHana B Y3KMX KaHanax (HuskockopocTHble ISDN wn

xDSL kaHanbl, MOGUIbHbIE CETU, U T.4.).

B aTom pa3sgene paccmatpuBatoTcs crnepy
DivX 6.2.1 (2 npeceTa)

Intel H.264 (1 npeceT)

VSS (2 npecerTa)

MainConcept (2 npeceTa)

X264 (2 npeceTa)

PesynbTaThl

Average RD, Foreman
I

Metric value, Y-SSIM

oLne Koaeku:

0g129he)d amhA|Lf

- Vss, Videconference High Quality
- MainConcept, Videconference High
x264, Videconference High Quality

—E1- DivX 6.2.5, Videconference High Quality

Quality

150 200

Bitrate, kbps

PucyHok 2. Mpadcdmk Butpent/KauectBo. O6nacTb npum

nocnepoBartenbHOCTb Foreman, n pec

http://www.compression.ru/video/
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006
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Mpadcdmk Butpent/KayectBo. O6nactb npumeHeHus «BnaeokoHcpepeHUnny»,
nocnepoBartenbHOCTbL Foreman, npecet «High Speed»

Mo aaHHbIM rpadmkam BUAHO, 4To Ansa npeceta «High Quality» kogeku ot
MainConcept n kogek x264 obecneymBalOT CXOOHOE KayecTBO 3a
HeboMNMbWMM NpPeMMyLlecTBOM X264 M nokasbiBatoT My4yllnni pesynbraTt
cpeaon ocTanbHbIX kogekoB. [Ons npeceta «High Speed» atu kogeku
TakkKe MNOKa3bIBalOT CXOQHOE KayeCcTBO M ABnsoTcA nuaepamu. Kogekn ot
komnaHum VSS u Intel, obecneunBas Takxe cxoxee KadecTBO, ABMNAIOTCH
OTCTaWMMN NO KayecTBy, 4YTO obbAcHAeTcA OGonbwum 3anacoMm Mo
ckopoctn. Takke BWOHO, 4TO kKodek DivX He MOXeT CXumaTb
BNOEONOCNeNoBaTENbHOCTM C O4YEeHb HU3KMMKM OUTpenTamMu, YTO 4acTto
SIBMSAETCS BaXXHOW 3agavyen ans BuaeokoHEepEeHLNNA.

http://www.compression.ru/video/ 12




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP MOSCcow, NOV 2006

Perframe 3D, Intel IPP H.264, Videconference High Speed, PSNR_YYUV, Akiyo

Bitrate, khps

|
50 100 150 200 250 300
Frame number

PucyHok 4. MokapgpoBbie 3Ha4YeHuss meTpukn Y-PSNR. O6nactb npumeHeHus
“BupeokoHdepeHuun”, nocnegosartenbHoctb “Akiyo”, Intel IPP H.264, npeceT “High
Speed”

Perframe 3D, x264, Videconference High Speed, PSNR_YYUV, Akiyo

w
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£

[

E

E

|
50 100 150 200 250 300
Frame number
PucyHok 5. MokappoBble 3Ha4yeHus meTpuku Y-PSNR. O6bnactb npumeHeHus

“BupeokoHdepeHuMn”, nocrnenoBaTenbHocTb “Akiyo”, x264, npecet “High Speed”
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

PucyHok 4 n PucyHoK 5 nokasbiBalOT MOKaapoBble 3HaYeHUst METPUKM Y-

PSNR gns kogekoB Intel n x264. fAcHo BMOHO pasnnyHble cTpaTerum
ynpaBneHns BUTpenTom nst 3TUX KOOEKOB.

Average relative bitrate, Y-SSIM, 1 sequence
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PucyHok 6. Mpadmk OTHOCUTENBbHBLIN GUTPenT/OTHOCUTENBLHOE Bpems. ObnacTb
npumeHeHnsa «BunaeokoHdepeHunn», nocneaoBartenbHocTb Foreman, npecet «High
Quality».

Ha paHHOM rpaduke BuaHoO, 4To kogek oT MainConcept, nokasbiBas
OYeHb GOnblUYH CKOPOCTb CXaTusi, obecrneynmBaeT U O4YEHb BbICOKOE
Ka4yecTBO, B TO BpeMs Kak kogek x264 nokasbiBaeT 4yTb Oonee BbICOKOE
Ka4yeCTBO 3a cYeT 3ameTHoro nageHunsa ckopoctu. Kogek ot MainConcept
obecneumBaeT nydlle Ka4yecTtBo, Yem kogek oT VSS mn DivX, npn 6onee
BbICOKOM CKOPOCTU CXXaTusl.
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

Average relative bitrate, Y-SSIM, 1 sequence
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PucyHok 7. Mpadmk OTHOCUTENBbHBLIN GUTPenT/OTHOCUTENBLHOE Bpems. ObnacTtb
npumeHeHus «BuaeokoHdbepeHun», nocnegoBatenbHocTb Foreman, npecet «High
Speed»

Mo paHHOMY rpaduKy BaXXHO OTMETUTb BbICOKYID CKOpPOCTb paboThbl
kogeka oT Intel. Takke no atomy rpacduky BWOHO, 4YTO KoOeK X264
obecneumBaeT 6onee BbICOKOE KayecTBO, Yem kogek ot MainConcept npu
OonbLUen CKOPOCTU KOANPOBAHMS.

BbiBoabl K PucyHok 2, PucyHok 3, PucyHok 6, PUCYHOK 7 BepHbl TOSbKO
ANnsa nocnegoBaTtenbHOCTU «Foremany, Ha Apyrnx NocneaoBaTenbHOCTSX
pe3ynbTaTbl HECKOSbKO OTNIMYAIOTCS.

Bce pesynbTaThl MOXHO YBUAETb B MOMHOM BEpCUM OTYETA.

Tabnuua 4 n Tabnuua 5 cogepxaT yCpeOHEHHble 3HayYeHus OUTpenToB
npu OOWMHAKOBOM  KayecTBe ANl BCeX KOOEKOB. YcpeaHeHue
npov3BOAMNOCL MO BCEeM MocreaoBaTeNnbHOCTAM OaHHOM obnacTu
npumeHeHus (Foreman, Akiyo n Carphone).
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

Ta6nuua 4. CpeaHun pasmep BMaeo Npu TOM e KayecTBe.
O6nacTtb npumeHeHus «BuaeokoHdepeHuun». Mpecet «High Quality».
BuTtpentbl 100-300 Kbut/cex.

DivX VSS MainConcept Intel X264
H.264
CpegHee oTHoLUEHNE
pasmMepa BMaeo Ans
Ka)kgoro Kkoaeka 100% 78.67% 52.7% n/a 62.58%
OTHOCUTENBHO KodekKa
DivX
Tabnuua 5. CpeaoHuin pasmep Buageo npy ToMm e KayecTtse.

O6nacTb npumeHeHus «BnaeokoHdepeHuun». NMpecet «High Speed».
ButpenTtbl 100-300 Kbut/cex.

DivX VSS MainConcept Intel x264
H.264
CpenHee oTHoLWEHWE
pa3mepa BMaeo ans
Kaxkgoro Kogeka 100% 75.59% 58.4% 90.86% 62.37%
OTHOCUTENBHO Koaeka
DivX

anIMe‘-IaHVIeZ Tabnuubl CBepxy nocHuTaHbl C MCnorib3oBaHMEM BCeEro
TECTOBOIO Ha60pa. I'IoaTomy BO3MOXHbl HEKOTOpPblEe OTInU4nA Mexay
cpeAHNMU 3HAYEHNUAMU U Fpa(bVIKaMVI, npmnBegeHHbIMUM BbILLE.

BbiBoabl

Ha ocHoBe npoBegeHHoOro unccrieaoBaHnA MOXHO caefiaTb pacCTaBUTb
NnpoTeCTUpoBaHHbIE KOOEKM NO MeCTaM creayrLimm o6pa30M:

1. MainConcept

2. X264 (c HeGonbLMM OTPbLIBOM)
3. VSS

4. Intel H.264

5. DivX (MPEG-4 ASP)

BaxHo oTMeTuTb, 4YTO B obrnactm npumeHeHus «BuaeokoHdbepeHunmn»
koaek ctaHgapta MPEG-4 ASP okasarnca xyxe Bcex NpoTeCTUpOBaHHbIX
peanusauui HoBoro ctaHgapta MPEG-4 AVC.

http://www.compression.ru/video/ 16




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP MOSCOW, NOV 2006
KuHocpunbmbl

B aTom pasgene paccmMOTpeHO NoBedeHWe KOOEKOB AN KOAMPOBaHMSA
KMHOMNBbMOB CcTaHgapTHoro paspelwweHus (SDTV). Wcnonb3oBanuch
pasHble MO CMOXHOCTM KOAMPOBaHWUS NoCrefoBaTenbHOCTU, B TOM Yucne
N npumMep MynbTUNANKaUMOHHOrO dunbma. BeibpaHHbie 6utpentol (500,
700, 900, 1100, 1400, 1600, 2000 KéuTt/cek) sBRAOTCSA XapakTepHbIMK
ana kogupoBaHusi Bugeo Ha CD-ROM, kabenbHoro TteneBuaeHusa u
LUMPOBOro CNyTHUKOBOIO BELLAHUS.

B aTom pasgene paccmaTpuBaloTCsi crneayroLme Koaeku:
e DivX 6.2.1 (2 npeceTta)
o Intel H.264 (1 npeceT)
e VSS (2 npeceta)
¢ MainConcept (3 npeceta)
o X264 (3 npeceTa)

Hwxe npuBegeHbl rpadukM 3aBMCMMOCTU KayecTBa OT OuTpenTta M
rpacpmkm COOTHOLLEHMS KavecTBa/CKOPOCTU ANs MocreaoBaTenlbHOCTU
«rancho» gnsa asyx npecetoB: «High Speed» n «High Quality».

PesynbTaTbl
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Bitrate, kbps
PucyHok 8. Mpaduk Butpent/KayectBo. O6nactb npumMeHeHns «KuHocpnnbmbI».

MNocnepoBatenbHocTb «ranchoy. MNMpecet «High Quality»

Mo gaHHOMY rpaduKy XOpoLlo BUAHO, YTO BCe KoAeku cTaHgapTta H.264
nokasanun 6onee BbICOKOE Ka4eCTBO MO CPaBHEHMIO C KOOEKOM CTaHgapTa
MPEG-4 ASP (DivX) gnsa nocrnegoBaTenbHOCTM «rancho», HO AaHHas
cuUTyauusi He 4BRASIETCA TUMMYHOW AONs 8cex nocrnefoBaTenbHOCTEN
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

TecToBoro Habopa paHHOM obnactu npumeHeHusi. bonee nonHywo
NH(OPMALMIO MOXXHO HaWTU B NMOMTHOM OTYETE NO TECTUPOBAHUIO.

Average RD, Rancho
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PucyHok 9. Mpadumk Butpent/KayectBo. O6nactb npumMeHeHns «KuHonnbMbI».
MocnepoBaTensHocTb «ranchox. MpeceT «High Speed»

[na npeceta «High Speed» cutyauuns Ha nocnegosaTensHOCTM «racnho»
crnerka oTnuyaeTcsl — caMoe HU3Koe KayecTBO MOoKasblBaeT He Koaek
npegbigywero craHgapta MPEG-4 ASP, a npegcraButenb HOBOTO
cTaHgapTa KoaupoBaHMA BMAEO OT KoMnaHuum Intel. DToT dhakT mMoxeT
ObITb OOBSICHEH pas3nuuMeM B CKOPOCTWU kogupoBaHusa (kogek Intel H.264
3akoaupoBan [faHHyl nocrnefoBaTenbHOCTL B cpegHem B 1.4 pasa
BbicTpee, Yem kogek DivX).
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

Bitrate handling, Matrix

Real bitrate/target bitrate, times
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PucyHok 10. YpepkaHue 6utpenTta. O6nactb ncnonb3oBaHusa «KuHodpunbma»
MocnepoBatenbHocTb «MaTpuua». DivX n x264.

PucyHok 10 — npumep rpaduka yaepxxaHua utpenta. OH nokasbiBaerT,
4YTO ABYXMNPOXOAHbIA X264 [0OCTAaTOYHO XOPOLUO BblOEPXKMBAET GUTpent
ans nocneposatenbHocTy “Matrix”. [ns gpyrmx npeceTtoB MakcumarsnbHoe
OTKINOHeHue butpenta 20%.
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

Bitrate handling, Futurama

X e —-—————————..
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PucyHok 11.  Bitrate Handling. Usage area “Movies”. “Futurame” sequence. DivX and x264.

PucyHok 11 — aTo ewle oauH npumep rpaduka yaepxaHuna utpenTta. OH
nokasbiBaeT npobnembl no yaepxaHuo Ans kogeka DivX ans
nocnegoBartenibHocTn  “Futurama” (MakcumanbHasa pasHuMua Mexay
pearnbHbIM U 3a8BNEeHHbIM BUTpenToM gocturaeT 3 pas).
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

Average relative bitrate, Y-SSIM, 1 sequence
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PucyHok 12. Tpacumk OTHOCUTENnbHbIN 6uTPenT/OTHOCUTENBHOE Bpems. Ob6nacTb
npumeHeHus «KuHodmnbmbi». MocnegosatensHocTb «ranchox. NMpeceT «High Quality»

OCHOBHbIM BbIBOAOM M3 AaHHOro rpaduka siBnsietcs LOMUMHMPOBaHWe
kogeka ot VSS Hapo kogekom DivX, Tak kak VSS nokasbiBaeT nydwlee
Ka4yecTBO (CoxpaHeHne butpenTta) npu 6onbLIEN CKOPOCTU KOANPOBAHMS.
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

Average relative bitrate, Y-SSIM, 1 sequence
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PucyHok 13. Tpacumk OTHOCUTEnbHbIN 6uTPenT/OTHOCUTENBHOE Bpems. Ob6nacTb
npumeHeHusi «kKnHocdbunbmei». NMocnegoBartenbHocTb «ranchoy. NMpeceTt «High Speed»

Ha paHHOM rpadumke BuaHO, 4TO kKogeku oT DivX u Intel nokasbiBatoT
XyQllee KayecTBO MpUM MeEHbLUEN CKOPOCTU KOOUPOBAHWUA, 4YemM UX
KOHKYPEHTHbI.

Tabnuua 6, Tabnuua 7 n Tabnmua 8 cogepxaT yCpeoHEHHbIE 3HAYEHMUS
OVUTPENTOB NpPU OAMHAKOBOM KayecTBe AN BCeX KOAEKOB. YcpedHeHue
NPoOM3BOAMNOCL MO BCEM MOCNeaoBaTeENbHOCTAM [OaHHoM obnactu
npumeHeHnus (Battle, Rancho, Matrix n Futurama).

Tabnuua 6. CpeaoHuin pasmep Buaeo npy ToMm Xe KayecTtBe.
O6nactb npumeHeHus «KuHodpunbmsbi». MpeceTt «High Speed».
BuTtpenTtbl 600-1800 Kbunt/cek

DivX VSS MainConcept Intel X264
H.264
CpeaHee oTHOLWEHME
pa3mepa Buaeo ans
Kakaoro kogeka 100% 105% 78% 107% 76%
OTHOCUTENBLHO KoJeka
DivX
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

Tabnuua 7. CpeaHun pasmep BUAEO NpU TOM Xe KayecTBe.
O6nacTtb npumeHeHusi «kKnHodpunomei». MNMpecet «High Quality — 1 pass».
BuTtpenTtbl 600-1800 Kbut/cek

DivX VSS MainConcept Intel X264
H.264
CpenHee oTHOLLEHNE
pasmMepa BUAeO Ans
KaXkgoro Koaeka 100% 96% 7% n/a 72%
OTHOCUTENBHO KoAeka
DivX
Ta6bnuua 8. CpeaHun pasmep BMAEO NpU TOM e KayecTBe.

O6nacTtb npumeHeHuns «KuHodpunbmbi». MpeceTt «High Quality — 2 passes».
BuTtpenTtbl 600-1800 Kbunt/cek

DivX VSS MainConcept Intel X264
H.264

CpenHee oTHoLWEHKEe

pasmMepa BMAeO Ans

Kaxkgoro Kogeka n/a n/a 100% n/a 90%
OTHOCUTENBLHO KoJeka

MainConcept

MNMpuMeyaHre: Tabnuubl CBepXy MOCYMTaHbl C UCMOMNb30BaAHWEM BCErO
TectoBoro HabGopa. [M03TOMy BO3MOXHbl HEKOTOPblE OTMMYUS MeXay
CPEAHUMW 3HAYEHUSAMU U rpadmkaMu, NPUBEAEHHBIMA BbilLe.

BbiBoabl

Ha ocHoBe npoBegeHHOro uccrieqoBaHUsi MOXHO caenaTb paccTaBUTb
NPOTECTUPOBAHHbIE KOAEKN MO MeCTaM criefytoLmm obpasom.

1. x264

2. MainConcept

3. DivX (MPEG-4 ASP)
4. Intel H.264

5. VSS

BaxHo oTmeTuTb, YTO B obnactn npumeHeHuss «KnHodunbmbl» Kogek
ctaHgapta MPEG-4 ASP okasancs nyJwe HeKOTOpbIX KOLEKOB HOBOTO
CTaHgapTa, a Haunydllee KayecTBO Mokas3an HEKOMMEPYECKUA Kopek
x264.
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

TeneBugeHue Bbicokon TouHocTn (HDTV)

B atom pasgene paccMOTpeHO MnoBedeHWe KOAEKOB AN KOOUpOBaHWUSA
KMHO(bMNBbMOB  BbICOKOro  paspeweHus (HDTV). Wcnonb3oBanach
XapakTepHasa Ons gaHHou obnactyv nocneaoBaTenbHOCTb C HECUSbHbLIM
paspelwieHnem. Mcnonbdyemble 6utpentol (1, 2, 3, 4, 6, 8, 10 M6uTt/cek)
No3BOMSAT KOAMPOBaTb MNOCNEAOBaATENbHOCTU TaKOro paspelleHus ¢
Ka4yecTBOM, npuemnembiM ansg npocmotpa Ha HDTV obopygoBanum c
OonbLUON AnaroHarnblo.

B aTom pasgene paccmartpuBatoTcd cnepywume Kogeku:

e Intel H.264

e VSS

¢ MainConcept
o X264

Pe3ynbTaThbl

Average RD, Concert
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PucyHok 14. pacuk Butpent/KayecTtBo. Obnactb npumeHeHnsa «kHDTVy,
nocneposBaTenbHocTb Concert, npeceT «High Quality»

Mo gaHHOMY rpaduky BUMOHO 3HAUMTENbHOE NPEeuMyLLeCTBO B KayecTBe
KogekoB x264 n kogeka oT komnaHum MainConcept. Takoe nonoxeHue
nen obbsicHAeTCa TeM, YTO CKOpPOCTb paboThl kogekos oT Intel n VSS ¢
AaHHbIM NPEeCeToOM B HECKONbKO pa3 NpeBbillaeT CKOPOCTb paboTbl x264.
Ho HabniogaeTca MHTEpecHbIn akT — Npu 3HAYMTENbHOW Pas3HOCTU B
CKOpOCTU Mexady kopgekamm x264 un kogekom oT MainConcept He
HabnogaeTcss 3HA4YMTENbHOM pasHWUbl B Ka4vecTBe, npu 4em bGonee
ObICTPbIV KOOEK NOKA3bIBAET Nydllee KayecTBo.
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VIDEO GROUP MOSCcow, NOV 2006

Perframe metric's value, Concert. Bitrate 03000 kbps
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Frame number

PucyHok 15. Bitrate/Quality. Usage area “HDTV”, “Concert” sequence, “High Quality” preset

PucyHok 15 nokasbiBaeT nokagpoBoe KayecTBO Ans kogekoB VSS un
MainConcept. Heckonbko pe3kux nageHun kadyecTsa B Havane v nuKoe B
KOHLe nocrefoBaTenlbHOCTU MOKa3biBalOT, YTO KayecTBO y kodeka VSS
BapbMpyeTCa CunbHeEe, YeM Bu3yanbHOe KadecTBO AN  Kodeka
MainConcept.
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16. Tpacdmk OTHOCUTENBLHLIN BUTPenT/OTHOCUTENBLHOE Bpems. ObnacTb

npumeHeHus «<HDTV», nocnepoBaTtenbHocTb Concert, npeceT «High Quality»

http://www.

Ona paHHoro rpaduka oO4YeBUOHbIM SBNSAETCHA BbIBOA, YTO KOAEK OT
MainConcept paboTtaer ObicTpee M B cpegHEM C 4YyTb Jyywum
Ka4yeCTBOM, HO CUTyauusi MeHsieTca npu ucnonb3oBaHun metpmkn PSNR
BMecTO MeTpukn SSIM npu nsmepeHumn kadecTea.

Tabnmua 9 coOoepXuUT YCPEeOHEHHble 3Ha4YeHUss OUTPENTOB MNpU
OOMHaKOBOM KayecTBe ANsi BCEX KOAEKOB. YCpeAHEeHWe npou3BOAMIIOCH
no nocnegosartensHoctn Concert.
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

Ta6bnwuua 9. CpeaHun pasmep BMaeo Npu TOM e KayecTBe.
O6nacTtb npumeHeHuss «kHDTV»

VSS MainConcept  Intel H.264 X264

CpenHee oTHoOLLIEHME pa3mepa
BMAEO AN KaXXO0oro Kkogeka 100% 69.43% 111.8% 71.76%
OTHOCUTENbHO KoAdeka oT VSS

MNpuMeyaHne: Tabnuubl CBEpXY MOCYMTaHbl C UCMONb30BAHWMEM BCErO
TectoBoro HabGopa. [Mo3TOMy BO3MOXHbI HEKOTOPbIE OTMAMYUS MeEXAy
CPEAHUMU 3HAYEHUSMU U rpadhmkaMm, NPUBEAEHHLIMA BbiLLE.

BbiBoAbI

e [lo pesynbraram TecTupoBaHusa Ans obrnactn npumeHenns «HDTV»
KOOEKN MOXHO pacnpeaenuTb No MecTaMm criegyrowmnm obpasom

1. MainConcept

2. x264
3. VSS
4. Intel H.264

e Ha ocHoBe npoBefeHHOro UccrneaoBaHUs MOXHO caenaTth BbiBO[, YTO
N3 NPOTECTUPOBAaHHbLIX BUOEOKOAEKOB CTaHAapTa H.264 Haunyywmnmm
MO COOTHOLUEHUIO KayecTBa M CKOPOCTU AN KOOUPOBaHUA BMOEO B
dopmate HDTV asnsatoTca kogek ot komnaHnun MainConcept n kogek
x264.
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

O6wme BbiBOALI NO pe3ynbTatam 2006 ropa

B atom pasgene Mbl CBenu BCe MOMYyYEHHble pesynbTaTbl B OAHY
Tabnvyy. [Ons  e€ MOCTPOeHUss  WUCMONb30BanuCb  AaHHble U3
pe3ynbTUPYIOLLMX Tabnuu Ana Kaxaon o6rnacTv NpUMEHEeHUs.

CHavana gaHHble YCpeaHanMCb BHYTPU Kaxaon obnactn npyMeHeHus no
npecetam, MOTOM — Mexgy obnactamm wucnonb3oBaHusa. B kavecTtBe
MeToda YCpPeAHEeHUs Mbl WCNONb30OBann cpegHee reomeTpuyeckmne
3HavyeHun. KpacHbiM LBETOM OTMEYEHbI pe3yrbTaTbl NMMAEPOB B KaXKOAOM
13 obracTten NpUMEHEHUS 1 B CpegHEM MO BCEM 0b6nacTam.

PucyHok 17 HarnagHO nokasbiBaeT MOfyyYeHHble cpefHue pesynbTaTbl.
3HayeHns Ha 3TOM PUCYHKE — OTHOCUTENbHbIN OUTPENT NPU OOUHAKOBOM
KayecTBe (YEM HWKE — TEM JydLle).

Crtout 3ametutb, 4TO npu 3TOM MEeTOoOuKE HUKaK He yyuTtbiBanacb
CKOPOCTb KOAEKOB, a TOJIbKO BM3yalibHO Ka4eCTBO UX pe3ylibTaToB.

Tabnmua 11 nokasbiBaeT cpedHee BpPeMsl KOAMPOBaHMS ANd BCex
NPOTECTUPOBAaHHbIX KOOAEKOB. 3Ha4YeHNs B Tabnuue nokasbiBaloT cpeaHee
OTHOCUTENbHOE BPEMS KOAMPOBaHUS ANs BCEX KOOAEKOB. Takke kak u ons
OTHOCUTENBHOIO KayecTBa, [OaHHble YCPeaHsnMCb NO npecetam Ans
Kakaon obnacTu npuMMeHeHusl, a NoToM — Ans obnacten nNpuMeHeHus.
Ona kaxgon CTPOKM Tabnuubl MakcumanbHoe BpeMsi KOOAUPOBaHWUS
obosHa4vanock 3a 100%.

Taonwuua 10. CBopgHasa Tabnuua pe3ynbTaTtoB TecTupoBaHusa 2006 roaa.
CpeaHun pasmep anna gnsa oagMHaAKOBOro KavyecrtBa
MainCo X264 VSS DivX Intel
ncept H.264
BuaeokoHdepeHunn
«High Quality» 56% 63% 79% 100%
BuaeokoHdepeHuuu
«High Speed» 62% 62% 76% 100% 91%
BupeokoHdepeHunmn 55% 62% 77% 100% 91%
KnHopunbmbl
«High speed» 78% 76% 105% 100% 107%
KuHohunbmbl
«1 npoxog» 77% 72% 96% 100% n/a
KuHodhunbmbl
«2 npoxoga» 100% 90% n/a n/a n/a
KuHocpunbmbl 84% 79% 100% 100% 107%
HDTV 69% 72% 100% 112%
HDTV 69% 72% 100% 112%
UTtoro 69% 71% 92% 100% 103%
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON

VIDEO GROUP

Bitrate saving

CS MSU GRAPHICS&EMEDIA LAB
MOSCoWw, NOV 2006

95.00
=
<
E
® 85.00
‘ ' 75.00
' 65.00
MainConcept x264 VSS DivX Intel H.264
‘D Bitrate saving, % 68.78 70.81 91.73 100.00 102.95

PlllcyHOK 17. Cpe,qHMﬁ pa3mMep BuageonocrnenoBaTtesibHOCTU Npu OAMHAKOBOM KadyeCcTBe Ha
BCéM TeCTOBOM Haﬁope
Ta6nuua 11. CBoaHas Tabnuua pe3ynbTaTtoB TecTupoBaHusa 2006 roaa.
CpenHee BpeMsi KOOUPOBaHUA
VSS Intel MainConcept DivX X264
H.264
BuaeokoHdepeHumm
«High Quality» 91% n/a 84% 93% 100%
BuaeokoHdepeHLun

«High Speed> 71% 74% 91% 100% 88%
BupeokoHdpepeHuum 81% 74% 88% 97% 94%

KnHodmnbmbl
«High speed» 48% 56% 84% 84% 100%

KuHodhunbmbl
«1 npoxon» 33% n/a 64% 44% 100%

KnHodmnbmbl
«2 npoxoga» n/a n/a 36% n/a 100%
KnuHodunbmel 40% 56% 61% 64% 100%
HDTV 15% 13% 48% n/a 100%
HDTV 15% 13% 48% n/a 100%
Utoro 46% 47% 66% 80% 98%
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB

VIDEO GROUP

MOSCoWw, NOV 2006

Mo pe3ynbTaTam B TpPex NPOTECTUPOBAHHLIX 0BnacTsx NpUMeHeHus
KOZEKM MOXHO pacrnpefenuTs no MecTaMm creayowmmM obpasom:

MainConcept

X264

VSS

DivX (MPEG-4 ASP)
Intel H.264

Mpn yem cnegyeT 3aMeTUTb, YTO ANS pa3HbIX obnacTen NpUMeHeHUs
pasHble KOAEKM NO-pasHOMY 3(PPEKTMBHBI.

o bk 0 nh =

CnegyeT 3aMeTuUTb, YTO Ha BCEX NocnenoBaTeflbHOCTAX N3 TECTOBOIO
Habopa nuagepamm NO CKOPOCTU SIBIMSIETCS KOAEKM OT KomnaHui Intel n
VSS. BO3MOXHO, MMEHHO MO 3TOM MPUYUHE 3TU KOAEKM MOoKasanu
Takune HU3KMe pesynbTaTthbl NO KA4YeCTBY.

Jingepamm no kavecTBy okasanucb kogekum oT MainConcept n x264.
MainConcept okasancs nugepom Aans obnacterl npuUMeHeHus
“BuaoeokoHdepeHunn” n “HDTV”, HO pasHuua ¢ X264 HeBenuka.

Ona ob6bnactu npumeHeHns «BuaoeokoHdbepeHUMn» npUMeHeHus
KOOEKOB HOBOro cTaHgapTa koaupoBaHus H.264 Gonee onpaegaHo,
yem mcnonb3oBaHusa DivX (MPEG-4 ASP).

Ona obnactm npumeHennsa «KunHodunbmbl» kogek DivX, kak
npegctasutens craHgapta MPEG-4  ASP, nokasan BnonHe
KOHKYPEHTOCNOCOBHbIE pe3ynbTaTbl MO CPAaBHEHMS C KOAEKaMU HOBOrO
cTaHgaprTa.

Ona o6bnactm npumeHenns «HDTV» wucnonb3oBaHne DivX He
BO3MOXHO MO TEXHWYECKU MpUYMHaM, a KOOEKM HOBOro cTanfapTa
AaloT CUMbHbIM pa3bpoc, Kak Mo BpeMEHW KOOMPOBaHMUSA, Tak U Mo
KayeCcTBY 3aKoOMPOBaHHOW NocrneaoBaTeNbHOCTU.
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CpaBHeHMe KOAEeKOB pasHbIX neT

3a 3 roga npoBegeHus cpaBHeHus kogekoB 2006 roga y Hac ckonwmncs
OOBONbHO MHTEPECHbIN MaTtepuan c pesynbratamm paboTbl kogekos. B
3TOT pa3 Mbl peLnniM CBECTU BECb 3TOT MaTepuarn BMecTe U COBMECTHO
npoaHanuanpoBaTtb paboTy KOAEKOB pa3HbIX JeT.

Co BpemMeHM MepBOro CpaBHEHMSI Yy HAC CMEHWUNOCL 0bopyaoBaHuMe, Ha
KOTOPOM NPOWM3BOAMIIOCH TecTUpoBaHWe KkoaekoB. [na obecneveHus
BO3MOXHOCTM aHanmM3a BPEMEHHbIX XapaKTepUCTMK KOOEKOB  Mbl
nepesamepunn ckopocTb paboTbl KOAEKOB HA 060pyAOBaHMM 3TOrO roaa.
Mpn 3TOM M3MEHUINUCH TONbKO Pe3yNnbTaTbl TOMLKO MO BPEMEHU — AaHHbIE
Mo Ka4yecTBY KOAUPOBAHUA OCTanncb 6e3 N3MeHeHUM.

B Tabnuua 12 npuBegeHa cBogHas WHGopmauusi O KoAekax,
NPUHMMaBLLUNX yyacTue B Hawwmx cpaBHeHnax H.264 3a nocnegHue 3
roga. o pasnuMyHbIM, B OCHOBHOM TEXHUYECKUM, MNpUYMHAM, 4YacTb
NPOTECTMPOBAHHbIX KOAEKOB HE BKMOYEHbI B 3TY YaCTb CPaBHEHMS.

Ta6bnuua 12. CBopaHas Tabnuua KogekoB, NPUHUMAaBLLUMX y4yacTue B
cpaBHeHusx H.264

Koneku % u“G:J %
|: = _8 n © O
< 5 S= | 8%
lNoa o] o a <
= = =

2006 R \

He npuHMMan yy4yactme B CpaBHeHUN aHHOro roga
B S ot oo o
M BkntoyéH B CpaBHEHME KOOEKOB pa3HbIX NeT

Hwke npuBedeHbl HeKOTOpble rpaddMkM M3 JaHHOW YacTu CpaBHEHUS
KogekoB. B OCHOBHOM B 3TOM 4acTu CpaBHEHMS UCNOMb3YKTCHA rpadoukm
OTtHocuTenbHbln ouTpenT/OTHOCUTENLHOE BpemMs. bonee noapobHo 06
3TUX rpacmkax MoOXHO npountatb B pasgene «lpunoxexue 4. OnucaHve
METOAOB yCpeaHEHUA»

7
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Average relative bitrate, Y-SSIM, 1 sequence
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PucyHok 18. [pacduk OTHOCUTENbHbLIN 6UTPenT/OTHOCHUTENBLHOE Bpems,
nocnepoBatenbHocTb foreman, koaeku 2004, 2005 n 2006-ro rogoB

PucyHok 18 nokasbiBaeT nosfioKeHue KoOeKoB Afisl nocrnefoBaTenbHOCTU
foreman. B kadecTBe pedhepeHCHOro kogeka ncnonb3oBaH kogek ArcSoft
n3 cpaBHeHus 2005 roga.

Average relative bitrate, Y-SSIM, 3 sequences
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PucyHok 19. T[padmk OTHOCUTENbHbIN 6UTPenT/OTHOCHUTENBLHOE BpeMA,
nocnepoBartenibHocTu foreman, battle n matrix — ycpegHeHmne 3HavyeHus, kogekun 2004,2005
n 2006-ro rogoB
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[aHHbIN rpaduk sABRNsieTCA ycpeoHEHMEM Mo TPEM u3 4 nepecyMTaHHbIX
nocrnegosartenibHocTen. K coxaneHuio, CBecTM Ha oOfHOM rpadiunke
JaHHble [N BCeX KOAEKOB AN Bcex nocnefoBaTefnibHOCTEN He
npeactaBnsieTcss BO3MOXHbIM — M3-3a  owmbok kogeka DivX npu
KoguposaHun nocnegosaTenbHocTn Concert.

Average relative bitrate, Y-SSIM, 4 sequences
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PucyHok 20. Orubarowasn ana rpacdumka OTHocuTeNbHbLIN 6UTPenT/OTHOCUTENBHOE BpeMms,

BCe Kofiekn, nocnegoBartenbHocTu foreman, battle, matrix n concert

[aHHbIV rpadmk NnokasbiBaeT ormbatoLLyto, To eCTb ONTUMArbHbIE C TOYKM
3pEHMS  COOTHOLLUEHUS CKOPOCTL/KAYyecTBO KOOEKM WU npeceTbl —
ocTanbHble Kogekn nmenu Gornee HM3KyH CKOPOCTb WM Mnokasanu Gonee
HU3KOe KayeCTBO B CpedHeM Ha 4eTbipex nocnegoBaTeribHOCTSX
OTHOCUTENBHO AaHHbIX KOOEKOB.

O6wme BbIBOAbI K CpaBHEeHMIO KOAEKOB NpouwsbiX neTt

http://www.

HecmoTpsi Ha pa3BuTME oTpacnv B LENOM, Ka4ecTBO KOAEKOB pacTeT He
Tak CWUMbHO, TO €CTb KOAEKM MPOLMbIX NET Ha paBHbIX KOHKYPUPYHOT C
HOBbIMU peanusaumsMu. OTO MOXET FoBOPWUTb, KakK O MPUBIMKEHUU K
TeopeTn4yeckoMy npeneny HOBOro CTaHgapTa, Tak U O TOM, YTO B cumy
CMOXHOCTV CTaHgapTa MoMy4YnTb HaWMy4yllMii MO BCEM Mnokasatenam
KOOEK NoKa OYeHb CMOXHO.
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

MpunoxeHue 1. UsmepeHusa gna kogekoB Apple n Sorenson

B obLiem cpaBHEHUN HE NPUHUMAanNM yvYacTue Koaeku oT komnaHui Apple
n Sorenson MNo TEXHWYECKMM MNpUYMHAM, HO pesyrnbTaTbl UX paboThbl
MOXHO MpoaHann3npoBaTb B JaHHOM AOMOMHEHUN.

O6a atn Kogeka npuHMManM ydactne B kateropum «High Quality» no
NpUYNHE HEBO3MOXHOCTU MU3MEPEHUN BpeMeHu Ons Kogeka oT Apple,
noTOMy 4TO Mpouecc KoaupoBaHusi Oblnl BbIMNOMAHEH CTOPOHHUM
cneuymnanuctom (Charles Wiltgen). [Ina kogeka ot Sorenson 6bin BbiGpaH
TONMbKO PEXMM Hauny4lero KayecTBa, MOCKOMbKY OH He y4vacTByeT B
o6LLeM CpaBHEHUWN MO TEXHUYECKMM NPUYNHAM.

Average RD, Foreman
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PucyHok 21. lNocnepoBaTtenbHocTb «Foreman». Pexxium «High Quality». Y-PSNR




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

Average RD, Akiyo
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PucyHok 22. MNocnepoBaTtenbHocTb «Akiyo». Pexum «High Quality». Y-PSNR

Ha Aapyrnx nocnenoBaTeslbHOCTAX  XapakTep noBedaeHnA KOOAEKOB
OoTNnnM4yaeTCsd OT nNpuBeaeHHbIX Bbllle Fpad)I/IKOB.

Hwke npegctaBneHa TunuyHasa cuTyauusa Ons nocnegoBaTernbHOCTeN
TMna «KnHodmnbembl».

35



CS MSU GRAPHICS&EMEDIA LAB

VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON

VIDEO GROUP

MOSCoWw, NOV 2006
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PucyHok 23.
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

e Ho npu wucnonssosaHum MSU Brightness Independent PSNR
http://www.compression.ru/video/quality measure/metric_plugins/
bi-psnr_en.htm pesynbtaTt 3Ha4YUTENBHO U3MEHSIETCS, YTO FOBOPUT
0 TOM, 4YTO Koaek oT Apple N3MeHseT ApKOCTb.

Average RD, Matrix
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PucyHok 24. [NocnepoBaTtenbHocTb «Matrix». Pexxum «High Quality». Y BI-PSNR

BbiBoAbI

o Kopekn ot Apple n Sorenson nokasbiBalOT CpegHee KayecTBO
OTHOCUTENBLHO APYrNX KOLEKOB U HEe ABNAKOTCA NuaepamMu B CBOMUX
obnactsax

o Kopgek oT Apple Ha HekOoTOpbIX TuMax nocnegoBaTeSfibHOCTEN
(«KnHOMNBbMBI») nokasbiBaet HN3Koe Ka4yecTBO npwu
ncnono3oBaHmm MeTpuk TmMna Y-PSNR, u4to o06bAcHseTcs
N3MEHEHUAMN SIPKOCTWU, BHOCMMbIMU Kogekom oT Apple. Ho npu
NCNONb30BaHUM OOBLEKTUBHOM METPUKM KadecTBa, HEe 3aBUCUMMOM
oT wuckaxeHmn sapkoctn (MSU BI-PSNR), kavectBo kogeka ot
Apple cTaHOBUTCA CpaBHUMO C OPYrMMK Kogekamu — cM. PucyHok
23 n PucyHok 24

e Takum obpasom, Npu BKIHOYEHUN B CpaBHEHME KodeKkoB OT Apple u
Sorenson nuaunpyoLmne nos3numm OCTaloTCca 3a KogekaMun x264 u
MainConcept.
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP MOSCcow, NOV 2006

MpunoxeHue 2. TecTtoBbIe BUAEO NocrieaoBaTeNibHOCTU

BuaeokoHdepeHuun (VideoConference)

Foreman
HasBaHue nocrnegosartenbHocTn  foreman
PaspeleHne 352x288
Yuncno kagpos 300
LiBeTOBOE NpPOCTPaAHCTBO YV12
YacToTa Kagpos 30
CtaHngapTHas nocrneaoBaTenbHOCTb,
NcTouHuk

progressive

: - = :
PucyHok 25. 77-1 kagp n3 foreman PucyHok 26. 258-n kagp u3 foreman

CranpapTtHas nocnegoBaTenbHOCTb. B kagpe — nuuo ¢ oyeHb GoraTow
MUMMUKOW — BapuaHT HECUNBbHOIO ABWXEHWS, C OOHON CTOPOHbI; C ApYron
CTOPOHbl 3TO [BWXEHWE He MOoCTynaTeNibHoe, a HOCUT [A0CTAaTOYHO
CNOXHbIN XapakTep, YTO ABMsSeTCs HeOOMNbWMM NPenaTCTBMEM Ha dTane
KoMmneHcaumm  aBwxeHusa.  Kpome  Toro, B  TeyeHue  Bcewn
nocnenoBaTenbHOCTM  Kamepa APOXWT, 4YTO Bbi3blBA€T MNOCTOSAHHbIE
“nepraHbsi” nsobpaxeHusi. K KoHUy nocnegoBaTeNibHOCTU Kamepa pesko
noBopayvMBaeTCs Ha CTPONKY, Aanee crnefyeT NoyT HenoaBmKHas cLeHa.
Ha 3TomM ponuke MOXHO M3yvaTb MNOBeOEHWEe KOAeKa Ha CTaTU4eckomn
CLIeHe Nnocre CUNbHOIO ABWXXEHUS.

http://www.compression.ru/video/ 38




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&MEDIA LAB

VIDEO GROUP MOSCOW, NOV 2006
Akiyo
HasBaHuve nocnegoBatenbHoOCTU — akiyo
PaspelieHne 352x288
Yncno kagpos 300
LiBeToBOE NpOCTPaHCTBO YV12
YacToTa kagpos 25
Y CraHgapTHasa nocneaoBaTeNbHOCTb,
CTOYHUK :
progressive

PucyHok 27. 1-u kagp u3 akiyo

TunnyHaa nocnegoBaTeNbHOCTL ANSA BMAEOKOHEPEHUUN — CTaTUYHbIN
¢OH, Ha NepegHeEM MfaHe roBopsLMM Yenosek. [BuXeHne OMKTOpa He
cunbHble. CMeH CLeHbl HeT.

http://www.compression.ru/video/ 39




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB

VIDEO GROUP MOSCOW, NOV 2006
Carphone
HassaHue nocnegoBatenbHOCTK carphone
PaspelueHne 176x144
Yncno kagpos 382
LiBeToBOE NPOCTPaAHCTBO YV12
YacTtoTta kagpoB 25
CtanpapTHas nocrneaoBaTenbHOCTb,
NcTouHMK .
progressive

PucyHok 28. 319-11 kagp u3 carphone

J[locTaToyHo TUNMYHAasA MocneaoBaTeNbHOCTb AN BMOEOKOH(epeHUnn —
crnabo M3MeHsILWNIACA (POH C XapakTepHbIM OpPOXaHWMEM KaMmepbl, Ha
nepegHeM nnaHe roBopsLLMiA YenoBek. [BMXKEHUsI YenoBeka CuIbHble 3a
CYET XKEeCTUKYNALMMN.

http://www.compression.ru/video/ 40




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

KuHocdunbmbl (Movie)

Battle
HasBaHue nocnepgoBartenbHOCTM  battle
PaspelueHne 704x288
Yucno kagpos 1599
LiBeToBOE NpOCTPaHCTBO YV12
YacTtoTta kagpos 24
McTouHmK MPEG-2 (DVD), FlaskMPEG deinterlace

PucyHK 29. 839-un kagp u3 battle

MocnepoBatenbHOCTL NpeAcTaBnsieT cobon OTpbIBOK U3 duibma
TepmuHaTop-2 (camoe Havano ¢wunbma). OTa nocnegoBaTenbHOCTb
ABNAETCS Hambonee CroOXHOW ANs CKaTuUa U3 BCeX, y4acTBOBaBLUMX B
TeCTMpoBaHMn. OT0 06YyCNOBNEHO MOCTOAHHBIM U3MEHEHNEM SPKOCTU U3-
3a B3pbIBOB M BCMbIWeEK nas3epoB (CM. Ha PUCYHKE), uYpe3BblHanHO
CUMNbHbLIM OBWXEHNEM U YaCTbIMU CMEHaMU CLEH.

http://www.compression.ru/video/ a1




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&MEDIA LAB

VIDEO GROUP MOSCOW, NOV 2006
Rancho
HasBaHne nocnegosatenbHOcTM rancho
PaspelieHne 704x288
Yucno kagpos 1237
LiBeToBOE NpOCTPaHCTBO YV12
YacToTa kagpos 24
NcTOYHMK MPEG-2 (DVD), FlaskMPEG deinterlace

PucyHok 30. 570-n kapgp n3 rancho

MocnepoBatenbHOCTL NpeAcTaBnsieT cobon OTpbIBOK K3  duibma
TepmuHaTop. [aHHaga nocrnegoBaTensHOCTb XapaktepusyeTtcs
AOCTaTOMHO MMaBHbIM [OBWXKEHWEM BHYTPU CLEHbl, HO MpPUCYTCTBYET
HECKOMMbKO PEe3KNX CMEH CLIEH.

http://www.compression.ru/video/ 42




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB

VIDEO GROUP MOSCOW, NOV 2006
Futurama
HasBaHue nocnegoBartenbHocTn futurama
PaspelueHne 720x576
Yucno kagpos 292
LiBeToBOE NPOCTPAHCTBO YV12
YacTtoTa kagpoB 25
NcToYHMK MPEG-2 (DVD), progressive

PucyHok 31. 262-n kagp u3 futurama

MocnenoBaTenbHOCTL ABMASAETCH OTPbIBKOM M3 MynbTdunbma “Futurama’”
(HavanbHas 3acraBka). Knaccuuieckni npeacrasuTens
MYNbTUNIIMKALUNOHHBIX (PUNBMOB: CXeMaTUYHOE ABWXKEHWE, MHOXECTBO
OLHOTOHHBbIX obnacten C pes3kuMu nepexofamu Mexay HUMK, YacTas
cMmeHa cueH. NocnegoBatenbHOCTb OblNa npeaBapuUTEnbHO CxaTta npu
nomown MPEG-2.

http://www.compression.ru/video/ 43




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB

VIDEO GROUP MOSCOW, NOV 2006
Matrix
HasBaHue nocnegoBaTenbHOCT — matrix
PaspelueHne 720x416
Yncno kagpos 239
LiBeTOBOE NPOCTPAHCTBO YV12
YacToTa kagpoB 25
NcTouHuMK MPEG-2 (DVD), Smart Deinterlace

PucyHok 32. 226-n kagp 13 matrix

MocnepnoBaTenbHOCTL SBASIETCA  OTPbLIBKOM M3 dunbma  “Matpuua’.
OTHOCUTENBHO NPOCTOE [OBWXEHME, [OOBOSIbHO TYCKMble Kpacku W
MareHbkoe paspelleHue MO3BOMSeT cyuTaTb 3Ty NocrneaoBaTenbHOCTb
A0CTaTOYHO NPOCTON ANsl KOOEKOB.




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

Bupeo Bbicokon yeTkoctu (HDTV)

Concert
HasBaHue nocnegoBatenbHOCTN  concert
PaspelueHne 1664x1088
Yucno kagpos 390
LiBeToBOE NPOCTPAHCTBO YV12
YacTtoTa kagpoB 25
" MPEG-2 (HDTV broadcast), Smart
CTOYHUK .
Deinterlace

PucyHok 33. 128-u kagp u3 concert

MocnepoBaTenbHOCTL  sBRseTca  oTpbiBkOM K3 HDTV  TpaHcnauum
KOHUepTa cumdoHMYecKoro opkectpa. [locnegoBaTtenbHOCTb UMeeT
o4yeHb OonbllOe NPOCTPaHCTBEHHOE paspelleHne. Bmecte c Tem,
OBWXKEHWE [OOBONIbHO MPOCTOE, WHOrAa MPaKTUYECKM MOJTHOCTbIO
ncyesaet. B nocnepoBaTtenbHOCTM NPUCYTCTBYHOT ABE pPE3KME CMEHbI
CLEHbI.




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB

VIDEO GROUP MOSCOW, NOV 2006
MpunoxeHue 3. NpoTecTMpoBaHHbIe KOAEKU
DivX 6.2.5

o Kopek saiensetca VIW (Video for Windows) kogekom

e CxaTtue npoBoAMMIOCh Npu NOMOLLM NporpaMmmMbl 06paboTkn BUAEO
VirtualDub 1.6.10

o [IpobHas Bepcus kogeka paboTaeT B TedeHne 15 gHen

e Hactponkn paspabotunkammn He Obinn npegoctaesneHbl. Bcé
TECTUpPOBaHME MPOBOAUIIOCH C Mcnonb3oBaHMem “Home Theater
Profile”

e [lepBbiM warom ©ObiMM uM3MepeHbl Bce npeceTbl (“Encoding
presets”) ¢ 0 go 10. 3atem B kayecTBe npeceToB GbINN BbIOGpPaHbI
MakcumanbHO O6nM3knme no CKOPOCTM K 3afaHHbIM rpaHuuam
BPEMEHU paboThI:

o [pecet 10 anga obnactu “BugeokoHdepeHunmn”, “High Quality”
o pecet 5 gnsa obnactu “BuaeokoHdepeHuun”, “High Speed”

o pecet 10 ansa obnactu “Kunodpumnemel”, “High Quality”
o)

MpeceT 8 ans obnactn “KnHocdunemsl”, “High Speed”

DivX® Codec Properties il

| Lze Divi profiles and watch video on your T using Divi Certified devices

Main |E0dec| Wideo I

— Certification Profile _

IHome Theater Profile j

The specifications for thiz profile will ensure that Divi<®
—— Certified Home Theater devices such as DYD players,
Dirwv o< zet-top boxes, and gaming conzoles, can play back all
SERTIFIEE ! : St
ey verzions of high-quality Divi® content.

Diivi Proftm] 6.2.5 Codec

[ e 0502 0500034 Tiger_Cod
, 0205 | Tiger_Codec
v U s b e e e 5
V' Use presets to configure the encoder Built on Jun 26 2006 @ 15:3%03
ED Divid, Inc, [c] 2000-2008
Y
il
— Fate control
Fiate contral mode: Bitrate:

e |

In thiz mode bitrate iz the most significant quality factor,
Higher bitrates lead to better quality but larger files.

Advanced| Restore defaults Ok I Cancel |
PucyHok 34. DivX 6.0

3ameyaHus:

e Kopek He cMor 3akognpoBaTb nocnegoBaTtensHocTb Concert ns-3a
BHYTPEHHEN OLLUMOKM

e bonee nonHbin aHanna Bcex npecetosB DivX 6.2.5 ecTb B nomnHon
Bepcuun oT4éTa

http://www.compression.ru/video/ 46




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

VSS H.264 Codec Pro 3.0

e KoHconbHas nporpamMmma gna KkogmnposaHus

e [lekogupoBaHMe NpPOU3BOAMNOCH MpPU MNOMOLWLM pedepeHCHOro
pexkogepa JM

e Kopek (kak Kogep, Tak U AeKoaep) U HACTPOWKK creunanbHo Ans
TecTupoBaHusa ObinM  npegocTaBneHbl  komnanwen Vanguard
Software Solutions, Inc

3amevaHus:
Konek npopaboTan 6e3 3ame4aHuni

B C:\WINDOWS\system32\cmd.exe - |3 H

==3» wsshenc
vssh—pro v3I.0.7.5 (20060630> OPT MT PROTECT=ASP PROFILE=High MAXRES=4096x2048

Copyright <C> 2002-2006 Vanguard Scoftware Solutions,. Inc.

PucyHok 35. VSS H.264 Codec Pro 3.0

MainConcept H.264/AVC encoder

e KoHconbHas nporpamMmma gnda KkogmnposaHusa

e [lekogupoBaHMe NpPOU3BOAMNOCH MpPU MNOMOLWM pedepeHCHOro
pexkoaepa JM

e Kogek w HacTporku cneumanbHO ANs TecTUpoBaHusA Obinu
npegoctaeneHbl komnaHuen MainConcept AG

3ameuyaHus:
Kogek npopaboTan 6e3 3ameyaHuni

B C:\WINDOWS\system32\cmd.exe -0l x|

MainConcept H.264/70UC encoder Chuild 2.1.5217 at 20060802 >
Copyright (c>» 2006 MainGConcept AG

THIS SOFTWARE IS FOR EVALUATION PURPOSES ONLY?

PucyHok 36. Mainconcept H.264/AVC encoder
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP MOSCOW, NOV 2006

Intel H.264 encoder

e KoHconbHas nporpamMmma gna KkogmnposaHus

e [lekogupoBaHne MpPOM3BOAMIIOCL MpM MNOMOLWM pedepeHCHOro
pexkogepa JM

o Kopek (kak kogep, Tak N gekogep) U HacTPOMKM cneumanbHo Ans
TecTupoBaHus bbinn npegoctaBneHsbl komnaHuen Intel Corp

3ameyaHus:

Konek npopaboTtan 6e3 3amevaHui

B C:\WINDOWS\system32\cmd.exe =]
Error: Destination file name not found
Usagel: wunc_video_enc_con [m2im4ih264i1h263 1h261] [Options] InputPFarFile OutputEn

codedFile
UsageZ: wunc_video_enc_con [m2im4ihZ264i1h263 1h261] [Options]l —i Input¥UUFile —o Ou
tputEncodedFile

Options:
i inputFilel
widthl

input YUU video file
video width
height] video height
frameRate ] video frame rate (frames per second)
hitRate]l — encoded bit rate (hits per second?
numFramesz] — max framesz to encode
num] — number of threads for encoding
— enables threading of read-sencodeswrite
[y dirl] — directory of ¥YUU files
[-u filel - file for dumping perfomance info
[-p file.csvl - file for dumping perfomance info into csv format
Mote: Options —-i,-w,.~h,—f,-h.—n override corresponding values inside InputParFil
e.

If InputParFile not specified, at least options —w.—h should be specified
and —o should bhe added before OutputEncodedFile.

PucyHok 37. Intel H.264 encoder

X264 encoder

¢ KoHconbHas nporpamma anst KogMpoBaHUS
o [lekogupoBaHne MpoOM3BOAMIIOCL MpUM MNOMOLWM pedepeHCHOro
pexogepa JM
e Komek W HacTpoWku cheumanbHO ANst TecTUPOBaHUS Obinu
npenocTaBrieHbl paspaboTynkamm
3amevaHus:
Kooek npopaboTtan 6e3 3amevaHui

B C:\WINDOWS\system32\cmd.exe - =] x|

%264 core:d? sun-5H44
Syntax: x264 [options] —o outfile infile [widthxheight]l

Infile can be raw YUU 4:2:0 {in which casze resolution is required>,
or YUU4MPEG 4:2:0 (x.ydm).

or AUI or Avisynth if compiled with AULIS support {yesk.
Outfile type is selected by filename:

.264 -> Raw hytestream

.mky -> Matroszka

.mp4 —-» MP4 if compiled with GPAC support (yesd

PucyHok 38. x264 encoder
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VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP MOSCOW, NOV 2006
Apple H.264
o [1ns kogmpoBaHusa ucnonbs3dosanca QuickTime 7.1.3 gna Windows

o [lekogupoBaHve NpoOU3BOAMNOCH MPU MNOMOLWM pedepeHCHOro
pexogepa JM

e Bce cannbl 6binm 3akogupoBaHbl Yapnb3om BuntreHom (Charles
Wiltgen)

Sorenson H.264
o KoHconbHaga nporpaMmma Aasisi KognpoBaHUs

e [lekoaupoBaHne NPOM3BOAMMOCL MpPUM MNOMOLLM pedepPeHCHOro
pexkogepa JM

e Kogek W HacTpoWku crneumanbHO AN TecTUpoBaHUSA Gbinu
npenocTaBneHsbl paspaboTymkamm

e [Ina kKogupoBaHWA wucnonb3oBanacb Bepcus nporpammbl Build
2.00.106.00

Remarks:

Konek npopaboTtan 6e3 3amevaHui

http://www.compression.ru/video/ 49




VIDEO MPEG-4 AVC/H.264 CODECS COMPARISON CS MSU GRAPHICS&EMEDIA LAB
VIDEO GROUP MOSCoWw, NOV 2006

MpunoxeHue 4. OnucaHne mMeToaoB yCcpeaHEeHUs

OTHOWweHne GUTPEenTOB NPU OANHAKOBOM KayecTBe

Quality

MepBOM Lwarom Ans nofyvYeHus cpeaHero OTHOLUEeHWss OMTPEenToB npu
OOVHAKOBOM Ka4yecCcTBe SBNSETCA «MNepeBopaynmBaHMe» ocen rpaduka
Butpent/KauectBo (cM. PucyHok 40). Bce ganbHenwmne gencreusa oyayT
NPOUCXOANTb C «NEPEBEPHYTHLIMY rPaddnKOM.

Ha BTOpom wware BbibupaeTcsi UHTEpPBaN ycpeaHeHust Mo OCKM KayecTsa.
Mbl npoun3BoauM ycpeaHeHue TOnbKo B obracTtu, rge ecTb pesynbTaThbl
0bounx KogekoB. OTO CBA3aAHO C TeM, YTo Ang kraccudeckon RD kpusown
O4YeHb CMOXHO nodobpaTb MeToAdbl, MO3BOMSALIME IKCTPaANonMpoBaThb
3TW KpVBble, B TO BPEMSI KaK MHTEPMNonsAuMM noaxoanT Aaxe NUHenHble
MeToabl.

Ha nocnegHem ware Mbl cyuTaem nnowagm nog nosyyeHHbIMU KpUBbIMU
B BbliOpaHHOM 06nacT MHTEPMNONALMN U BbIYUCIISIEM UX OTHOLLEHUE (CM.
PucyHok 41). OTO OTHOWEHME M SBNSETCS CPEeAHUM OTHOLUEHUEM
OuTpenTa nNpM OAMHAKOBOM KadecTBe NS ABYX kogekoB. B cnydvae
Hanuuusa 6onee ABYX KOAEKOB OAMH U3 HUX NPUHMMAETCS 3a 3TarloHHbIN,
N Ka4eCTBO BCEX OCTallbHbIX CPaBHUBAETCS C KAYECTBOM 3TaNIOHHOIO.

2
[
=
m
First codec
e —————
Second codec
';. A
Bitrate Quality
PucyHok 39. WUcxopHble AaHHble PucyHok 40. TlMepeBopaunBaHue ocen

1 BbIOOp MHTepBana ans
ycpeaHeHus
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Bitrate

Quality

PucyHok 41. OTHoweHue nnowagen nog rpadukamm

BbluncneHne oTHOCUTENbLHOIrO BpeMeHu paboThbl KOAEKOB

Ona BblMUCNEHUA OTHOCUTENBHOTO BPEMEHW KOOAMPOBAHUA ONs OBYX
KOOEKOB Ha OOHOW MOCnefoBaTENbHOCTM Mbl  BbIMUCTIANN  BPEMS
KOOMPOBAHMA  KaXaoro U3  9TUX  OBYX KOOEKOB HA  [aHHOM
nocnenoBaTenbHOCTM (CKnaablBann BpeMeHa KOAMPOBaHMA ANs BCEX
OuTpenToB) M genvnn ux gpyr Ha gpyra. Ona 3 un 6onee kopekos
BblIOMpanca oavH 3TanoHHbIM KOAEK U paccMaTpuBanumcb OTHOLLEHME ero
BPEMEHUN KOANPOBAHUS U BPEMEHW KOANPOBAHUA APYrnX KOAEKOB.

B cnyyae Heckonbkux —nocregoBaTenbHocTen Gpanocb cpeaHee
apudmMeTUYeckoe CpedHUX OTHOCUTENbHbIX BPEMEH  KOAMPOBaHWSA
KOOEKOB Ha KaxxaoWw U3 nocrieqoBaTeflbHOCTEN.
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VICOS - VIDEO CODEC SCORING SYSTEM

This comparison was performed with ViCoS — Video Codec Scoring System

About the Video Codec Scoring System

ViCoS is a fully automatic quality evaluation system for
video codecs and video processing algorithms.

It is an advanced system with client-server architecture . .
and relational data base support. It allows robust codec = ‘ 7
launches with user-friendly interface and functions for 1
video codec or video filter analysis with easy-to-use
visualizations of results. With ViCoS you can:

1. Perform QA with much lesser resources
ViCoS usage allows to do Quality Assurance
tasks in a highly automatic way. Now video
codec features or entire codec quality can be
tested very easily without big number of QA
specialists.

2. Perform codec testing without subjective
codec testing
ViCoS implements many different quality & o
analyzers that can replace expensive subjective quallty evaluation for almost every
task.

3. Fast comparison to competitors
ViCoS provides functionality for video codecs comparison. Now codec developers
can compare their video codec quality to competitors very fast and easily.

4. Choose optimal default and predefined parameters
ViCoS can help to choose optimal (speed/quality trade-off) encoding parameters
using preset analysis subsystem.

5. Compare different versions of a product easily
ViCoS helps to perform quick speed and quality comparison of different versions of a
codec or video processing software.

And much more.
Main key features of the system:
1) Client-server architecture.
2) Easy madifications to add a new codec, preset or video sequence.

3) Robust launches — if a codec fails the system continues to work, marking the error
for this codec

4) DB usage — all results can be saved in a data base (almost any relational data base
management systems: MySQL, MSSQL, Oracle, etc.)

5) Result visualization — all obtained results can be visualized very quickly with user
friendly-interface.

6) Huge Amount of Data Processing — during ViCoS work huge amount of data is
produced, it is processed and categorized very easily and user friendly.

7) Specific Analysis Types — ViCoS uses specific types of analysis: well-known and
specially developed (Edge capture, Borders quality, Tail area, Blurring, Synthetic
motion, and more than 10 other types).

More information could be found at http://yuvsoft.com/technologies/vicos/

E-mail: vicos@vyuvsoft.com

YUVsoft Corp. was born out of the research of the Moscow State University video group. The technologies and
solutions offered by YUVsoft are based upon more than 10 years of experience in video codec analysis, video
processing, image processing and multimedia compression.



y Measurement Tool
'Graphics & Media Lab. Video Group.

Main Features

Visualization Examples

1. 12 Objective Metric + 5 Plugins

PSNR several versions, MSU Blurring Metric,

MSAD, MSU Brightness Flicking Metric,
Delta, MSU Brightness Independent PSNR,
MSE, MSU Drop Frame Metric,

SSIM Fast, MSU Noise Estimation Metric,

SSIM Precise, MSU Scene Change Detector,
vam, MSU Blocking Metric.

2. More Than 30 Supported
Formats, Extended Color Depth

Support

* AV, * AVS: Extended Color

* YUV: * MOV, Depth:
YUV, * VOB, P010, PO14,
" WMV, oo,
Vi S P410: P414:
Vi *.MPG, P41,
Y, *.MKV, P410_RGB,
YUY, *FLV, P414_RGB,

* BMP, etc., P416_RGB.

3. Multi-core Processors Support
MMX, SSE and OpenMP Optimizations

4. Comparative Analysis

Comparison of 3 files at a time

5. ROI Support

Metric calculation for ROl (Region of Interest)

6. GUI & Batch Processing

GUI and command line tools

7. Plugins Interface

You can easily develop your own metric

Allows easily detect where codec/filter fails

Y-YUV PSNR  Y-YUV Delta

MSU Blurring Metric  MSU Blocking Metric

Y-YUV MSE VQM

8. Universal Format of Results

Results are saved in *.csv files

9. HDTV Support
10.0pen-Source Plugins Available

11.Metric Visualization

Fast problem analysis, see examples above.

http://www.compression.ru/video/quality measure/index en.html

Tool was downloaded more than 100 000 times!
Free and Professional versions are available

Big thanks to our contributors:
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