Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG Document: JVT-AEQ10
(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6) Filename: JVT-AE010.doc
31st Meeting: London, UK, 28 June i 3 July, 2009

Title: H.264/1449610 AVC Reference Software Manual

Status: Input Document to JVT

Purpose: ProposeddAmendedDraft

Author(s) or  Alexis Michael Tourapis Tel: +1 (818 823-2842

e o e 1 010 26
3601 West Alameda Ave. +49 30 3100209
Burbank, CA, 91505, USA +1 (425) 7025308

Kargen Sthring
Image Processing Department
Fraunhofesinstitute HHI

Einsteinufer 37 Email: alexis.tourapis@dolby.com

10587 Berlin, Germany athanasios.leontaris@dolby.com
Gary Sullivan Karsten.Suehring@hbhi.frahofer.de
Microsoft Corporation garysull@microsoft.com

One Microsoft Way
Redmond, WA 98052 USA

Source: Dolby Laboratories In¢Fraunhofetinstitute HHI, Microsoft Corporation



mailto:alexis.tourapis@dolby.com
mailto:athanasios.leontaris@dolby.com
mailto:Karsten.Suehring@hhi.fraunhofer.de
mailto:garysull@microsoft.com

Joint Video Team (VT) of ISO/IEC MPEG & ITU -T VCEG
(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6)

H.264/1449610AVC REFERENCE
SOFTWARE M ANUAL

Jan 20



Revision Sheet

Revision Sheet

Release No. Date Author Revision Description
Rev. 0 10/08/04 | AT/KS/GS | Initial version of Reference Software Manual
Rev. 1 01/12/05| AT/KS/GS Amendment to original document to reflect modified &
new parameters
Rev. 2 01/18/05| AT/KS/GS | Amendmenbased on meeting notes
Rev. 3 02/15/05 TO Various Document updates
Addition of new parameters supported in software suc
Rev.4 04/13/05| AT/KS/GS Fast Mode parameters and Adaptive Offset Rounding
Rev. 5 10/12/05 AT Parameter updates. Addition of new FME parameters
Parameter updates. Addition of new FME paeters
Rev. 6 04/02/06| AT/KS/GS Addition of limitations section.
Rev. 7 10/16/06| AT/AL
Rev. 8 4/14/07 | AT/AL/IKS | Additions of new parameters from JM version 12.2
Rev.9 7/01/07 | AT/AL/KS | Additions of new parameters from JM version 12.3
Rev.10 8/01/07 KS Various document cleanups
Rev.11 12/03/08 AT Additions of new parameters/cleanups from JM version 1]
Rev. 12 06/29/09| KS/AT Revisionsaccording taJM version 16.0
AT Alexis Michael Tourapis (alexis.tourapis@dolby.cagm

GS Gary Sullivan (garysull@windows.microsoft.com
KS Karsten Sthring (Karsten.Suehring@hhi.fraunhofer)de
TO Tobias Oelbaum (oelbaum@tum.de
AL Athanasios Leontaris (athanasios.leontaris@dolby.cpm
User 6s Manual Pagei


mailto:alexismt@ieee.org
mailto:garysull@windows.microsoft.com
mailto:Karsten.Suehring@hhi.fraunhofer.de
mailto:oelbaum@tum.de
mailto:athanasios.leontaris@dolby.com

1. General Information

1.

H.264/1449610 AVC REFERENCE SOFTWARE MANUAL

TABLE OF CONTENTS

Pag #

GENERAL INFORMATION oottt ittt eeees et e e e e e e e e et s e e s eatan s e e e sataa e e s seeneeetan e eeeerannnns 1-1
1.0 SYSTEM OVERVIEW .....ciiitiiieeeettieeee ettt s eeesstaaeessettasaeesenneestanaeeestan e eeestansaaaassesesssnnseeeesnnnnseerenen 1-1
1.1 [ IO N o 1 =1 = = o = N o = R 1-1
1.2 AUTHORIZED USEPERMISSION. .. .ceittuieiiiiiieeeeestimmetteeesseataseesestanseesesnesestaneessetaneesestanmaaaasessessnnss 1-1
1.3 POINTS OF CONTACT ittt eteette e et ettt eseeeeeeeettaeeeestat e eeestst s eeseatansaeessttnseesannnrettnsaeeeestnnaeeresnnnnnns 1-2
R 0 1) (014 ¢ 1T Vi [0 o TP PSPPSRIt 1-2
IR F2 N @Yo o [0 T= 11 o o PPt 1-2
RS TR T = W o TN = Lo 1] o NP 1-2
1.4 ORGANIZATION OF THEMANUAL ©.ctuuiitiieieii e et e et seeer et e e e e e et e e et e e e s maeeeeaa e s anneeetaeeenn s enmmraeennnns 1-2
15 ACRONYMS AND ABBREVIATIONS. ... cttueeituteetteeetieeeemmsteeeateeesnaeestaeeeniaaeesssnessnnaeetnerennsesrnnneeessnns 1-3
INSTALLATION AND COM  PILATION ootiiiiiiiii ettt e s e e e e e e e eeees e e e e e e e e e e e eesbab e ennns 2-1
2.1 WINDOWS USINGMS VISUAL STUDIO .NET ... ittt e e e e e e e e e s eenme e e e e e e ananeeeeanen 2-1
2.2 UNIX AND WINDOWS USING GCO{GNU COMPILER COLLECTION) .....uvvveeeeiiinreeeeesssiienmsisnneeeeessnnnnneeeas 2-1
USING THE JM ENCODER MODULE ......iiiiiiiii ettt eee e e e et s e e e eab s e e s sannnees 31
3.1 ENCODER SYNTAX ...iitiiiiie e it e et e et ees e et e e e e e et e e e et e e semmta e e st e eann e etaneeatnaanneeansesetnaeesnneeennsessnmnnn 31
3.2 N[0T == U = U P 3-2
3.3 ENCODERLIMITATIONS ...cetiiiiiieett e et e et ieee e et e e et e et eeeaa e e mmmaa e e s aan e e ean e e annsestnnamnneeansessnnsentnaaennnnns 34
ENCODER PARAMETERS ...ttt ettt e e e et erea e e e e et e e e s eat s e e s esemmessa e eeeesanaeeeees 4-1
4.1 FILE INPUT/OUTPUT RELATED PARAMETERS. ...uttutuiiieiieeeeeiiteeetieeeeeeeeeessrssainaseseeesanasaaaseaaeeeesssssssranes 4-1
2 I T o101 [ PRSP 4-1
4.1.2 InputHeaderLength..........ooiiiii e e A2 L
G Y = Y £ = 11 [ 4-1
4.1.4 FrameSTOBEENCOUEM.........ccieiri et e e e e e s e e et smre e e e s e et e e s enranaeeeesd 4-1
R R o =11 41T 2= 1 (= PP 4-2
IS0 YU T ot =A YAV o | 1o R &7
.17 SOUICEHEIGNL. ...ttt e eemt e e et e e e e s abb e e e e eemeee e en 4-2
A.1.8 SOUICERESIZE......covteee ettt ettt eree e e e e e e e e e e et e e e e e s temmsaa e eesesaseesestanseennneseesansd 4-2
4.1.20 OULPULHEIGNT . ....ooiiiieie ettt e e e e e bbbt e e e e e nbb et e e e e e aneb e e nanees 4-2
g O o e 0 Tt T [T oV PSPPSR 4-2
4.1.12 RGBINPUL....ceeiieiieeee ettt e e s et e e e eas bbb e e e e e et e e e e e eeemrnreeneeees 4-2
I S I AV T g - R 4-3
I R [ 1 = 4 1= 17T RN S5 |
4.1.15 SOUICEBIDEPTNLUMEAL.......eiiiiii ittt rmee et e e e ettt e e e samme e e et a e e e e e nnbeeas 4-3
4.1.16 SOUrceBItDEPINCRIOMEA. ... iieiiiiiiiiie ettt e st eeer e e e e s anenreeeee s 4-3
4.1.17 SOUrCEBItDEPINRESCAIR. ......coi ittt e s rmme e s e e e e e 4-3
4.1.18 OULPUIBItDEPINLUMAL .....eeiiiiiiiiiiii ettt rmne ettt e e e s ettt e e e smme e s et a e e e e e ennreeas 4-3
4.1.19 OUutpUtBItDEPINCRIOMAL ... ettt e s eeet it e e e s anennneeee s 4-3
4. 1.20 OULPULFIIE ..ttt ettt e e e e sttt e eeee e e e e s s bbb e e e e e e s anbbbeeennneeeeeeaan 4-3
g =Yoo ] | 1 4-4
O I - Yo7 =Y 1 [ 4-4
G TS -1 1) 1 [ 4-4
4.1.24 RePOIMFramMeESTaALS.......coeiiiiiiiie et ee e eeessnnnnrnnnnnneeeeeeeeeens AoDh

H.264/1449610 AVC Reference Software Manual Pageii



1. General Information

4.1.25 DiSPIaYENCPAIAMS ... .uuiiiiiiiiiiiiiie i e ceeetiie e e e e e e e e e e e eseste et et e e e taaaeaaae e et s s s srmmnraaaeaaeeeessesannnnnnnnsd A-4
o R SV L= ¢ o T 1T TSPt 4-4
A €1 - |V Yo7 [ USSP 4-5
4.2 PRIMARY CONTROL PARAMETERS .11 uuittieieeeteieeteettstuimnneeessststi i aaaaeessessteeeteseessessssssrrsn s enssannsnssd 4-5
N R = o 17T R SRR 4-5
N [ o] (= L (o) 1 [P R 4-5
A, 2.3 LEVEIIDC......coeieittiie ittt eeee ettt e b e e e e e e e e e e e et et b ———et e et — b aaeeaeaeanaeiaaaaeaeraaaes 4-5
A o1 (= 1= = [ Yo NS 4-6
R SR | B = d o 4T Yo PP PO PR PPPPPPPRS 4-6
S =Y = o] 1= 0 o o PR 4-6
A 141 = 1 LY - Y 4-6
v M Ao Fo o1 1)Y= [ =1 =Y T Yo R SEEERPPPRRRR A-6
e I Ao = o 1)Y= | DT =Y T Yo O PPRPRY = 4
o L0 I = g = o] =T @ o T= T T OO 4-7
e N R N[ 0 o T = = T =R PRTSPPPPR 4-7
N @ = 1 1o SRR a4-7
B @ = = o7 = T a4-7
@ = =1 o7 =T a4-7
4.2.15 ChromMaQP O SBL. .. . it e e e e et e e e e et e e e e e e e e e e aerrannn 4-7
N I O o 10 | =@ 11 7= PP A-7
B N O (@ 1 = @ £ PP A-7
i B =T 1 =3 (T o 4-8
4.2.19 MEDISIOMIONFPEL.... ..ot reee e evrnmmrri e e e snrn e e e enran e enn D28
4.2.20 MEDISTOMIONHPEL.......coeeiiiieieiii et e et e et eseenme e e e e s e snnnneeeeennnn s 28
4.2.21 MEDIStOIIONQPEL.....cii e i e e eree e e e e e et e s e e s emnnsnsn s e e eeeaeeeeennesnnnnnnn -8
R Y/ B ] B 1) (0] (o] o TS 4-9
4.2.23 ChroMaMOCBUREL.......ccuiiiiiiiee e reee e et e e e e e e e essmmmsan e eeesnnnneenssnsnnseen s B0
4.2.24 ChroOmMaMEERNGDLE............uiiiiii et ern e e s eenme e e e e snnnneeeesnnnn e 2O
4.2.25 ChromaMEWEIQIL. .......ccooiiiieeeere e e e eree e e e e e et e e e s smnnnn s s s e e eeeseseeeesssssnnnnn A°0
4.2.26 DisableSUDPEIME...........ooiiiiie e e e e e e e e s anneeeeaeeeeeensrnnnnnn e D2O
A4.2.27 SEAICNRANGE. .....coieiiiitii it eeeeice e s e et e e e e ettt ee et emme e e ae et a et e e e eeaeeeeteaasaaaaaeeeeeetetennnn s e ennnrnnnand 4-9
A.2.28 USEIMVLIMIES.....ciiiiiieeitiiii e eeeeiieee e s e e e e e e e e e et ee et mmme e ee et e et e e e eeeeeseteeeseeeeeseeessssbbaaan e ennranns 4-10
4.2.29 SEIMV XLIMUL ....eiiiiiittitce e eeeeieeee e e e e e e e e e et e et mmee e ee e b ee s e eeeeaeeseteeeeeeaeeseeessse bbb e ennranns 4-10
4.2.30 SEIMV Y LML, ...ciiiiiieiiitie e eeeeiee e s e e e e e e e e et ee it mmme e ee e b et e eeeeaeeseaeeeeeeeeeseeesssssbaran e ennranns 4-10
4.2.31 NUMDEIREEIENCEFTAMES .. ...ov it eeeee e reeer et e e e et s e e e e e tmmmr b e e e eeranaand 4-10
4.2.32 PLIStOREIEIENCES. ... ieiiiiie ettt e eemme e e e e et e e e s eetannesnensesssnsnnsesssssnneeesennnns @210
4.2.33 DISPOSADIER.......ceeieii e e ———————————————— i a 4-10
4.2.34 DiSPP QP OMISEL. ... ittt ceee et e e e e e eeee et et e e e e e e e e e e e e e e a———— e e e e e e e e e e e e e e e e aar———— 4-10
4.2.35 BLISIOREIEIENCES. ... e eiiitie ettt eeeeme e e e et e e e s eetan e snensesssnsnnsesssssnneeessnnnns D210
4.2.36 BLISIIREEIENCES. ... ceiiiiie ettt eeeeme e e e et e e s e et esneesesssnnanseessnnnnneesennnna D0 1L
4.2.37 BREIEIENCEPICIUIES. ... ettt e e e e e e e e e et e e s seenees bt e eeessaaeeaeesasd 4-11
4.2.38 LOG2MaxXFNUMMINUSA..........oooviiiiiiiiiiireiiiisse e e e e e e e eeeeevinneeeseeeesssnsnnnnn e s eeessmnmnsnnnnneeeenenenenn A= 11
4.2.39 LOG2MaxXPOCLSBMINUSA.......ooiiiiiiiiie et e e 4-11
4.2.40 GenerateMUILIPIEPPS. ... et e e bbb 4-11
N Y=Y g Lo /AN U1 o TP -12
A.2.42 RESENUSPS .. .ottt ettt e e ee e et e e e e et e e e e e et imaae e e e s ea b s e e s eaban e eses nnmrranansd -12
A2 43 RESENUPPRS .. ..ot e et e e e e e e et reeee e e e s et e e e e ea b e e e eennmrranaad -12
e (ol @ o (] (@ 1 Y o TR T TP PR POTOPPPRIY -12
4.2.45 UseConstrainedINtraPrad.............ooi et e et enene e e e annn e e e e s i -12
4.2.46 MDLINEINrAUPAALE. .....coiiiiiee ettt e e e eee e i -12
4.2.47 RandomINtraMBRETITESH........uuiiiiii e e e e -12
4.2.48 Inter/Intra Mode Prediction CONrOl.........c.ooouiiiiiiiiiiece e eeeee e 4-13
A.2.48.1 PSICESKIP. ... eeteeeeet et ettt ettt e e oottt ettt et e e e e o4 oo s at b bt e e bbb bttt e e e e e e e nabbe et e aaenteeeeeaeeeeaannn 4-13
4.2.48.2 PSHCESEAICNLOXLOG.......uuciiieiieiiiiieeeeeee e e et e e e eeeee e e e seeta e e e e eeestaneeeenaneeeesesssnnseeessssssnnneennnneee D213
4.2.48.3 PSHCESEAICNLEAXS. ... . cccieiiiiiieeeeeeeeee ettt e ettt e e e e et eee ettt e e e e e e e e sbt e eeeeesanameee s bt aessssstaneeeesenaneesssans 4-13

H.264/1449610 AVC Reference Software Manual Pageiii



1. General Information

4,2.48.4 PSIICESEAICNBXLE.......ccevvvvviiiiiiiiiieeeie et ee et e e ettt ettt eeee e e e e e e e e e et et et et e et e et s te e et a st e e e e eaeaeeeeeaeasaeesaeaeinanans 4-13

4.2.48.5 PSliceSearch8x8........

4.2.48.6 PSliceSearch8x4........

4.2.48.7 PSliceSearch4x8........

4,2.48.8 PSIICESEAICNAXA. . ... oottt eeee ettt et e e e e e e e e e e ee e annnrerrrrrae 4-13

4,2.48.9 BSIICESEAICNLIOXLE........cuuvuvuiuiiiiiiiiimnnreieieeeeeeerersrsrrrrrriieseeeeeeseseesssssssssssrsrrienneeseeeeesssesesesesesseseenennnn A-14

4.2.48.10 BSliceSearchl6X8...........ccccevvvvvvvvimmmneeenenns

4.2.48.11 BSliceSearch8X16............cccvvvvvvvvvimmmneneeeens

4.2.48.12 BSliceSearch8x8..............ccceoevviiiieeeciiceeeeeeenn,

4,2.48.13BSliceSearch8x4..........cccceeeeeeiiiiiieeeicieeeeeeeenn,

4.2.48.14 BSliceSearch4x8.............cccooevviiiieeeeiiieeeeeeen,

4.2.48.15 BSliceSearch4x4...........cccccoeeeiiiiiieeeiiiieeeeeeen,

4.2.48.16 BiPredMotionEStimation...........ccceeeeeeeeeiniemnnnnns

4.2.48.17 BiPredMEREfiNEMENtS..........vvvvvvvvvvrvvrrmnnneenns

4.2.48.18 BiPredMESearchRange..............

4,2.48.19 BIPI@AMESUDPEL......ciiiiiiiiii i e e e e s emsmreverersrabsbbbabasasssassnnnessssssssssssssrsrsrsrsrsrnnnness s D215

4.2.48.20 BiPredSearch16x16............... e 4-15

4.2.48.21 BiPredSearch16x8................ cveennn 415

4.2.48.22BiPredSearch8x16..................... cveennn 415

4.2.48.23 BIPredSEarCh8XB........cccoeiiiiiiieeeeeeeee ettt ettt snmnraraees 4-15

E O DT EY=T o] (5] [ =V 5 SO 4-15

4.2.48.25 DiSADIEINTIALOXLO. .....euvvvvvrrrrrirniniiimnnreeeeeeeeeeeesrsrsrrrrrsrieseeeerererereesssssessrssrsiernneeeeeeeessesesesesessessenennen 4-10

F s B R DYoo S [ =Y ] ) =Y R 4-16

4.2.48.27 INtradxXAParDiSAbIE. .........cooovveieieieeeeee e 4-16

4.2.48.28 INtradx4ADiagDiSabIe. .........ccoiiiiiiieiieeee et e et eeanas 4-16

4.2.48.29 INtradXADIIDISADIE. .........ceieiiieeeeeeeeeee et 4-16

4.2.48.30 Intral6x16ParDisable.

4.2.48.31 INtralBXLBPIaNEDISADIE. ........ccoe it a e ————_ 4:16

4,2.48.32 ChromMalntraDiSAILE........uvueeeeeriiiieiimreeereeereeesesreaeareessennressssesesseesesesssrsrssrnsntesaseeeseeserererererresrnnnnss 4-16

4.2.48.33 FastCrIntraDecision...........

4.2.48.34 ENADIEIPCIM ...ttt ettt eeee e aanrarararararasd 4-16
4.2.49 Deblocking FIlIRCONIIOL.........ccoiieeeeei ettt eeee e e e e e e e e e e s anensaeeeeaaeeeeened 4-17

4.2.49.1 DFPAramMEterSFIAG........ciiii ittt e ettt eeeee e et e e e e et e e e e e e e eamneeeeeas 4-17

4.2.49.2 DFDisableReflSlice. e 4517

4.2.49.3 DFAIPNARETISIHICE. ...ttt ettt e e eeee e et e e e e e e et bbb e e e e e e e e samneeeeeas 4-17

4.2.49.4 DFBEIARETIISIICE. ... ettt e e e e e e e e e e et e bt ——— e eteatt e eeeeerrn—————————_ 4-17

4.2.49.5 DFDISADIENRETIISIICE. ....vtiii ittt ee e et e e e e e et e e e s aeeneeseataa e e e e eeerbaaeeesaennesd 4-17

4.2.49.6 DFAIPNANRETIISICE. .....eeieieiieee ettt ettt e eeer e e e e e e e e et brneeeeeeeeemeee s 4-18

4.2.49.7 DFDISADIERETISIICE. ... ..covviiiie ettt e e e e e e et s e e e e essnanseeesesssnnnnnnnnn . D218

4.2.49.8 DFAIphaRefPSlice e 4918

4.2.49.9 DFBEIARETIPIBE .......uiiiiiiieiiiie ettt e e e e et e e e e et e anr e e a e e eeea b e e eananreaaaaa, 4-18

4.2.49.10 DFDisableNRefPSlice
4.2.49.11 DFAIphaNRefPSlice

4.2.49.12 DFDISADIEREIBSIICE. .....covtiiiiiiiiiie e ceeee ettt eeee e e e et e e e e e e et e eeeaseeeeseatb e e e e eeesraa e enans
4.2.49.13 DFAIPNAREIBSIICE. ...ccciiteiie ettt ettt et e e e ettt e e e srae e e e en e eeste e e e snneeeeansneeeeenennnneesd 4-19
4.2.49.14 DFBELAREIBSIICE. .. .uuciiiieiiii i it s e e e e e s emsmresersssressssessssssssssnnnnsesssssssssssssrsrsssrsrsrnnnnens D210
4.2.49.15 DFDiISADIENREIBSIICE. .. .uutuvuuuutuieieiiiiiinneeeeeeeeeestaterereresere————esersrereeereererrrrrrrr———raseseteserrerrrrrrrrrrrren 4-19
4.2.49.16 DFAIPNANREIBSICE. ......eteiieiiiiie ettt ettt sa e et eeet e s enaae e e e e nbe e e e ennneesennas

4.2.50 Weighted Prediction Parameters
4.2.50.1WeightedPrediClion..........c..uuiiiiiee e teee et e e eie e e eneneeeee e e e e e s nnnnennennenn D219
4.2.50.2 WeightedBiprediCtion..........cccccooviiiiiiieeniiiieieeee e

4.2.50.6 ENhancedBWeightSUPPOLL......cooiiiiiiiiiiee et iiiereee e e e e smene s sennneeeeeeee e B2 20
4.2.50.7 WPMCPIECISION. ... .teee ettt et eeme e ettt s sttt eeme e s es et e e ekt e e e asn e e emmme s s e e e e e anre e e e ensne e s emee s nnnreees 4-20
4.2.50.8 WPMCPTIECFUIIREL......ccciiiiiiiiiiie ettt seenin e snee e nnneeneenne e A2
4.2.50.9 WPMCPTECBSIICE. ...tttk ettt ettt ettt e ehb e e et e e et ek e et e st e e et e e e sbnenne e e 4-21
A R O g F= T (o (=10 ] = T AU TP T U TR 4-21
4.2.52 ChanQEQPL.....eeeieeiiiieee et eeeaana e 4-21

H.264/1449610 AVC Reference Software Manual Pageiv



1. General Information

4.2.53 ChanQEQPP..... ..ttt ee e e st e e e b et e aena e 4-21
4.2.54 ChangEQPB..... ..ottt ae e e r et e e e s bbb e e aere e 4-21
4.2.55 ChangeQPBSREfOffSEL.....uuuuiiiiiiiiiiii et rrmre e e e e snene e e e 21
4.2.56 BREfPICQPOMSEL....ciiiiiiiiiiie i iiiireeiie et sresiiee et e e s ssinesssnneeee s s nnnnneeneeenneenn D221
A A 1 £=Tox 11 To o[- 1Y/ o =SSP =724
Y R D1 (= Tox 1 (=] €= gLt = - Vo P 4-22
Y I 11T = 1t a1 o= | (@ To [T o PP 4-22
4.2.60 EXPliCItHIErarChyFOIMAL ..........uuiiiiiiiiieeisceeeiiieiie e e e e s e e e eeerae e e e e e e e eaeaaeeeeeessmmmneaeaaaaaeaeeeesd 4-23
4.2.61 HerarchyLeVEIQPENGDLE ........couviiii et e e 4-24
Y 4 o] o7 =T [ @ o o [ o PP PSESSRRPRRY 4-24
G 4 ] o7 =T | =S 4-25
4.2.64 REfEIENCEREOIUEE.....ccii ittt ettt ettt ee et e e e s sttt e e e s s sneesssbbeeeeeesannbeeeeeessnsd 4-25
4.2.65 POCMEMOIYMaANAGEIMENL. .. .ciiitiii et eeree et s et e e e et e et e e e e e nmms e e e eeran s 4-25
4.3 ERRORRESILIENCY AND SLICE CONTROL ...tttetiuttteeteesstttteiaseseeaessanssseeeessassssenassesesesssnssseeeesssnnsnens 4-26
e I S 1ot =11V o To = PP PR 4-26
e TS [Tt AN {0 U 0= ST 4-26
4.3.3 NUM_SIICE_groUPS_MINUSL....oiiiiiiiiii e s e e e e e e e e e e eeae s nnneeeeeaesennnnnnnd 4-26
v e R K ot =Y o 18 | o I = o L 8] [ TSP 4-26
4.3.5 slice_group_change_direction_flag..........cccooeiiiiiiiiieeei e 4-26
4.3.6 slice_group_change_rate _MINUSL............uuuuiiiiiiiccciiiii s e mmmr e e e e e e e e eeeneaeeas 4-27
4.3.7 SliceGroupConfigFIIENAME..........cooiii e e e 4-27
4.3.8 USERAUNUANTPICIUE ...ttt e e ettt e e s et bbb e et et e et e e e e eeabsebeeeeeeeeaeeaaeaeeas 4-27
4.3.9 NUMRedUNdantHIEIrarChY..........uii i e e e ennr e ee e 4-27
4.3.10 PrimaryGOPLENGLA.......eeiieieie e e et a 4-27
G F0 0 R N0 | = 4= T SN 4-27
4.4 SPCODING SUPPORT . .ttttttu st eeeetteteestmaeeaseteessssssssa s e e eesaaaaaaseseeeeeteeeenssssssan s smmms s s nnnnaaseeaeeeeeseennnd 4-27
O RS o e o (B =T =TT o [ Y RSP 4-27
O @ | S o o Tor (1 = PO UPPTSRRR 4-27
R @ | ST e e Tox 11 ] (= PR OPPPPRSRR 4-27
S I = 1 1= PRSP 4-28
SRS = o111 o1 PRSP RROPPUPRPR 4-28
IS Y o1 UL o 18 | A =V 0 1P SUPPP 4-28
S A o =11 1 [~ TSP PRY 4-28
4.4.8 SP2_INPUL_NAMEL.....uuiiiiii e iiiieeeeeee et eereerss e e e e e e e e e e e eeesssnnsnmmmsessnnnnnnnseneeeeeeeeeeens 28
Y A o] o T8 L 4 = Vg = URUSPPPPPPRY” =2L <
4.5 OUTPUT CONTROL/ENTROPY CODING, NAL ..ottt e ettt eeeeaesebbeb e seeeeee e 4-28
T S V7 .41 0 To 1 11, o T =PRI 4-28
4.5.2 ContextINtMEtNOM. ........eeiiiiiiiiiie e e A28
4.5.3 FIXEAMOAEINUMDEL. ...ttt eeea bbbt et et et e e e e e e eeeeseseeeeeeeaaaaaaaaeaeeeesd 4-29
S A @ 11 1=V o To = PO USPTSRR 4-29
A.5.5 PArtiiONMOGE. .......uuiiiiiiiiiiiiii ittt et e e e e e e e e e e e e e et e e e e e e e e e e s s e nb bbb beeee s 4-29
4.6 INTERLACE FORMAT HANDLING ...cvtttiiiiieeeeeeeieieeitieemeeeeeeeenninis s s s e e eessnaesseeseeseenesesnsnnnnnnnnsmensennnnns 429
T e Tod [ 0] (=T ¢ F= Lo = OO PPPPPRRRPPPPPPY 4-29
R Y/ 211 Y =T = o =P -29
GRG0 = 1= T 0] o] o N USRS 4-30
4.7 NON NORMATIVE ENCODERDECISIONS.......ciiiiiiiiiiiiiiiiiiiimmmeeeeiiiiiian e e eeeeeeeieeeseeeeeseeeesssnnnnnnnnnn e 4-30
A.7.1 RDOPUMIZALION ...ttt eeaeitte bttt e et e e e e e s eeeee e e e et eteaeaaaaaaaaaesaa s st aaaaaeaeesaesaaaaannnnnbnnnas 4-30
G T L@ ] o PP RP U SPRROPPPRRPY -30
4.7.3 SUDMBCOAINGSIALE .....ccei ittt re e e e e e e enessnnrnnnnesneeeeeeeeneeee A0 31
4.7.4 FOrCeTrUERAIERDIO. ... .ciiiii ittt rree et e e et e et e e mmmr e e e e e e tan e e e eeannnd 4-31
4.7.5 RDPICIUIEDECISION......ccciiiiieiiiiiie et e e e e et eene e e e s st s s s e e e e easamenseeseeeeeseessssssennnnnn PO L
T O R 1Y (o] 10 £ 1S 1S 1 USSP 4-31
o O A B 11 (o 10 £ 1S 1S 1 USSP 4-31
4.7.8 DIStOrtiONYUVIORGB........ooiiiiiiiie et e e e e e e e mnme e e e rn e s e e e e e s i -32

H.264/1449610 AVC Reference Software Manual Pagev



1. General Information

I S B e Tor (0] (=Y [ o1 - VPRSP 4-32
4.7.10 RDPSICEWEIGNTONLY......eeiiiiiiiiiiiiiie ettt s et e e s smme s st e e e e e e nneee 4-32
4.7.11 RDBSICEWEIGNTONLY......ueiiiiiiiiiiiiiie ittt e e s smme e s et eee e e e e neeee 4-32
4.7.12 Lambda parameters for Lagrangian based optimization................cco v, 4-32
4.7.12.1 CtXAAPLLAGrANGEMULL.......ci ittt e e e e e e e e e e et e e e e e e s s ammne e e s e s e aabbeeeeeeeeeseannees 4-32
4.7.12.2 UseEXplicitLambdaPa@ng..............coeeiiiiiiiiiiieeei it e s esseees e e e e e e s s e snsrsseessssnnneeeeeeeseenennn s D032
4.7.12.3 UpdateLambdaChromalME...............uviiiiiiieciee e e e e e e srmnne e s sninnnneeeeee e e 232
4.7.12.4 FiXedLamBAaISIICR. ... uveeieiiiiie ettt sttt e st eneee e s sneee e s s nnneeessnnnennneee s s D232
4.7.12.5 FiXedLambdaPSlICe.......cccoiuiiiiiiiiiieee ettt ettt e s smmessnnee e s snnneeesnnnneeessneen s D233
4.7.12.6 FixedLambdaBSIiCe...........ccuuiiiiiiiiiiee ettt ermee sttt smes e e snnree e s nnnee e s nneen s D233
4.7.12.7 FiXedLambaaREBSICE ........uviiiiiiiii ettt et e e st enee e e e et e e e nnb e e e e e nbb e 4-33
4.7.12.8 FIXEALAMBDUASPSIICE. ......eeiiiiiiii ettt e e sttt seme e s bbee e e e nnbreeesenbeeeeamne e 4-33
4.7.12.9 FIXEALAMBDUASISICE ...cceiiviiie ittt et sttt e e e eenst e e e e s nb e e e e s nbbeeeesnbennreesd 4-33
4.7.12.10 LambdaWeightISIICa.........uuuiiiiieeii e e e et e e e e e s e st e e aestbeeeeeaeeeseannnssreeessnense 4-33
4.7.12.11L.amBdaWeEIgNTPSIICE. ... ..ciiiii it eeee e ettt e e e e e s e et e e e e e e e sammt e e e e e e e sabbrr e e e e e e e e e e annnas 4-33
4.7.12.12 LambdaWeightBSICE.........cooiiiieiiii e e e e e e e e e e e neas 4-33
4.7.12.13 LambdaWeightREMBSIICE. .......ccueiieiiiiiee ettt see et e e s e e e snnaeee s 4:33
4.7.12.14 LambdaWeightSPSICE. ......cociiiiiii ettt e et e e sttt eerme e s et e e e snnte e e e anneeeean 4-34
4.7.12.15 LambBdaWeIGhtSISIICE..........eeeeiiiiiieiieeeti ettt et e e e et ee e s s enee e e e asbe e e e eneeeeesnnbeeas 4-34
4.7.13 OffSEtMatriXPreSENTFIAQ . ....ccvveiiiii e e e e e e e e e e et enne e e e aereananand 4-34
e TR O 1@ 7= 1Y o {0 1= SR 4-34
4.7.14 ADaPtiVEROUNGING .....ceieieeeeeeiei s ceee s s s e e e e e e e e e e e et e mnr e e e eeee et a e s e e e eeesamanseeseaaeeeerennsesnnnnnnnsd A4-34
4.7.14.1 AdaPtROUNGINGFIXE. ... .eeiiiiiieiiiiie e eceeee ettt e et e e s ree et e e e e sttt e e e snteeee s smennsbeeeeanseeeessnneeeeeansennned 4-34
S X = o112 (g To | == T o PP 4-34
o R Y F=Y o112 (g To (@4 g1 (] o 4 - SRR 4-34
4.7.14.4 AdaptRNAWFACIOTTRET . ... ettt e et e e e st enee e e e e tb e e e enee e e e snneeeas 4-35
4.7.14.5 AdaptRNAWFACIOIPREL ... ..ot e et e e e st enee e e e st e e e eneeeeesnneeeas 4-35
4.7.14.6 AdaptRNAWRFACIOIBRET........coiiiiiiie ettt e sttt e e s ettt eeme e s et e e e e snnteeeeanneeeean 4-35
4.7.14.7 AdaptRNAWRFACIOTINREL ... ittt et e et e et e e e s e e et e e e e nbeeeeanneeeeeenne 4-35
4.7.14.8 AdaptRNAWFACIOIPNREL. ... ..ottt e e et e e st e e e enntn e e e e annes 4-35
4.7.14.9 AdaptRNAWRFACIOIBNREL.......cciiiiiii et ree ettt e s see et e e e snaeeee e ennaeee s 4:35
4.7.14.10 AdaptRNACIWRFACIOINRE. ..o meee s iinneeeee e 4235
4.7.14.11 AdaptRNACIWFaCIOrPREL.........coiiiiiiiiieie e iireee e s eee e e e 423D
4.7.14.12 AdaptRNACIWRACIOrBRET ... 4-35
4.7.14.13 AdaptRNACIWRACIOININRET ...ttt et e e e e e e e 4-35
4.7.14.14 AdaptRNACIWRFACIOMPNREL .......eeiiiiii et e e e e e e e s e eneneees 4-36
4.7.14.15 AdaptRNACIWRFACIOrBNRET.......ciiiiiiiiiiit ettt e e s e a e e e e eeeeeees 4-36
4.7.15 Error Resilient Optimized Rate Distortion Optimization..............oovvvuiiimemrreeeviiiiieie e eeeeeeen, 4-36
4. 7. 151 LOSSRALEA ...ttt ettt ettt ettt e eee e ettt ettt ettt ettt e et e e e e ee e e e e e e e e e e et et et et e ettt e e e e aeaaaaaaeeeeaaeas 4-36
4.7.15.2 LOSSRALEB.......coiiiiiiiiiiiiiii ettt ettt ettt e et e e e e e e e e e e e e et e r et ettt e e e n e e e e e e e e aaaeas 4-36
4. 7. 15.3L0OSSRALEC. .....ceeiiieiiiiiiiiieie ettt ettt ettt e eee et ettt et e et e— e — e e eee e e e e e e e e e e et et et et e ettt e e e aea e e e e aeeeaaaeas 4-36
4.7.15.4 NUMDErOfDECOUEIS. ........ueiiiiiiiieee ettt e e e e e sinnnre e e e e e e e e nnnneneennne s B30
4.7.16 ReSHICIREIFIAMES. ...t e e bbbt e s e e ee e A-36
A4.7.17 ReSHICtSEArCHRANGE. ... ..ciieeeeieteit i cee e e e et eee e e e e e et s s e s e e e e amaasaeseaaeeaeaeeeessrnnes 4-36
4.7.18 DisableThreShOlOiNg..........coeeiiiiiics e e e e e et reee e e e et s s e s e e e s emaesaeseeaeeaeeeeeessrnnes 4-37
4.7.19 DiSabIEBSKIPRDO... ...ttt et ettt e et eaaeae bbb bbb e e ettt et e et e e e e e eeenteeeeeeetaaaeaaaaaeaeeaesd 4-37
4.7.20 SKIPINTraININIEISIICES ...ccoiiii ettt eeeeeanebenbesreeeeeeeeee s -37
O ST =T T ol 011 [o o (=P PP PPPPPUPR 4-37
A.7.22 EPZS OPIONS. ...eeeeeieeiiitieee ettt ettt ettt e e e e e e e e e et e e e e e e e e e e e e an b n b ae e e s 4-37
4.7.22.1 EPZSPAEIN.....uuiuiiiiiiii ittt mmme e et eeeeeeeeesesssesnbnbsbneneeeeeeeeeeeeeeeeresnrnsnrtnnneeeeeeeaeeeees s AmO T
4.7.22.2 EPZSDUAIREIINEMEINL.......cooiiiiiiitit ettt ettt e e e e sttt e e e e e et e e e e e e s nbbbeneeeeeeeeeanmneas 4-38
4.7.22.3 EPZSFIXEAPTEUICIOIS. ... .. ettt ettt e e e e e et e e aest e et e e e e e e s aansnbbeeeeeenansed 4-38
A.7.22.4 EPZSTEIMPOTAL....coi ittt eemt e e e e oo e e bbbttt e e e e e e e e ammne e e e e e sabbbeeeeaeeeesaansnneessannnnened 4-38
4.7.22.5 EPZSSPAtIAIMEML.......eeeeeeiiie ettt ettt e e e e e e e e e bbbt e et e e e e e e e nnbb e e enaeaebeeees 4-38
4.7.22.6 EPZSMINTRIESSCAIR.....cci ittt e e e e mn e et e e e e e e e e s annaenn e 4-38
A.7.22.7 EPZSMEATRIESSCAIR. ... . .eieeiiiii ettt ettt et e e e e e e st b e e e aesb b e et e e e e e e s aannnbeeeeeanansed 4-39
4.7.22.8 EPZSMAXTIIESSCAIE. .......eeeeiiiiieeiiiieie ettt et ettt e e e e e e e bbb e aesbbe et e e e e e e s aasnsbeeeeeenansed 4-39
A.7.22.9 EPZSSUDPEIME. ...t e ettt e e e e e e e bbbttt eeab b st et e e e e e e e e aabbb e s e e e e aeaseeeeaaens 4-39
4.7.22.10 EPZSSUDPEIMEBIPIEA. ...ttt ettt et e ettt e e e e e e s s nnee e s s nbbbereeeeaeeeaannnene 4-39

H.264/1449610 AVC Reference Software Manual Pagevi



1. General Information

4.7.22. 11EPZSSUDPEITRIESSCAIE........eiiiiiiie ettt e et e e eatn e e e 4-39
4.7.22.12 EPZSSUBPEIGHIA. ...ttt sttt ettt e e e e et e e e s bb e e e sttt e e s e e e nsneee s 4-39
4.7.23 UMHEX OPtIONS. ..ccieeeeiiiiis i ieiiciteeee e e e s e s s e s e st e e ees s ase e abe s taeeeeeeeeeesannsssessesseeeeeaaaaaaeeeessnnn 4-39
A.7.23. L UMHEXDSR ....cooiiiiiieiitiii e steeiiet ettt tee e eeeae e e st e e e sntn e e e s ssbannseeessnnneeessnnneesssnnnennneesssnnneeessns =30
A.7.23.2 UMHEXSCAIE.......eiiiiiiiiie ettt et e et ssmeessntneeessnnaeeessnnneessmnssnnneeesnnene D230
4.7.24EarlySKIPENADIE.........cc.eeiiiiiiiiiiieiiieeerrree e e eeetrnanrenr e s e e e e e e e e s e e s s ssmmmraneaaneeeenennnennnnnnnnnen 40
4.7.25 SelectivelntraENaRLe...........oooiiiiiii e 4-40
4.7.26 Rate Control & HRD SUPPQLL......uuiiiiiiiiiiiiiee e ettt e e e e e s s s smmr e e e e e e e e e e e e e e s s e s asnnnea e e e e e 4-40
4.7.26.1 RateCoNtrolENARNLE..........cooiiiiiiiiieeeiie et enere e s sneeee s nneee s sneneneneee s A240
4.7.26.2 RCUPAAIEMOUE. ... ..ottt e e e et e e s e et e e e e e e e s et b e e eaastbeaeeeeeeeeeasnsbaseesanntsrnaeeaeas 4-40
o ST =1 - (=S PRSP OOUPPPOPPPRPY” 7. {0
o SR O [ 1= 1 ] = PSPPSR OPPRT 4-41
A.7.26.5 BASICUNIL.....coiitiiie it eeeet ettt ettt s bttt e e ea bt e e e s a bt et e e e e bbb e e e sanbe e e e s bbeee et e e e nbe e e e e nbeee s 4-41
o L N O =T gL gL I Yo = PP PRRPRRRY” = ¥
4.7.26.7 NUMDEIOfLEAKYBUCKETS ... ..ceiiii ittt ieeee e eeeet e e e e e e e st e e e e eeat e e e e e e e s e s aatbanseeaeeeann 4-41
4.7.26.8 LeaKyBUCKETRAEFIIE...........ueiiiiieeii e e e e e e e e s st eeest b e e e e aeeeeseansnssreeeeanense 4-41
4.7.26.9 LeakyBUCKEIPAraMFILE...........coiiiiiiii ettt et e e et enee e e e st e e e enee e e e e neeeeas 4-41
4.7.26.10 RCISHCEBITRALIQ . .....cciiiteeeeiiiiie e eeei et et e ettt e e rteeas et e e e s bt e e s sabe e e e e s eeanseeeeesnteeeeeanneeeeeenbannsneeeas 4-41
4.7.26.11 RCBSICEBItRALIO0.........ceiiiiiiiieiiieiieeeee e ettt e et ee ettt eeet e e sttt e e e ettt e e e e tee e seamee s srbeeeeeanteeeesanseeesanneesd 4-41
4.7.26.12 RCBSHCEBItRALOL.........coiiiiiiiieiiiieieeete e ettt ee ettt et e e sttt e e e et ee e e s ste e senmee s erbreeeeanteeeesanseeeeamne e 4-41
4.7.26.13 RCBSHCEBITRALOZ.........ceiiiiiiiieiiiieieeeee ettt et eeet e e tee e et e e e e tte e seamee s erbeeeeeanteeeeeanseeeeanne e 4-42
4.7.26.14 RCBSICEBItRALIOS.........ciiiiiiiiie it ieeeee ettt e et eeet e e sttt e e e sttt e e e e ste e seamee s erbeeeeeanteeeesanseeeeanne e 4-42
4.7.26.15 RCBSICEBITRALOA.........ciiiiiiiii et ieeeee ettt ettt eeert e ettt e e e e bt e e e e tee e seamee s erbeeeeeanteeeesanseeeeamne e 4-42
o ST G = @ o) V=T o - i o PP 4-42
4.7.26.17 RCBOVEIPRALIO. .....ccuttiieeiiteiee e sieeeitet e e sttt e e e sttt e e e st e asseeee e sttt e e e antbeeeesaenasseeeeasbeeeesanseeeesassannsseeeeans 4-42
4.7.26.18 RCMINQPPSIICE .....eiiiiiteiee ettt ettt rte e e e e sttt e e e s bt e e e s e e ansee e e e sntbeeeeanteeeeeenbaensneeeas 4-42
o T I o @V - V(@ | o = | =N SRS 4-42
4.7.26.20 RCMINQPISHICE. ..ottt e eiteie ettt ettt e e eeee e e ettt e e ettt e e s s bt e eeme e s anteeee s embaeeeesntseeeeaneesnnees 4-42
o R o OV - V(@ | o 17 PR S 4-42
4.7.26.22 RCMINQPBSICE ....ceiiiiiteiee ettt ettt e ree et e e e ettt e e e s bt e e e s e e anste e e e sntbeeeeanseeeeeenbannsneeeas 4-42
4.7.26.23 RCMaXQPBSIICE .....citiiieeiiiiie e eiieeeieee ettt e e ettt et eesete e e s seeeee s snneeeessnnseneseessnneeessnsneesssnsseenneessns D82
4.7.26.24 RCMINQPSPSIICE. .....eiiiiiiiiie ittt eermee st e e sreee e s sntreessmessnnneeessnnneeesnnnneeessneen s D243
4.7.26.25 RCMaxQPSPSlice SRR = K
4.7.26. RCMINQPSISIICE....ccciiiiiieeiiiiie e eeeeieee et e st et ente e e s setee e s sneeee e sntseneeeessnneeessnnneeessnsenennneees s D43
4.7.26.27 RCMaXQPSISHCE......ueiiiiiiiie ittt ieee e ermee st e e s sneee e s snnreessmessnnneeessnnneeessnsneeessneenn s D243
4.7.27 Rate Distortion Optimized Quantization ParametetrS............oovvvviiiemireiiiiiiiiiie e eeeee e 4-43
4.7.27.1 USERDOQUADNL . .....eeeittiteeiiiiieeateeautieeeeatteeessateeeeameeaseeeesasteaeeatteeeeaamaessseeeeaasteeeesanseeeessnnnansseeessnned 4-43
o G = {5 1 1@ L I LSO 4-43
oy e =4 5 10 1@ L 1 = RSO PR 4-43
oy G 5 10 1@ I 5 L O O = S SRS 4-43
oy R 3 10 1@ @ = N[+ o PR S 4-43
oy L Y0 10 1@ @1 = [ To = USSR 4-43
oy G 35 10 10 R @1 =V VPR 4-44
oy T Y 10 1@ R =T SRR 4-44
4.7.28 SEI PArBMELEIS. ... .oiiiiiiiiiiii et e et ettt oot et e e bbb r e e e e e e et e aaaeseeeeeeeeeeeennnnnnnn e anns 4-44
4.7.28.1 GENEIAtESEIMESSAGE. ... .ot i i it eeet bbb e e e b n e nen et n b nnne e A-44
4.7.28.2 SEIMessageText .. 4-44
4.7.28.3TONEMaPPINGSEIPIESENTFIAG .....ceii ittt ettt et e e e e s erme e e e e e e e nenebee s 4-44
4.7.28.4 TONEMAAPPINGFILE ...t ettt e e e e e e st e e e bbb et e e e e e e e e e nnnbbeeenanneneees 4-44
A.7.29 VUI PAAmMELEIS.. .. .ottt ettt e e e e et ettt eee e e e ettt et tbs b s e e e e s eeea e e e e eeeeeeeeesesnesnnnna 4-44
4.7.29.1 VUI_aspect_ratio_info_present_flag.... ..4-44
4.7.29.2 VUI_aspect_tia_idc e enmmmreeeeerererrrrr————————————— 4-44
o TG YU L = L. o |1 o PSSO 4-45
A.7.29.4 VUIL_SAI_NEIGNL..... ettt ettt e e e e e oot eeaa s bbb et e e e e e e e e e anne bbb et eaetbeeeeeaeas 4-45
4.7.29.5 VUI_overscan_info_present_flag..........ccccoi i eneeeeseieneeeee e 4245
4.7.29.6 VUI_overscan_appropriate_flag..........e ettt 4-45
4.7.29.7 VUI_video_signal_type_present_flag
2o e S I VA | Vo T=To JEN (o 1 12 = | APPSR =V | o3
4.7.29.9 VUL_VIdeOo_fUll_rang@_flag ... ..ccoeeiieiieeie et 4-46
4.7.29.10 VUI_colour_description_PreSEfBg ..........couiiieiiiiiieeeceeeieee e eeiiiieecee e s smee e e e ssnnnneeeeeee e e snmene e 4246

H.264/1449610 AVC Reference Software Manual Pagevii



1. General Information

4.7.29.11 VUI_COIOUI_PIIMAIIES. .. ttttetieeeeeiieiiittiesesitereeseeeeeessatssssessaaesssaeeeaeesasssssssseeesananseesaesessasssssnseeeeesinn 4-46
4.7.29.12 VUI_transfer_CharaCteriStCS . ... ..iiiiiiiiiiiiii ettt et e e e e st e e e e e eamar e e e e e e s e eanebeees 4-46
4.7.29.13 VUI_MAtriX_COBICIENTIS .. .uiiiiiiiiiiiiiiii ettt eeer et e e e e e e et e e e e e e s emne e e e s e e aatbaneeaaeeenan 4:46
4.7.29.14 VUI_choma_loc_info_present_flag...........oooiuiiiiiii e 4-47
4.7.29.15 VUI_chroma_sample_loc_type _top_field.........cooiiiiiiii e 4-47
4.7.29.16 VUI_chroma_sample_loc_type_bottom_field............covviiiiiieee e 4:47
4.7.29.17 VUL_timing_info_present_flag............uuiiiiii oot 4-47
4.7.29.18 VUIL_NUM_UNIES_IN_TICK.......uiiiiiiiie e ceees e e e e e e e e s e et eeees e e e e e e e e e s snnneaneees 4:47
4.7.29.19 VUI_TIME_SCAIB.....ciiieiiiiiiiiiie et ceeeti ettt e e e e e e e e e e e eeet et e e e e e e et tb e st eeeeeessammeeeeeseaastbaeeaaeeeessarnnneessaanes 4-47
4.7.29.20 VUIL_fixed_frame_rate_flag............ooeeiiiiiiiiieeeiiieieee et 4-47
4.7.29.21 VUI_nal_hrd_parameters_present.flag.........ccccccceiiiiieeii i eccceees e sennnnee e 44T
4.7.29.22 VUI_nal_vcl_parameters_present_flag..........cccccoeeiiiieei i ceecceees e snnnnee e 44T
4.7.29.23 VUL_low_delay_hrd_flag.........coooiiiiiiiiii ettt smnne e sinnnneee e 048
4.7.29.24 VUI_pic_Struct_present_flag........cccuuriiiiie et e e a e 4-48
4.7.29.25 VUI_bitstream_reSthion_flag.........cccvuiiiiiii i a e e e 4-48
4.7.29.26 VUI_motion_vectors_over_pic_boundaries.flag............ccccvviiieeciiiiiiie e 4-48
4.7.29.27 VUI_Max_bytes_Per_PiC_OENOML.......uuieiiiiiieeeeieeeritiee e ettt e e st ee e s seeestaeeessnteeessnseeeeabennssneeessnneesd 4-48
4.7.29.28 VUI_max_bits_per_mb_denQmM...........ccccciriiiiimnriiee it ssieeeiee e snnee e snveeenee e sneeeee e 4248
4.7.29.29 VUI_log2_max_mv_length_horizontal.............cccocueiiiecniiiieeiieee e e seeen e 4248
4.7.29.30 VUI_log2_max_mV_Ilength_VErtiCAL..........ccciiuiiiiiieeeiiee st eeiee e snbeeneneeeens 4-48
4.7.29.31 VUIL_NUM_TEOIAEI_fTAMIES. . .ciiiii it ceeete ettt eet e e e e e e s e et b e e e e e e e e ammmea e e e e sensrnneeeeaeesd 4-49
4.7.29.32 VUI_max_dec_frame_DUfEring..........ccoouiriiiiimeeiiie e sieree e e eveeeee e sneeee e 4249

4.8 OTHER SETTINGS. . e etettttetetutnntuu s aaaessaa s e e eeeaeeeeeeessssbmmmeeeesse s s ss s e s e e eeeeeeananssaeeaeeeeeennnnnnnnnnnnssnnns 4-49
4.8.1 NUMFramesINELAYEIrSUDSEG.......uuuiiiii i ceeeie sttt e e e e e e e e e e e eastenneeeeeeraennes 4-49
RS o - Y (=] o (1[0 o] 1o o PSR 4-49
4.8.3 SparePiCtureDeteCliONTRL .....eei e e 4-49
4.8.4SparePiCturePerCentageT il ... ... e e ———————————— 4-49
4.9 FREXT PROFILE PARAMETERS. ... ..ttt teeeeeteteeeesstmnmeeeeeessssssssssaasaaaeesaaaassaaseeeeeseeesnnssnnnnns samssssnnnnnses 4-49
4.9.1 TranSfOrMBXBIMOUE. ......coo ittt e e e bbb et e s e e e eeeesd A-49
4.9.2 SeparateCOIOUIPIANE. ........uei e e e e e e e e e et a 4-50
4.9.3 ScalingMatriXPreSENtFIAQ...........uvuiiii e 4-50

L TR TR O 0 = 11 )1 = PSS USUSSPUPRPR 4-50
4.9.3.2 ScalingLiStPreSeNntFIAg0. . .......ooiiiee ettt e e amne e e e e e e e e e s anas 4-50
4.9.3.3 SCaliNGLISIPIrESENIFIAGL. ..ottt et e e e e e e s e rmmne e e e e e bbbt e e e e e e e anes 4-50
4.9.3.4 SCaliNGLISIPIESENIFIAGZ........coiieiie ettt ettt e e e e rmmme e e e bbbt e e e e e e e e anes 4-51
4.9.3.5 ScalingLIStPIreSeNtFIAg3.......cco ittt ettt e e e e s amne et e e e e e e e e 4-51
4.9.3.6 SCAlNGLISIPIESENIFIAGA. ........ci ittt ettt e e e e s s rmmne e e e s e bbbt e e e e e e e e anes 4-51
4.9.3.7 SCAlNGLISIPIESENIFIAGD. ..o ittt ettt e e e e e s e rmmne e e e e ettt e e e e e e e e anes 4-51
4.9.3.8 SCAlNGLISIPIESENIFIAGB. .......coi ittt e e e e s rmmne e e e e e bbbt e e e e e e e e anes 4-52
4.9.3.9SCaliNGLISTPIESENTFIAGT. ...cce ettt e e rmmme e e et e e e e e e e anes 4-52
e B B I 0 1=1] =TT @ To [T Vo PSP 4-52
5. HARDCODED ENCODER PARAMETERS ... .ottt eseene st e e e e et eeeeeanns 5-1
51 0] N PPN 51
5.2 CONFIGFILEH 1ttt e ettt ettt e ettt e e etttk e e e et mmme e e e et eeb s e et e e b s e aaeneeee e b e e e een b e eeeeebnman e e eeeen 5-1
6. EXPLICIT SEQUENCE IN FORMATION FILE .....iiiiiiiiii et eeer et srees e e et eeeanen 6-2
6.1 FILE FORMAT ...ttt ettt ettt oottt bt e e e e e e e e et e tneeseeeeeeeeeennnnsnnnna s s emmnnnn ] 6-1
7. USING THE JM DECODER MODULE ... et mmmta e e e e e e e s ana e enene s 7-1
7.1 DECODERSYNTAX ..t eeeieteeeeeitttnt s s seeetss e s e e e e eeeeeeeeeeets nmmeeeeeetess s s aeaeeeeeeeannnsaeeeeaeeeeeessnnsnnnnnnnanns 7-1
7.2 DECODERCONFIGURATION FILE FORMAT .. .ciittiiieeeiiiie e e ettt e s e e e et s e e e e et e e e s amemestan e e e eesanaeeeesnnnnns 7-1
7.3 [0 =T07@ ] = =1 [ 1 = U PSS 7-2
8. HARDCODED DECODER PARAMETERS .....cooiiiiiiiiis ettt anene st e e e enaa e e e aeaaed 8-1
8.1 DEFINESH 1ttt et e et e e ettt ettt et temmeeeeete bbbt a e 4o e e e e e et emanaseeeeeee et et et e beba e sme bR e e e e e e eeeteeeeebebbnnneeeeerrrranan 8-1
9. SYSTEM GENERATED REPORTS/OUTPUT ....outtiiiiiiii ettt eeeeieaen e e e e e e e eeeeananes 9-1

H.264/1449610 AVC Reference Software Manual Pageuviii



1. General Information

9.1 O D 9-1
9.2 STATSFILE DESCRIPTION. ...ttt tetettteeeetntnunasmmsssssssas s e s s e e eeeeeeeessmneeeeeeeessssasnan s s e e e e s ammessseseeeeeeeeeennnnnns 9-2

H.264/1449610 AVC Reference Software Manual Pageix



1. General Information

1. GENERAL INFORMATION

H.264/1449610 AVC Reference Software Manual



1. General Information

1. GENERAL INFORMATION

1.0 System Overview

This document contains a detailedsdription of the usage of the H.26449610 AVC reference
software and more specifically versior6D". This includes information about the encoder and decoder
input parameters, syntax, compilation issues, and additional information with regards uedgesand
configuration of this software.

1.1  Project References

It is recommended that the users of this software obtain a copy of the ITU H.264/ ISO-MREG
recommendation for full understanding of the capabilities and specifics of the standafdrtHesrinfo,

users may access the ITU web site at www.itu.int or the ISO web site at www.iso.int. The ITU
document can be downloaded for free from http://www.itu.int/rdREIC-H.264, while the equivalent

ISO one can be purchased at http://tinyurl.corywpn Some additional public references that could be
useful in understanding this new standard and consequently the software are as follows:

1 T. Wiegand, G.J. Sullivan, G. Bjontegaard, and A. Luth@erview of the H.264/AVC Video
Coding Standard iin the IEEE Transactions on Circuits and Systems for Video Technalogy
2003

1 G. Sullivan a idleo Tomprassioe- greom dConcefits to the H.264/AVC
Standard dn Proceedings of the IEEESpecial Issue on Advances in Video Coding and
Delivery, Deember 2004

1 D. Mar pe, H. S ¢ h w &€aontextBased Atapfive Binatly Arighenetid Codirig in
the H.264/AVC Video Compression Standarih the IEEE Transactions on Circuits and
Systems for Video Technologuly 2003

1T G. J. Sul | i van RateDistorflon Opiizatpra fordvideo fCompressiorin the
IEEE Signal Processing Magazinel. 15, no. 6, pp. 7380, Nov. 1998

The reference software described in these pages can be downloaded from the following link:
I http://liphome.hhi.de/suehring/tml

1.2 Authorized Use Permission

The software package contains a text file aogrce codéeader commentontaining disclaimer text
that describes thierms associated with the use of the softvean@ clarifyingits copyright and patent
rights status.

! The software coordinators should point out that considerable effort was done to reorganize the
reference software, remove almostgiibal variables, make various components reentrant and modular,
while at the same time keeping or even extending the existing functionality of the software. Nevertheless,
the interface of running the software has remained the same and thre should bepéctt to the end

user.
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1.3 Points of Contact

1.3.1 Information

For general inquiries with regards to the H.264/MPEBVC standard users may contact Dr. Gary
Sullivan @arysull@nicrosoft.con), Dr. Thomas Wiegandwjegand@hhi.fraunhofer.fleand Dr. Ajay
Luthra @luthra@motorola.conCertain information can also be provideditingh the ITU fwww.itu.int)

and ISO www.iso.inf) websiteslnformation pertinent to the reference software should be directed to the
reference software coordinators (see SediGrd).

1.3.2 Coordination

Software coordination is performed by Mr. Karsten Suhriargten.Suehring@hhi.fraunhofer)dend

Dr. Alexis Michael Tourapis dlexsmt@ieee.or@tour@dolby.com For further information on key
contributors to the reference software i mpl ement s
reference software package.

1.3.3 Bug Reporting

Any bugs relating to the usage of this paggkaan be reported directly to the software coordinators using
the dedicated Mantis bug tracking systenhps://ipbt.hhi.de/Information of how to use this system
can be found online. Nevertheless, it is suggethatl the users consider the followisgnple rules
before reporting any new bugs

a) The user should initialyemarch the database fearlierreportsthat may relate to theameissue.

If the problemhas already beereported,however the user would like treport additional
information that may help in the resolution of the software, this can be added to the original
report.

b) The user shouldeecify if the problem relasto the encoder, decoder or both.

c) The softwaresersionshould be specified. Note howewbat it is recommended that the user first
examines the latest version of the software and whether the problem to be reported has already
been resolved

d) The bug encountered needs to be descidlsgurecisly as possible.

e) The necessary steps to reprodueeptoblenshould be described

f) The configuration fileshat were used or any other files that may be relevant to this bug and may
help with its resolution should be provided

g) The users are strongly adviced to tlee languagéollowed bythe standard whemeferencing the
text description.

h) After a useffilesareport,he/she should frequently examine whether any additional information
is requested relating to this issue

1.4  Organization of the Manual

In Section 2.0 a brief summary of the reference softwaré tvel provided. This is followed by
instructions of how to install and compile the reference software under different environments (i.e.
Windows and Unix/Linux based platforms) in Section 3.0. The use of the encoder is described in
Section 4.0, while allecoder specific parameters are analyzed in Sections 5.0 (rumdisee) and 6.0
(compilationbased). Section 7.0 presents the decoder syntax and parameters, while finally Section 8.0
presents some of the output reports generated by the different modihlisssofftware distribution.
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1.5

151
15.2
153
154
155
1.5.6
1.5.7
15.8
1.5.9
1.5.10
1511
1.5.12
1.5.13
1.5.14
1.5.15
1.5.16
1.5.17
1.5.18
1.5.19
1.5.20
1.5.21
1.5.22
1.5.23
1.5.24
1.5.25
1.5.26
1.5.27
1.5.28

Acronyms and Abbreviations

AVC:

CABAC:
CAVLC:

CBR:
DPB:
EPZS:
FFS:
FME:
FREXt:
FS:
GOFP:
HGOP:
HRD:
IDR:
MB:

MBAFF :

NAL:
Pel:
PSNR
RTP:
SAD:
SATD:
SEL:
SSE
SSIM:

UMHex:

VBR:
VUI:

Advanced Video Codec

Contextbased Adaptive Binary Arithmetic Coding
Contextbased Adaptive Variable Length Coding
Constant Bit Rate

Decoded Picture Buffer

Enhanced Predictive Zonal Search

Fast Full Search

Fast Motion Estimation

Fidelity Range Extension

Full Search

Group of Pictures

Hierarchical Group of Pictures
Hypothetical Reference Decoder
Instantmeous Decoding Refresh
Macroblock

MacroblockAdaptive Frame=ield Coding
Network Abstraction Layer

Pixel

Peak Signal to Noise Ratio

Rapid Transport Protocol

Sum of Absolute Differences

Sum of Absolute fansformed Differences
Supplemental Enhancement Information
Sum of Square Errors

Structural Similarity Index

Uneven MultiHexagon search

Variable Bit Rate

Video Usability Information
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2. INSTALLATION AND COM PILATION .

2.1  Windows usingMS Visual Studio .NET

The software package contains a Visual Studi@ T wor k s p gnc w7 .slra tferdNER 2003

(v7), a workspace namdiim_vc8 .sln ofor .NET 2005 (8), and a workspace namggd_vc9 .sln 0o

for .NET 2008 (v9) The user should select the appropriate solution according to his/her .NET package.
These workspacs includethe followingthree projects:

lencod H.264/AVC reference encoder

Idecod H.264/AVC refeence decoder

rtpdump a tool for analyzing contents of RTP packets
rtp_loss a tool for simulating RTP packet losses

Select the desired project atiek appropriate compilation mode, feDe bugo or fARel easeo.
wi |1 create theeobimmari eisl decendcedee& in ta&and Abinod
Artp_| wibkbe createcdiothe rtpdumgnd rtp_losslirectoies respectively

For compile time settings and options see sed&ion

Please note that the sofire package does not anymore provide support for Visual Studio 6.

2.2  UNIX and Windows using gcc (GNU Compiler Collection)

After unpacking the software package run the fAuni
break characters for compilatio
In most shell this should work with:

| . unixprep.sh |

or

chmod u+x unixprep.sh
Junixprep.sh

For compiling thébothencodeand decodetype:

| make |

For compilingonly the encodepr only the decodec hange t o drhef IAdirectoogdrid o
type:
| make |

within that directory

Binari es named @Al encod. exeodo and Al drercdebdg reolee 0 ar e
binaries one can compile the software using the following syntax:

| make DBG=1 |
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The above would generatedddbggebkheoaaapdfiil decodméhdb
directory for the encoder and decoder respectively.

Additional options that can be used during compilation include M32=&rffmrcinggenerabn of 32-bit
binary executablesn 64bit architecturesOPT=N forcontrolling the optimization level, and STC=1 for
static linking of libraries.

For compile time settings and options see se&ion
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3. USING THE JM ENCODER MODULE

This section provides @detaileddescriptionot he JM esageoder 6s

3.1  Encoder Syntax

lencod [-h] [-d defenc.cfg] {[ - f curencl.cfg] ... [-fcurencN.cfg]}
{[ - p EncParaml=EncValuel]...| - p EncParamM=EncValueM]}
Options:
-h Prints parameter usage.
d Use <defenc.cfg> as default file for parameter initializatig
I f not used then file defaults to i
I Read <curencM.cfg> for resetting selected encoder param
Multiple files could be used that set different parameters
i Set parameter <EncParamM> to <EncValueMhe entry for <EncParamM> i
P case insensitive.

Seesectiond for adescription of all parameters.

Supported video file formats
The software supports both planar and interlepamked raw image da{@ to 14 bit sample inputs)
Furthermore, suppois providedfor both concatenated (all video frames in a single file) and separate (all
frames in distinct/separate) video dagee more information about different raw pixel formats
Aihttp:// www. fourcc.org/ o.
RAW: .yuv.,rgb : P444- Planar, 4:4:4

P422- Planar, 4:2:2

P420- Planar, 4:2:0

P400- Planar, 4:0:0

1444 - Packed, 4:4:4

1422 - Packed, 4:2:2

1420 - Packed, 4:2:0

IYUV/YV12 - Planar, 4:2:0

IYUL - Packed, 4:2:0 (UYYVYY)

IYU2 - Packed, 4:4:4 (UYV)

YUY2 i Packed, 4:2:2 (YUYV)

YUV i Packed, 4:4:4 (YUV)

Examples of usage:

lencod.exe

lencod.exe -h

lencod.exe -d default.cfg
lencod.exe -f curencl.cfg

H.264/1449610 AVC Reference Software Manual Page3-1



3. Using The JM Encoder Module

lencod.exe -f curencl.cfg T p InputFile="e: \ data \ container_qcif_30.yuv" \
-p SourceWidth=176 - p SourceHeight=144

lencod.exe -f curencl.cfg - p FramesToBeEncoded=30 \
- p QPFirstFrame=28 - p QPRemainingFrame=28 - p QPBPicture=30

3.2 Encoder Output

When running the encoder, the encoder will display on screen rate/distortioncstépisevery frame
coded. Cumulative results will also be presented. The output information generated may look as follows
depending on the setting of the Verbose input parameter

Setting Default Parameters...
Parsing Configfile encoder.cfg

Parsing Quantization Offset Matrix file g_offset.cfg ........ccc........

IM16.0 (FREX)  —reeeoeememeceee e

Input YUV file : /data/foreman_176x144_30p.yuv
Output H.264 bitstream : test.264

Output YUV file : test_rec.yuv

YUV Format 1 YUV 4:2:0

Frames to be encoded | -P/B : 2/1

Freg. for encoded bitstream : 30.00

Piclnterlace / Mbinterlace 0/0

Transform8x8Mode

ME Metric for Refinement Level 0 SAD
ME Metric for Refinement Level 1 : SAD

ME Metric for Refinement Level 2 : Hadamard S AD

Mode Decision Metric : Hadamard SAD

Motion Estimation for components : Y

Image format 1 176x144 (176x144)

Error robustness : Off

Search range 132

Total number of references :5

References for P slices :5

References for B slices (LO, Ll) 5 1

Sequence type o -B-P-B-P (QP: 128, P 28, B 30)
Entropy coding method : CABAC

Profile/Le  vel IDC : (100,40)

Motion Estimation Scheme : Fast Full Search

Search range restrictions : none

RD optimized mode decision : used

Data Partitioning Mode : 1 partition

Output File Format : H.264/AVC Annex B Byte Stream Format

Frame Bit/pic QP SnrY SnrU SnrV Time(ms) MET(ms) Frm/Fld Ref

00000(NVB) 176

00000(IDR) 24536 28 37.414 39.765 42224 65 0 FRM 1

00002(P) 4664 28 36.714 39.563 41.932 376 281 FRM 1

00001(B) 992 30 36.275 39.467 41.829 1162 1011 FRM 0

Total Frames: 3 (2)
Leaky BucketRateFile does not have valid entries.
Using rate calculated from avg. rate
Number Leaky Buckets: 8
Rmin  Bmin Fmin
301920 24536 24536
377400 24536 24536
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452880
528360
603840
679320
754800
830280

24536
24536
24536
24536
24536
24536

24536
24536
24536
24536
24536
24536
Avera ge data all frames

Total encoding time for the seq. : 1.603 sec (1.87 fps)
Total ME time for sequence : 1.292 sec

Y { PSNR (dB), cSNR (dB), MSE } :{36.80, 36.78, 13.66 }
U { PSNR (dB), cSNR (dB), M SE} :{39.60,39.60, 7.14}
V { PSNR (dB), cSNR (dB), MSE } :{41.99, 41.99, 4.11}

Total bits : 30368 (I 24536, P 4664, B 992 NVB 176)
Bit rate (kbit/s) @ 30.00 Hz : 303.68

Bits to avoid Startcode Emulation : 25

Bits for parameter sets 1176

ExitJM1 6 (FRExt)encoder ver1 6.0

The generated statistics in the above list represent the following informisitibe that field which are
associated with/erbose Modeolumn set only tdetailed will not be shown when verbose is set to
Normal (see sectiofh.1.29:

Name Format Purpose Verbose Mode
Frame %04d($Type)| Frame Display Order and Type Normal/Detailed
Bit/pic %8d Allocated bits for current frame Normal/Detailed
WP %1d Weighted Prediction method Normal/Detailed
QP %2d Frame Quantization value Normal/Detailed
QL %2d Frame Quantized Lagrangian value Detailed
snrY %7.3f LumaY PSNR Normal/Detailed
SnrU %7.3f ChromaU PSNR Normal/Detailed
snrv %7.3f ChromaV PSNR Normal/Detailed
Time(ms) %7d Total encoding time for frame Normal/Detailed
MET(ms) %5d Total motion estimation time for frame | Normal/Detailed
Frm/Fld FLD|FRM Picture coding mode Normal/Detailed
I %3d Intra Coded Macroblocks Detailed
D %1d Direct mode (direct_spatial_mv_pred_fla Detailed
LO %2d ListO number of references Detailed
L1 %2d Listl number of references Detailed
RDP %d Picture Level RD decisn Detailed
Ref %d c(:r?;f:gfggt:crg_? deg)e rence Indicator Normal/Detailed
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3.3 Encoder Limitations

At this point, the encoder is characterized by certain limitations which may limit its usage. In particular,
some items that have been itBad as being problematic or not properly supported in the software
include:
1 The encodemay not performall level/profile checks as specified in Annex A of the standard
which may result in incompatible/naronforming bitstreams.
1 The currently provided &e ntrolis not a state of the art scheme é@sdlow adaptation speed
canresult in the encoder not properly achievingtdrget bit ratdor short sequences
1 Picture Level RD Optimization does nairrentlyfully support interlaceoding modesindmay
require memory optimizations
1 Adaptive coding structures, i.e. creating Hierarchical groups of pictures of different length and
with different coding/type arrangements, are not supported
SP/SI codeén the encoder ibroken.This should be fixed in veien 16.1
Reduntant picture encoding works only with some settings

=a =4
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4. ENCODER PARAMETERS

4.1  File Input/Output Related Parameters

These parameters specify input/output control of the encoder, includimig(ggqurce)/output (generated
bitstreams or reconstructed sequence) file names, and file format.
4.1.1 InputFile

Class Text
Description Input sequencdile name. Name could include file patBurrent software only supports
concatenated input sources (i.¢.caimponents and frames should be included in a single file)

Note For Unix/Linux based systenasrectories should be separated usifgar war d ,whiledos h fA/ 0
DOSWindows systems, directories should be separated uding a k s\b. &he parafeter InputFilel
has exactly the same functionality as I nputFile a

Example 1 (DOS)
| lencod.exe - p InputFile="f: \ seq\ 420\ 176x144 \ foreman_176x144_30.yuv" |

Example 2 (Unix/Linux)
| lencod.exe - pInputFi le=" /vol /seq/420/176x144/foreman_176x144 30.yuv"

4.1.2 InputHeaderLength

Class Numeric (Integer)
Description Specifies inputfile header size in terms of bytes. For RAW data files (i.e. YUV) this is
usually O (default).

4.1.3 StartFrame

Class Numeric (Integer)
Decription: Specifies initial frame for encoding. Default value is O.

414 FramesToBeEncoded

Class Numeric (Integer)
Description Specifies number of frames to lbecoded Unlike earlier versions (14.2 and older) this
parameter now considers all frames atafkers (primary and secondary)

Example 1

Code 10 frames using an | PPPPé assignment and seq
| lencod.exe - p FramesToBeEncoded=10 |

Example 2

Code 10 frames using an IBBPBBPBBP assignment.

| lenco d.exe -p FramesToBeEncoded=10 i p NumberBFrames =2
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4.1.5 FrameRate

Class Numeric (Double)
Description Input File Frame rate. Supports values in the range [0.0, 100.0]. Default value is 30.0.

Note: For interlace material (i.e. 60 or 50 fields), value should be set equal to FieldRate/2 (i.e. 30.0 and
25.0respectively).

4.1.6 SourceWidth

Class Numeric (Integer)

Description Input image width inLuma Samples. If the value is not a multiple of 16 the image is
automaticallyextendedto the next number that is a multiple of 46d cropping parameters to the
origind size are set in the Sequence ParameterD®daultvalueis 176.

4.1.7 SourceHeight

Class Numeric (Integer)

Description Input image height in.uma Samples. If no Interlace tools are used and if the value is not a
multiple of 16 the image is automaticaixtendedo the next number that is a multiple of 16. Otherwise
if the value is not a multiple of 32 the image is automaticadiendedto the next number that is a
multiple of 32.If the picture is extended, cropping parameters to the original sizetaretee Sequence
Parameter SeDefaultvalueis 144.

4.1.8 SourceResize

Class Numeric Boolear)

Description If set to 1, then input sequence is resized according to the parameters OutputWidth and
OutputHeight. Currently, resizing is considered through mirap or padding depending on the
relationships of the source and output dimensions. €feuttvalueis 0 (disabled)

4.1.9 OutputWidth

Class Numeric (Integer)

Description Output image width inLumaSamplesValue is ignored if SourceResize islDthe vale is
not a multiple of 16 the image is automaticaktendedo the next number that is a multiple of 46d
cropping parameters to the original size are set in the Sequence Param&efdsitivalueis 176.

4.1.10 OutputHeight

Class Numeric (Integer)

Desciption: Output mageheightin LumaSamplesValue is ignored if SourceResize islOno Interlace
tools are used and if the value is not a multiple of 16 the image is automagixhdedo the next
number that is a multiple of 16. Otherwise if théueais not a multiple of 32 the image is automatically
extendedo the next number that is a multiple of 2he picture is extended, cropping parameters to the
original size are set in the Sequence ParameteD8&tultvalueis 144.

4.1.11 Processinput

Class Numeric (Integer)

Description Perform optional preprocessing on the input seque@uoerently only supports YV12 to
IYUV conversion, i.e. order inversion of chroma components, (Processinput=2), but will be extended in
the future to provide further fictionality such as simple pfétering.

4.1.12 RGBInput

Class Numeric (Integer)
Description Sets YUV or RGB Input
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Options:
0 GRB or YUV input(default)
1 RGB Input

4.1.13 YUVFormat

Class Numeric (Integer)
Description YUV format

Options:

0 4:0:0

1 4:2:0(default)
2 4:2:2

3 4:4:4

4.1.14 Interleaved

Class Numeric (Integer)

Description Enables support for Packed/Interleaved image formats. By default, if disabled (0), then a
planar format is assumedlote that currently this parameter only affects the inpdew sequence.
Output video segencesare always generated using the planar format.

4.1.15 SourceBitDepthLuma

Class Numeric (Integer)
Description Specifiesnput sourceit depth for Lunacomponent. Allowable values are in the range of 8
(default)through 4.

4.1.16 SourceBitDepthChroma

Class Numeric (Integer)
Description Specifiesinput sourcebit depth for Chrora component. Allowable values are in the range
of 8 (default)through 4.

4.1.17 SourceBitDepthRescale

Class Numeric Boolear)
Description If enabled then he bitdepth of the original sequence is altered according to
OutputBitDepthLuma and OutputBitDepthChroma. Default is O (disabled)

4.1.18 OutputBitDepthLuma

Class Numeric (Integer)
Description Specifiesoutput sourcédit depth for Luna component. Allowable Jaes are in the range of
8 (default) through4.

4.1.19 OutputBitDepthChroma

Class Numeric (Integer)
Description Specifiesinput sourcebit depth for Chrora component. Allowable values are in the range
of 8 (default) through4.

4.1.20 OutputFile

Class Text
Desciption: Output bitstreanfile name. Name could include file path.
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Note For Unix/Linux based systems directories shou

DOSWi ndows systems, directoriesVWshould be separate
Example
lencod.exe Tp InputFile="f: \ seq\ 420\ 176x144 \ foreman_176x144_30.yuv" \

ip OutputFile=0foreman. 2640

4.1.21 ReconFile

Class Text
Description Output reconstructedile name. Name could include file path. If empty, no output is
generated.

4.1.22 TraceFile

Class Text
Description Bitstream Tracefile name File is useful for debugging. ol enable, code needs to be
compiled by setting the define TRACE in defines.h to 1.

Note: Trace file generation may fail, if the size of the trace file exceeds 2GB.

Warning!!!
Enabling this option may result in the generation of very larges fiwhileit could also slow down
encoding considerably. Enable with caution. Parameter recommended for debugging purposes.

4.1.23 StatsFile

Class Text

Description Statistics output file. The file contains an overview of different coding statistics for the
entire sequere such as number and types of intra and inter macroblocks used , motion vector and
redisual bit information, etc.

4.1.24 ReportFrameStats

Class Boolean
Description Allows the generation of a files{at_frame.dat containing statistical information such as
numker of intra/inter coded blocks, modes used Bafault value i (disabled.

4.1.25 DisplayEncParams

Class Boolean
Description If enabled otputs all encoder parameters on screen, therefore capturing a snapshot of the
encoder configuration. Defautalueis O (disabled).

4.1.26 Verbose

Class Numeric (Integer)
Description Controls level of display verboseness.

Options:

0 Short

1 Normal (default)

2 Full Detail

3 Full Detail with combined Frame/NVB bit statistics
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4.1.27 GrayScale

Class Boolean
Description Enforce GrayScale encoding of video data by resetting color components to the value

(1<<(bitdepthi 1)).. Default value i (disabled. Requires that code is compiled with the #define flag
ALLOW_GRAYSCALEetto 1

4.2  Primary Control Parameters

This section desdred encoder parameters that are common for all profiles and essentially control
encoder behavior, available test modes, Motion Estimation and Mode decision etc.

4.2.1 ProfileIDC

Class Numeric (Integer)
Description Value ofthe profile_idc syntax elementi-or switching between predictive and intra only
profiles, see the IntraProfile paramet@efaultvalueis 88.

NoteProfiles restrict theusageertain featuresand encoding modesSeeAnnex A of H.264AVC for
supported features for each profile. Referencenswé may perform tests for certain features for profile
conformance, but it is possible that certain validations are missing.

Options:

66 Baseline

77 Main

88 Extended

100 High

110 High 10or High 10 Intra

122 High 4:2:Predictive oHigh 4:2:2Intra
244 High 4:4:4o0r High 4:4:4 Intra

44 CAVLC 4:4:4 Intra

4.2.2 IntraProfile

Class Boolean
Description Specifies usage of Intra only profiiéor ProfilelIDC equal to 110, 122 and 24Fhis results
in settingconstraint_set 3 flagequal to 1 in the bitstrea Defaultvalueis 0 (disabled).

423 LevellDC

Class Numeric (Integer)
Description Value of thelevel_idcsyntax elemenDefaultvalueis 21.

Note Smilar with the ProfilelDC, LevellDGspecifies the capabilities a decoder must fulfill to decode a
bitstream of a certain level. Most level restrictions are driven by memory restrictiorseanekstrictions
such as resolution supported, maximum number of references, frame rate etc. See Aohex A
H.264/AVC.

Note that the level setting does not prevent the@eicfrom breaking certain level restrictions.

Options:
9 ‘ 1b (Supports QCIF format and below with 380160 samples/sec)

H.264/1449610 AVC Reference Software Manual Page4-5



4. Encoder Parameters

10 1 (Supports QCIF format and below with 380160 samples/sec)

11 1.1 (SupportsCIF and below. 768000 samples/sec)

12 1.2 (SupportsCIF and below. 1536000 samples/sec)

13 1.3 (SupportsCIF and below. 3041280 samples/sec)

20 2  (SupportsCIF and below. 3041280 samples/sec)

21 2.1 (Supports HHR formats. Enables Interlace support. 5068800 sampjes/sec
22 2.2 (Supports SD/4CIF formats. Bhles Interlace support. 5184000 samples/sec
30 3 (Supports SD/ACIF formats. Enables Interlace support. 10368000 sampleg
31 3.1 (Supports 720p HD format. Enables Interlace support. 27648000 samples/
32 3.2 (Supports SXGA format. Enables Intk support. 55296000 samples/sec)
40 4  (Supports 2Kx1K format. Enables Interlace support. 62914560 samples/seg
41 4.1 (Supports 2Kx1K format. Enables Interlace support. 62914560 samples/seg
42 4.2 (Supports 2Kx1K format. Frame coding only. 1258294&Mples/sec)

50 5 (Supports 3672x1536 format. Frame coding oh$0994944amples/sec)

51 5.1 (Supports4096<2304format. Frame coding onl25165824Gamples/sec)

4.2.4 IntraPeriod

Class Numeric (Integer)

Description Max period of kcodedframes(non IDR) in the encoded sequence. Note that if the position
corresponds to a non fAprimaryo | evel, e. g. an i nf
the nearest picture belonging to the primary level with a position smaller than IntraPeridak will

encoded as intra insteall value of0 (default) implies that onlthefirst frame will be coded as intra.

Note If field coding is enabled, depending on the value of parameter IntraBottonthendp field will

be coded as intra.

4.2.5 IDRPeriod

Class Numeric (Integer)

Description Period of DR framesin the encoded sequen&ehaviour is similar to Intra Period. value
of 0 (default) implies that onlthefirst frame will be coded a®R.

Note If field coding is enabled, depending on the value oapester IntraBottom, onlthetop field will
be coded alDR.

4.2.6 EnableIDRGop

Class Boolean

Description Enables closed IDR GOPs, i.e. IDfPs:-B;-B-Ps-B4-Bs-IDR7-Py-Bg-Bo-P13-B11-B1o. Can
considerably improve coding efficiency when IDR pictures are dedirefaultvalueis O (disabled).

4.2.7 IntraDelay

Class Numeric (Integer)

Description Enable delayed (in display order) IOfctures by IntraDelay picturese.g. if IntraDelay=2
then the resulting coding structure could look like this:

IDR2-P1-Py-P3-P4-Ps-Ps-IDRg-Pg-P7-P1g-Pi1-P 2.

Can considerably improve coding efficiency. Defaallueis O (disabled).

4.2.8 AdaptivelntraPeriod

Class Boolean
Description Currently ignored.
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4.2.9 AdaptivelDR Period

Class Boolean
Description Currently ignored.

4.2.10 EnableOpenGOP

Class Boolean

Description Enables support for Open GOP eniogd Defaultvalueis 0 (disabled).OpenGOP in this
context restricts all pictures after an | coded picture in display order from referencing a picture prior to
the | coded picture in display orderhi$ is done through appropriate usage of reordering operations and
setting of num_ref_idx_IXactive_minusor each available reference list.

Note Parameter currently does not support field coding, while it enforces reference reordering if
hierarchicalercoding is used.

4.2.11 NumberBFrames

Class Numeric (Integer)

Description Number of B slice coded frames used. Parameter is overwritten ki¢gnarchicalCoding
(4.2.59 parameter is set to 3. Defauélueis 0.

4.2.12 QPISlice

Class Numeric (Integer)

Description Setsquantizationparameter(QP) value forl slices Allowable values are in the range of
6*(BitDepthLuma- 8) to 51.Defaultvalueis 24.

4.2.13 QPPSlice

Class Numeric (Integer)

Description SetsguantizationparametefQP)valuefor all P slices. Allowable values are in the range of
6*(BitDepthLuma- 8) to 51.Defaultvalueis 24.

4.2.14 QPBSlice

Class Numeric (Integer)

Description Quantization parameter used for non stored B slices. Should be in the rdrigeJ8ually
these quartier can be set slightly higher than the quantizer for stored pictures. Defaglis 24.
4.2.15 ChromaQPOffset

Class Numeric (Integer)
Description Sets thequantization parameterQP) offset that will be used for coding Chroma
components. Value can be baothgative and positive1..51). Defaulvalueis 0 (no offset).

Note: This optionwill be used only for Baseline, Main and Extended profiles. For FREXxt profiles see
CbQPOffseand CrQPOffset

4.2.16 CbQPOffset

Class Numeric (Integer)
Description Sets thequantization parameterQP) offset that will be used for coding Cb components.
Value can be both negative and positisel (.51). Defaulvalueis 0 (no offset).

Note: This is a FRExprofile only option For other profiles se€hromaQPOffset

4.2.17 CrQPOffset
Class Numeric (Integer)
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Description Sets theguantization parameteQ) offset that will be used for coding Cr components.
Value can be both negative and positisglL(.51). Defaulvalueis 0 (no offset).

Note: This is a FRExprofile only option For dher profiles se€hromaQPOffset

4.2.18 FrameSkip

Class Numeric (Integer)

Description Number of frames to be skipp&dhen encoding thenput sequence, essentially altering the
frame rate of the output video sequerifleis has no relationship to and is comelgtindependent from
the number of intermediate, e.g. B coded pictures, that can be used in the ede@ialjvalueis 0.

Example 1
Reduce original framerate by half.

| lencod.exe  ip FrameSkip=1

4.2.19 MEDistortionFPel

Class Numeric (Integer)
Description Error Metric for FultPel (first layer) motion estimation

Options:

0 Sum of Absolute Differences (SAD(defaul)

1 Sum of Square Errors (SSE).

2 Sum of Absolute Transformed/Hadamard Differences (SATD).

4.2.20 MEDistortionH Pel

Class Numeric (Integer)
Description: Error Metric for HalfPel (second layer) motion estimation

Options:

0 Sum of Absolute Differences (SAD).

1 Sum of Square Errors (SSE).

2 Sum of Absolute Transformed/Hadamard Differences (SA{d&faul)

4.2.21 MEDistortionQ Pel

Class Numeric(Integer)
Description Error Metric for QuartePel (third layer) motion estimation

Options:

0 Sum of Absolute Differences (SAD).

1 Sum of Square Errors (SSE).

2 Sum of Absolute Transformed/Hadamard Differences (SA{d@faul)
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4.2.22 MDDistortion

Class Numeric (Integer)
Description Error Metric for Mode distortion operations

Note If RDOptimization isset to O, this parameter should be set to exactly the same value as the last
subpixel refinement performed. That is, if DisableSubpelME is 0 MDDistorshould be equal to
MEDistortionQPel. Otherwise, if DisableSubpelME is 1, MDDistortion should be equal to
MEDistortionFPel

Options:

0 Sum of Absolute Differences (SAD).

1 Sum of Square Errors (SSE).

2 Sum of Absolute Transformed/Hadamard Differen(@ATD).(defauld

4.2.23 ChromaMCBuffer

Class Boolean

Description Generates and stores sub pixel values for chroma components. Can improve performance
somewhat if multiple references are used at the cost of increased memory Distagkt value is 0
(disabkd).

4.2.24 ChromaMEEnable

Class Boolean
Description Considers Chroma components during motion estimation, potentially improving chroma and
even overall quality. RequiréshromaMCBuffeto be enabled.

Options:

0 Disabled (default)

1 Cor_wsidgr Chroma for Main Compensation only for integer, first level, moti
estimation

2 Consider Chroma for Motion Compensation for all motion estimation levels

4.2.25 ChromaMEWeight

Class Numeric (Integer)

Description Specifies weighting factor of chroma component distortiamingy motion estimation.
Default value is 1

4.2.26 DisableSubpelME

Class Boolean

Description Disables subpixel Motion Estimation. Defau#lueis 0 (enabled)

4.2.27 SearchRange

Class Numeric (Integer)
Description Sets allowable search range for Motion Estimatigefaultvalueis 16.

Note If Rate Distortion Optimization is enabletie £arch window is centered around median predictor,
not (0,0).
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4.2.28 UseMVLimits

Class Boolean
Description Constrain maximum absolute motion vector values according to SetMVXlamik
SetMVYLimit values Defaultvalueis 0 (disabled)

4.2.29 SetMVXLimit

Class Numeric (Integer)
Description Setsmaximum absolute horizontal motion vector value in integer pixel .ubégaultvalue
is2048

4.2.30 SetMVYLimit

Class Numeric (Integer)
Description Setsmaximum absolute vertical motion vector value in integer pixel ubBigfaultvalueis
512 Value is further constrained according to LevellDC limits.

4.2.31 NumberReferenceFrames

Class Numeric (Integer)

Description Setsthe maximum number of referencasored inthe Decoded Picture &fer (DPB) for
motion estimationand compensation. Essentially setise syntax elementhum_ref frames in the
sequence parameter sdbdefaultvalueis 1.

Note This parameter needs to conform to level constrains. See Alinex

4.2.32 PListOReferences

Class Numeric (Integer)

Description Override of allowable references used for predicting P slices (basicallghsets/ntax
element num_ref idx_10_active_minusl) 0O (default) sets number to be equal to
NumberReferenceFrames. Valugeds to be smaller or equal to NumberReferenceFrames.

4.2.33 DisposableP

Class Boolean
Description EnablenonreferenceP slices in the primary laydbefault value is 0 (disabled).

Note This [arameter will enable the encoding of a sequenceefatm: IOpIP2 p 3 P4p5é wher e
numeric index corresponds to coding and display order, while uppercase and lowercase imply reference
and non reference pictures respectively.

4.2.34 DispPQPOffset

Class Numeric (Integer)

Description Specifiegquantization paramete®p) offset used fononreferenceP slices
4.2.35 BListOReferences

Class Numeric (Integer)

Description Override of allowable references used for predicting B slices using ListO (basically sets
num_ref_idx_l0_active_minusl) O (default) sets number to be equal to MenReferenceFrames.
Value needs to be smaller or equal to NumberReferenceFrames.

Note: Under most cases, setting this value to 2 should be sufficient (i.e. in terms of performance), while
having a significant reduction in terms of complexity.
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4.2.36 BListlReferences

Class Numeric (Integer)

Description Override of allowable references used for predicting B slices using Listl (basically sets
num_ref_idx_|1_active_minusl) O (default) sets number to be equal to NumberReferenceFrames.
Value needs to be smaller@equal to NumberReferenceFrames.

Note: Under most cases, setting this value to 1 should lead to better performance (i.e. since no bits are
spend for coding the reference index more bits can be allocated to code mvs or residual). If
HierarchicalCodings used nevertheless, a larger value might be better.

4.2.37 BReferencePictures

Class Numeric (Integer)
Description Use B coded pictures as references (overwrittedibsarchicalCodinyy Default is O.

Note: Mainly available for testing purposes.

Options:

0 Disabled (default).

1 Code B coded pictures in secondary layer as references

2 Code primary layer reference pictures (normally coded as P) with B coded picti

4.2.38 Log2MaxFNumMinus4

Class Numeric (Integer)

Description This parameter setthe syntaxelementiog2 _max_frame_num_minus4which impacts the
value of frame_num in each slice. If the parameter isset to -1, the value of
log2_max_frame_num_minus4s computed based dframesToBeEncoded atfie number of Bcoded
frames. Otherwistbg2 _max_frame_num_minus4is set equal thog2MaxFNumMinus4Defaultvalue
is O.

Note With sliding window DPB operation the combinationle§2_max_frame_num_minus4equal to
0 andnum_ref_framesequalto 16 could lead to instng two reference frames with the same vaiie
frame_num into the DPB. To avoid this, the JM encoder prohibits this combination.

4.2.39 Log2MaxPOCLsbMinus4

Class Numeric (Integer)

Description This parameter setghe syntax elementog2_max_pic_order_cnt_Isb_minus4which

impacts the value ofpic_order_cnt Isb. If the parameter isset to -1, the value of

log2_max_pic_order_cnt_Isb_minus4s computed based on FramesToBeEncodedlewumber of B
coded frames. Otherwise log2_max_pic_order_cnt_Isb_minus4 is set equal to
Log2MaxPOCLsbMinus4. Defawlialueis 2.

Note Parameter has to be properly set to avoid repetitions of pic_order_cnt.

4.2.40 GenerateMultiplePPS

Class Boolean

Description Whenenabledthreedifferent Picture ParameteiSets (PPSpare generated and included into
the bitstream ThesePicture Panmeter Setsallow the combination of weighted and non weighted
prediction for P and B slice3.his gption can be combined witthe parameter RDPictureDecision to
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perform an RD optimal decision between picture coding modatue should be disabled when
geneating baseline profile bitstreanmBefault value i€ (disabled)

4.2.41 SendAUD

Class Boolean

Description Transmit Access Delimiter Unit NALU for every Access Unit. Default value is O (disabled).
4.2.42 Resend®S

Class Numeric (integer)
Description Enables rpstition of Sequence (SPS) amticture ParameteSets(PPS) at various intervals.
This can be useful for random access/trick modes, error resilience, etc.

Options:

0 Disabled (default)

1 Repeat for all Intra coded pictures

2 Repeat for all IDR pictures

3 Repeat for all IDR and Open GOP intra pictures

4.2.43 ResendPPS

Class Boolean

Description Enables rpetition of Picture Parameteets(PPS)beforeveryprimary codedpicture. This
could be usefufor error resilience oif the encoder decides to updale tPPS, i.e for use of a different
WP method, different chroma offsets, different weighted matrices/transform, debloeténBefault
value is0 (disabled)

4.2.44 PicOrderCntType

Class Numeric (Integer)
Description Parameter setbe value of the syntax efeentpic_order_cnt_typein SPS.

Options:

0 POC mode ORecommended moddefault)

1 POC mode 1Not fully supported in software.

5 POC m(_)de 2Not for use with out of order coding. i.e. all pictures need to b
sequential order.

4.2.45 UseConstrainedIrtraPred

Class Boolean

Description If set, disallows inter pixels from being used fotra prediction(sets the syntax element
constrained_intra_pred_flagin the PPS)Defaultvalueis 0.

4.2.46 MbLinelntraUpdate

Class Numeric (Integer)
Description Enabkserror robustness by performirextra intra macro block update® (default) off, N:
One GOBevery N framess intra coded

4.2.47 RandomintraMBRefresh
Class Numeric (Integer)
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Description Number of macroblocks per picture that avecédto beintra coded If nonzero, the intra
macroblocks are selected randonihgfaultvalueis 0.
4.2.48 Inter/Intra Mode Prediction Control

The following parameters essentially control which inter or intra prediction modes could be used for
encoding purposes.

4.2.48.1PSliceSkip

Class Boolean
Description Enable Skip Inter modes in P Slices. Default value igdabld).

4.2.48.2PSlice&Search16x16
Class Boolean

Description Enables 16x16 InterPrediction & Motion Compensatiom P Slices Default value is 1
(enablel).

4.2.48.3PSliceSearch6x8

Class Boolean
Description Enables 16x8 Inter Prediction & Motion Compensatiam P Slices Default value is 1
(enabld).

4.2.48.4PSliceSearcBx16
Class Boolean

Description Enables 8x16 Inter Prediction & Motion Compensatiam P Slices Default value is 1
(enablel).

4.2.48.5PSlice®arciBx8

Class Boolean
Description Enables 8x8 Inter Prediction & Motion Compensatian P Slices Default value is 1
(enabld).

4.2.48.6PSliceSearcBx4

Class Boolean

Description Enables 8x4 Inter Prediction & Motion Compensatian P Slices Default value isl
(enablel).

4.2.48.7PSliceSearchx8

Class Boolean
Description Enables 4x8 Inter Prediction & Motion Compensatian P Slices Default value is 1
(enabld).

4.2.48.8PSliceSearcthix4

Class Boolean
Description Enables 8x4 Inter Prediction & Motion Compensatian P Slices. Default value is 1
(enablel).
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4.2.48.9BSlice&search16x16

Class Boolean
Description Enables 16x16 Inter Prediction & Motion Compensatiam B Slices. Default value is 1
(enablel).

4.2.48.10BSliceSearch6x8

Class Boolean
Description Enables 16x8 Inter Prediction & Motin Compensatioin B Slices. Default value
(enabld).

sl

4.2.48.11BSliceSearcBx16

Class Boolean
Description Enable 8x16 Inter Prediction & Motion Compensatiom B Slices. Default value is 1
(enablel).

4.2.48.12BSliceSearcBix8

Class Boolean
Description Enables 8x8 Inter Prediction & Motion Compensatidn B Slices. Default value is 1
(enabld).

4.2.48.13BSliceSearcBx4

Class Boolean
Description Enables 8x4 Inter Prediction & Motion Compensatian B Slices. Default value is 1
(enablel).

4.2.48.14BSliceSearchx8

Class Boolean
Descrption: Enables 4x8 Inter Prediction & Motion Compensatian B Slices. Default value is 1
(enabld).

4.2.48.19BSliceSearcx4

Class Boolean
Description Enables 8x4 Inter Prediction & Motion Compensation B Slices. Default value is 1
(enablel).

4.2.48.16 BiPredMotionEstnation

Class Boolean

Description Enables Multihypothesis based Motion Estimation for B slice coding. Option currently only
supports 16x16 block sizes and the first list O and list 1 references. Option also considers weights if
necessary. Defaulalueis O (disabled).

For further information on such ME algorithms check the following papers.
T S. w. Wu and Jdint estiatiors bf dorward and backward motion vectors for

interpol ati ve pinl&EE Tcahsactiams odnfiage WProcessimgVal.3, Iss.5 ,
pp.684=7Sept . 694.
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1 Markus Flierl, Thomas Wiegand, and Bernd Girod, "A Locally Optimal Design Algorithm for
Block-Based MultiHypothesis MotiorCompensated Prediction'Rroceedings of the Data
Compression Conferencg&nowbird, USA, April 1998

4.2.48.17 BiPredMERefinements

Class Boolean

Description Enables additional ME refinements for Multihypothesis based ME. Only considered if
BiPredMotionEstimation is used. Possible values ar8].[Mefault value is 0 (only initial step is
performed).

4.2.48.18 BiPredMESeechRange

Class Numeric (Integer)
Description Specifies search range for BiPredMotionEstimation. However, if BiPredMERefinements are
used then search range is decreased by half for every additional refinement. \>&iaigt8.

4.2.48.19 BiPredMESubPel

Class Numeric (Integer)
Description Controls subpixel refinement for BiPredMotionEstimation.

Options:

0 Disabled. No Subpel refinement is performed (default)
1 Subpel refinement is performed only for first list.

2 Subpel refinement is performed for bothdis

4.2.48.20BiPredSearch16x16

Class Boolean
Description Enables bipredictive motion estimation fdt6x16 partitions in B Slices. Default value is 1
(enablel).

4.2.48.21BiPredSearch16x8

Class Boolean
Description Enable bipredictive motion estimation fdt6x8 partitionsin B Slices. Default value is 0
(disabled.

4.2.48.22BiPredSearch816

Class Boolean
Description Enable bipredictive motion estimation forx&86 partitions in B Slices. Default value is O
(disableq.

4.2.48.23BiPredSearchgs

Class Boolean
Description Enables bipredictie motion estimation for»® partitions in B Slices. Default value is 0
(disabled.

4.2.48.24Disablelntradx4
Class Boolean
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Description Disables all intra 4x4 modes. Default value isénh@bled.

4.2.48.25DisableIntral6x16

Class Boolean
Description Disables all intra 16x5 modes. Default value is @r{abledl.

4.2.48.26Disablelntralninter

Class Boolean
Description Disable Intra prediction modes (in sectioh2.48.9through4.2.48.3) for Inter (P or B)
slices Default values 0 (Intra prediction modes enabled in all slice types)

4.2.48.27Intra4x4ParDisable

Class Boolean
Description Disables 14x4 Vertical and Horizontal prediction modéefault value is Ognablel).

4.2.48.28ntradx4DiagDisable

Class Boolean
Description Disables 14x4 Diagonal DownLeft and Diagonal DowaRight prediction modesDefault
value is 0 énablel).

4.2.48.29%ntra4x4DirDisable

Class Boolean
Description Disables 14x4 Vertical Right, Vertical Left, Horizontal Down, and Horizontal Up prediction
modes. Default value is Ognabled).

4.2.48.30ntral6x16ParDisable

Class Boolean
Description Disables 116x16 Vertical and Horizontal prediction mod&sefault value is Oghablel).

4.2.48.31ntral6x16PlaneDisable

Class Boolean
Description Disables116x16 plane prediction mod®efault value is Oghabled).

4.2.48.32ChromalntraDisable

Class Boolean
Description Disable all Intra Chroma prediction modes except D€fault value is 0 (enabled).

4.2.48.33FastCrintraDecision

Class Boolean
Description Perform a separate intra chroma mode decision prior to determinaigfiding mode. Can
provide significant encoding speediefaultvalue isl (enabled.

4.2.48.34EnablelPCM

Class Boolean
Description Enables usage of |_PCMacroblockmode.Default value i (disabled.
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4.2.49 Deblocking Filter Control
Parameters toontrolin-loop deblockingfilter behavior.

4.2.49.1DFParametersFlag

Class Boolean
Description Ses the value of the syntax elemedeblocking filter_control_present flag Default
valueis 0(disabled)

Note: Although currentliythe encoder supportmultiple PPSthis parametestill ses the sameéeblocking
filter parameter$or all coded pictures.

4.2.49.2DFDisableReflSlice

Class Numeric (Integer)
Description Setsthe value of the syntax elemeatisable_deblocking_filter_idcfor | slices belonging to
a reference pictur&kequiredDFParametersFlaip be set.

Options:

0 Default._ Additional loopfilter offsets are also encoded and considered d
deblocking

1 Disables deblocking for all edges.

2 Disables deblocking at slice boundaries only

4.2.49.3DFAlphaReflSlice

Class Numeric (Integer

Description Setsthe value of the syntax elemesiice_alpha_c0_offset_div2or | slices belonging to a
reference pictureRequiresDFParametersFlatp be setAllowable values are in the ranges{-5, ... 0,
+1, .. +6}. Defaultvalueis 0.

4.2.49.4DFBetaReflfce

Class Numeric (Integer)

Description Setsthe value of the syntax elemeslice _beta_offset_div2for | slices belonging to a
reference pictureRequiresDFParametersFlatp be set. Allowable values are in the rane® {5, ... O,
+1, .. +6}.Defaultvalueis 0.

4.2.49.5DFDisableNReflSlice

Class Numeric (Integer)
Description Setsthe value of the syntax elemeatisable_deblocking_filter_idcfor | slices belonging to
a non reference picturBequiredDFParametersFlaip be set.

Options:

0 Default. Additimal loopfilter offsets are also encoded and considered di
deblocking

1 Disables deblocking for all edges.

2 Disables deblocking at slice boundaries only
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4.2.49.6DFAIphaNReflSlice

Class Numeric (Integer)

Description Setsthe value of the syntax elemesiice_alpha_c0_offset_divZor | slices belonging to a
non reference pictur&kequiresDFParametersFlap be set. Allowable values are in the rangg {5, ...
0, +1, .. +6} Defaultvalueis O.

4.2.49.7DFDisableReflSlice

Class Numeric (Integer)
Description Setsthe value of the syntax elematisable_deblocking_filter_idcfor | slices belonging to
a reference pictur&kequiresDFParametersFlap be set.

Options:

0 Default._ Additional loopfilter offsets are also encoded and considered d
deblocking

1 Disables deblocking for all edges.

2 Disables deblocking at slice boundaries only

4.2.49.8DFAlIphaReffSlice

Class Numeric (Integer)

Description Setsthe value of the syntax elemesiice_alpha_c0_offset_div2or P slices belonging to a
reference pictureRequiresDFParametersFlatp be set. Allowable values are in the rane® {5, ... O,
+1, .. +6}. Defaultvalueis 0.

4.2.49.9DFBetaRefPSlice

Class Numeric (Integer)

Description Setsthe value of the syntax elemeslice_beta_offset_divZfor P slices belonging to a
reference pictureRequiresDFParametersFlatp be set. Allowable values are in the rang® {5, ... O,
+1, .. +6}. Defaultvalueis 0.

4.2.49.10DFDisabldNRefSlice

Class Numeric (Integer)
Description Setsthe value of the syntax elemedisable deblocking_filter_idc for P slices belonging
to a non reference picturBequiredDFParametersFlag be set.

Options:

0 Default._ Additional loopfilter offsets are also encoded and considered d
deblocking

1 Disables deblocking for all edges.

2 Disables deblocking afice boundaries only

4.2.49.11DFAIlphaNRefFSlice

Class Numeric (Integer)

Description Setsthe value of the syntax elemesiice_alpha_cO_offset_div2or P slices belonging to a
non reference pictur®equiresDFParametersFlap be set. Allowable values aretime range {6, -5, ...
0, +1, .. +6} Defaultvalueis O.
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4.2.49.12DFDisableRefBlice

Class Numeric (Integer)
Description Setsthe value of the syntax elemeadisable_deblocking_filter_idcfor B slices belonging
to a reference pictur®equiredDFParametersFlag be set.

Options:

0 Default._ Additional loopfilter offsets are also encoded and considered d
deblocking

1 Disables deblocking for all edges.

2 Disables deblocking at slice boundaries only

4.2.49.13DFAIphaReBSlice

Class Numeric (Integer)

Description Setsthe value of the syntax elemesiice_alpha_cO_offset_div2or B slices belonging to a
reference pictureRequiresDFParametersFlatp be set. Allowable values are in the rang® {5, ... O,
+1, .. +6}. Defaultvalueis 0.

4.2.49.14DFBetaRefBSlice

Class Numeic (Integer)

Description Setsthe value of the syntax elemeslice beta offset divZor B slices belonging to a
reference pictureRequiresDFParametersFlatp be set. Allowable values are in the rane® {5, ... O,
+1, .. +6}. Defaultvalueis 0.

4.2.49.15DFDisableNReBSlice

Class Numeric (Integer)
Description Setsthe value of the syntax elemeatisable_deblocking_filter_idcfor B slices belonging
to a non reference picturBRequiredDFParametersFlag be set.

Options:

0 Default._ Additional loopfilter €sets are also encoded and considered duy
deblocking

1 Disables deblocking for all edges.

2 Disables deblocking at slice boundaries only

4.2.49.16DFAlphaNReBSlice

Class Numeric (Integer)

Description Setsthe value of the syntax elemesiice_alpha_c0_offet_div2 for B slices belonging to a
non reference pictur®equiresdDFParametersFlamp be set. Allowable values are in the rane® {5, ...
0, +1, .. +6} Defaultvalueis O.

4.2.50 Weighted Prediction Parameters
The following parameters enable weighted préoh.

4.2.50.1WeightedPrediction
Class Boolean
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Description Setsthe value of the syntax elemeweighted pred_flagand enables explicit weighted
prediction for P slices. A simple model, based on picture DC values is usedtiimating weights.
Defaultvalueis 0 (disabled)

Note: This parameteis ignored when RDPictureDecision is used.

4.2.50.2WeightedBiprediction

Class Numeric (Integer)
Description Setsthe value of the syntax elememeighted_bipred_idcand enablegeighted prediction
for B slices.

Options:

0 Disabled(default)

1 Explicit Weighted Prediction.

2 Implicit Weighted Prediction. Weights are based on POC distances.

Note: This parameteis ignored when RDPictureDecision is used.

4.2.50.3UseWeightedReferenceME

Class Boolean
Description Use weightedaference for motion estimation. Default value @s(disabled)

4.2.50.4WPMethod

Class Boolean
Description UseDC based (0: default) or Least Mean Square (LMS) method (1) for weighted prediction

4.2.50.5WPIlterMC

Class Boolean
Description UseDC Iterative Motion compesated based weighted prediction mettefault value is 0
(disabled)

4.2.50.6EnhancedBWeightSupport

Class Boolean
Description UseLMS method for B slice weighted prediction. Default valu@ {disabled)

4.2 .50.7WPMCPrecision

Class Numeric (Integer)
Description Improved Motion Compensation Precision using WP based methods. Clones WP references
with slightly modified rounding offsets (Requires RDPictureDecision and GenerateMultiplePPS) :

Options:
0 Disabled (default).
1 Up to one additional coding pass. Ref0 ,isédl is O with al offset
Up to two additional coding passes. (1) Ref0 is O, refl is 0 withadfset, (1) RefQ
2 . . :
is 0 with a-1 offset, refl is O
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4.2 50.8WPMCPrecFullRef

Class Numeric (Integer)

Description Increases the number of references in the eefs picture lists to account for the lost
reference slot when reordering is used during a coding pass in WPMCPrecision for reference replication.
The number of references in nogordered passes stays unchanged. Default value is O (keep the same
number ofreferences).

4.2.50.9WPMCPrecBSlice

Class Numeric (Integer)
Description Applies different methods when considering the improved motion compensation precision
process in B slices.

Options:

0 Disable rounding for B slices.

1 Disable rounding for noreferenceB slices. Norreference B slices are evaluated
alternative QPs during RDPictureDecision.(default)

5 Apply rounding on every B slice. This efectively disables the evaluatio|
alternative QPs during RDPictureDecision.

4.2.51 ChangeQPStart

Class Numeric (nteger)
Description Allows the use of a secondaguantization parameteQP) set from frame atemporal
frameposition ChangeQPStafefaultvalueis 0 (not used)

4.2.52 ChangeQPI

Class Numeric (Integer)
Description Sets quantization parametervalue for ntra codedslices to be used from frame
ChangeQPStart and beyond. Allowable values are in the range of ODefalltvalueis 24.

4.2.53 ChangeQPP

Class Numeric (Integer)
Description Sets quantization parametervalue for inter P codedlices to be used fromframe
ChangeQPStart and beyond. Allowable values are in the range of ODefalltvalueis 24.

4.2.54 ChangeQPB

Class Numeric (Integer)
Description Setsquantizationparametewalue for non reference inter B codslicesto be used from
frame ChangeQPStaaind beyond. Allowable values are in the range of 0 t®Bfaultvalueis 24.

4.2.55 ChangeQPBSRefOffset

Class Numeric (Integer)
Description Setsquantizationparameteoffsetfor reference inter B codeslicesto be used from frame
ChangeQPStart and beyoridlowable values are in the range-bfL to 51.Defaultvalueis 0.

4.2.56 BRefPicQPOffset

Class Numeric (Integer)
Description Quantizationoffset parameter used for stored B slices. Should be in the rab@jebl].
Defaultvalueis O.
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4.2.57 DirectModeType

Class Boolean

Description Setsthe value of the syntax elemedirect_spatial_mv_pred_flag which controls the
direct mode type to be used.nfeanstemporal direct, while Ineansspatial directDefaultvalueis O
(temporal).

4.2.58 DirectinferenceFlag

Class Boolean

Description Setsthe value of the syntax elemeditect_8x8 inference_flagin the SPS which affects
semantics of Direct Modd he \value isconstrained byevel restriction in Annex A of H.264/AV{i.e.

for any level above or equal totlBe parameter nabs to beequalto 1), and should be set appropriately
even if no B slices are to be us&efaultvalueis 0.

4.2.59 HierarchicalCoding

Class Numeric (Integer)
Descrption: Enables the use of advanced codiigjure structurefor the secondary layer. This incles
the use of &ierarchicakype order, or explicit frame coding types/ordering.

Options:
0 Disabled(default) Use default coding types.
Use double layer approach. More specifically, if N number of B coded frame
used, allB coded frames abdd positions (starting from 0) will be coded first g
1 ) .
stored and used as references, while even ones will follow and be coded
reference.
Use Hierarchical layer approach with multiple levels. Basically a power of |
2 : . . . o
approach is used, wheraah level is assigned a different priority.
3 Explicit Coding type & order.Requires presence dExplicitHierarchyFormat
parameter.
Example 1:

We would like to encode vidawith thefollowing coding order 16P8-Bs4-Bs2-Bs6-B1-B3-B5-B7-P 1 6 é

We would als like to assign QP values of 24 to referenced B coded frames, and 26 to non reference
frames.Also, although we will like to have 5 total referencesly one reference should be used for list0

and listl for B slicesNote that the above structure loolssfallows:
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Figure 1. 4 LevelHierarchical structure.

The above could be easily done usHigrarchicaCoding mode 2 which automatically generates this
hierarchy An alternative way would be to usterarchicaCodingmode 3, and to appropriately set the
necessary params using teplicitHierarchyFormatparameter.

lencod.exe - p NumberReferenceFrames=5 i p NumberBFrames=7 \
i p Hierarchical Coding =2 - p QPBSlice=26 \
i p BRefPicQPOffset= -2 \
- p BListOReferences=1 T p BList1References=1

Example 2:

Lets assume that for the previous example we would prefer having dalel3, and that each level

follows a sequential coding order. More specifically we would like the coding order to bé>88&2-
Bs4Bs6B1-B3-B5-B7-P1 6 € Note that this strugdwaobserveadhat d n o w
now references are differently organized than in the previous. case)

Figure 2. 3 LevelHierarchical structure.

The above could be easitjone usingHierarchicaCoding mode 1which automatically generates this
hierarchy HierarchicaCodingmode 3could also be used.

lencod.exe - p NumberReferenceFrames=5 I p NumberBFrames=7 \
I p Hierarchical Coding =1 -p QPBSlice=26 \
I p BRefPicQPOffset= -2 \
- p BListOReferences=1 T p BListlReferences=1

4.2.60 ExplicitHierarchy Format

Class Text
Description: Parameter used witldierarchicaCoding==3 and specifies coding methdde. type,
guantizer, coding ordet® of a frame. Parameter also overwrites use of NumberBFrames

Syntax:
[TypeFrameQ][OrderFrame0][ReferenceFrame0][QPFrame0][TypeFramel][OrderFramel][Referenc
eFramel] [ QPFramel] é [ TypeFrameN] [ Order FrameN] ][ Ref
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Allowedentries

[TypeFrameN] I/i (Intra coded frame)
P/p (P type coded frame)
B/b (B type coded frame)

O-FrameSkip (specifies display order of coded frame. No duplicate
allowed)

[ReferenceFrameN]| R/r (Reference)
E/e (Non Reference/Disposable)

Frame QP Offset.Final QP depends on slice type as defined b
QPNSlice parameters

[OrderFrameN]

[QPOfsetN

Examplel:

We would like to encode video usibgeferences anihe following coding order KP8-Bs4-Bs2B1-B3-
Bs6B5-B7-P1&& We woul d al s o ulesdf 24 totrefereacedsB cogdad frenfes, ana R6 to
non reference frames.

| encod .exe - p NumberReferenceFrames=5 ip QPBSlice=24 \
I p Hierarchical Coding =3 \
-p Explicit Hierarchy Format = 0 B 8B2r 0B1e2B3e2B6r 0B5e2B7€20

Example 2:

In the previous exaple, we would like to replace Bs6 with a P coded frame, while B7 is coded in intra
mode with a QP o22. The original QP for | and P slices was Régardless of the slice type used, note
that frame 7 will still not be used as a reference.

lencod.exe -p NumberReferenceFrames=5 i p Hierarchical Coding =3 \
T p QPISlice=24 i p QPPSlice=24 i p QPBSlice=24 \
-p Explicit Hierarchy Format = 0 B 8B2r 0B1e2B3e2P6r 0B5e217e - 20

Example 3:

We would like to encode a video sequence using a relatively similar codiotusér as in example 1,
with the difference that we would like to code all non reference frames last, iR8-B§4-Bs2Bs6-B1-
B3-B5B7-P16¢é I n t hi s Hiexasckhicalodingd also which would create this structure
automatically.

lencod.exe - p NumberReferenceFrames=5 T p NumberBFrames=7 \
I p Hierarchical Coding =2

4.2.61 HierarchyLevelQPEnable

Class Boolean

Description: Parameter, if enabled, adjusts QP values for hierarchtoatturesbased on the current
level in increments of 1. Ignorelse BRefPicQPOffset parameter. Defadtueis O (disabled).

4.2.62 ExplicitSeqCoding

Class Boolean
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Description: Encode video sequence using the Explicit Seq Coding metadata file provided by

ExplicitSeqgFile. Default value is O (disabled).

Note: This option isstill experimental.

4.2.63 ExplicitSeqFile
Class Text

Description:Name of Explicit Seq Coding metadata file used when ExplicitSeqCoding is enabled.

4.2.64 Referencdreorder
Class Boolean

Description: Performs referencpicture listreordering for P coded frameaded on POC values.

This

essentially places references according to temporal correlation instead of codinpefalgitvalueis 0

(disabled).
Note: ReferencReorder is not supported for interlace coding modes.

Example:

In example 1 o#t.2.60the default coding order that will be uskd coding frame 16 will be {Bs6, Bs2,
Bs4, P8, 10}. Nevertheless, temporally frame 8 is much closer to frame 16 and therefore this coding mode
may not be as efficient. Instead, we want tonesedering commands to consider references according to

their display order.

lencod.exe - p NumberReferenceFrames=5 I p FrameSkip=7 \
I p Hierarchical Coding =3 T p ReferenceReorder =1 \
-p Explicit Hierarchy Format=0B4r 24B2r 24B1e26B3e26P6r 2

AB5e261 7

4.2.65 PocMemoryManagement
Class Boolean

Description: Performs memory management control based on POC values. Basically allows better
me mor y ma n a grbitnagin t biefarchicaltype coding methods if only a certain number of
references are allowed due kevel limitations. Parameter also recommended to be used with the

EnableOpenGop paramet&efaultvalueis 0 (disabled)
Note:PocMemoryManagement is not supported for interlace coding modes.

Example:

Lets assume that for the first example 412.6Q only a maximum of 4 references can be used.
Unfortunately this would result, according to the default memory managéleavior in frame8 being
removed from the reference buffer immediately after adding frame 16, since thibehamallest
frame_num in the list. It would be preferable to remove frame 2 instead, since this frame would most

likely not be very useful for predicting any future frames.

lencod.exe - p NumberReferenceFrames=5 T p NumberBFrames=7 \
I p Hierarchical Coding =3 T p Reference Reorder =1 \
- p PocMemoryManagement=1 \
-p Explicit Hierarchy Format=0B4r 24B2r 24B1e26B3e26P6r 2

AB5e261I1 7
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4.3  Error Resiliency and Slice control

4.3.1 SliceMode

Class Numeric (Integer)
Description:Sets sliceeodingmode.

Options:

0 Disabled(default)

1 Fixed number of MBs per slice
2 Fixed number of Bytes per slice
3 Use Callback

4.3.2 SliceArgument

Class Numeric (Integer)
Description: For SliceMode equal to 1: number of macroblocks giee. For SliceMode equal to two:
number of byteper slice Defaultvalueis 0 (invalid).

4.3.3 num_slice_groups_minusl

Class Numeric (Integer)
Description:Number ofdlice groupsdecremented b¥ (i.e.0 ==one slice groupl == two slice groups,
etc). Default value is O.

4.3.4 slice_group_map_type

Class Numeic (Integer)
Description: Specifies slice group map tyjfenum_slice_groups_minus4 lager than Odetsthe value
of the syntax elemerslice_group_map_typé.

Options:

Interleave modédefault)
Dispersed Mode
Foreground with lefover
Box-out

Raster Scan

Wipe

Explicit

|| |W|IN|F|O

NotefForslice_group_map_typequal to 0, 2 or 6, additional parameters are read from a file specified in
the SliceGroupConfigFileNamparameter.
4.3.5 slice_group_change_direction_flag

Class Numeric (Integer)
Description Setsthe value of the syntax elemestice_group_change_direction_flag

Options:
0 ‘ box-out clockwise, raster scan or wipe rigtiefault)
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1 | box-out counter clockwise, reverse raster scan or wipe left

4.3.6 slice_group_change rate_minusl

Class Numeric (Irteger)

Description: Setsthe value of the syntax elemesiice_group_change_rate_minusDefaultvalueis 0.
4.3.7 SliceGroupConfigFileName

Class Text
Description:Slice configuration file used for slice group map types 0, 2, and 6.

For slice_group_map_typeajeal to O the file consist of on&in_length_minusl syntax elementvalue
per line. For slice_group_map_type equal to 2 the file contains in rows with odd line numbers the values
for top_left syntax elements and rows with even line numbers the vabitsm_right syntax elements.
For slice_group_map_type equal to 6, each line contains a valusicd agroup_idsyntaxelement.
4.3.8 UseRedundanPicture

Class Boolean

Description:Enables the use of redundaittures Defaultvalueis 0 (disabled)

4.3.9 NumRedundantHierarchy

Class Numeric (Integer)

Description:Hierarchy mode of redundant picturéddlowed valuesare in the range dfto 4.

4.3.10 PrimaryGOPLength

Class Numeric (Integer)
Description: GOP length for redundant allocation1f). NumberReferenceFrames mustrio less than
PrimaryGOPLength when redundant slice is enabled.

4.3.11 NumRefPrimary

Class Numeric (Integer)
Description:Actually used number of references for primary slice$g)L

4.4  SP coding support

4.4.1 SPPicturePeriodicity

Class Numeric (Integer)
Descriptian: Sets period of SP coded franmmsnpared to FramesToBeEncod@dno SP useddefault)
N>0: SP coded frames inserted every N frames.

Note: SP coding might be broken in current implementation

4.4.2 QPSPPicture

Class Numeric (Integer)
Description Quantizatbn parameter of SP coded pictures for prediction Err&rjODefault is 24.

4.4.3 QPSP2Picture

Class Numeric (Integer)
Description Quantization parameter of SP coded pictures for Predicted Blo&g.([Default is 24.
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444 Sl _Frames

Class Boolean
Description EanbelsSI frame encodingDefault value i® (disabled.

Note: Currently this parameters needs to be enabled if SP slices are to be generated.

445 SP_output

Class Boolean

Description Controls whether coefficients will be output to encode switching &mds Default value
is O (disabled.

446 SP_output_name

Class Text

Description Filename for SP coefficientautput

4.4.7 SP2 Frames

Class Boolean

Description Enables witching SP frame emaling Default value i€ (diabled.
4.4.8 SP2 input_namel

Class Text

Desciption: Filename for the first swéhed bitstream coefficients

4.4.9 SP2_input_name2

Class Text
Description Filename for thesecondswitched bitstream coefficients

4.5  Output Control/Entropy Coding, NALs

The following parameters control the entropy coding methad is to be used, and other output related
control options.
45.1 SymbolMode

Class Numeric (Integer)
Description Entropy Coding method

Options:
0 CAVLC (default)
1 CABAC

45.2 ContextlnitMethod

Class Numeric (Integer)
Description CABAC contextinitializationmethod

Options:
0 Fixed (default)
1 Adaptive
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45.3 FixedModelNumber

Class Numeric (Integer)
Description CABAC initialization nodel number for fixedhitialization (ContextlnitMethod equal to 0).
Allowed model numbers are 0,1 and 2. Default value is

45.4 OQutFileMode

Class Numeric (Integer)
Description Output File mode

Options:
0 Annex B Byte Stream format (default)
1 RTP packets

455 PartitionMode

Class Numeric (Integer)
Description Enable DataPartitioning.

Options:
0 No Data Partitioning (dault)
1 Three partitions per slice

4.6 Interlace Format Handling

Options enable interlace coding modes such as field coding, Picture and Macroblock adaptive
Field/Frame coding etc.
4.6.1 Piclnterlace

Class Numeric (Integer)
Description Enables adaptive fielitame coding support at the frame level

Options:

0 Use Frame picture coding mode oridefault.

1 Use field picture coding mode only
Use adaptive frame/field picture coding mode. Decision is based on lagrangiat

5 of t_he formJ = Distortion+/ 3 Rat(—:_whereDistortion is_the SSE distortion of_th
entire reconstructed frame (or both fieldsls the lagrangian parameter, aRthteis
the allotted bits for coding the frame (or fields respectjvely

Note Decision is suboptimal, but works well undertaar conditions.

46.2 MBinterlace

Class Numeric (Integer)
Description Enables adaptive field/frame coding support at the macroblock level.

Options:
0 ‘ Use Frame coding mode oninl_adaptive_frame_field_flag=0) Default.
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1 Setmb_adaptive_frame_field flag=1 but code all macroblocks in frame in fie
mode. Mainly useful for testing purposes

5 Performs RD optimal decision between frame coded super macroblocks an|
coded supermacroblocks.

3 Like option 1, but all macroblocks coded as frame macroblddiinly useful for
testing purposes

Note Decision is suboptimal, but works well under certain conditions.

Example 1:
To encode a sequence using field/frame adaptive coding at both frame and macroblock level encoder
should be set as follows:

| lencod.ex e T p Piclnterlace=2 T p MBlInterlace=2 |

Example 2:
Use only field/frame adaptive coding at the frame level:

| lencod.exe T p Piclnterlace=2 T p MBlInterlace=0

4.6.3 IntraBottom

Class Boolean
DescriptionForcesboth fields of a complementary field pair to be codddgikslices at intra periodslf
disabled, the bottom field will be coded using P slicefabDitvalue isO (disableq.

Note:Has only effect, if Piclnterlace is not equal to zero.
4.7  Non Normative Encoder Decisions

4.7.1 RDOptimization

Class Numeric (Integer
Description Enable Lagrangian based Rate distortion optimized mode decision

Options:

0 Enable Low Complexity modgefault)

1 EnableHigh Complexty mode

2 Enable Fast High Complexity mo@goes not support FREXt profiles)
3 RDO consideration witlosses

Note: According to common condition, option should ket to 1when evaluating algorithmic
performance.

4.7.2 116RDOpt

Class Boolean
Description Enable high complexity rate distortion optimization for Intra 16x16 modes. Default value is
0 (disablel
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4.7.3 SubMBCodingState

Class Integer

Description Parameter provides performance/speed tradeoffs for submacroblock mode decision when
high complexity RDO is enabled. Essentiadlyoids storing/restoring state values resulting in somewhat
suboptimalRD decison.

Options:

0 Disable store/restore states for gubcroblock mode decisiorofv complexity)

1 Reset coding stafer every modet the macroblock level (medium complexity
2 Store/Reset coding state based on optimal decisions (high complexijtdefa

4.7.4 ForceTrueRateRDO

Class Integer
Description Mode biasfor skip or intra modesluring high compxity mode decisionCan provide
benefits in some scenarios.

Options:

0 Penalizeskip modedy 1 bit if mode cost is 0 (default)
1 No penalty

2 Peralize intra modes by 1 bit.

47,5 RDPictureDecision

Class Boolean

Description If parameter is enabled the same picture is coded in up to 3 different modes and the one
yielding the best Lagrangian cost is selected as the final coding mode for this ezt valueis 0
(disabled).

Note: If GenerateMultiplePPS is enabled, then coding modasidersall different WP methods

supported by a slice. This includes normal, weights, offsets for P slices, and normal, implicit, and explicit
modes for B slices. IRDPicturelntra intra slices are also coded multiple times by considering different
Quantizers. If the GenerateMultiplePPS parameter is not set then all slice types are considered using 3
di fferent Quanti zer s. Co n c e p Wecisidn $ooP sticasnif nymber bfor m a
Intra MBs in a P slice is too higlor consideration of different QPs if Weighted Prediction is not
recommended (i.e. weights are identical to default valués)rently tends to increase complexity
significantly but wil be improved through the consideration of Fast Motion Estimation and decision
schemes.

4.7.6 DistortionSSIM

Class Boolean

Description Enable SSIM distortion computation for video analyBiefaultvalueis O (disabled).
4.7.7 DistortionSSIM

Class Boolean
Descrigion: Enable SSIM distortion computation for video analyBisfaultvalueis 0 (disabled).
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4.7.8 DistortionYUVtoRGB

Class Boolean
Description Compute Distortion in both YUV and RGB color spadesfaultvalueis 0 (disabled).

4.7.9 RDPicturelntra

Class Boolean
Description Enables RDPictureDecision for Intra slices based on different Quantizers. efaglts 0
(disabled).

4.7.10 RDPSliceWeightOnly

Class NumericBoolean
Description Performs RD Picture Decision for P slices only if explicit weights are availabld,
number of Intra macroblocks is high. Defaudiueis 1 (enabled).

4.7.11 RDBSliceWeightOnly

Class Boolean

Description Skips RD Picture Decision for B slices for explicit weighted prediction if explicit weights
are not available without testing an attative QP. Otherwise (if flag 0 and explicit WP is not available)
a QP + 1 for non reference B, and QR for reference B will be tested as well. Defaudueis O
(disabled).

4.7.12 Lambda parameters for Lagrangian based optimization

4.7.12.1CtxAdptLagrangeMult

Class: Boolean
Description Flag enabled th€ontext Adaptive Lagrange Multipligechnique Technique works best
for RDOptimization set to 0. Default value is 0 (disabled).

4.7.12.2UseExplicittambdaParams

Class Numeric (Integer)
Description Enables the user to digtly set the Lagrangian parameters, instead of using the equation
based approach within the reference software. Defalueis O (disabled).

Options:

0 Default (disabled)

1 Use multiplier based lambda computation (i.es LambdaWeight 2(<F*273)
2 Use constant lambda values (I.e= FixedLambda

4.7.12.3UpdateLambdaChromaME

Class Boolean
Description Update Lambda for motion estimation to account for chroma consideration during this
process. Default value is O (disabled).

4.7.12.4Fixed_ambdaslice
Class Numeric (Double)
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Description Sets value ofonstant Lagrangian multiplier forslices ifUseExplicitLtambdaParams is set
to 2. Defaultvalueis 0.10

4.7.12 5Fixed.ambddslice

Class Numeric (Double)
Description Sets value ofonstant Lagrangian multiplieoff Pslices ifUseExplicittambdaParams is set
to 2. Defaultvalueis 0.10

4.7.12.6Fixedcambddslice

Class Numeric (Double)
Description Sets value ofonstant Lagrangian multiplier for 8ices ifUseExplicitLambdaParams is set
to 2. Defaultvalueis 0.10

4.7.12.7Fixedcambd&RefBlice

Class Numeric (Double)
Description Sets value of constant Lagrangian multiplier for reference Blices if
UseExplicittambdaParams is set to 2. Defaaltieis 0.10

4.7.12.8Fixed.ambd&Pslice

Class Numeric (Double)
Description Sets vale of constant Lagrangian multiplier for Sffices if UseExplicitLambdaParams is
set to 2. Defaulalueis 0.10

4.7.12 9FixedLambd&islice

Class Numeric (Double)
Description Sets value otonstant Lagrangian multiplier for Slices if UseExplicitLambdaParanis
setto 2. Defaulvalueis 0.10

4.7.12.10 LambdaWeightlslice

Class Numeric (Double)
Description Sets value of Lagrangian multiplier for | slices if UseExplicittambdaParams i® det
Defaultvalueis 0.65

4.7.12.11 LambdaWeightPslice

Class Numeric (Double)
Descrption: Sets value of Lagrangian multiplier for P slices if UseExplicitLambdaParams is &et
Defaultvalueis 0.68.

4.7.12.12 LambdaWeightBslice

Class Numeric (Double)
Description Sets value of Lagrangian multiplier for B slices if UseExplicitLambdaParanet te &
Defaultvalueis 2.00.

4.7.12.13 LambdaWeightRefBslice
Class Numeric (Double)
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Description Sets value of Lagrangian multiplier fogferenced B slices if UseExplicittambdaParams is
setto 1 Defaultvalueis 1.50.

4.7.12.14 LambdaWeightSPslice

Class Numeric (Doule)
Description Sets value of Lagrangian multiplier for SP slices if UseExplicitLambdaParamstc ket
Defaultvalueis 1.50.

4.7.12.15 LambdaWeightSlice

Class Numeric (Double)
Description Sets value of Lagrangian multiplier fof Slices if UseExplicitLambaParams is s¢b 1
Defaultvalueis 1.50.

4.7.13 OffsetMatrixPresentFlag

Class Boolean
Description Enable explicit Quantization offset support. Defaaliueis O (disabled).

4.7.13.1QO0OffsetMatrixFile

Class Text
Description File specifying the values of the exgtiquantization offset matrices.

Example:Specify specific Q offset matrices for all blocks from file q_offset_matrix.cfg

lencod.exe I p OffsetMatrixPresentFlag=1 \
- p QOffsetNatrixFile="qg_offset_matrix.cfg"

4.7.14 AdaptiveRounding

Class Boolean
Descrigion: Enables adaptive rounding based on JVT_NO011. Defalleis O (disabled)

4.7.14.1AdaptRoundingFixed

Class Numeric (Integer)
Description Consider adaptive rounding separately for different quantization parameters.

Options:
0 Separate QPs
1 Joint (defalt)

4.7.14.2AdaptRndPeriod

Class Numeric (Integer)
Description Sets themacroblock period of when to use updated rounding parameters. Dedludtis
16.In JVT_NO1lavalue of 1 was used.

4.7.14.3AdaptRndChroma

Class Numeric (Integer)
Description Performs adaptiveounding for chromalf disabled,only luma is consideredefault value
is O (disabled).
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4.7.14.4AdaptRndWFactorIRef

Class Numeric (Integer)
Description Adaptive Rounding Weighting factor fdwma inl and SI slices belonging toraference
picture (divided byt096). Defaulwvalueis 4.

4.7.14 5AdaptRndWFactorPRef

Class Numeric (Integer)
Description Adaptive Rounding Weighting factor ftwuma inP and SP slices belonging taeference
picture (divided by 4096). Defaulalueis 4.

4.7.14.6AdaptRndWFactorBRef

Class Numeric(Integer)
Description Adaptive Rounding Weighting factor féwma inB slices belonging to eeferencepicture
(divided by 4096). Defaultalueis 4.

4.7.14.7AdaptRndWFactorINRef

Class Numeric (Integer)
Description Adaptive Rounding Weighting factor fduma in | and Sl slices belonging to mon
referencepicture (divided by 4096). Defaulalueis 4.

4.7.14.8AdaptRndWFactorPNRef

Class Numeric (Integer)
Description Adaptive Rounding Weighting factor fduma in P and SP slices belonging tonan
referencepicture (divded by 4096). Defaulialueis 4.

4.7.14 9AdaptRndWFactorBNRef

Class Numeric (Integer)
Description Adaptive Rounding Weighting factor fduma in B slices belonging to aonreference
picture (divided by 4096). Defaulalueis 4.

4.7.14.10AdaptRn€rWFactorlRef

Class Numeric (Integer)
Description Adaptive Rounding Weighting factor fahroma inl and SI slices belonging toraference
picture (divided by 4096). Defaulalueis 4.

4.7.14.11AdaptRn€rWFactorPRef

Class Numeric (Integer)
Description Adaptive Rounding Weightingattor forchroma inP and SP slices belonging toederence
picture (divided by 4096). Defaullueis 4.

4.7.14.12AdaptRn€rWFactorBRef

Class Numeric (Integer)
Description Adaptive Rounding Weighting factor fahroma inB slices belonging to geferencepicture
(divided by 4096). Defaultalueis 4.

4.7.14.13AdaptRn&€rWFactorINRef
Class Numeric (Integer)
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Description Adaptive Rounding Weighting factor fahroma inl and Sl slices belonging to r@on
referencepicture (divided by 4096). Defaulalueis 4.

4.7.14.14AdaptRn€rwWFactorPNRef

Class Numeric (Integer)
Description Adaptive Rounding Weighting factor fahroma inP and SP slices belonging tonan
referencepicture (divided by 4096). Defaulalueis 4.

4.7.14.15AdaptRn€rWFactorBNRef

Class Numeric (Integer)
Description Adapive Rounding Weighting factor fathroma inB slices belonging to aonreference
picture (divided by 4096). Defaulalueis 4.

4.7.15 Error Resilient Optimized Rate Distortion Optimization

4.7.15.1LossRateA

Class Numeric (Integer)
Description Expected packet losate of the channel for the first partition. Only valid if RDOptimization
is setequalto 3. Defaultvalueis O.

4.7.15.2LossRateB

Class Numeric (Integer)
Description Expected packet loss rate of the channel for the second partition. Only valid if
RDOptimizationis setequalto 3. Defaultvalueis O.

4.7.15.3LossRateC

Class Numeric (Integer)
Description Expected packet loss rate of the channel for the third partition. Only valid if
RDOptimization is seequalto 3. Defaultvalueis 0.

4.7.15.4NumberOfDecoders

Class Numeric(Integer)
Description Numbers of decoders used to simulate the channel. Only valid if RDOptimization is set
equalto 3. Defaultvalueis 0.

4.7.16 RestrictRefFrames

Class Boolean
Description Doesnot allow reference to areas that have been intra updatedaiteraframe.Default
valueis O(disabled)

4.7.17 RestrictSearchRange

Class Numeric (Integer)
Description Reduces Search range for motion estimation based on references and/or block types.

Options:
0 Based on Block Type and Referer{defauly).
1 Based omeference (i.e. divide b{l<<reference_indey)
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2 No restrictions ghould be usefbr common conditions)

4.7.18 DisableThresholding

Class Boolean
Description Disable Thresholding of Transform Coefficieniefault value i€ (enablegl.

Note: Thresholdings usually more appropriate for low to medium bitrates, while this could result in loss
of details under certain situations.
4.7.19 DisableBSkipRDO

Class Boolean
Description Disable B Skip Mode consideration from the Rb&ed mode decisioDefault value i©
(enabledl

4.7.20 SkipIntralninterSlices

Class Numeric (Integer)

Description Avoids testing Intra modes in Inter slices if best mode iSKIP or B_SKIPDefault value
is O (disabled

4.7.21 SearchMode

Class Numeric (Integer)
Description Enable Usage ofFast Motion Estimation.

Options:

-1 Full Search

0 FastFull Searchdefaul)

1 Uneven MultiHexagon SearctUMHex)
2 Simplified Hexagon Search

3 Enhanced Predictive Zonal Seaf&tPZS)

Note: Currently @mmon conditions specify th&tastFull Search shouldbe usedOptions 1 and 2 are
joint integer and fractional ME implementatio®4?ZS on the other hanaan operate simultaneously on
both integer and fractional positions if desired.

4.7.22 EPZS Options

EPZS is a very generic FME scheme which can achieve vgiypeirformance. For educational purposes

butto also allow a user teefine the algorithm based on the target application additional parameters have
been added to control the behavior of this scheme. The scheme could be further extended as is described
in the original contribution as to support more patterns and additional adapERio8.currently

4.7.22.1EPZSPattern

Class Numeric (Integer)
Description Specifies primary refinement pattern for EPZS (around best predictor)

Options:
0 Diamond
1 Square
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Extended Diamond (default)

Large Diamond

Subpixel Diamond

PMVFAST (switching large/small diamond)

W |N

4.7.22.2EPZSDualRefinement

Class Numeric (Integer)
Description Specifies usage of Dual Refinement around second best predictor

Options:

Disabled

Diamand

Square

Extended Diamond (default)

Large Diamond

Subpixel Diamond

PMVFAST (switching large/small diamond)

OO~ W|IN|FL|O

4.7.22.3EPZSFixedPredictors

Class Numeric (Integer)
Description Specifies usage Window based predictors that can improve performaneactmtings
requiring large search windows.

Options:

0 Disabled

1 P only

2 P and B (default)

4.7.22.4EPZSTemporal

Class Boolean
Description Enables usage of Temporal Predictors through the consideratiodamfated partitions (i.e.
similar to temporal diret). Defaultvalueis 1 (enabledl.

4.7.22.5EPZSSpatialMem

Class Boolean

Description Enables usage of Spatial Predictors through the consideration of all block type MVs from
surrounding MBs. Implementation is optimized as to require only a single row of MB iM\gg&otors.
Defaultvalueis 1 (enabled.

4.7.22 6EPZMinThresScale

Class Numeric (Integer)
Description Lower limit for threshold used for early termination. Value depends on block type and is
essentially multiplied with the base value MinBaseTablel. Defaultvalueis 0.
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4.7.22. 7TEPZSMedThresScale

Class Numeric (Integer)
Description Control multiplier parameter for the Median threshold. Value depends on block type and is
essentially multiplied with the base value MedBaseTahlel. Defaultvalueis 1.

4.7.22 8EPZSMaxThresScale

Class Numeric (Integer)
Description Upper limit for threshold used for early termination. Value depends on block type and is
essentially multiplied with the base value MaxBaseTablel. Defaultvalueis 1.

Blocktype 16x16 16x8 8x16 8x8 8x4 4x8 4x4
MinBaseT 64 32 32 16 8 8 4
MedBaseT 256 128 128 64 32 32 16
MaxBaseT 768 384 384 192 96 96 48

Table 1. EPZS threshold contol multipliers

4.7.22.9EPZSSubPelME

Class Boolean
Description EPZS Subpel ME consideratidor single prediction motion estimatio@efaultvalueis 1
(enabled)

4.7.22.10 EPZSSubPelMEBipred

Class Boolean
Description EPZS Subpel ME consideratidor Bi-predictive moibn estimation Default value is 1
(enabled)

4.7.22.11 EPZSSubPelThresScale

Class Numeric (Integer)
Description EPZS Subpel MEhreshold scaleDefaultvalueis 2.

4.7.22.12 EPZSSubPelGrid

Class Numeric (Integer)

Description PerformEPZSMotion estimation using a cornted integer/subpel gridDefault valueis 0
(disabled)

4.7.23 UMHex Options

Recently, two new parameters were added)kdHex to improve its performance mainly in terms of
speedThese optionsould probably be usedlith any other ME scheme as well.

4.7.23.1UMHexDSR

Class Boolean
Description Use an adaptive method to predict the maximum search faamiltvalueis 1 (enabled)

4.7.23.2UMHexScale

Class Numeric (Integer)
Description Distortion based Threshold Scaling factor relevant to picture size. Selecting a klger v
should increase speed somewhat for larger resolutions. 0:DisBieledlltvalueis 3.
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4.7.24 EarlySkipEnable

Class Boolean
Description Early skip mode detection when RDOptimization is set to 2 based on docuWiént
xxxx,doc Default value i) disabled).

Note: Common conditions specify that High complexity RDO mode should be used

4.7.25 SelectivelntraEnable

Class Boolean
Description Enables Selective Intra mode decision when RDOptimization is set to 2 based on document
JVT-xxxx,doc Default value i€ (disabed).

Note: Common conditions specify that High complexity RDO mode should be used

4.7.26 Rate Control & HRD support
Parameters for rate control support.

4.7.26.1RateControlEnable

Class Boolean
Description Enable simple Rate Contrelipport Default value i€ (disabed).

Example:Encode a sequence at 100kbps, with an initial QP of 32, while performing adaptation at the
frame level.

lencod.exe T p RateControlEnable=1 T p Bitrate=100000 \
T p InitialQP=32 T p BasicUnit=99

Note: Existing dgorithms should be useds a reference only.

4.7.26.2RCUpdateMode

Class Numeric (Integer)
Description Specifieshe Rate Contrahlgorithm used, when RateControlEnable is enabled

Options:

0 Original quadratic rate control scheme based on-G@I2rl (default)

1 Extensionofquadat i ¢ scheme for all I ntra

5 Basic extension of quadratic scheme to better support hierarchical ¢
structures

3 Extension of quadratic scheme with slice type separation

4.7.26.3Bitrate

Class Numeric (Integer)
Description Settargetbitratein bits per second for HRD conforming Rate ContB@faultvalueis 0.
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4.7.26.4InitialQP

Class Numeric (Integer)

Description Setthe initial quantization parameter for the HRD conforming Rate Control. Parameter
should be selected based on bitrate g8&pP length/type, and image spatiotemporal characteridffics.

0, the encoder tries to automatically select the best quantizer for the first dtaeltvalueis 0.

4.7.26.5BasicUnit

Class Numeric (Integer)

Description Number of Macroblocks in rate controasic unit. Value needs to be a factor of the total
number of MBs in a framéf 0, thenBasic Unit is equal to the number of macroblocks in a de¢ault
valueis 0.

4.7.26.6ChannelType

Class Numeric (Integer)
Description Type of Channel.

Options:
0 Congant channe{default)
1 Time varying channel

4.7.26.7NumberofLeakyBuckets

Class Numeric (Integer)
Description Number of Leaky Bucket valueBefaultvalueis 2.

4.7.26.8LeakyBucketRateFile

Class Text
Description File from which encoder derives rate values

4.7.26.9LeakyBuketParamFile

Class Text
Description File where encoder stores leakybucketparams

4.7.26.10RCISliceBitRatio

Class Numeric Doublg
Description Ses the bitrate target ratio between | and P coded slices when RCUpdateMode is. set to 3
Defaultvalueis 1.00.

4.7.26.11RCBSIceBitRatio0

Class Numeric Doublg
Description Ses the bitrate target ratio between B and P coded slices for hierarchical level 0 when
RCUpdateMode is set ta Befaultvalueis 0.5.

4.7.26.12RCBSliceBitRatiol

Class Numeric Doublg
Description Ses the bitrag¢ target ratio between B and P coded slices for hierarchical level 1 when
RCUpdateMode is set ta Befaultvalueis 0.25.
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4.7.26.13RCBSliceBitRatio2

Class Numeric Doublg
Description Set the bitrate target ratio between B and P coded slices for hierarchiebRlevhen
RCUpdateMode is set ta Befaultvalueis 0.25.

4.7.26.14RCBSliceBitRatio3

Class Numeric Doublg
Description Ses the bitrate target ratio between B and P coded slices for hierarchical level 3 when
RCUpdateMode is set ta Befaultvalueis 0.25.

4.7.26.15RCBSliceBitRatio4

Class Numeric Doublg
Description Ses the bitrate target ratio between B and P coded slices for hierarchical level 4 when
RCUpdateMode is set ta Befaultvalueis 0.25.

4.7.26.16RCloverPRatio

Class Numeric Doublg
DescriptionSes t hectiegpdde ddi t rati o relationship/ complexit
same QPUsed only when RCUpdateMode is set to 3. Defeailieis 3.8.

4.7.26.17RCBoverPRatio

Class Numeric Doublg
DescriptonSes t he fApredictedo bi thetweentl and P coded siced givenshb i p/ ¢ «
same QPUsed only when RCUpdateMode is set to 3. Defeailieis 0.45.

4.7.26.18RCMinQFPSlice

Class Numeric (ntege)
Description Sets theminimum allowableP sliceQP value for the rate control. Defaultlueis 0.

4.7.26.19RCMaxQPPSlice

Class Numeric (ntege)
Description Ses the maximum allowable sliceQP value for the rate control. Defautilueis 51.

4.7.26.20RCMinQPISlice

Class Numeric (ntege)
Description Ses the minimum allowable | slice QP value for the rate control. idefalue is O.

4.7.26.21RCMaxQPISlice

Class Numeric (ntege)
Description Ses the maximum allowable | slice QP value for the rate control. Default value is 51.

4.7.26.22RCMIinQPBSlice

Class Numeric (ntege)
Description Ses the minimum allowable B slice QP value fbe trate control. Default value is O.

4.7.26.23RCMaxQPBSlice
Class Numeric (ntege)
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Description Ses the maximum allowable B slice QP value for the rate control. Default value is 51.

4.7.26.24RCMinQPSPSlice

Class Numeric (ntege)
Description Ses the minimum allowabl8P slice QP value for the rate control. Default value is 0.

4.7.26.25RCMaxQPSPSlice

Class Numeric (ntege)
Description Ses the maximum allowable SP slice QP value for the rate control. Default value is 51.

4.7.26.26RCMinQPSISlice

Class Numeric (ntege)
Description Sds the minimum allowable Sl slice QP value for the rate control. Default value is O.

4.7.26.27RCMaxQPSiISlice
Class Numeric (ntege)
Description Ses the maximum allowable Sl slice QP value for the rate control. Default value is 51.

4.7.27 Rate Distortion Optimized Quantization Parametetrs

4.7.27.1 UseRDOQuant

Class Boolean
Description Enable Rate Distortion Optimized QuantizatiDefaultvalueis 0 (disabled)

4.7.27.2 RDOQ_DC

Class Boolean
Description Enable Rate Distortion Optimized Quantization for DC componddésault value is O
(disabled)

4.7.27.3RDOQ_CR

Class Boolean
Description Enable Rate Distortion Optimized Quantization for Chroma comporieefaultvalueis 0
(disabled)

4.7.27.4RDOQ_DC_CR

Class Boolean
Description Enable Rate Distortion Optimized Quantization for Chromado@ponentDefault value
is 0 (disabled)

4.7.27.5RDOQ_QP_Num

Class Numeric (ntege)
Descriptian: Number of QP values tested in RDO_Q (I/P/B slice). Allowable values are from 1 (default)
to 9.

4.7.27.6RDOQ_CP_Mode
Class Boolean
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Description Fast mode decision for RDOKY copying the mode of the first QP tested for all other QP
values Defaultvalueis 0 (disabled)

4.7.27.7/RDOQ_CP_MV

Class Boolean
Description Fast motion estimation for RDOQ by copying the best motion vectors for each mode of the
first QP tested for all oth€)P valuesDefaultvalueis 0 (disabled)

4.7.27.8RDOQ_Fast
Class Boolean
Description Fast RDOQ decision method for multiple QPs based on CBP behavior.

4.7.28 SEI| Parameters

4.7.28.1 GenerateSHVessage

Class Boolean
Description Adds data unregistered SEI message (paylyme 5) in the videoDefault value is 0
(disabled)

4.7.28.2 SEIMessageText

Class Text
Description Text message added as unregistered SEI.

4.7.28.3 ToneMappingSEIPresentFlag

Class Boolean
Description Enable Tone mapping SHDefaultvalueis 0 (disabled.

4.7.28.4 ToneMappingFile

Class Text

Description Tone mapping parameter file.

4.7.29 VUI Parameters

VUI Parameters specify directly the values of the corresponding VUI syntax elements.

4.7.29.1VUI_aspect_ratio_info_present_flag

Class Boolean
Description If enabled specifies thaspect_ratio_idc is present. Defatdtueis 0 disabled.

4.7.29.2VUI_aspect_ratio_idc

Class Numeric (Integer)
Description Specifies the value of the sample aspect ratio of the luma samples Deflagts O
(unspecified). See Annex E, Tablelf the AMC text for more info.

Options:

0 Unspecified

1 1:1 (Asquareod)
2 12:11
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3 10:11

4 16:11

5 40:33

6 24:11

7 20:11

8 32:11

9 80:33

10 18:11

11 15:11

12 64:33

13 160:99
14 4:3

15 3:2

16 2:1
17..254 Reserved
255 Extended_SAR

4.7.29.3VUI_sar_width

Class Numeric (Integer)
Description indicates the horizontal size of the sample aspect ratio (in arbitrary units).

4.7.29.4VUIl_sar_height

Class Numeric (Integer)
Description indicates the vertical size of the sample aspect ratiothén samearbitrary unitsas
VUI_sar_width.

4.7.29.5VUIl_overscan_info_present flag

Class Numeric (Integer)
Description If equal to 1, it specifies that the overscan_appropriate_flag is present. Default is 0 (not
present).

4.7.29.6VUI_overscan_appropriate_flag

Class Numeric (Integer)

Description If equal to 1, this flag indicates that the cropped decoded pictures output are suitable for
display using overscan. If equal Qoit indicates that the cropped decoded pictures output contain
visually important information in the entire region out to #dges of the cropping rectangle of the
picture, such that the cropped decoded pictures output should not be displayed using overscan. Instead,
they should be displayed using either an exact match between the display area and the cropping
rectangle, or usig underscan.

4.7.29.7VUI_video_signal_type present flag
Class Numeric (Integer)
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Description If equal to 1, this flag specifies that the video format, video_ full range flag and
colour_description_present_flag flags are present. Default is O (not present).

4.7.29.8VUI_video_format

Class Numeric (Integer)
Description This parameter indicates the video format of the pictures. When this flag is not present then
the format is inferred as 5 (unspecified). Default is O.

Options:

Component

PAL

NTSC

SECAM

MAC

Unspecified video format
Reserved

Reserved

N[O~ W|IN|FL|O

4.7.29.9VUI_video_full _range_flag

Class Numeric (Integer)
Description This parameter indicates the black level and range of the luma and chroma signals. When
not present, the value shall be inferred to be epua({default)

4.7.29.10VUI_colour_description_present_flag

Class Numeric (Integer)

Description When equal tol, it specifies that colour_primaries, transfer_characteristics and
matrix_coefficients are presenwWhen, equal to0 (default), it specifies that colar_primaries,
transfer_characteristics and matrix_coefficients are not present.

4.7.29.11VUI_colour_primaries

Class Numeric (Integer)

Description This parameteindicates the chromaticity coordinates of the source primaries

When this flags not presentits value shall be inferred to be equalZdthe chromaticity is unspecified
or is determined by the applicatio@efault is 2.

4.7.29.12VUI_transfer_characteristics

Class Numeric (Integer)

Description This parameter indicatebe opteelectronic transfer characteics of the source picture
When this syntax element is not preseiits the value shall be inferred to be equaPlt@he transfer
characteristics are unspecified or are determined by the applic@fa)lt is 2.

4.7.29.13VUIl_matrix_coefficients

Class Numeric (nteger)

Description This parametedescribes the matrix coefficients used in deriving luma and chroma signals
from the green, blue, and red primari&8hen ths syntax element is not preseiis value shall be
inferred to be equal t& (default)
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4.7.29.14vUl_chroma_loc_info_present_flag

Class Numeric (Integer)

Description If flag is set tol, it specifies that chroma_sample_loc_type_top_field and
chroma_sample_loc_type_bottom_field are presirget equal to O (default), it specifies thathese
parametersre not present.

4.7.29.15VUl_chroma_sample_loc_type_top_field

Class Numeric (Integer)
Description This parametespecifesthe location of chroma samples for the top fidlidnot present, the
value isinferred to be equal t0.

4.7.29.16VUIl_chroma_sample_loc_type_bottdimeld

Class Numeric (Integer)
Description This parameter specifies the location of chroma samples for the bottom field. If not present,
the value is inferred to be equalGo

4.7.29.1VUI_timing_info_present_flag

Class Numeric (Integer)
Description If this flag is setequal tol, it specifies thaparametersium_units_in_tick, time_scale and
fixed_frame_rate_flag are present in the bitstrdaf(default) the above parameten® not present

4.7.29.18VUl_num_units_in_tick

Class Numeric (Integer)
Description This parameter is the number of time units of a clock operating at the frequency time_scale
Hz that corresponds to one increment of a clock tick counter. The default value is 1000.

4.7.29.19VUI_time_scale

Class Numeric (Integer)
Description This parameter is the numbef time units that pass in one second. The default value is
60000.

4.7.29.20VUI_fixed_frame_rate flag

Class Numeric (Integer)

Description If setto 1, this flagindicates that the temporal distance between the HRD output times of
any two consecutive pictures duitput order is constraineatcording to Annex E. Default is 0 (disabled).

Note This flag has currently no real impact within the encoder and its presence may not indicate that the
proper constraints are imposed.

4.7.29.21VUI_nal_hrd_parameters_present_flag

Class: Numeric (Integer)
Description If set tol, this flagspecifies that NAL HRD parameters (pertaining to Type Il bitstream
conformance) are preseitefault is O (not present).

4.7.29.22VUIl_nal_vcl_parameters_present_flag

Class Numeric (Integer)
Description If set tol, this flag specifies tha¥CL HRD parameters (pertaining to all bitstream
conformance) are preseitefault is O (not present).
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4.7.29.23VUI_low_delay _hrd_flag

Class Numeric (Integer)
Description This flag specifies the HRD operational mode as speciirednnex Cof the text When
VUI_fixed_frame_rate_flag is equal 19this flagshall be equal t0.

4.7.29.24VUIl_pic_struct_present_flag

Class Numeric (Integer)

Description If this flag isequal tol, it specifies that picture timing SEI messages are presaninclude

the pic_struct syntax elemeitefault is 0 (not present).

Note This flag has currently no real impact within the encoder and its presence may not indicate that the
proper constraints are imposed.

4.7.29.25VUI_Dbitstream_restriction_flag

Class Numert (Integer)

Description If this flag is equal td, it specifies that several sequence bitstream restriction parameters
are present within the bitstream. Default is O (not present).

Note This flag has currently no real impact within the encoder arpréisence may not indicate that the
proper constraints are imposed.

4.7.29.26VUIl_motion_vectors_over_pic_boundaries_flag

Class Numeric (Integer)

Description If this flag is equal toQ, it indicates that no sample outside the picture boundaries and no
sample at dractional sample position whose value is derived using one or more samples outside the
picture boundaries is used to inter predict any santiplequal to 1 it thenindicates that one or more
samples outside picture boundaries may be used in interciioedi When not presentts value is
inferred to be equal tb (default)

4.7.29.2VUIl_max_bytes_per_pic_denom

Class Numeric (Integer)

Description This parameteindicates a number of bytes not exceeded by the sum of the sizes of the VCL
NAL units associated witany coded picture in the sequendéennot presentits value isinferred to

be equal t@ (default)

4.7.29.28VUI_max_bits_per_mb_denom

Class Numeric (Integer)

Description This parameteidicatesthe maximum number of coded bits of macroblock_layeldta

for any macroblock in any picture of the sequence. The value of max_bits_per_mb_denom shall be in the
range of 0 td.6, inclusive Whenthis parameteis not presenifs value isinferred to be equal tb.

4.7.29.29vUI_log2_max_mv_length_horizontal

Class Numeric(Integer)

Description This parameteiindicates themaximum absolute value of a decoded horizontal motion
vector component, respectively, in ¥ luma sample units, for all pictures in the sequéreenot
presentjts value isinferred to be equal 6.

4.7.29.30VUIl_log2_max_mv_length_vertical
Class Numeric (Integer)
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Description This parameteindicates the maximum absolute value of a decoded vertical motion vector
component, respectively, in ¥ luma sample units, for all pictures in the sequence. When naqtifwesent
value is inferred to be equal 16.

4.7.29.31VUI_num_reorder_frames

Class Numeric (Integer)

Description This parameteindicates the maximumumber of frames, complementary field pairs, or
non-paired fields that precede any frame, complementary field grangnipaired field in the sequence in
decoding order and follow it in output order. Whaistflagis not presenits valuds inferred to be equal
to max_dec_frame_buffering.

4.7.29.32VUl_max_dec_frame_buffering

Class Numeric (Integer)

Description This paramedr specifies the required size of the HRD decoded picture buffer (DPB) in units
of frame buffers. When th parameteis not presenits value isinferred to be equal to MaxDpbSigzee

AVC text).

4.8  Other settings

4.8.1 NumFramesinELayerSubSeq

Class Numeric (hteger)
Description Number of frames in the Enhanced Scalability lraye (default) means thano
EnhancenentLayeris used.

4.8.2 SparePictureOption

Class Numeric (Integer)
Description ?

Options:
0 No spare picture inf¢default)
1 Spare picture availabl

4.8.3 SparePictureDetectionThr

Class Numeric (Integer)

Description Threshold for spare reference pictures detec@iaultvalueis 0.
4.8.4 SparePicturePercentageThr

Class Numeric (Integer)
Description Threshold for the spare macroblock percent&ggault valueis 0.

4.9 FREXt profile parameters

In this section all FREXxt specific parameters are described, including scaling matrices, 8x8 transform
usage, lossless coding etc.

49.1 Transform8x8Mode

Class Numeric (Integer)
Description Enables 8x8 Transforms
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Options:
0 Disabled. Only 4x4 transforms are ugddfault).
1 Allows theadditionaluse of 8x8 transformResults impptimal RD performance

since it considers all possible modes
2 Consider only 8x8 transform modes (i.e. disables 4x4 transform)

49.2 SeparateCdourPlane

Class Boolean
Description Enables use afeparate colour plane codirigefault value i9 (disabled

4.9.3 ScalingMatrixPresentFlag

Class Numeric (Integer)
Description Enable Quantization matrix support.

Options:

0 Not Present Disabled(Defaut)
1 Present only in SPS

2 Present only in PPS

3 Present in both SPS and PPS

4.9.3.1QmatrixFile

Class Text
Description File specifying the values of the quantization scaling matrices. Used only if values are
explicitly transmitted either at the SPS or R&\&I. Otherwise default values are used.

Example:Specify specific Qmatrix for intra4x4 luma blocks. Use default for all other modes.

lencod.exe T p ScalingMatrixPresentFlag=1 -p QmatrixFile  ="q_matrix.cfg" \
T p ScalingListPresentFlag0=1

4.9.3.2ScalingListPesentFlag0

Class Numeric (Integer)
Description Select scaling matrix for Intra4dxdumaComponent

Options:

0 Not Present- Use default values if ScalingMatrixPresentFlag is not 0
1 Present only in SPS

2 Present only in PPS

3 Present in both SPS aR#PS

4.9.3.3ScalingListPresentFlagl

Class Numeric (Integer)
Description Select scaling matrix for Intra4x@hromalU component
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Options:

0 Not Present- Use default values if ScalingMatrixPresentFlag is not O
1 Present only in SPS

2 Present only in PPS

3 Present in both SPS and PPS

4.9.3.4ScalingListPresentFlag2

Class Numeric (Integer)
Description Select scaling matrix for Intra4x@hromaV component

Options:

0 Not Present- Use default values if ScalingMatrixPresentFlag is not O
1 Present only in SPS

2 Present only in PPS

3 Present in both SPS and PPS

4.9.3.5ScalingListPresentFlag3

Class Numeric (Integer)
Description Select scaling matrix for Interdx4imacomponent

Options:

0 Not Present- Use default values if ScalingMatrixPresentFlag is not O
1 Preent only in SPS

2 Present only in PPS

3 Present in both SPS and PPS

4.9.3.6ScalingListPresentFlag4

Class Numeric (Integer)
Description Select scaling matrix for Interdxghromal component

Options:

0 Not Present- Use default values if ScalingMatrixPresElag is not 0
1 Present only in SPS

2 Present only in PPS

3 Present in both SPS and PPS

4.9.3.7ScalingListPresentFlag5

Class Numeric (Integer)
Description Select scaling matrix for Intrer4x@hromaV component

Options:
0 ‘ Not Present- Use default vales if ScalingMatrixPresentFlag is not 0
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1 Present only in SPS
2 Present only in PPS
3 Present in both SPS and PPS

4.9.3.8ScalingListPresentFlag6

Class Numeric (Integer)
Description Select scaling matrix for Intra8*&macomponent

Options:

0 Not Present- Use default values if ScalingMatrixPresentFlag is not 0
1 Present only in SPS

2 Present only in PPS

3 Present in both SPS and PPS

4.9.3.9ScalingListPresentFlag7

Class Numeric (Integer)
Description Select scaling matrix for Inter8t8imacomponent

Options:

0 Not Present- Use default values if ScalingMatrixPresentFlag is not 0
1 Present only in SPS

2 Present only in PPS

3 Present in both SPS and PPS

4.9.4 LosslessCoding

Class Boolean
Description Enable lossless coding when gpprime_y is zBefaultvalue isO (disabled)

Note: Better explanation is needed for this parameter

H.264/1449610 AVC Reference Software Manual Page4-52



5. Hardcoded Encoder Parameters

5. HARD CODED ENCODER PARAMET ERS

H.264/1449610 AVC Reference Software Manual



5. Hardcoded Encoder Parameters

5. HARDCODED ENCODER PARAMETERS

Although encoder behavior is mainly controlled through the parameters providection4, additional

hardcoded parameters within the reference software could also modify its behavior. This includes the

generation of tracing and output information, and algorithmic considerations.

5.1

DUMP_DPB
GET_METIME
IMGTYPE

defines.h

ENABLE_FIELD_CTX

ENABLE_HIGH444 CTX
DEBUG_BITDEPTH
ALLOW_GRAYSCALE

LAMBDA_ACCURACY_BITS :

TRACE
ZEROSNR

_LUMA_COEFF_COST_

“CHROMA_COEFF_COST_ :
_LUMA_MB_COEFF_COST :
_LUMA_8x8 COEFF_COST :

JM_INT_DIVIDE
JM_MEM_DISTORTION

5.2
DEFAULTCONFIGFILENAME

configfile.h

DumpsDPB for debuging purposes

Enabled ME Computation time

Defines data size type. O implies byte (i.e. best for profiles with ¢
support), where as 1 implies unsigned short which is suitable fc
types including 142 bit conteh When set to O, this option ce
provide considerable memory savings and some speed adva
when encoding 8 bit content.

Enables field context types for CABAC. Required for interla
coding. If coding only progressive content, thiag flag can provide
some encoding speed up.

Enables High 444 context types for CABAC. If disabled, results in speed
non High444 profile encodings.

Ensures that > 8 bit content have no values that would riesalit of range
results

Allows encoding in grayscale of full colored image data

Accuracy bits for the motion estimation lambda value.

Enables tracefile generation

Definition avoids generatioaf infinite SNR by always forcing at lea:
one difference sample

8x8 blockLumacoefficient threshold cost.

Chromacoefficient threshold cost.

MacroblockLumacoefficient threshold cost.

Threshold for P8x8 sutmacroblocks.

Perform integer divides (shifts) during ME

Use table lookup for distortion computations

. Sets default encoder configtion file.
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6. EXPLICIT SEQUENCE IN FORMATION FILE

The explicit sequence information fil&EXplicitSeqFilg enables the JM encoder to encode a video

sequence using arbitrary coding ersl and coding types. In this section we will describe how one may

use this file for encoding a video sequence. It should be noted that this option is still experiwikntal
be further extended in the futuand should be used with care.

6.1 File Format

The explicit sequence information file needs to adhere to a strict file format. The file needs to start with

the heading

AfSequenced. Sequence information

sequence level entry represents the numbdramhes that are present in the file (FrameCount). The
number i s separated from FrameCount wusing a col on

FrameCount

foll owed by mul tiple AFr ameo

brackets/braced/ariables can be present in aagder and can be repeated within the Frame structure
(only the last entry is considereéframe entries include the following parameters:

Supported Parameter

Description

SeqNumber Sequence order of frame in input video fileach frame is required t
have a distinct number.

SliceType Slice type to be used when encoding this frame

Reference Set whether this frame will be used as a reference or not

IDRPicture Sets picture as IDR assuming picture is using | slices. Curr
ignored.

Example:

Sequence

FrameCount : 2
Frame

SegNumber : 0
SliceType : |
Reference : 1

}

Frame

SegNumber : 1
SliceType : |
Reference : 1
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7. USING THE JM DECODER MODULE

7.1  Decoder Syntax

Idecod [-s] [-h]{[defdec.cfg]|{ [ - p pocScale] [ -i bitstream.264]...
[ - 0 output.yuv] - r reference.yuv] [ - uv]}}

Options:

-h Prints parameter usage.

[defdec.cfg] | Optional decoder config file containing all decodepmfiation.

-S Silent decoding

-i Decode file <bitstream.264>. Default is set to test.264.

-0 Reconstructed file name is set to <output.yuv>. Default is test_dec.yuv

" Referen_ce sequence file for PSNR computation is set to <reference
Default is est_rec.yuv

-p SetPoc Scalé¢o the valuepocScaleDefault is 2.

v Qutput 400 content with gray chroma components (i.e. values 128), to
viewing of output on 420 YUV players.

Examples of usage:

Idecod.exe

Idecod.exe  -h

Idecod.exe  default.cfg

| decod.exe is ii bitstream.264

I[decod.exe T bitstream.264 T 0 output.yuv i r reference.yuv

Idecod.exe 1 i bitstream420.264 - uv

7.2  DecoderConfiguration File Format

Decoder parameters need to be placed in a specific orddrefatetoder to work correctly. Parat@rs
allowed are as follows:

Decoder Parameters:
bistream.264 H.26L coded bitstream

Output file in RAW format. Format is based on appropriate param
in Sequence bitstream SPS.

input.yuv Ref sequence (for SNR)

Write 4:2:0 chroma compents for monochrome streams (all chro
samples are set to value 128)

output.yuv

1
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0 NAL mode (0=Annex B, 1: RTP packets)
SNR computation offset (parameter useful for computing P
3 ) :
compared to reference if encoding does not start from frame 0.
Poc Scale (alloable values ) . Scales poc for SNR purposes. Sys
1 does not compute SNR correctly currently if poc resets to zero
could happen in current encoder if IDRs are used).
500000 Rate Decoder (HRD conformance)
104000 B decoder
73000 F decoder
leakybucketparam.cfg LeakyBucket Params
0 Error Concealment option. Allowable values are 0 (disabled/defau
(frame copy), and 2 (motion copy)
2 Reference POC gap. Default is 2.
2 POC gap. Default is 2.
0 Enable silent decoding. Default is 0 (dited).

7.3  Decoder Output

When running the decoder, the decoder will display on screen rate/distortion statistics for every frame
coded. Cumulative results will also be presented. The output information generated may look as follows:

----------------------------- JM 15. 0 (FRExt)

Decoder config file : decoder.cfg

Input H.264 bitstream : test.264

Output decoded YUV : test_dec.yuv

Output status file :log.dec

Input reference file : test_rec.yuv
POC must = frame# or field# for SNRs to be co rrect

Frame POC Pic# QP SnrY SnrU SnrV Y:U:V Time(ms)
00000(I DR 0 O 28 0.0000 0.0000 0.0000 4:2:0 16
00006( P ) 12 1 28 0.0000 0.0000 0.0000 4:2:0 O
00004( b ) 8 2 28 0.0000 0.0000 0.0000 4:2:0 15
00002( b ) 4 3 28 0.0000 0.0000 0.0000 4:2:0 16
-------------------- Average SNR all frames

SNR Y(dB) : 0.00

SNR U(dB) : 0.00

SNR V(dB) : 0.00

Total decoding time : 0.062 sec (64.516 fps)

ExitJM 15 (FRExt) decoder, ver 15.0

The generated statistics in the above list represent the following information:

Name Format Purpose

Frame %05d($Type) | Frame Display Order and Type

POC %3d Frame/Field POC number

Pic# %3d Frame_num associated with current frame
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QP %5d Frame Quantization value

snry %7 Af L_umaY PSNR If vaIu_e is equal td.000 thenreference is
either not available or is identic@ reconstructed.

snrU %7 4f C_hromaU PSNR If val_ue_ is e_qual to 0D then reference i
either not available or is identical to reconstructed.

snrv %7 Af C_hromaV PSNR If val_ue_ is e_qual to 0.000 then reference
either not available or is identical to reconstructed.

Y:U:V xXY:Z Color format

Time(ms) %5d Total deeoding time for frame
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8. HARDCODED DECODER PARAMETERS

Although encoder behavior is mainly controlled through the parameters provided in deectifolitional
harccoded parameters within the reference software could also modify its behavior. This includes the
generation of tracing and output information, and algorithmic considerations.

8.1 defines.h

DUMP_DPB . Dump DPB for debugging purposes

IMGTYPE . Defines data siztype. 0 implies byte (i.e. best for profiles w
8 bit support), where as 1 implies unsigned short whic
suitable for all types including 102 bit content. When set to |
this option can provide considerable memory savings and :
speed advantag@&gen encoding 8 bit content.

ZEROSNR . Definition avoids generation of infinite SNR by always forci
at least one difference sample

MAX_NUM_SLICES . Maximum number of slices supported per picti
(increasing the value results in higher memory requirémen

PAIR_FIELDS_IN_OUTPUT . always pair consecutive complementary fields in file out
independent of their pairing in the DPB (e.qg. if second decc
field is IDR)

ENABLE_HIGH444 _CTX . Enables High 444 profile context types for CABAC.

ENABLE_OUTPUT_TOBEMAPPING : Enables tone mapping the output if tone mapping SEI present
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9. SYSTEM GENERATED REPORTS/OUTPUT

The Encoder anBecodemodulesgeneratevariousreports that could be uséat analysispurposes

9.1

File provides summary statistics for all simulations initiated within the current directory. This includes
certain input parameters, PSNR values, bitrate, encoding duration etc. In more detail, the parameters

log.dat

shown in thidile are:

Name Format Purpose

Ver W.X/IY.Z Encoder Version (W.X main branch, Y.Z FREXt)

Date MM/DD Simulation End Date

Time HH:MM Simulation End Time

Sequence %30.30s Sequence Name

#img %65d E(:a?(((j:?udding B oHierarchichlg?ﬁJr():/tue) rrame

P/Mbint %d/%d Picture level AFF/ Macroblock level AFF

QPI %-3d | slice Quantizer

QPP %-3d P slice Quantizer

QPB %-3d B slice Quantizer

Format %4dx%4d Width x Height

Iperiod %3d Intra Period

#B %3d Number of B coded frames

FMES FS|IFFHEX|SHEX|ERS | Fast Motion Estimation usage

Hdmd %1d%1d%1d Distortion functions for Motion estimation

SR %3d Maximum Search Range (around predictor for RDOPT (C

#Ref %2d Maximum number of references (num_ref_frames)

Freq %3d Coded Video Frame Rate

Coding CABAC|CAVLC Entropy Mode Used

RD-opt %d Rate Distortion Optimization Option

ONOFE e e nesUsime o e s

8x8Tr %d Mode usage of 8x8 transform
LumaPSNR forfirst frame in sequence Notelow useful is

SNRY 1 %-5.3f this? Should it be maybe PSNR of | coded fraPgste that
such is reported in the stat file

SNRU 1 %.5.3f F:hromaU _PSNR forfirst frame in sequence Not&ame
issue as with luma

SNRV 1 %.5.3f F:hromav _PSNR forfirst frame in sequence Not&ame
issue as with luma

SNRY N %-5.3f LumaPSNR for entire sequence




9. System Generated Reports/Output

SNRU N %-5.3f ChromaU PSNR for entire sequence

SNRV N %-5.3f ChromaV PSNR for entire sequence

#Bitr | %6.0f Bitrate (not bits) assited to | coded frames
#Bitr P %6.0f Bitrate (not bits) assigned to P coded frames
#Bitr B %6.0f Bitrate (not bits) assigned to B coded frames
#Bitr IPB %6.0f Sequence Bitrate including overheads

Total Time %l12d Encoding Time in ms

Me Time %l12d Motion Estimation only time in ms

9.2  StatsFile description

This file contains information about the encoded sequence, such as statistics about the macroblock types
used for each different slice type, distortion information, the last encoded sequence. An siample
file could look as follows:

This file contains statistics for the last encoded sequence

Sequence :e: \data \ foreman_176x144_30p.yuv
No.of coded pictures ;19

Freg. for encoded bitstream : 30

| Slice Bitrate(kb/s) : 38.98

P Slice Bitrate(kb/s) : 58.69

B Slice Bitrate(kb/s) . 8.97

Total Bitrate(kb/s) :106.91

ME Metric for Refinement Level 0 : SAD
ME Metric for Refinement Level 1 : Hadamard SAD
ME Metric for Refinement Level 2 : Hadamard SAD

Mode Decision Metric : Hadamard SAD
Motion Estimation for components : Y

Image format 1 176x144
Error robustness . Off

Search range 132

Total number of references : 10

References for P slices 12

ListO refs for B slices 12

Listl refs for B slices 12

Entropy coding method : CABAC
Profile/Level IDC : (100,40)

EPZS Pattern . Extended Diamond
EPZS Dual Pattern . Extended Diamond
EPZS Fixed Predictors AP +B

EPZS Temporal Predictors : Enabled
EPZS Spatial Predict ors : Enabled
EPZS Thresholds (16x16)  : (256 0 768)
EPZS Subpel ME : Enabled
Search range restrictions : none

RD optimized mode decision : used

Item | Intra | Allframes |

--------------------- | oo R |

SNR Y(dB) | 0.00 | 0.00 |

SNR U/V (dB) | 0.00/0.00 | 0.00/0.00 |

Average quant | 28 | 28.00 |

--------------------- . — | oo |
SNR | | | P | B [

I
SNR Y(dB) | 0.000 | 0.000 | 0.000 |
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SNR U(dB) | 0.000 | 0.000 | 0.000 |

SNR V(dB) | 0.000 | 0.000 | 0.000 |

--------------------- | oo |
Intra | Mode us ed |

--------------------- | oo |

Mode O intra4x4 | 91 [

Mode 1 intra8x8 | O |

Mode 2+ intra 16x16 | 8 |

Mode intralPCM | O [

------------------------------- T R |
Inter | Mode used | Motioninfo bits |

--------------------- | oo | oo |

Mode O (copy) | 129 [ 0.00 |

Mode 1 (16x16) | 203 | 139.33 |

Made 2 (16x8) | 108 | 128.00 |

Mode 3 (8x16) | 191 | 256.33 |

Mode 4 (8x8) | 257 | 948.44 |

Mode 5 intra4x4 | O | e

Mode 6 intra 8x8 | 0 [

Mode 7+ intra 16x16| 3 [
Mode intralPCM | O [

I
B frame | Mode used | Motioninfo bits |

--------------------- R e |
Mode 0 (copy) | 561 [ 0.00 |

Mode 1 (16x16) | 295 | 210.67 |

Mode 2 (16x8) | 9 | 1044 |

Mode 3 (8x16) | 20 | 21.56 |
Mode 4 (8x8) | 6 | 22.89 |

Mode 5 intra4x4 | O | e |

Mode 6 intra8x8 | O |
Mode 7+ intra 16x16| O [
Mode intralPCM | O |

Bit usage: | Intra | Inter | Bframe |
--------------------- | oo | oo Re— |
Header | 32.00 | 32.00 | 40.00 |
Mode | 71.00 | 416.44 | 186.00 |
Motion Info [ Joo | 147211 | 26556 |
CBP Y/C | 284.00 | 24044 | 2744 |
Coeffs. Y | 22094.00 | 1657.78 | 38.89 |
Coeffs. C | 2141.00 | 250.89 | 16.33 |
Delta quant | 7.00 | 522 | 0.67 |
Stuffing Bits | 7.00 | 8.00 | 8.00 |
--------------------- R v | oo |
average bits/frame | 24636.00 | 4082.89 | 582.89 |
--------------------- E— | oo |
NOTE

Statistics are not collected correctly when Picture or Macroblock Level Field/Frame coding is enabled.



