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MpenysegomMneHue

Ona yactm Kogekos YXe BbinyweHbl HOBbleé BepCUU C Ny4HWMNMU XapaKTe-
pUCTUKamMu.

CS MSU G&M Lab/ Video Group / http://www.compression.ru/video/ 4




VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003

Lossless codecs

Koadpuument cxarns

KosddunuenT cxarust

Ha nepBbIx ABYX rpacpukax no ocu opAauHaT OTMOXKEHa CTEeMNeHb CXKaTus T.e. OTHO-
LLUeHne pasMepa UCXOAHON NocneaoBaTeNbHOCTM K pasmepy CXaToi.

Koadpdunuent cxarus wiss RGB
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bankomatdi battle bbc3di bus foreman helicopterdi NDDP7di susidi tensdi

DM

—B— LEAD JPEG —3— CamStudio GZIP(1)

—>— CamStudio GZIP(9) —B— HuffYUV 2.1.1(predict left/no decorr.)

—O6— HuffYUV 2.1.1(predict left) —O— HuffYUV 2.1 .l(Jyredicl gradient)
Pegasus PicVideo JPEG —>— AVIzlib(hi speed)

—>— MSUlab beta

Koadpdunuent cxarust pust YUV
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bankomatdi battle bbe3di bus foreman helicopterdi NDDP7di susidi tensdi
Dunbm
—B— LEAD JPEG —B— CamStudio GZIP(fastest)
—>— CamStudio GZIP(better compression) —HE— HuffYUV 2.1.1(predict gradient)
—6— HuffYUV 2.1.1(predict left) —<&— HuffY UV 2.1.1(predict median)
Pegasus PicVideo JPEG —>— MSUIab beta
BbiBOAbI:

e B npoctpaHctBe RGB cteneHb cxatusa Bblwe y Huffyuv 2.1.1, a B npo-
ctpaHcTBe YUV cteneHb cxatus Boiwe y MSUIab beta.
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Ha HuxenpuBeaeHHbIx rpadnkax no ocu opaAMHAT OTNOXEHO OTHOLLIEHNE KO3hdu-
LUMeHTa cxkaTtus k-n. kogeka k koadpdpuumeHnty cxatma Huffyuv. Takum obpasom, Ha
[AaHHbIX rpadukax XOpoLIO BUOHO KakMe KOAEKM Ha Kakux nocriefoBaTerlbHOCTAX
AOCTUraloT cTeneHn cxatusi, 6onbluei, yem y Huffyuv B cooTBETCTBYIOLLEM pPEXU-

Me.
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1.40 /Z‘A
1.20
/ef——’"e
=
= 1.00 %
= —
= G\\G/A B
= S
§ 0.80 o — | N
5 5 /§§\=
.g. E> /)%4 N , xﬁ/
Z .60 — =
g B
o
g 0.40 o
g o T
[}
0.20
bankomatdi battle bbc3di bus foreman helicopterdi NDDP7di susidi tensdi
DubM
—8— LEAD JPEG —H8— CamStudio GZIP(1) —>%— CamStudio GZIP(9)
—E&— HuffYUV 2.1.1(predict left/no decorr.) —©— HuffY UV 2.1.1(predict left) —o— HuffY UV 2.1.1(predict gradient)
—>¢— Pegasus PicVideo JPEG —E— AVIzlib(hi compression) —>— AVIzlib(hi speed)
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—*— CamStudio GZIP(better compression) —5— HuffYUV 2.1.1(predict gradient)
—O6— HuffYUV 2.1.1(predict left) —&— HuffY UV 2.1.1(predict median)
~—>¢— Pegasus PicVideo JPEG —5— AVIzlib(hi compression)
—>— MSUlab beta
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Microsoft codec's versions

B naHHOM pasgene gaHbl rpadvkn AN KOOEKOB, KOTOPbIE SABMSATCA B3NOMaHHbI-
MK Bepcusimu kopeka Microsoft. HeTpyaHo BUAeTb, YTO BCE KOAEKWU AaHHOM rpynnbi
paboTalT noytTn naeHTMyHo. HebGonbluas pasHuua, BeposiTHO, obycrnoBneHa u3-
MEHEHHbIMU HacTPOMKaMM MO YMOMYaHUIO B HEKOTOPbIX KOAEKAX, YTO B HEKOTOPbIX
cryyasx npyvBOAMT K NyYlwMM pesynbTaTam.
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Y-PSNR
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BbiBOAbI:

e OueBMaHO cxoacTBO paboTbl BCeX KOAEKOB AaHHOM rpynnbi.

e HesHauuTenbHble pa3nnynd, BepoAaTHO, Bbl3BaHbl M3AMEHEHMEM HACTPOEK
no ymosn4yaHuto, nNnBo He3HaAYNTENbHBIMU ﬂ,Opa6OTKaMI/I KoOekKa.

e Cnepnyet oTMETUTb, YTO B AAHHOM rpynne Hebonblloe NpenmMyLiecTBo xa-
paktepHo ans Microsoft v3, KS v3, u, B MeHbwen crenexu, gns Angel
Potion. BT0 npeumywlecTBO cnpaBefnMBO B OTHOLUEHMM WCMOSIb30BaHUSA
drop-cpenmoB n metpukn Y-PSNR Ha Huskmnx butpentax. OcTanbHble KO-
aexkun paboTarT NpakTU4ECKN NOEHTUYHO.

CS MSU G&M Lab/ Video Group / http://www.compression.ru/video/ 11
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VIDEO GROUP

Y-PSNR / Frame Size Diagrams

Ha aTux rpadukax Xxopowo BuAHa AMHAMMKa 3aBUCMMOCTWU KayecTBa CXaToro
dunbma oT ero pasmepa. KoopamHatamm onopHbIX TOYek AuvarpaMmbl SBNSOTCS
cpegHue no ounbMy 3Ha4YeHUss MeTPUKM M pasmepa kagapa. Takum obpasom, Kax-
Aasi BeTBb UMEET Mo AecATb TOYEK, COOTBETCTBYIOLMX pasHbiM GUTpeTam.

CS MSU G&M Lab/ Video Group / http://www.compression.ru/video/ 12
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MPEG4
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Microsoft 3688 v3, Divx 3.1, Divx 4.02, Divx 5.02 and Xvid 2.1

40
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2000 4000 6000 8000 1-10 1.2-10
Frame size

XXX MS 3688 v3

©S© DivX 3.1 alfa fast motion
B58 DivX 3.1 alfa low motion
¢ DivX 4.02

DivX 5.02

BE8 Xvid

Picture 1. Sequence BANKOMATDdi

BbiBOAbI:

Div 3.1 HemHoro yctynaeTt kogeky Microsoft Ha HU3kux BuTpenTax.
Ha pa3smepe kagpa 2-4k6 Kogeku CXMMaroT NpakTU4eCckn 0aMHaKoBO.

Betsu ans Divx 4.02 n Divx 5.02 HaumHaloTCAa ¢ pa3Mmepa Kagpa paBHoro 3
k6. OTO roBOPUT O TOM, YTO NEBbIE KOHLbI BETBEN 3TUX KOOEKOB COOTBETCT-
BYeT MUHUMaNbHOMY BGUTPENTY, C KOTOPbIM OHU CMOCOGHBLI CXMMaTh (C Ha-
CTpOMKaMM NO YMOMNYaHUIO).

Bepcum Divx 3.1 low motion n fast motion ognHakoBo cebsa BegyT Ha HU3KMX
ouTpenTax U pacxogdarcs Ha BbiCOkMX. Fast motion, npu He3HauMTenbHOM
notepe MeTPUKN, 3aMETHO BbIUIPbIBAET B pa3Mepe kagpa. ATa ocobeH-
HOCTb TakXXe xapaktepHa ong Battle, Helicopterdi u Nddp7di.

CS MSU G&M Lab/ Video Group / http://www.compression.ru/video/ 13




VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003
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Frame size

XXX MS 3688 v3
666 DivX 3.1 alfa fast motion
B58 DivX 3.1 alfa low motion
¥ DivX 4.02

DivX 5.02
BEE Xvid

Picture 2. Sequence BBC3di
BbiBOAbI:

e Ha paswmepe kagpa, HaumHas ¢ 4kb6, BeTBu and low motion n fast motion
NMONHOCTbIO COBMagatorT.

e Divx 5.02 Ha aTOM hunbme HemMHoro paboTaeT HeMHoro nydwe Divx 4.02.

e W3rnb BetBun Xvid 2.1 06ycnoBneH ymeHblLIEHMEM pa3mepa Kagpa Ha cpef-
HUX Gutpentax. T.e. npu yBenuyeHnn butpenta ot 100k6uT/Cc pasmep kaa-
pa yMeHblUaeTcs, a HaumHas ¢ 938kbut/c - yBennumsaeTcs.

CS MSU G&M Lab/ Video Group / http://www.compression.ru/video/ 14
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40
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Y-PSNR

25
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2000 4000 6000 8000 1-10* 12-.10° 14-10* 16.10° 18-10* 210 22.10

Frame size

MS 3688 v3
DivX 3.1 alfa fast motion
DivX 3.1 alfa low motion
DivX 4.02
DivX 5.02
Xvid

Picture 3. Sequence BUS

42

40

38

36

Y-PSNR

34

32

30

Ha aTton
motion.

1000 2000 3000 4000 5000 6000 7000 8000 9000 1-10* 1.1-10* 1.210* 1310

Frame size
MS 3688 v3
DivX 3.1 alfa fast motion
DivX 3.1 alfa low motion
DivX 4.02
DivX 5.02
Xvid

Picture 4. Sequence FOREMAN

nocnefoBaTenbHOCTU, Kak U Ha bus, fast motion cunbHo ycTynaet low

CS MSU G&M Lab/ Video Group / http://www.compression.ru/video/ 15
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2000 4000 6000 8000 1-10 1.2-10 1.4-10
Frame size
XXX MS 3688 v3
96 DivX 3.1 alfa fast motion
B58 DivX 3.1 alfa low motion
¢ DivX 4.02
DivX 5.02
BE8 Xvid
Picture 5. Sequence TENSdi
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0 2000 4000 6000 8000 110 1.2-10 1.4-10 1.6-10°
Frame size
696 DivX 3.1 alfa low motion
B58 DivX 3.1 alfa fast motion
¢ DivX 4.02
DivX 5.02
BE8 Xvid

Picture 6.

Sequence SUSIdi

Ha atom cmnbme fast motion otpaboran HamHoro ny4we low motion: npu cpaBHu-
TenbHO OUHAKOBOW MeTpuKe, pasMep Kagpa Yy Hero B YeThblpe pa3a MeHbLUe, YeMm

y low motion.

CS MSU G&M Lab/ Video Group / http://www.compression.ru/video/
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Microsoft v1 & v2 & v3, Divx 4.02, 3IVX D4

40

35

g
Z 30
=W
25
20 4 4 4 4 4
0 2000 4000 6000 8000 1-10* 12-10° 14-10" 1.6-10° 1.8-10* 210" 22-10* 2410
Frame size
XXX MS 3688 vl
+++ MS 3688 v2
BE8 MS 3688 v3
—— DivX 4.02
882 3IVX D4
Picture 7. Sequence BUS
BbiBOAbI:

CS MSU G&M Lab/ Video Group / http://www.compression.ru/video/

Microsoft v1, v2, v3 paboTatoT npakTM4eckn MAEHTUYHO.
Microsoft yaepxvmBaeT HU3kne GUTPENTHI.

KauyecTBo nocnegoBaTenbHOCTU, CXKaTom Microsoft Bbile kayecTBa nocne-
[oBaTeNbHOCTEN OPYyrnx KogekoB 13 OaHHOM rpynnbl.

Divx 4.02 Ha nepBbIXx HAcTponkax GuTpenTa CKMMaeT Ha OgHOM BuTpenTe
(Mpryem Ha NOBbILEHHOM) — NEPBbIE HECKOMbKO TOYEK COOTBETCTBYHOLLEN
BETBMW CIIMBAIOTCHA B OZHY.

Ha Huskmx GutpenTtax Divx 4.02 coxpaHAeT KayeCTBO MOYTU WOEHTUYHO
Microsoft, Ha BbicOkux — ngeHTn4yHo 31VX D4.

3IVX D4 o4eHb He3HauMTenbHO MeHsieT GUTPENT Ha NepBbiX HACTPOMKaX
GuTtpenTa.

Bce nepeuncneHHble ocobeHHOCTU rpaduka Ans OaHHOW nocrenoBaTerlb-
HOCTW XapaKTepHbI Arsi BCeX NPONyLLEeHHbIX rpadrKoB.
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40

35

30

PSNR

25
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15

moscow, 15 MAY 2003
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za8
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ze8

5000 1-10* 1510% 2-10* 2510 310
Frame size

MS_3688 vl

MS_3688 v2

MS_3688_v3

DivX 4.02

3IVX D4

Picture 8. Sequence HELICOPTERdi

[aHHbIn rpaduk npumevaTeneH Tem, YTO 34eCb KadecTBO nocnegoBaTerlbHOCTU
anst Microsoft v2 3amMeTHO HWXe KadecTBa nocrnegoBaTernbHOCTEN Bepcut v1, v3
TOro Xe Kogeka.
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Frame size
X< MS 3688 vl
+++ MS_ 3688 v2
BE8 MS 3688 v3
—— DivX 4.02
882 3IVX D4
Picture 9. Sequence NDDP7di
40
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30 HEEHE]
g
g 25
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20
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0 2000 4000 6000 8000 110 1.2-10 1.4-10 1.6-10
Frame size
XXX MS 3688 vl
+++ MS_ 3688 v2
BE8 MS 3688 v3
—— DivX 4.02
882 3IVX D4
Picture 10. Sequence TENSdi
BbiBOAbI:

e Huskoe nonoxenne BetBn Microsoft v1 Ha puc.9 n puc.10 obycnosneHo
owmnbKoM KoAeka Ha atane Komnpeccun/gekomnpeccum nocriegoBaTenbHO-
cten. Kagp mn3 nocneposatenbHocTu bbc3di, ona KoTopon xapakTepHa Ta

CS MSU G&M Lab/ Video Group / http://www.compression.ru/video/ 19
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Xe owunbka, npuBedeH B pasgene «Metogonorusiy B OonMcaHuM Kodeka
Microsoft.

e Ha puc.10 HeTpyaHO BUAOETb, YTO Ka4eCTBO MocrnefoBaTerbHOCTU, CXaTown
Divx 4.02, 3ameTHO BbILLE.

e 3IVX D4 cunbHO npesbicun Gutpent Ha nocnegoBaTenbHOCcTH tesndi — cwm.
puc.10.

CS MSU G&M Lab/ Video Group / http://www.compression.ru/video/ 20
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JPEG
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g 25
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15 .
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 1-10 1.1-10
Frame size
BE8 Morgan Multimedia JPEG2000
—9— Morgan Multimedia JPEG V2
©69 Visicron J
Picture 11. Sequence BANKOMATDdi
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0 1000 2000 3000 4000 5000 6000 7000 8000 9000 110" 1.1 10° 1.2-104 1310

Frame size
BE8 Morgan Multimedia JPEG2000
—4— Morgan Multimedia JPEG V2
©69 Visicron J

Picture 12. Sequence BATTLE
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45
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0 2000 4000 6000 8000 1-10* 12-10* 14-10* 16-10° 18.10° 2.10° 2210

Frame size
BE8  Morgan Multimedia JPEG2000
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Picture 13. Sequence FOREMAN
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BE8 Morgan Multimedia JPEG2000
—— Morgan Multimedia JPEG V2
S99 Visicron J
Picture 14. Sequence HELICOPTERdi
BbiBOAbI:

e KayectBo MM JPEG v2 cTtabunbHO HWXe, YeM Yy ApYrnx KOAEKOB 3TOM rpyn-
nbl.

e MM JPEG v2 He ygepxuBaeT HU3Kne Gutpentbl. Ha HEKOTOpPLIX nocneno-
BaTeNbHOCTAX BETBM 3TOrO KoAeka BblpOXaatTcsa B TOUKY. OTO obycnosne-
HO TeM, 4YTo Anda Bcex 10 HacCTpoek BuTpenTa kogek cxan nocregoBaTenb-
HOCTb Ha ogHOM BuTtpenTe.
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e KayectBo anga Visicron J B 3aBUCMMOCTU OT nocnenoBaTeribHOCTU — NNOOo
Bble, nNubo Hwxe, 4em y MM JPEG2000. Ha nocnepoBaTenbHOCTU
bankomatdi kayecTBO nocrnegoBaTeENbHOCTEN 3TUX KOAEKOB MOYTM OOMHAa-
KOBO.

e Ha nocneposartenbHocTn tensdi Visicron J 3aMeTHO BbIMIpbIBaeT B Ka4ecCT-
Be y kogeka MM JPEG2000. BepoaTHO, 3TO 06yCNOBNEHO OPUEHTMPOBAH-
HOCTbIO KOA€Ka ANns NpoBedeHUs BMAEOKOHepeHUnn — nocrnenoBaTterib-
HOCTb tensdi MeeT YepTbl XapaKTepPHbIE ASs BUAEONOTOKa KOHGEPEHLMIA.
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NON-STANDART

Ligos Indeo Video 4.5 & 5.11, VP 3.1 n Motion Wavelets
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Frame size
BE8 Ligos Indeo Video 4.5
BEE Ligos Indeo Video 5.11
—— VP3.1
©69 Motion Wavelets Aware
Picture 15. Sequence BANKOMATDdi
BbiBOAbI:

MpoTaxeHHocTb BeTBU Ana Motion Wavelets cBugetensCcTByeT 0 TOM, YTO
OaHHbIN KOAeK He cobnogaeT HaAcTporku GutpenTa u reHepupyeTt nocne-
[OBaTEeNbHOCTM C OYEHb BbICOKMMMU BuTpenTtammn. 3Ta 0COBEHHOCTL Xapak-
TepHa Ansl BCex BnageonocrnenoBaTesibHOCTEN.

Ligos 4.5 HemHoro otcTtaet ot Ligos 5.11. Ota TeHaeHUMs coxpaHsaeTcs Ha
BCEeX nocrieoBaTeribHOCTSIX.

VP 3.1 nugupyeTt B 3TON rpynne.
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BE8 Ligos Indeo Video 4.5
BE8 Ligos Indeo Video 5.11
—— VP31

©6© Motion Wavelets Aware

Picture 16. Sequence BATTLE

Ha atom rpacuke BetBb Motion Wavelets Bbipoxxgaetca B TOUKy. OTO CBA3AHO C
TeM, YTO KOAEK CXMMman nocrnefoBaTerfibHOCTb OAMHAKOBO C pasHbIMU HaCTpPOMKa-
Mu BuTtpenTa.
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PSNR

5000 110t 1sa00t 200 25000 300 35100 400 450" 5010

Frame size(with drop frames)
B85 Intel Indeo Video R 3.2

BEE Ligos Indeo Video 3.2
—9— Ligos Indeo Video 4.5
©6© Ligos Indeo Video 5.11
BEE VP 3.1

BEE Motion Wavelets Aware

Picture 17. Sequence BUS

Ha paHHom chunbme paboTtaeT Bepcua Ligos 3.2, HO nerko BuaeTb, YTO OHA CUIlb-
HO oTcTaeT oT bonee NO34HMX BEPCUI Kogeka.
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Frame size

BE8 Ligos Indeo Video 4.5
BE8 Ligos Indeo Video 5.11
—— VP3.1

©6© Motion Wavelets Aware

Picture 18. Sequence HELICOPTERdi

Peskne nepenagbl METPUKM Ha HU3KOM GuTpenTte y Ligos 4.5 & 5.11 cBmageTtenbcT-
BYIOT O HECTAabMNbHOCTM Kogeka.
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VSS H.264, VSS 1.2, Intel 1.263, VP 3.1, Cinepak by Radius, Visicron
Static & Dynamic
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0 1-10* 2-10* 3.10% 4-10* 5.10% 6-10* 710

Frame size
BE8 VSS 1.2
69 VP 3.1
Cinepak by Radius
XXX Visicron Static
B88 Visicron Dynamic
XXX VSS H.264

Picture 19. Sequence BANKOMATDdi
BbiBOAbI:

e Cinepak by Radius cunbHO npeBbiwaet 6uTpenT. Tem cambiM 3TOT KOAEK
CUIbHO 3arpomoXxgaeT U HaHOCUT yulepb HarnsgHocTw rpaduka. MNMoatomy
Ha rpadukax Ans nocrnefoBaTerbHOCTEN, Ha KOTOPbIX 3TOT KOAEK CUITbHO
npesbicun 6uTtpenT, BeTBM cooTtBeTcTBYoWen Cinpek by Radius He npuBo-
anTcs.

e Kopek Visicron paboTaeT npakTM4eckn WMOEHTUYHO B pexumax Static n
Dynamic — cooTBeTCTBYIOLLME BETBM OYEHb BNM3KKN Ha rpaduke.
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666 VP3.1

XXX Visicron Static
B88 Visicron Dynamic
XXX VSS H.264

Picture 20.

«MeToponorusy.
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Komnpeccuu, koTopas Obinia onvcaHa B XapakTepucTuke 3TOro Kogeka B pasgene
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Picture 21.
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Picture 22.
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BbiBOAbI:

e Ha nocnepoBaTtenbHOCTAX C HEBbICOKUM pa3spelwieHneM Cinepak by Radius
npeBbllLIaeT GUTPENT B CPaABHUTENBHO MeHbLUEN cTeneHu. Npu aTom kade-
CTBO OCTaeTCsl O4EHb HEBLICOKMM.

e Intel 1.263, paboTtatowunm Tonbko Ha bus n foreman, gocTuraeT HenmnoOxmx
pe3ynbTaToB. XOTA Ka4eCTBO nocrnefoBaTenbHOCTEN Xyxe, YeM y Visicron u
VP 3.1.

e KauectBo VP 3.1 Ha Bcex nocrnegoBaTenbHOCTAX 6mm3ko k VSS 1.2. XoTtsa
BeTBb VP 3.1 - cTabunbHO HMXe BeTBU VSS 1.2.

¢ KauectBo Visicron coenagaet VSS 1.2 Ha oguHakoBbIx butpenTtax. Ho cne-
ayeT OoTMeTuTb, YTo Visicron nydwe yaepxuvBaeT GUTpPEnT, NO3TOMY BETBb
VSS 1.2 pacnonoxeHa HEMHOro npaBee U Ha BbICOKMX butpentax VSS 1.2
nobnBaeTcs HeOONbLLOro NOBbILLEHNSA Ka4eCTBa.
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Strategy of Drop Frames

Drop-thpenmamu HasbIBaOTCA Kagpbl, KOTOPbIE KOOEK HE KogMpPYeT; Ha UX MeCTo B
BUaeonocneaoBaTensHOCTU NOACTaBNAeTCH NOocneaHnin cxaTtbld kagp. B otnnume
OT npegpiaywero Tmna rpadukos, Ha rpadukax PSNR — Frame Size (with drop
frames) oTpaxeHa 3aBucumoctb meTpukn Y-YUV PSNR oT peanbHOro cpegHero
pasmepa Kagpa — 4YacTHOe OT JeneHus pasMmepa unbma Ha 4nucrno KagpoB 6e3
drop-dbpenmos. Kogek reHepupyeT drop-ppenimbl C Lenbio cobnoaeHns ykasaH-
HbIX HAcTpoek GuTtpenTa, T.e. YTOObl YMEHbLUNTL pasMep cxaToro unbma. Yacro,
Kogek reHepupyeT drop-copenmbl Noapaa, YTO 3HAYUTENbHO 3aTpyaHAET NpoCMOTp
cXkKatoro unbma — BMECTO U3MEHSIIOLWENCS CLEeHbl, HabniogaeTtcs craTudeckas
KapTuHKa (adpdpekT cnang-woy). Takum obpasom, Ha rpadmkax aToro Tmna HeTpya-
HO BMAOETb OMTPEnT, HauMHaa C KOTOPOro KOAEK nepecTtaeT reHepuposaTb drop-
dpenmbl. ITOT OUTPENT COOTBETCTBYET TOYKE, HaYMHasi C KOTOPOW coBnagatoT
BeTBU rpacmkos ¢ ydetom drop-cpperimoB 1 6e3. Ho atoT Gutpent, BoOOLWE roBO-
ps, He ABNAETCA KpUTepuemM CpaBHEHUS KayecTBa KoOeKoB. T.K. KOAEK MOXeT re-
HepupoBaTb drop-periMbl «rpamMoOTHO» U BCTaBMATb UX B BMAeonocregoBaTenb-
HOCTb TakK, YTO Norb3oBaTernb UX He 3aMeTuT. Ha gaHHbIX rpadukax HEBO3MOXHO
onpegenuTtb nosvunn drop-chpenmMoB B nocnefoBaTenbHOCTU, U, criefoBaTensbHo,
HEBO3MOXHO OLEHUTb «rPaMOTHOCTb» MCNOMNb30BaHUA drop-penmos.

Mpun cpaBHEHUN KOOEKOB B 3TOM pasferne cnegyet obpalwiatb BHUMaHME Ha TO, Kak
6GnM3Ko K OCYM OpAMHAT PacnosioXeHbl BETBU Ha rpaduke, oTpaxkaroLwemM NUCNnonb30-
BaHne drop-chpenmMoB. HeM neBee HaxoaAUTCA BeTBb KoAeKa, TEM MeHbLUne cpefn-
HWe pasmepbl KaApoB XapaKkTepHbl ON9 COOTBETCTBYIOLLEN CXaTon nocnenosa-
TenbHOCTU. Yem MeHblue cpefHun pasmep kagpa, TeMm Gonbwe FPS Ha Bbixoge.
Takum obpasom, Kofekun, Yb BETBM pPacnorioXeHbl nesee, AaloT Ha Bbixoae 6orb-
we FPS npu ToM xe kadecTse.
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MPEG4

CS MSU GRAPHICS&MEDIA LAB

moscow, 15 MAY 2003

Microsoft 3688 v3, Divx 3.1, Divx 4.02, Divx 5.02 and Xvid 2.1
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Picture 23. Sequence BANKOMAT(di
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BbiBOAbI:

Drop-dpenmbl reHepupytoT Tonbko Microsoft v3 n Divx 3.1.

Ha HM3Knx 1 BbICOKMX BuTpenTax crnegyeT ncnonb3osatb Microsoft v3, T.k.
€ro BeTBb HaxoauTcsa neeee Ha rpaduke. Npn ogHOM KayecTBe, Ha BbiXxode
O6ynet 6onbwe FPS y aToro kogeka.

Ha cpeaHux 6utpentax BetBb Divx 3.1 HaxoguTcs nesee, noatomy FPS Ha
BbIXOA€e 3TOro Kogeka - 6onbLue.

N3rm6 BetBm Xvid 2.1 obycnosneH He Hanuumem drop-ppenmoB, a cneum-
PUYHBIM U3MEHEHNEM CpelHero pasmMmepa kagpa.

Divx 4.02 u Divx 5.02 He reHepupytoT drop-dppenmoB. Kak cneacrteue, ans
3TUX KOAEKOB XapaKkTEepPHO yBENNYEHNE HU3KNX OUTPENTOB.
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moscow, 15 MAY 2003
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DivX 3.1 alfa fast motion
DivX 3.1 alfa low motion
DivX 4.02

DivX 5.02

Xvid

Picture 24. Sequence TENSdi

HetpyoHo Bugetb, yto Divx 3.1 B gaHHOM cnyyae He creHepuposan drop-
dperimoB. OTO eAMHCTBEHHAs BUOEONOCNEA0BATENBHOCTL C TAKUM CBONCTBOM.
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Microsoft v1 & v2 & v3, Divx 4.02, 3IVX D4
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=+ MS 3688 V2

BEE MS 3688 V3

—— DivX4.02

BE8 31VX D4

Picture 25. Sequence BATTLE
BbiBOAbI:
e B pgaHHom rpynne Tonbko kogekn Microsoft ncnonb3sytot drop-cperimei.

e B pgaHHoM rpynne o4eBngHo npenmywiectso Microsoft v3.
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Frame size(with drop frames)
XXX MS 3688 V1
=+ MS 3688 V2
BEE MS 3688 V3
—— DivX4.02
BE8 3I1VX D4
Picture 26. Sequence BUS
BbiBOAbI:

e Ha nocnepoBaTenbHOCTAX C HEBBLICOKMM paspelueHnem — bus n foreman —
Microsoft He ucnonb3oBan drop-copenmsbl. T.K. pasamep Kagpos HebonbLLON,
KoAEeK CMor yaepXatb GuTpenTbl He reHepupys drop-penmos.
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JPEG
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©69 Visicron J
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BE8 Morgan Multimedia JPEG2000
—— Morgan Multimedia JPEG V2
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Picture 27. Sequence BANKOMATDdi
BbiBOAbI:

CS MSU

e B ganHom rpynne Toneko Visicron J ncnoneayet drop-dppenmebl. NMoaTomMy no
konunyecty FPS ero cpaBHMBaTb HE C KEM.
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Picture 28. Sequence BATTLE
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Picture 29. Sequence BBC3di
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Picture 30. Sequence BUS
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Picture 31. Sequence FOREMAN

CS MSU G&M Lab/ Video Group / http://www.compression.ru/video/ 41




VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB

VIDEO GROUP mMoscow, 15 MAY 2003
35
30
-
Z 25
=W

/

20
15 4 4
0 2000 4000 6000 8000 1-10 1.2-10 1.4-10
Frame size
BE8  Morgan Multimedia JPEG2000
—— Morgan Multimedia JPEG V2
SS9 Visicron J
35
30
2
Z 2
=% /
20
15 . .
0 2000 4000 6000 8000 1-10 1.2:10 1.4-10

Frame size(with drop frames)
BE8 Morgan Multimedia JPEG2000
—— Morgan Multimedia JPEG V2
SS9 Visicron J

Picture 32. Sequence HELICOPTERdi
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Picture 33.
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Picture 34.

Sequence SUSIdi
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VIDEO GROUP

PSNR

PSNR

CS MSU G&M Lab/ Video Group / http://www.compression.ru/video/

CS MSU GRAPHICS&MEDIA LAB
moscow, 15 MAY 2003
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Picture 35.

Frame size(with drop frames)

Sequence TENSdi



VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003

NON-STANDART

Ligos Indeo Video 4.5 & 5.11, VP 3.1 and Motion Wavelets
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Picture 36. Sequence BANKOMATDdi
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003

BbiBOAbI:
e VP 3.1 n Motion Wavelets He reHepupytoT drop-dperimbl

e 3pecb o4eBMAHO npeumyLecTBo Ligos 5.11 — ero BeTBb pacnonoxeHa ne-
Bee.
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
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VSS H.264, VSS 1.2, Intel 1.263, VP 3.1, Cinepak by Radius, Visicron
Static & Dynamic
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XXX Visicron Static
B88 VIsicron Dynamic

XXX VSS H.264
Picture 37. Sequence BANKOMATDdi
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003

BbiBOAbI:

e Cinepak by Radius He ncnonbayeT drop-ppenmMbl. OTO 3aKOHOMEPHO, Y4n-
TbiBast OUTPENT HA KOTOPOM OH CXXUMaeT.
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VIDEO CODECS COMPARISON TEST/ PART 2
VIDEO GROUP

CS MSU GRAPHICS&MEDIA LAB
moscow, 15 MAY 2003
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Picture 38.

Sequence BATTLE
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003

BbiBOAbI:
e Drop-hpenmbl UCNONbL3YIOT TOMNbKO Koaeku Visicron.

e CpegHun pasmep kagpoB meHbwe y Visicron Dynamic - crnegoBaTenbHO,
konunyectBo FPS Ha Bbixoge atoro kogeka — 6onbLue.

° ,D,J'IFI BCEX OCTarlbHbIX MocrnenoBaTenNbHOCTEN cnpaBseasniMBbl aHanorn4Hole
yTBEepPXOEHUA.
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VIDEO CODECS COMPARISON TEST/ PART 2
VIDEO GROUP

CS MSU GRAPHICS&MEDIA LAB
moscow, 15 MAY 2003

U-PSNR Diagrams

MPEG4 Microsoft 3688 v3, Divx 3.1, Divx 4.02, Divx 5.02 and Xvid 2.1
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Picture 39. Sequence BATTLE
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB

VIDEO GROUP MOSCOW, 15 MAY 2003
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Picture 40. Sequence HELICOPTERdi
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VIDEO CODECS COMPARISON TEST/ PART 2

VIDEO GROUP

CS MSU GRAPHICS&MEDIA LAB
moscow, 15 MAY 2003
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Picture 41.

Sequence NDDP7di
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VIDEO CODECS COMPARISON TEST/ PART 2

VIDEO GROUP

CS MSU GRAPHICS&MEDIA LAB

moscow, 15 MAY 2003
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Picture 42. Sequence TENSdi
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB

VIDEO GROUP MOSCOW, 15 MAY 2003
40
= = —F1
30
o
Z
wn
A
S
25
20
15
0 2000 4000 6000 8000 1-10* 1210 1410 1610
Frame size

66 DivX 3.1 alfa low motion
B58 DivX 3.1 alfa fast motion

€ DivX 4.02
DivX 5.02
BEE Xvid
45
=] =) & & —H
40 GZ/Z/B/E——D
=2 0
4 = = £
ZIEY x
o
30
s 4 4 4
0 2000 4000 6000 8000 110 1.2-10 1.4-10 1.6-10°
Frame size

696 DivX 3.1 alfa low motion
B58 DivX 3.1 alfa fast motion
¢ DivX 4.02

DivX 5.02
BEE Xvid

Picture 43. Sequence SUSIdi
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003

BbiBOAbI:

e Divx 3.1, 5.02 & 4.02 n Microsoft v3 cTabunbHO yoepXxuBalT LBETOBbIE
KOMMOHEHTbI Ha BbICOKOM ypOBHE. OTO BMAHO Ha BCEX NOCneAoBaTeSlbHO-
CTSX.

e Xvid 2.1 Henmoxo coxpaHsAeT LBETOBYK KOMMOHEHTY Ha 3allyMIeHHbIX
dunbmax, Hanpumep: susidi, tensdi, nddp7di. Ha ocTtanbHbIX e OH 3aMeT-
HO yCTyrnaeT ApYrMM KoJeKaM.
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VIDEO CODECS COMPARISON TEST/ PART 2

VIDEO GROUP

Microsoft v1 & v2 & v3, Divx 4.02, 3IVX D4

CS MSU GRAPHICS&MEDIA LAB

moscow, 15 MAY 2003
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Picture 44. Sequence BANKOMATDdi
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP MOSCOW, 15 MAY 2003
BbiBOAbI:

e Microsoft coxpaHseT U-komnoHeHTy ny4ywe Y-PSNR Ha 5dB Ha BbiCOkMX
outpenTax 1 Ha 15-20 dB — Ha HU3KKX.

e Bce kogeku nyduwe coxpaHAT UBETOBYHO KOMMOHEHTY. [puyem BeTBU U-
PSNR gns Divx 4.02 n 3IVX D4 Bbiwe cooTBeTcTBYtOWMX BeTBen Y-PSNR
Ha 4-5 dB.

° ﬂ,J'IFI OCTanbHbIX MNoOcreagoBaTeNbLHOCTEN cnpaesedrnnebl aHanorn4yHble YyT-
BepXxXgeHuA.
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VIDEO CODECS COMPARISON TEST/ PART 2
VIDEO GROUP

CS MSU GRAPHICS&MEDIA LAB
moscow, 15 MAY 2003

JPEG
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BE8 Morgan Multimedia JPEG2000
—— Morgan Multimedia JPEG V2
©69 Visicron J
Picture 45. Sequence BANKOMATDdi
BbiBOAbI:

e U-PSNR gna MM JPEGV2 Ha 5-15 dB Bbiwe Y-PSNR.

e U-PSNR y Visicron n MM JPEG2000 Ha BbicOkux Gutpentax Ha 5-7 dB
Bbllwe YeM Y-PSNR, Ha HU3kux — Bbiwe Ha 10-15dB.
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB

VIDEO GROUP mMoscow, 15 MAY 2003
40
/QO
3 %
— 3
o
o E/l /
=W
N R
g
E/ </
20 [©)
15 4 4 4 4 4 4
0 2000 4000 6000 8000 1-10 1.2-10 1.4-10 1.6-10 1.8-10 2-10 22-10
Frame size
BE8  Morgan Multimedia JPEG2000
—4— Morgan Multimedia JPEG V2
SS9 Visicron J
46
P
44 /Er
v 40 /e'//‘e o
z Z/@% /
23 =
36 B// /
34 /
4
32 4 4 4 4 4 4
0 2000 4000 6000 8000 1-10 1.2-10 1.4-10 1.6-10 1.8-10 2-10 22-10
Frame size
BE8 Morgan Multimedia JPEG2000
—4— Morgan Multimedia JPEG V2
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Picture 46. Sequence BUS
BbiBOAbI:

e Ha Huskmx butpentax U-PSNR Bbiwe y Visicron J, Ha Bbicokux — y MM
JPEG2000.

e Bce kogekn u3 pgaHHown rpynnbl U-KOMMOHEHTY COXpaHAT nydwe Y-
KOMIMOHEHTHI.
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003

NON-STANDART

Ligos Indeo Video 4.5 & 5.11, VP 3.1 and Motion Wavelets
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Picture 47. Sequence BUS
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003

BbiBOAbI:

e Ligos 3.2 & 4.5 1 VP 3.1 uBeTOBYIO KOMMOHEHTY COXPaHWUMK fyyLle Yyem sip-
KocTHyto. CnegyeT 3aMeTuTb, YTO, TPAOULMOHHO, NpeanoYvTeHne oTaaeTcs
APKOCTHOW KOMMOHEHTE. OTO CBA3aHO C TeM, YTO YeroBeyecKoe 3peHue
Bonee YyBCTBUMTENBHO K MU3BMEHEHMWIO APKOCTU HEXEeNK LBeTa.

e Motion Wavelets n Ligos 5.11 o6e KOMMNOHEHTbI yaepxanv npuénmanTernb-
HO Ha OZIHOM YPOBHE.

e Ha Apyrnx nocrieaoBaTesibHOCTAX KOAEKU BeOyT cebs MOEHTUYHO NpuBe-
OEHHOMY npumMmepy, N03TOMY Apyrune Fpad)I/IKI/I 30eCb He NMpuUBOOATCA.
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003

VSS H.264, VSS 1.2, Intel 1.263, VP 3.1, Cinepak by Radius, Visicron
Static & Dynamic
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BE8 VSS1.2
669 VP3.1
Cinepak by Radius
XXX Visicron Static
BEE  Visicron Dynamic
XXX VSS H.264

U-PSNR

Frame size
BE8 VSS1.2
669 VP3.1
Cinepak by Radius
XXX Visicron Static
BEE  Visicron Dynamic
XXX VSS H.264

Picture 48. Sequence BANKOMATDdi
BbiBOAbI:

e Cinepak by Radius U-KOMNOHEHTY coxpaHsieT nyywe ApkocTHoM Ha 7-10
dB.
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB

VIDEO GROUP
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BbiBOAbI:

moscow, 15 MAY 2003
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VSS H.264

Picture 49. Sequence BATTLE

Ha 6onblwunHcTBe nocnepgosatenbHocten BeTBb U-PSNR ana VSS 1.2 Hu-
Xe, yem y VP 3.1 n Visicron.
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VIDEO CODECS COMPARISON TEST/ PART 2
VIDEO GROUP

CS MSU GRAPHICS&MEDIA LAB

moscow, 15 MAY 2003
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Picture 50.

BbiBOAbI:

7000

8000 9000 1-10* 1.1-10% 12-10

MocnepnoBaetTnbHocTL BBC3di

e Ha HM3KknMx 6|/|Tpe|7|Tax U-KOMI'IOHeHTy ny4duwle oOcCTallbHbIX COXpaHAEeT

Visicron, Ha Bbicokux — VP 3.1.
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
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Picture 51. Sequence FOREMAN

BbiBOAbI:

e Ha paHHoM nocnepoBatenbHocTM VSS 1.2 Ha BbICOKMX BUTpenTax coxpa-
HUI U-KOMNOHEHTY nydLle Apyrnx KoOeKoB aTOW rpynnbl.
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003

Y-Difference Diagrams

[aHHbIi rpadunk oTpaxkaeT ANHAMUKY U3MEHEHMST SIPKOCTU B 3aBUCUMMOCTM OT GUT-
periTa. Mo ocu opauHaT OTNOXeHa Pa3HOCTb CPeaHUX SPKOCTEN CxXaToh U OpuUrn-
HanbHOW nocrnegoBaTtenbHocTel. Mo ocu abcumcc — HomMep 3amepa T.e. GUTPENT.
Takum oGpasom, ecnv opanHaTa TOYKM MOMOXUTENbHA, 3HAYUT HAa COOTBETCTBYHO-
LemM GuTpenTe NPOM3OLLIIO NOBbILLEHNE SIPKOCTU, €CNN — HET, 3HAYUT — NOHXKEHNE
T.€. 3aTEMHEHME.
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003

MPEG4

Microsoft 3688 v3, Divx 3.1, Divx 4.02, Divx 5.02 and Xvid 2.1
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Picture 52. Sequence BANKOMATDdi
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Picture 53. Sequence BATTLE
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB

VIDEO GROUP mMoscow, 15 MAY 2003
25
2
s /E’_’—Ea—"-_’
. 3/
g B =) &
2 1
7
>
LT
| R——
-0.5 \

0 1 2 3 4 5 6 7 8
Number of measurement

XXX MS_ 3688 V3

666 DivX 3.1 alfa fast motion

E58 DivX 3.1 alfa low motion

¥ DivX 4.02
DivX 5.02
BEE Xyid
Picture 54. Sequence BBC3di
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Picture 55. Sequence HELICOPTERdi
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP mMoscow, 15 MAY 2003
BbiBOAbI:
e Divx 4.02 & 5.02 cTabunbHO NOBbLILAKT APKOCTb Ha 2-2.5 nyHKTa.
e Xvid 2.1 noBblwaeT gpkocTb Ha 1-2 dB.

e Divx 3.1 n Microsoft v3 Ha HM3KNX BUTpenTax N3MEHSIOT APKOCTb Ha 1.5-2
dB B 06€e CTOpOHbLI, HA BbICOKMX — OCTaBIAKOT NpakTUyYeckn 6e3 N3ameHeHun.
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003

Microsoft v1 & v2 & v3, Divx 4.02, 3IVX D4
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XXX MS 3688 V1
+++ MS_ 3688 V2
BE88 MS 3688 V3
—— DivX 4.02
888 3IVX D4
Picture 56. Sequence BANKOMATDdi
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BE8 3[VX D4

Picture 57. Sequence BATTLE
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Number Of measurement
%% MS 3688 V1
+++ MS_3688 V2
B88 MS 3688 V3
—— DivX 4.02
B8 3I1VX D4

Picture 58. Sequence BUS
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Number of measurement
XXX MS 3688 V1
+++ MS_ 3688 V2
BE88 MS 3688 V3
—— DivX 4.02
BE8 3[VX D4
Picture 59. Sequence HELICOPTERdi
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0 \w £ 8 &8 &8 5 tH
1 2 3 4 5 6 7 8

Number of measurement
MS_3688 V1
MS_3688_V2

DivX 4.02
3IVX D4

Picture 60. Sequence NDDP7di

BbiBOAbI:

Divx 4.02 ctabunbHo noBbIWAET SAPKOCTb Ha 2-2.5, 3IVX D4 — Ha 1.

Kogeku Microsoft Ha HEKOTOPbIX nocsieaoBaTesibHOCTAX N3MEHAKOT APKOCTb
Ha HU3KNX 6|/|Tpe|7|Tax, Ha BbICOKMUX — APKOCTb HE MEHAETCA.

Ha nocneposatenbHocTn nddp7di nepenagbl Apkocty y kogeka Microsoft
v1 o6ycnoBneHbl OWMBKON Npu CXaTUK AaHHOW NOCnenoBaTeNbHOCTMY.
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JPEG
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Number of measurement

BE8 Morgan Multimedia JPEG2000

—— Morgan Multimedia JPEG V2

S99 VisicronJ
Picture 61. Sequence BANKOMATDdi
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BE8 Morgan Multimedia JPEG2000

—— Morgan Multimedia JPEG V2

699 VisicronJ
Picture 62. Sequence BATTLE
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Number of measurement
B85 Morgan Multimedia JPEG2000
—&— Morgan Multimedia JPEG V2
SS9 Visicron J
Picture 63. Sequence BBC3di
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Number of measurement

BE8 Morgan Multimedia JPEG2000

—— Morgan Multimedia JPEG V2

SS9 Visicron J

Picture 64. Sequence BUS
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1
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0 1 2 3 4 5 6 7 8
Number of measurement
B85 Morgan Multimedia JPEG2000
—&— Morgan Multimedia JPEG V2
SS9 Visicron J
Picture 65. Sequence HELICOPTERdi
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Number of measurement
BE8 Morgan Multimedia JPEG2000
—— Morgan Multimedia JPEG V2
SS9 Visicron J
Picture 66. Sequence NDDP7di
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0.5
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0
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-1
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0 1 2 3 4 5 6 7 8
Number of measurement
B85 Morgan Multimedia JPEG2000
—&— Morgan Multimedia JPEG V2
S99 Visicron J
Picture 67. Sequence TENSdi
BbiBOAbI:

e MM JPEG2000 Ha HM3KMX BuTpenTax Ha HEKOTOPbIX NOCNen0oBaTENbHOCTAX
MEHSIeT APKOCTb Ha 4-5, Ha BbICOKUX N3MEHEHME SPKOCTN HE3HAYUTENBHO.

e Visicron J usmMeHsieT ApkocTb He Gonee, Yyem Ha 1. XOTs Ha nocnegosa-
TenbHOCTU battle Ha HM3kOM BUTpeNnTe APKOCTb MEHSIETCS Ha 2.

e MM JPEG v2 MeHsieT SpkoCTb MeHee 4yeM Ha 1 Ha Bcex butpenTtax. Ha no-
cneposatenbHocTn bbc3di kogek yBenunumn apkocTb Ha 1.5 Ha Bcex GUT-
penTax.
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NON-STANDART

moscow, 15 MAY 2003

Ligos Indeo Video 4.5 & 5.11, VP 3.1 and Motion Wavelets
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Number of measurement
B88 Ligos Indeo Video 4.5
BE8 Ligos Indeo Video 5.11
—— VP3.1
666 Aware Motion Wavelets
Picture 68. Sequence BATTLE
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BE8 Ligos Indeo Video 5.11

—— VP31

669 Aware Motion Wavelets

Picture 69.

J
Number of measurement

Sequence BBC3di
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Number of measurement

EE8  Intel Indeo Video R 3.2

BEE8 Ligos Indeo Video 3.2

—9— Ligos Indeo Video 4.5

©6© Ligos Indeo Video 5.11

8558 VP 3.1

BE88 Motion Wavelets Aware

Picture 70. Sequence BUS
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Number of Ifqeasurement
B88 Ligos Indeo Video 4.5
BE8 Ligos Indeo Video 5.11
—— VP3.1
669 Aware Motion Wavelets

Picture 71. Sequence HELICOPTERdi
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Number of Ifqeasurement
B88 Ligos Indeo Video 4.5
BE8 Ligos Indeo Video 5.11
—— VP3.1

666 Aware Motion Wavelets

Picture 72. Sequence TENSdi

BbiBOAbI:

e Motion Wavelets n VP 3.1 crabunbHO yBenuumBalT dApkocTb. Motion
Wavelets - Ha 2- 2.5 dB, VP 3.1 - Ha 0.5 — 1.0dB.

e Kopekn Ligos Ha HU3KMX OUTpenTax U3MEHSAT SPKOCTb B 06 CTOPOHBI.
lMpryem Ha HEKOTOPbLIX NOCreAoBaTENbHOCTSAX KonebaHus BeCcbMa 3Hauu-
TenbHble, Hanpumep Ha helicopterdi n battle. Ha Bbicokux e - nx nosege-
HMe ctabunuampyetca - 34ecb HabnaaeTcs CHMKEHME SAPKOCTU MEHbLUEe
yem Ha 0.5 dB.
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VSS H.264, VSS 1.2, Intel 1.263, VP 3.1, Cinepak by Radius, Visicron
Static & Dynamic
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0 1 2 3 4 5 6 7 8
Number Of measurement
BEE VSS1.2
SS9 VP 3.1

Cinepak by Radius
XXX Visicron Static
BEE8  Vsiscron Dynamic
XXX VSS H.264

Picture 73. Sequence BANKOMATDdi

0.5

| D S G

Y-difference

-0.5
-1
0 1 2 3 4 5 6 7 8
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BEE VSS 1.2
66 VP3.1

XXX Visicron Static
BEE8  Vsiscron Dynamic
XXX VSS H.264

Picture 74. Sequence BATTLE
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Number of measurement
BEE VSS1.2
666 VP3.1
XXX Visicron Static
BE8 Vsiscron Dynamic
XXX VSS H.264
Picture 75. Sequence BBC3di
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Number of measurement
BEE VSS1.2
—©— Intel 1.263
©66 VP3.1
Cinepakby Radius

XXX Vsiscron Static
B88 Visicron Dynamic
XXX VSS H.264

Picture 76. Sequence BUS
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Number of measurement
BEE8 VSS1.2
—9— Intel 1.263
669 VP3.1
Cinepakby Radius
XXX Vsiscron Static
B88 Visicron Dynamic
XXX VSS H.264
Picture 77. Sequence FOREMAN
BbiBOAbI:

e Cinepak by Radius npaktnyeckun He U3MeHsIeT APKOCTb.
e /3meHeHue sipkocTn kogekamm VSS 1.2 n VP 3.1 Takke He3HAYNTENbHbI.

o Kopeku Visicron nameHsl0T sipkocTb He 6ornee vyem Ha 1.5. MNpuyem ¢ poc-
TOM BuUTperniTa UsMeHeHne APKOCTN YacTo He cTabunmnampyeTcs.

e H.264 cTtabunbHO noBbiwaeT ApKoCTb Ha 1-2dB.
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Bitrate Handle Diagrams

Mo ocx opanHaT OTNOXEHO OTHOLIEHME WUCTUHHOTO BuTpenTa K yKaszaHHOMY nepen
npoLeccoM Komnpeccuu; no ocu abcumcc — Homep unbma (CyTb duTpenTt). Ha
3TOM rpaduke BUOHO BO CKOJIbKO pa3 WCTUHHbIN OuTpenT 6onble (Bitrate Handle
> 1) unn meHbLe (Bitrate Handle < 1) ykasaHHOro nonb3oBaTenem B HacTpoOWMKax
KoJeka.
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MPEG4

Microsoft 3688 v3, Divx 3.1, Divx 4.02, Divx 5.02 and Xvid 2.1
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Number of measurement
XXX MS_3688 V3
SS9 DivX 3.1 alfa fast motion
E58 DivX 3.1 alfa low motion
¢ DivX 4.02
DivX 5.02
BE8 Xvid
Picture 78. Sequence BBC3di
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XXX MS 3688 V3
96 DivX 3.1 alfa fast motion
B58 DivX 3.1 alfa low motion
¢ DivX 4.02

DivX 5.02
BEE Xvid

Picture 79. Sequence BUS
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Number of measurement
MS 3688 V3
DivX 3.1 alfa fast motion
DivX 3.1 alfa low motion
DivX 4.02
DivX 5.02
Xvid

Picture 80. Sequence FOREMAN
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DivX 3.1 alfa fast motion
DivX 3.1 alfa low motion
DivX 4.02
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Picture 81. Sequence SUSIdi
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BbiBOAbI:

Divx 3.1 n Microsoft v3 yaepxmBatoT OUTpEenT 3aMeTHO nyylle ApYyrux koge-
KOB 3ToW rpynnbl. Ho cnegyeT NOMHUTbL, YTO B AaHHOM criydae, 3To JOCTu-
raetcd 3a cyeT UCNOMb3oBaHUA drop-pPpenmMoB — 3TO XOPOLLUO BUAHO Ha
rpacpmkax pasgena «Ctpaternsa drop-pperimoBy.

Fast motion Ha HekoTOpbIX NMocneaoBaTENbHOCTAX OAET 3aMEeTHbIN BbIUT-
pbil MO cpaBHeHUIo ¢ low motion Ha BbICOKUX BUTpenTax.

Hennoxo pa6otaet Xvid 2.1 - OH He reHepupyeT drop-penmbl, a BUTpenT
yaepxuBaeT noyTn Takke kak Divx 3.1 un Microsoft v3, xoTs 1 He Ha Bcex
nocnefoBaTenbHOCTSAX — Ha bbc3di OH 3HauMTenbHO yCTynaeT aTUM Koae-
KaM Ha HU3KUX BuTpenTax.

Divx 4.02 & 5.02 BegyT cebs npakTuyecks oguMHaAKOBO — B OOQHOM Cryyae
nyywe pabotaetT 4.02, B gpyrom — 5.02. W3 rpachmkoB aTON Yactn u pas-
aena «CtpaTterna drop-cpperimoB» crnegyeT, YTO Ha HacTpomkax Mo ymon-
yaHuto Bepcun Divx 4.02 u cTaplue He reHepupytoT drop-copenmel. [oaTomy
KOOEKM He yOepXuBalT HU3KME BUTPENTbl, XOTA KayecTBO (pMnbMOB npu
3TOM CYLLEeCTBEHHO MoBbIWaeTcs. T.e. anbTepHaTUBa pasMep - Ka4yecTBO B
JaHHOM criyvae pellaeTcs B Nosib3dy nocneaHero.
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Microsoft v1 & v2 & v3, Divx 4.02, 3IVX D4
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Bitrate handle

20
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MS_3688 V1
MS_3688_V2
MS_3688_V3
DivX 4.02
3IVX D4

Number of measurement

Picture 82. Sequence BBC3di
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MS_3688 V1
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DivX 4.02
3IVX D4

Number of measurement

Picture 83. Sequence BUS
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Number of measurement
¢ MS 3688 V1
+++ MS 3688 V2
BEE MS 3688 V3
—o— DivX 4.02
BE8 3[VX D4
Picture 84. Sequence FOREMAN
BbiBOAbI:

e Microsoft npeBbiwaeTt 6utpent B 1.5-3 pasa. Cnegyet oTMeTUTb, YTO Ha
HU3KMX BUTpenTax ncnonbayTcs drop-ppenmbl.

e 3IVX D4 B 3aBMCUMOCTM OT MocrefoBaTeNbHOCTM NPEBbILIAET HU3KME OUT-
pentbl B 10-50 pas. Kogek He reHepupyeT drop-dperimbl. Boicokne butpen-
Tbl KOA€eK npesbiwaeT B 1.5-2 pasa.

e Divx 4.02 npeBblwaeT HU3kne Gutpentsl B 10-20 pa3 Ha pasHbix nocrneno-
BaTeNbHOCTAX. Ha BbICOKMX BUTpenTax npeebieHne gocturaet 1.5-2 pas.
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VIDEO GROUP

JPEG

Bitrate handle

0
0 1 2 3 4 5 6 7 8

Number of measurement
BE8 Morgan Multimedia JPEG2000
—%— Morgan Multimedia JPEG V2
©6© Visicron J

Picture 85. Sequence BANKOMATDdi
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Number of measurement

BE8 Morgan Multimedia JPEG2000
—— Morgan Multimedia JPEG V2
©6© Visicron J

Picture 86. Sequence BBC3di
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Number of measurement
BE8  Morgan Multimedia JPEG2000
—— Morgan Multimedia JPEG V2
©6© Visicron J

Picture 87. Sequence FOREMAN
BbiBOAbI:

e MM JPEG v2 yBenuumsaet HU3kun 6utpent B 6-30 pa3 B 3aBUCUMOCTU OT
nocnegoBaTenbHOCTU. Ha Bcex nocnenoBaTenbHOCTSAX, 3a UCKMNIOYEHUEM
bus n foreman, ygepxuvBaeT Tonbko nocrneaHun 6utpent — 2340 kbut/c.

e Visicron J 1 MM JPEG2000 yaepxusatoT 6utpent. MakcumanbHoe yBenu-
YyeHue cocTaBsnseT He bonee 2 pas.
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NON-STANDART

Ligos Indeo Video 4.5 & 5.11, VP 3.1 and Motion Wavelets
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Number of measurement
BE8 Ligos Indeo Video 4.5
BE8 Liogs Indeo Video 5.11
—— VP31
69  Aware Motion Wavelets
Picture 88. Sequence BATTLE
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BE8 Ligos Indeo Video 4.5
BE8 Liogs Indeo Video 5.11
—— VP3.1
©6©  Aware Motion Wavelets

Picture 89. Sequence BBC3di
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Bitrate handle

0 1 2 3 4 5 6 7 8

Number of measurement
B85 Intel Indeo Video R 3.2
B85 Liogs Indeo Video 3.2
—9— Ligos Indeo Video 4.5
©6© Ligos Indeo Video 5.11
8588 VP 3.1
B85 Motion Wavelets Aware

Picture 90. Sequence BUS
BbiBOAbI:

e Motion Wavelets He ygepxvBaeT gaxe BbICOKME OUTPENTbl — TOSMbKO Ha
battle BeTBb 3TOro Kogeka HauMHaeT NPUONMXaTbCA K €AUHULE C POCTOM
BuTtpenTa.

e VP 3.1 He yaepXuBaeT HU3KMX OUTPenTOB. IOTO BMOSHE 3aKOHOMEPHO
BCNeaCcTBME TOro, YTO OH He reHepupyeTt drop-dpenmos (cMm. «Ctparterus
drop-bpenmoBy). Ha Bbicokux 6utpenTtax pabotaeTt HENMoOxo n B 60NbLUNH-
CTBE CryyaeB — Nnydlwe kogekos Ligos.

e Ligos 4.5 & 5.11, ncnonb3ya drop-penmbl, HEMNNOXO YOEPXKMBAKOT HU3KMNE
OGuTpenTbl. XOTS Ha HEKOTOPbIX MOCNeAOBaTENbHOCTAX AalT ABYKpaTHoOe
yBenuyeHne paxe Ha BblIcOKOM butpewnTe (bus, bbc3di).

e Ligos 3.2 He ygoepxuBaeT HU3KMEe OUTPENTbI, Ha BbICOKMX paboTaeT Takke
Kak Bepcumn 4.5 n 5.11.
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VSS H.264, VSS 1.2, Intel 1.263, VP 3.1, Cinepak by Radius, Visicron
Static & Dynamic
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Number of measurement
BEE8 VSS1.2
696 VP3.1
Cinepak by Radius
XXX Visicron Static
B88 Visicron Dynamic
XXX VSS H.264
Picture 91. Sequence BANKOMATDdi
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Number of measurement

BEE VSS 1.2

66 VP3.1

XXX Visicron Static
B88 Visicron Dynamic
XXX VSS H.264

Picture 92. Sequence BATTLE
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Number of measurement
VSS 1.2
VP 3.1
Visicron Static
Visicron Dynamic
VSS H.264

Picture 93. Sequence BBC3di
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0 1 2 3 4 5 6 7 8
Number of measurement
BEE VSS1.2
—— Intel 1.263
696 VP3.1
Cinepak by Radius
XXX Visicron Static
B88 Visicron Dynamic
XXX VSS H.264

Picture 94. Sequence BUS
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VIDEO GROUP
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Number of measurement
BEE VSS 1.2
66 VP3.1
XXX Visicron Static
B&8 Visicron Dynamic
XXX VSS H.264
Picture 95. Sequence NDDP7di
BbiBOAbI:

Cinepak by Radius o4yeHb cunbHO yBenuumBaeT OUTPENT, HA HEKOTOPbIX
nocrefoBaTeNbHOCTSX NpeBblweHne - bonee Yyem B 100 pas.

VP 3.1 He yaoepxuBaeT Hu3kue outpentol. Criegyet OTMETUTb, YTO KOOEK HE
ucrnons3yeT drop-openmbl.

VSS 1.2 Takke He yaepXuBaeT HU3KMe OUTPeNnTbl, OOHaKo yBenuyunsaeT
GuTpent He BGonee 4yem B 7 pas.

Intel 1.263 ynepxuBaeT GutpenT. Ha HM3KNX GuTpenTax Kogek ucnonb3yet
drop-penmsil.

Kogekn Visicron He yBenuumaloT OuTpenT. Bbicokne OUTpenTbl Kogek
yMeHbLUIaeT — ABHag onNTuMM3aums BUAEoNoToka Ang nepegayn no cetu.

H.264 ypoepxuBaeTt 6utpent xyxe VSS 1.2, npnyem oba kogeka He NCnonb-
3ytoT drop-permsil.
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VIDEO CODECS COMPARISON TEST/ PART 2 CS MSU GRAPHICS&MEDIA LAB
VIDEO GROUP moscow, 15 MAY 2003

Video Codecs Comparison consists of the following sections:
e Part 1: Methodology
e Part 2: PSNR Diagrams For All Video Codecs — this document
e Part 3: Frame-accurate Comparison

e Part 4: Visual Comparison

BAXHOE 3AMEYAHUE: B pgaHHbIX channax npmBegeHa nuwb MAJIAA
YACTb 06paboTaHHbIX U 3aMepPEeHHbIX AAaHHbIX.

Ecnu Bbl OOGHapyxuTe B AaHHOM [OKYMeHTe OLIMOKM, noxanymucra
HanuwuTe nNo agpecy video@graphics.cs.msu.su

HoBble maTtepuansl cmoTtpuTe Ha http://compression.ru/video/
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