	Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG

(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6)

2nd Meeting: Geneva, CH, Jan. 29 - Feb. 1, 2002
	Document:  JVT-B024
Filename: JVT-B24.doc

Generated: 2002-01-15


	Title:
	Coding Performance when not using In-Picture Prediction

	Status:
	Input Document to JVT

	Purpose:
	Information

	Author(s) or
Contact(s):
	Stephan Wenger
TU Berlin
Sekr. FR 6-3
Franklinstr. 28-29
D-10587 Berlin
Germany
	
Tel:
Email:
	
+49-172-3000813
stewe@cs.tu-berlin.de


	Source:
	TELES AG, ITU Sector Member


_____________________________

Summary

This document comments on the efficiency of the in-slice prediction mechanisms of H.26L.  Slices were used in order to break the in-picture prediction mechanisms intra-prediction and motion vector prediction.  At a slice size of one single macroblock, and when deducting the header overhead for the slices, a bit rate overhead of 0.6 to 22 per cent could be observed.  The results were verified by modifying the encoder to always use a predicted motion vector of zero, and disabling the intra prediction in the function CheckAvailabilityOfNeighbor() in macroblock.c.  The purpose of this document is to share the obtained knowledge with interested parties, and to support the proposal of JVT-B027.

Simulations performed

The TML reference software version 9.2 was used.  This version is very similar to version 9.4 as made available recently.  The coding parameters were set as outlined in the common conditions document VCEG-M75, with some exceptions, as outlined below.

· The number of coded frames was limited to 30 in order to keep the simulation time reasonable.  Also, there still seems to be a bug in the encoder that makes it crash sometimes, when slices of the length 1 are used.  Due to the lack of time this bug could not be removed, however, when using 30 frames only, all sequence/QP permutations of the common condition can be run reliably.

· Motion Resolution was ¼ pel, with 16 pels search range

· Two reference frames were used (to minimize simulation time)

· No B or SP- frames were used

· The bit stream file format was used, and data partitioning was disabled

· ConstrainedIntraPrediction (intra prediction only from other intra blocks) was used.  Higher overhead can be anticipated if intra prediction would be allowed from inter MBs as well – however, doing so is not desirable in an error prone environment and, hence unrealistic in the environment in question.

· R/D optimization was disabled.  The author does not believe to fully understand the interaction between the R/D optimization and the changes made to the software. 

· UVLC entropy coding was used, to avoid the inefficiency of CABAC when using slices of the size of a single macroblock.

In summary, the author believes to use a relatively close approximation to a real-world system’s complexity constraints, by disabling any non-essential complex features of the encoder. 

Results

The overhead introduced by not using any in-picture prediction mechanisms depends on the quantizer, on the sequence, and on the resolution.  Generally, the following statements seem to be correct – at least for the content tested:

· In picture prediction is more helpful at low QP, when more bits are spent for header data in general and motion vectors in particular, and savings there have a bigger impact.

· Bigger picture sizes make in picture prediction less valuable.

· Intra prediction contributes only insignificantly to the savings, in particular when using P pictures and preventing intra prediction from inter information.  It is, however, valuable for Intra pictures.

The two attached graphs show on the X axis the quantizer (16, 20, 24, 28), and on the Y axis the bit rate savings when not using in picture prediction, measured in per cent of the bit rate with in picture prediction.  The first graph was generated using the statistics of the first frame of each sequence, coded as an Intra picture, whereas the second graph is concerned with the results of the first 30 frames of the sequences, including the first Intra frame.
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		Sequence		QP		SeqLength		Pred		Tag		PicHeader		SliceHeaderMV				RefFrame		BlockShapeMBMode				IPredModeDQUANT				CBP		Coeff				PicHeader		SliceHeaderMV				RefFrame		BlockShapeMBMode				IPredModeDQUANT				CBP		Coeff				Sequence		QP		SeqLength						Overhead

																																																																MV+RefPic		other headers		Coeff		All combined

		Conatiner		16		1		no		POLYCOM		2700		1024		0		0		0		255		1626		99		254		27869				4900.00		9209.09		0.00		0.00		0.00		-19.56		1.25		0.00		27.64		8.10				Conatiner		16		1				0.00		0.59		8.10		7.50

		Conatiner		20		1		no		POLYCOM		2700		924		0		0		0		307		1326		99		267		18935				4900.00		10166.67		0.00		0.00		0.00		-4.95		-4.47		0.00		31.53		9.27				Conatiner		20		1				0.00		-0.70		9.27		8.24

		Conatiner		24		1		no		POLYCOM		2700		924		0		0		0		335		1146		99		262		12828				4900.00		10166.67		0.00		0.00		0.00		14.33		2.87		0.00		25.36		14.21				Conatiner		24		1				0.00		7.41		14.21		13.31

		Conatiner		28		1		no		POLYCOM		2700		824		0		0		0		361		954		99		277		7757				4900.00		11671.43		0.00		0.00		0.00		11.08		4.84		0.00		12.15		16.58				Conatiner		28		1				0.00		6.96		16.58		14.73

		Foreman		16		1		no		POLYCOM		5346		2037		0		0		0		99		2306		99		333		28800				9800.00		18418.18		0.00		0.00		0.00		-29.79		-10.13		0.00		-11.90		20.82				Foreman		16		1				0.00		-10.90		20.82		17.08

		Foreman		20		1		no		POLYCOM		5346		1839		0		0		0		99		2018		99		385		19259				9800.00		20333.33		0.00		0.00		0.00		-40.72		-8.85		0.00		0.26		24.77				Foreman		20		1				0.00		-9.18		24.77		19.45

		Foreman		24		1		no		POLYCOM		5346		1839		0		0		0		107		1798		99		440		12706				9800.00		20333.33		0.00		0.00		0.00		-35.93		-0.88		0.00		-3.72		40.49				Foreman		24		1				0.00		-3.67		40.49		30.82

		Foreman		28		1		no		POLYCOM		5346		1641		0		0		0		199		1320		99		472		7827				9800.00		23342.86		0.00		0.00		0.00		-26.57		0.15		1.02		9.26		46.08				Foreman		28		1				0.00		-1.37		46.08		32.63

		Mobile CIF		16		1		no		POLYCOM		22968		9688		0		0		0		436		11014		396		967		257802				39500.00		87972.73		0.00		0.00		0.00		-10.29		-21.51		0.00		-1.83		6.46				Mobile CIF		16		1				0.00		-19.41		6.46		4.86

		Mobile CIF		20		1		no		POLYCOM		22968		8896		0		0		0		484		10100		396		1195		181317				39500.00		98744.44		0.00		0.00		0.00		-7.63		-20.83		0.00		-4.55		7.91				Mobile CIF		20		1				0.00		-18.45		7.91		5.76

		Mobile CIF		24		1		no		POLYCOM		22968		8896		0		0		0		660		8214		396		1391		128698				39500.00		98744.44		0.00		0.00		0.00		-11.05		-21.02		0.00		3.11		11.74				Mobile CIF		24		1				0.00		-17.27		11.74		8.82

		Mobile CIF		28		1		no		POLYCOM		22968		8104		0		0		0		832		6660		396		1485		78348				39500.00		115671.43		0.00		0.00		0.00		-29.01		-13.03		0.00		14.32		13.18				Mobile CIF		28		1				0.00		-10.95		13.18		9.99

		News		16		1		no		POLYCOM		5346		2037		0		0		0		99		2130		99		377		32966				9800.00		18418.18		0.00		0.00		0.00		-50.25		-6.33		0.00		18.55		14.43				News		16		1				0.00		-6.40		14.43		12.53

		News		20		1		no		POLYCOM		5346		1839		0		0		0		99		1888		99		409		23089				9800.00		20333.33		0.00		0.00		0.00		-59.92		-3.77		0.00		35.43		17.66				News		20		1				0.00		-4.41		17.66		15.07

		News		24		1		no		POLYCOM		5346		1839		0		0		0		115		1694		99		459		16615				9800.00		20333.33		0.00		0.00		0.00		-62.78		12.19		0.00		50.99		21.72				News		24		1				0.00		6.53		21.72		19.59

		News		28		1		no		POLYCOM		5346		1641		0		0		0		171		1298		99		528		10426				9800.00		23342.86		0.00		0.00		0.00		-59.38		27.25		0.00		105.45		24.91				News		28		1				0.00		16.64		24.91		23.44

		Paris CIF		16		1		no		POLYCOM		22968		9688		0		0		0		396		9264		396		1020		162266				39500.00		87972.73		0.00		0.00		0.00		-54.79		-5.76		0.00		23.79		11.11				Paris CIF		16		1				0.00		-7.13		11.11		9.74

		Paris CIF		20		1		no		POLYCOM		22968		8896		0		0		0		428		8246		396		1386		113075				39500.00		98744.44		0.00		0.00		0.00		-60.30		0.39		0.00		41.43		14.26				Paris CIF		20		1				0.00		-1.99		14.26		12.68

		Paris CIF		24		1		no		POLYCOM		22968		8896		0		0		0		498		7088		396		1711		80294				39500.00		98744.44		0.00		0.00		0.00		-56.24		2.84		0.00		54.01		21.24				Paris CIF		24		1				0.00		1.64		21.24		18.77

		Paris CIF		28		1		no		POLYCOM		22968		8104		0		0		0		650		5968		396		1905		50049				39500.00		115671.43		0.00		0.00		0.00		-54.48		17.25		0.00		85.85		23.44				Paris CIF		28		1				0.00		12.34		23.44		21.63

		Silent		16		1		no		POLYCOM		5346		2037		0		0		0		107		2686		99		228		29767				9800.00		18418.18		0.00		0.00		0.00		-19.55		-16.53		0.00		4.11		15.56				Silent		16		1				0.00		-14.96		15.56		11.75

		Silent		20		1		no		POLYCOM		5346		1839		0		0		0		147		2116		99		291		18789				9800.00		20333.33		0.00		0.00		0.00		-20.54		-17.86		0.00		2.11		20.91				Silent		20		1				0.00		-15.64		20.91		14.76

		Silent		24		1		no		POLYCOM		5346		1839		0		0		0		205		1624		99		321		11791				9800.00		20333.33		0.00		0.00		0.00		-32.34		-2.75		0.00		13.03		31.58				Silent		24		1				0.00		-4.54		31.58		24.06

		Silent		28		1		no		POLYCOM		5346		1641		0		0		0		393		860		99		293		7174				9800.00		23342.86		0.00		0.00		0.00		-27.09		45.27		0.00		83.13		26.97				Silent		28		1				0.00		18.35		26.97		25.27

		Tempete CIF		16		1		no		POLYCOM		22968		9688		0		0		0		410		10758		396		1014		177613				39500.00		87972.73		0.00		0.00		0.00		-25.72		-17.93		0.00		-2.87		8.88				Tempete CIF		16		1				0.00		-16.70		8.88		6.72

		Tempete CIF		20		1		no		POLYCOM		22968		8896		0		0		0		418		9438		396		1315		120370				39500.00		98744.44		0.00		0.00		0.00		-33.65		-17.20		0.00		5.20		10.91				Tempete CIF		20		1				0.00		-15.41		10.91		7.97

		Tempete CIF		24		1		no		POLYCOM		22968		8896		0		0		0		498		7570		396		1505		78949				39500.00		98744.44		0.00		0.00		0.00		-52.21		-10.41		0.25		21.08		15.83				Tempete CIF		24		1				0.00		-10.43		15.83		12.15

		Tempete CIF		28		1		no		POLYCOM		22968		8104		0		0		0		634		5790		396		1710		46042				39500.00		115671.43		0.00		0.00		0.00		-63.35		23.93		0.00		87.29		16.78				Tempete CIF		28		1				0.00		10.62		16.78		15.77

		Conatiner		16		30		no		POLYCOM		78500		30720		10804		1382		0		4001		1626		747		4580		64252				4900.00		9209.09		11.11		0.44		0.00		-15.18		1.25		2.05		3.55		3.99				Conatiner		16		30				9.78		-4.57		3.99		3.59

		Conatiner		20		30		no		POLYCOM		78500		27720		6450		1025		0		2965		1326		438		2486		32171				4900.00		10166.67		11.63		0.29		0.00		-10.93		-4.47		0.69		4.85		7.47				Conatiner		20		30				9.93		-4.09		7.47		5.88

		Conatiner		24		30		no		POLYCOM		78500		27720		3894		709		0		2171		1146		286		1583		18438				4900.00		10166.67		14.06		-6.34		0.00		-12.78		2.87		0.70		3.33		10.66				Conatiner		24		30				10.36		-4.30		10.66		7.52

		Conatiner		28		30		no		POLYCOM		78500		24720		2274		438		0		1565		954		195		1017		9972				4900.00		11671.43		-4.85		-12.40		0.00		-23.62		4.84		1.04		1.60		14.19				Conatiner		28		30				-6.16		-10.16		14.19		4.05

		Foreman		16		30		no		POLYCOM		155430		61110		76070		3562		0		10785		2342		1600		11867		121241				9800.00		18418.18		20.79		-2.65		0.00		-6.89		-9.99		2.56		1.47		7.59				Foreman		16		30				19.50		-3.08		7.59		10.01

		Foreman		20		30		no		POLYCOM		155430		55170		51830		3222		0		8675		2050		1049		8019		58038				9800.00		20333.33		28.85		-4.84		0.00		-12.89		-10.79		2.74		0.84		10.31				Foreman		20		30				26.23		-6.77		10.31		13.14

		Foreman		24		30		no		POLYCOM		155430		55170		38024		2877		0		7139		1856		677		5728		29256				9800.00		20333.33		40.68		-3.46		0.00		-16.49		-2.42		7.29		1.83		18.95				Foreman		24		30				36.30		-7.82		18.95		19.98

		Foreman		28		30		no		POLYCOM		155430		49230		28722		2491		0		5829		1370		426		4116		14811				9800.00		23342.86		42.87		-8.55		0.00		-21.73		-0.15		8.40		2.62		26.67				Foreman		28		30				36.73		-11.21		26.67		20.99

		Mobile CIF		16		30		no		POLYCOM		588456		290640		294278		18623		0		48338		11052		10731		81325		1716866				39500.00		87972.73		22.63		-1.78		0.00		-2.59		-21.45		0.50		0.15		1.25				Mobile CIF		16		30				20.84		-2.65		1.25		3.36

		Mobile CIF		20		30		no		POLYCOM		588456		266880		210302		18338		0		41712		10134		8479		61867		775359				39500.00		98744.44		34.14		-4.22		0.00		-3.79		-20.73		0.22		0.29		2.18				Mobile CIF		20		30				29.97		-3.24		2.18		6.14

		Mobile CIF		24		30		no		POLYCOM		588456		266880		161000		17171		0		35994		8214		4981		35606		312897				39500.00		98744.44		50.40		-8.13		0.00		-5.38		-21.02		2.76		2.47		7.34				Mobile CIF		24		30				41.70		-3.68		7.34		13.97

		Mobile CIF		28		30		no		POLYCOM		588456		243120		126258		14291		0		30514		6668		2925		22139		140086				39500.00		115671.43		59.35		-14.49		0.00		-10.45		-12.93		6.36		2.74		11.50				Mobile CIF		28		30				46.49		-5.73		11.50		19.21

		News		16		30		no		POLYCOM		155430		61110		34416		1180		0		4627		2130		926		6513		104282				9800.00		18418.18		1.91		-2.32		0.00		-24.31		-6.33		1.65		1.96		4.38				News		16		30				1.77		-9.50		4.38		2.33

		News		20		30		no		POLYCOM		155430		55170		22898		1010		0		3699		1904		690		4738		58377				9800.00		20333.33		8.73		-0.88		0.00		-26.91		-3.74		-1.57		0.42		6.39				News		20		30				8.28		-11.45		6.39		4.37

		News		24		30		no		POLYCOM		155430		55170		14206		816		0		2853		1710		512		3424		33705				9800.00		20333.33		6.06		-10.43		0.00		-31.24		13.25		0.20		4.42		11.82				News		24		30				5.01		-10.05		11.82		6.18

		News		28		30		no		POLYCOM		155430		49230		8084		613		0		1993		1298		373		2419		18075				9800.00		23342.86		2.38		-3.01		0.00		-42.65		27.25		4.48		15.80		18.95				News		28		30				1.98		-12.36		18.95		7.15

		Paris CIF		16		30		no		POLYCOM		608256		290640		215856		6598		0		24468		9536		5112		35685		668119				39500.00		87972.73		6.56		-3.89		0.00		-18.70		-5.02		0.37		0.92		3.96				Paris CIF		16		30				6.22		-7.18		3.96		3.50

		Paris CIF		20		30		no		POLYCOM		608256		266880		149446		5696		0		20126		8520		3999		27494		369845				39500.00		98744.44		9.27		-1.16		0.00		-23.02		-1.00		1.94		2.07		5.77				Paris CIF		20		30				8.84		-8.34		5.77		4.90

		Paris CIF		24		30		no		POLYCOM		608256		266880		98138		4886		0		16382		7534		2876		19681		199369				39500.00		98744.44		12.24		-3.48		0.00		-26.50		4.93		1.70		4.20		9.55				Paris CIF		24		30				11.38		-9.20		9.55		7.12

		Paris CIF		28		30		no		POLYCOM		608256		243120		63682		4180		0		12886		6184		2099		14273		103037				39500.00		115671.43		17.90		-3.22		0.00		-32.24		16.07		3.14		11.46		14.26				Paris CIF		28		30				16.34		-9.56		14.26		9.93

		Silent		16		30		no		POLYCOM		151668		61110		39394		1423		0		5075		2944		1028		6783		86648				9800.00		18418.18		0.89		0.57		0.00		-23.88		-17.26		3.63		3.51		8.32				Silent		16		30				0.88		-10.92		8.32		3.67

		Silent		20		30		no		POLYCOM		151668		55170		22436		1143		0		3921		2394		761		4938		48547				9800.00		20333.33		3.63		-6.77		0.00		-28.30		-14.68		1.87		0.28		9.07				Silent		20		30				3.07		-13.85		9.07		3.45

		Silent		24		30		no		POLYCOM		151668		55170		12084		909		0		2783		1814		567		3532		27123				9800.00		20333.33		-2.60		-0.76		0.00		-36.76		-2.16		1.80		3.15		16.60				Silent		24		30				-2.47		-15.04		16.60		4.26

		Silent		28		30		no		POLYCOM		151668		49230		6504		622		0		2019		966		407		2298		14086				9800.00		23342.86		2.88		-7.72		0.00		-42.46		36.44		-1.45		5.66		8.98				Silent		28		30				1.86		-16.39		8.98		0.66

		Tempete CIF		16		30		no		POLYCOM		588456		290640		279762		14548		0		42834		12550		8425		63101		1152083				39500.00		87972.73		7.42		-2.71		0.00		-6.46		-17.04		-0.08		0.45		1.87				Tempete CIF		16		30				6.87		-3.98		1.87		2.26

		Tempete CIF		20		30		no		POLYCOM		588456		266880		167380		12928		0		33898		11198		6303		46284		528915				39500.00		98744.44		13.65		-4.07		0.00		-11.03		-17.36		0.94		1.80		3.63				Tempete CIF		20		30				12.16		-5.49		3.63		4.18

		Tempete CIF		24		30		no		POLYCOM		588456		266880		100518		10333		0		25456		9032		4020		28723		226218				39500.00		98744.44		16.02		-9.44		0.00		-18.84		-9.43		3.37		2.60		8.42				Tempete CIF		24		30				13.06		-8.18		8.42		6.42

		Tempete CIF		28		30		no		POLYCOM		588456		243120		59554		7357		0		17266		6700		2413		17475		100989				39500.00		115671.43		18.74		-12.45		0.00		-31.54		19.22		5.23		8.49		13.09				Tempete CIF		28		30				14.27		-10.94		13.09		7.44

		Conatiner		16		1		yes		POLYCOM		54		11		0		0		0		317		1606		99		199		25781

		Conatiner		20		1		yes		POLYCOM		54		9		0		0		0		323		1388		99		203		17328

		Conatiner		24		1		yes		POLYCOM		54		9		0		0		0		293		1114		99		209		11232

		Conatiner		28		1		yes		POLYCOM		54		7		0		0		0		325		910		99		247		6654

		Foreman		16		1		yes		POLYCOM		54		11		0		0		0		141		2566		99		378		23837

		Foreman		20		1		yes		POLYCOM		54		9		0		0		0		167		2214		99		384		15436

		Foreman		24		1		yes		POLYCOM		54		9		0		0		0		167		1814		99		457		9044

		Foreman		28		1		yes		POLYCOM		54		7		0		0		0		271		1318		98		432		5358

		Mobile CIF		16		1		yes		POLYCOM		58		11		0		0		0		486		14032		396		985		242169

		Mobile CIF		20		1		yes		POLYCOM		58		9		0		0		0		524		12758		396		1252		168030

		Mobile CIF		24		1		yes		POLYCOM		58		9		0		0		0		742		10400		396		1349		115175

		Mobile CIF		28		1		yes		POLYCOM		58		7		0		0		0		1172		7658		396		1299		69227

		News		16		1		yes		POLYCOM		54		11		0		0		0		199		2274		99		318		28808

		News		20		1		yes		POLYCOM		54		9		0		0		0		247		1962		99		302		19623

		News		24		1		yes		POLYCOM		54		9		0		0		0		309		1510		99		304		13650

		News		28		1		yes		POLYCOM		54		7		0		0		0		421		1020		99		257		8347

		Paris CIF		16		1		yes		POLYCOM		58		11		0		0		0		876		9830		396		824		146038

		Paris CIF		20		1		yes		POLYCOM		58		9		0		0		0		1078		8214		396		980		98959

		Paris CIF		24		1		yes		POLYCOM		58		9		0		0		0		1138		6892		396		1111		66228

		Paris CIF		28		1		yes		POLYCOM		58		7		0		0		0		1428		5090		396		1025		40544

		Silent		16		1		yes		POLYCOM		54		11		0		0		0		133		3218		99		219		25760

		Silent		20		1		yes		POLYCOM		54		9		0		0		0		185		2576		99		285		15540

		Silent		24		1		yes		POLYCOM		54		9		0		0		0		303		1670		99		284		8961

		Silent		28		1		yes		POLYCOM		54		7		0		0		0		539		592		99		160		5650

		Tempete CIF		16		1		yes		POLYCOM		58		11		0		0		0		552		13108		396		1044		163121

		Tempete CIF		20		1		yes		POLYCOM		58		9		0		0		0		630		11398		396		1250		108525

		Tempete CIF		24		1		yes		POLYCOM		58		9		0		0		0		1042		8450		395		1243		68158

		Tempete CIF		28		1		yes		POLYCOM		58		7		0		0		0		1730		4672		396		913		39426

		Conatiner		16		30		yes		POLYCOM		1570		330		9724		1376		0		4717		1606		732		4423		61786

		Conatiner		20		30		yes		POLYCOM		1570		270		5778		1022		0		3329		1388		435		2371		29934

		Conatiner		24		30		yes		POLYCOM		1570		270		3414		757		0		2489		1114		284		1532		16662

		Conatiner		28		30		yes		POLYCOM		1570		210		2390		500		0		2049		910		193		1001		8733

		Foreman		16		30		yes		POLYCOM		1570		330		62976		3659		0		11583		2602		1560		11695		112692

		Foreman		20		30		yes		POLYCOM		1570		270		40226		3386		0		9959		2298		1021		7952		52612

		Foreman		24		30		yes		POLYCOM		1570		270		27028		2980		0		8549		1902		631		5625		24596

		Foreman		28		30		yes		POLYCOM		1570		210		20104		2724		0		7447		1372		393		4011		11693

		Mobile CIF		16		30		yes		POLYCOM		1486		330		239976		18960		0		49622		14070		10678		81200		1695720

		Mobile CIF		20		30		yes		POLYCOM		1486		270		156776		19145		0		43354		12784		8460		61688		758830

		Mobile CIF		24		30		yes		POLYCOM		1486		270		107048		18691		0		38040		10400		4847		34748		291514

		Mobile CIF		28		30		yes		POLYCOM		1486		210		79232		16713		0		34076		7658		2750		21548		125643

		News		16		30		yes		POLYCOM		1570		330		33770		1208		0		6113		2274		911		6388		99906

		News		20		30		yes		POLYCOM		1570		270		21060		1019		0		5061		1978		701		4718		54869

		News		24		30		yes		POLYCOM		1570		270		13394		911		0		4149		1510		511		3279		30142

		News		28		30		yes		POLYCOM		1570		210		7896		632		0		3475		1020		357		2089		15195

		Paris CIF		16		30		yes		POLYCOM		1536		330		202568		6865		0		30096		10040		5093		35360		642690

		Paris CIF		20		30		yes		POLYCOM		1536		270		136772		5763		0		26146		8606		3923		26936		349654

		Paris CIF		24		30		yes		POLYCOM		1536		270		87436		5062		0		22288		7180		2828		18888		181991

		Paris CIF		28		30		yes		POLYCOM		1536		210		54012		4319		0		19018		5328		2035		12806		90179

		Silent		16		30		yes		POLYCOM		1532		330		39046		1415		0		6667		3558		992		6553		79992

		Silent		20		30		yes		POLYCOM		1532		270		21650		1226		0		5469		2806		747		4924		44510

		Silent		24		30		yes		POLYCOM		1532		270		12406		916		0		4401		1854		557		3424		23261

		Silent		28		30		yes		POLYCOM		1532		210		6322		674		0		3509		708		413		2175		12925

		Tempete CIF		16		30		yes		POLYCOM		1486		330		260428		14953		0		45792		15128		8432		62821		1130953

		Tempete CIF		20		30		yes		POLYCOM		1486		270		147278		13476		0		38100		13550		6244		45465		510386

		Tempete CIF		24		30		yes		POLYCOM		1486		270		86636		11410		0		31366		9972		3889		27995		208641

		Tempete CIF		28		30		yes		POLYCOM		1486		210		50154		8403		0		25222		5620		2293		16107		89299
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		Sequence		QP		SeqLength		Pred		Tag		PicHeader		SliceHeaderMV				RefFrame		BlockShapeMBMode				IPredModeDQUANT				CBP		Coeff				PicHeader		SliceHeaderMV				RefFrame		BlockShapeMBMode				IPredModeDQUANT				CBP		Coeff				Sequence		QP		SeqLength						Overhead

																																																																MV+RefPic		other headers		Coeff		All combined

		Conatiner		16		1		no		POLYCOM		2700		1024		0		0		0		255		1626		99		254		27869				4900.00		9209.09		0.00		0.00		0.00		-19.56		1.25		0.00		27.64		8.10				Conatiner		16		1				0.00		0.59		8.10		7.50

		Conatiner		20		1		no		POLYCOM		2700		924		0		0		0		307		1326		99		267		18935				4900.00		10166.67		0.00		0.00		0.00		-4.95		-4.47		0.00		31.53		9.27				Conatiner		20		1				0.00		-0.70		9.27		8.24

		Conatiner		24		1		no		POLYCOM		2700		924		0		0		0		335		1146		99		262		12828				4900.00		10166.67		0.00		0.00		0.00		14.33		2.87		0.00		25.36		14.21				Conatiner		24		1				0.00		7.41		14.21		13.31

		Conatiner		28		1		no		POLYCOM		2700		824		0		0		0		361		954		99		277		7757				4900.00		11671.43		0.00		0.00		0.00		11.08		4.84		0.00		12.15		16.58				Conatiner		28		1				0.00		6.96		16.58		14.73

		Foreman		16		1		no		POLYCOM		5346		2037		0		0		0		99		2306		99		333		28800				9800.00		18418.18		0.00		0.00		0.00		-29.79		-10.13		0.00		-11.90		20.82				Foreman		16		1				0.00		-10.90		20.82		17.08

		Foreman		20		1		no		POLYCOM		5346		1839		0		0		0		99		2018		99		385		19259				9800.00		20333.33		0.00		0.00		0.00		-40.72		-8.85		0.00		0.26		24.77				Foreman		20		1				0.00		-9.18		24.77		19.45

		Foreman		24		1		no		POLYCOM		5346		1839		0		0		0		107		1798		99		440		12706				9800.00		20333.33		0.00		0.00		0.00		-35.93		-0.88		0.00		-3.72		40.49				Foreman		24		1				0.00		-3.67		40.49		30.82

		Foreman		28		1		no		POLYCOM		5346		1641		0		0		0		199		1320		99		472		7827				9800.00		23342.86		0.00		0.00		0.00		-26.57		0.15		1.02		9.26		46.08				Foreman		28		1				0.00		-1.37		46.08		32.63

		Mobile CIF		16		1		no		POLYCOM		22968		9688		0		0		0		436		11014		396		967		257802				39500.00		87972.73		0.00		0.00		0.00		-10.29		-21.51		0.00		-1.83		6.46				Mobile CIF		16		1				0.00		-19.41		6.46		4.86

		Mobile CIF		20		1		no		POLYCOM		22968		8896		0		0		0		484		10100		396		1195		181317				39500.00		98744.44		0.00		0.00		0.00		-7.63		-20.83		0.00		-4.55		7.91				Mobile CIF		20		1				0.00		-18.45		7.91		5.76

		Mobile CIF		24		1		no		POLYCOM		22968		8896		0		0		0		660		8214		396		1391		128698				39500.00		98744.44		0.00		0.00		0.00		-11.05		-21.02		0.00		3.11		11.74				Mobile CIF		24		1				0.00		-17.27		11.74		8.82

		Mobile CIF		28		1		no		POLYCOM		22968		8104		0		0		0		832		6660		396		1485		78348				39500.00		115671.43		0.00		0.00		0.00		-29.01		-13.03		0.00		14.32		13.18				Mobile CIF		28		1				0.00		-10.95		13.18		9.99

		News		16		1		no		POLYCOM		5346		2037		0		0		0		99		2130		99		377		32966				9800.00		18418.18		0.00		0.00		0.00		-50.25		-6.33		0.00		18.55		14.43				News		16		1				0.00		-6.40		14.43		12.53

		News		20		1		no		POLYCOM		5346		1839		0		0		0		99		1888		99		409		23089				9800.00		20333.33		0.00		0.00		0.00		-59.92		-3.77		0.00		35.43		17.66				News		20		1				0.00		-4.41		17.66		15.07

		News		24		1		no		POLYCOM		5346		1839		0		0		0		115		1694		99		459		16615				9800.00		20333.33		0.00		0.00		0.00		-62.78		12.19		0.00		50.99		21.72				News		24		1				0.00		6.53		21.72		19.59

		News		28		1		no		POLYCOM		5346		1641		0		0		0		171		1298		99		528		10426				9800.00		23342.86		0.00		0.00		0.00		-59.38		27.25		0.00		105.45		24.91				News		28		1				0.00		16.64		24.91		23.44

		Paris CIF		16		1		no		POLYCOM		22968		9688		0		0		0		396		9264		396		1020		162266				39500.00		87972.73		0.00		0.00		0.00		-54.79		-5.76		0.00		23.79		11.11				Paris CIF		16		1				0.00		-7.13		11.11		9.74

		Paris CIF		20		1		no		POLYCOM		22968		8896		0		0		0		428		8246		396		1386		113075				39500.00		98744.44		0.00		0.00		0.00		-60.30		0.39		0.00		41.43		14.26				Paris CIF		20		1				0.00		-1.99		14.26		12.68

		Paris CIF		24		1		no		POLYCOM		22968		8896		0		0		0		498		7088		396		1711		80294				39500.00		98744.44		0.00		0.00		0.00		-56.24		2.84		0.00		54.01		21.24				Paris CIF		24		1				0.00		1.64		21.24		18.77

		Paris CIF		28		1		no		POLYCOM		22968		8104		0		0		0		650		5968		396		1905		50049				39500.00		115671.43		0.00		0.00		0.00		-54.48		17.25		0.00		85.85		23.44				Paris CIF		28		1				0.00		12.34		23.44		21.63

		Silent		16		1		no		POLYCOM		5346		2037		0		0		0		107		2686		99		228		29767				9800.00		18418.18		0.00		0.00		0.00		-19.55		-16.53		0.00		4.11		15.56				Silent		16		1				0.00		-14.96		15.56		11.75

		Silent		20		1		no		POLYCOM		5346		1839		0		0		0		147		2116		99		291		18789				9800.00		20333.33		0.00		0.00		0.00		-20.54		-17.86		0.00		2.11		20.91				Silent		20		1				0.00		-15.64		20.91		14.76

		Silent		24		1		no		POLYCOM		5346		1839		0		0		0		205		1624		99		321		11791				9800.00		20333.33		0.00		0.00		0.00		-32.34		-2.75		0.00		13.03		31.58				Silent		24		1				0.00		-4.54		31.58		24.06

		Silent		28		1		no		POLYCOM		5346		1641		0		0		0		393		860		99		293		7174				9800.00		23342.86		0.00		0.00		0.00		-27.09		45.27		0.00		83.13		26.97				Silent		28		1				0.00		18.35		26.97		25.27

		Tempete CIF		16		1		no		POLYCOM		22968		9688		0		0		0		410		10758		396		1014		177613				39500.00		87972.73		0.00		0.00		0.00		-25.72		-17.93		0.00		-2.87		8.88				Tempete CIF		16		1				0.00		-16.70		8.88		6.72

		Tempete CIF		20		1		no		POLYCOM		22968		8896		0		0		0		418		9438		396		1315		120370				39500.00		98744.44		0.00		0.00		0.00		-33.65		-17.20		0.00		5.20		10.91				Tempete CIF		20		1				0.00		-15.41		10.91		7.97

		Tempete CIF		24		1		no		POLYCOM		22968		8896		0		0		0		498		7570		396		1505		78949				39500.00		98744.44		0.00		0.00		0.00		-52.21		-10.41		0.25		21.08		15.83				Tempete CIF		24		1				0.00		-10.43		15.83		12.15

		Tempete CIF		28		1		no		POLYCOM		22968		8104		0		0		0		634		5790		396		1710		46042				39500.00		115671.43		0.00		0.00		0.00		-63.35		23.93		0.00		87.29		16.78				Tempete CIF		28		1				0.00		10.62		16.78		15.77

		Conatiner		16		30		no		POLYCOM		78500		30720		10804		1382		0		4001		1626		747		4580		64252				4900.00		9209.09		11.11		0.44		0.00		-15.18		1.25		2.05		3.55		3.99				Conatiner		16		30				9.78		-4.57		3.99		3.59

		Conatiner		20		30		no		POLYCOM		78500		27720		6450		1025		0		2965		1326		438		2486		32171				4900.00		10166.67		11.63		0.29		0.00		-10.93		-4.47		0.69		4.85		7.47				Conatiner		20		30				9.93		-4.09		7.47		5.88

		Conatiner		24		30		no		POLYCOM		78500		27720		3894		709		0		2171		1146		286		1583		18438				4900.00		10166.67		14.06		-6.34		0.00		-12.78		2.87		0.70		3.33		10.66				Conatiner		24		30				10.36		-4.30		10.66		7.52

		Conatiner		28		30		no		POLYCOM		78500		24720		2274		438		0		1565		954		195		1017		9972				4900.00		11671.43		-4.85		-12.40		0.00		-23.62		4.84		1.04		1.60		14.19				Conatiner		28		30				-6.16		-10.16		14.19		4.05

		Foreman		16		30		no		POLYCOM		155430		61110		76070		3562		0		10785		2342		1600		11867		121241				9800.00		18418.18		20.79		-2.65		0.00		-6.89		-9.99		2.56		1.47		7.59				Foreman		16		30				19.50		-3.08		7.59		10.01

		Foreman		20		30		no		POLYCOM		155430		55170		51830		3222		0		8675		2050		1049		8019		58038				9800.00		20333.33		28.85		-4.84		0.00		-12.89		-10.79		2.74		0.84		10.31				Foreman		20		30				26.23		-6.77		10.31		13.14

		Foreman		24		30		no		POLYCOM		155430		55170		38024		2877		0		7139		1856		677		5728		29256				9800.00		20333.33		40.68		-3.46		0.00		-16.49		-2.42		7.29		1.83		18.95				Foreman		24		30				36.30		-7.82		18.95		19.98

		Foreman		28		30		no		POLYCOM		155430		49230		28722		2491		0		5829		1370		426		4116		14811				9800.00		23342.86		42.87		-8.55		0.00		-21.73		-0.15		8.40		2.62		26.67				Foreman		28		30				36.73		-11.21		26.67		20.99

		Mobile CIF		16		30		no		POLYCOM		588456		290640		294278		18623		0		48338		11052		10731		81325		1716866				39500.00		87972.73		22.63		-1.78		0.00		-2.59		-21.45		0.50		0.15		1.25				Mobile CIF		16		30				20.84		-2.65		1.25		3.36

		Mobile CIF		20		30		no		POLYCOM		588456		266880		210302		18338		0		41712		10134		8479		61867		775359				39500.00		98744.44		34.14		-4.22		0.00		-3.79		-20.73		0.22		0.29		2.18				Mobile CIF		20		30				29.97		-3.24		2.18		6.14

		Mobile CIF		24		30		no		POLYCOM		588456		266880		161000		17171		0		35994		8214		4981		35606		312897				39500.00		98744.44		50.40		-8.13		0.00		-5.38		-21.02		2.76		2.47		7.34				Mobile CIF		24		30				41.70		-3.68		7.34		13.97

		Mobile CIF		28		30		no		POLYCOM		588456		243120		126258		14291		0		30514		6668		2925		22139		140086				39500.00		115671.43		59.35		-14.49		0.00		-10.45		-12.93		6.36		2.74		11.50				Mobile CIF		28		30				46.49		-5.73		11.50		19.21

		News		16		30		no		POLYCOM		155430		61110		34416		1180		0		4627		2130		926		6513		104282				9800.00		18418.18		1.91		-2.32		0.00		-24.31		-6.33		1.65		1.96		4.38				News		16		30				1.77		-9.50		4.38		2.33

		News		20		30		no		POLYCOM		155430		55170		22898		1010		0		3699		1904		690		4738		58377				9800.00		20333.33		8.73		-0.88		0.00		-26.91		-3.74		-1.57		0.42		6.39				News		20		30				8.28		-11.45		6.39		4.37

		News		24		30		no		POLYCOM		155430		55170		14206		816		0		2853		1710		512		3424		33705				9800.00		20333.33		6.06		-10.43		0.00		-31.24		13.25		0.20		4.42		11.82				News		24		30				5.01		-10.05		11.82		6.18

		News		28		30		no		POLYCOM		155430		49230		8084		613		0		1993		1298		373		2419		18075				9800.00		23342.86		2.38		-3.01		0.00		-42.65		27.25		4.48		15.80		18.95				News		28		30				1.98		-12.36		18.95		7.15

		Paris CIF		16		30		no		POLYCOM		608256		290640		215856		6598		0		24468		9536		5112		35685		668119				39500.00		87972.73		6.56		-3.89		0.00		-18.70		-5.02		0.37		0.92		3.96				Paris CIF		16		30				6.22		-7.18		3.96		3.50

		Paris CIF		20		30		no		POLYCOM		608256		266880		149446		5696		0		20126		8520		3999		27494		369845				39500.00		98744.44		9.27		-1.16		0.00		-23.02		-1.00		1.94		2.07		5.77				Paris CIF		20		30				8.84		-8.34		5.77		4.90

		Paris CIF		24		30		no		POLYCOM		608256		266880		98138		4886		0		16382		7534		2876		19681		199369				39500.00		98744.44		12.24		-3.48		0.00		-26.50		4.93		1.70		4.20		9.55				Paris CIF		24		30				11.38		-9.20		9.55		7.12

		Paris CIF		28		30		no		POLYCOM		608256		243120		63682		4180		0		12886		6184		2099		14273		103037				39500.00		115671.43		17.90		-3.22		0.00		-32.24		16.07		3.14		11.46		14.26				Paris CIF		28		30				16.34		-9.56		14.26		9.93

		Silent		16		30		no		POLYCOM		151668		61110		39394		1423		0		5075		2944		1028		6783		86648				9800.00		18418.18		0.89		0.57		0.00		-23.88		-17.26		3.63		3.51		8.32				Silent		16		30				0.88		-10.92		8.32		3.67

		Silent		20		30		no		POLYCOM		151668		55170		22436		1143		0		3921		2394		761		4938		48547				9800.00		20333.33		3.63		-6.77		0.00		-28.30		-14.68		1.87		0.28		9.07				Silent		20		30				3.07		-13.85		9.07		3.45

		Silent		24		30		no		POLYCOM		151668		55170		12084		909		0		2783		1814		567		3532		27123				9800.00		20333.33		-2.60		-0.76		0.00		-36.76		-2.16		1.80		3.15		16.60				Silent		24		30				-2.47		-15.04		16.60		4.26

		Silent		28		30		no		POLYCOM		151668		49230		6504		622		0		2019		966		407		2298		14086				9800.00		23342.86		2.88		-7.72		0.00		-42.46		36.44		-1.45		5.66		8.98				Silent		28		30				1.86		-16.39		8.98		0.66

		Tempete CIF		16		30		no		POLYCOM		588456		290640		279762		14548		0		42834		12550		8425		63101		1152083				39500.00		87972.73		7.42		-2.71		0.00		-6.46		-17.04		-0.08		0.45		1.87				Tempete CIF		16		30				6.87		-3.98		1.87		2.26

		Tempete CIF		20		30		no		POLYCOM		588456		266880		167380		12928		0		33898		11198		6303		46284		528915				39500.00		98744.44		13.65		-4.07		0.00		-11.03		-17.36		0.94		1.80		3.63				Tempete CIF		20		30				12.16		-5.49		3.63		4.18

		Tempete CIF		24		30		no		POLYCOM		588456		266880		100518		10333		0		25456		9032		4020		28723		226218				39500.00		98744.44		16.02		-9.44		0.00		-18.84		-9.43		3.37		2.60		8.42				Tempete CIF		24		30				13.06		-8.18		8.42		6.42

		Tempete CIF		28		30		no		POLYCOM		588456		243120		59554		7357		0		17266		6700		2413		17475		100989				39500.00		115671.43		18.74		-12.45		0.00		-31.54		19.22		5.23		8.49		13.09				Tempete CIF		28		30				14.27		-10.94		13.09		7.44

		Conatiner		16		1		yes		POLYCOM		54		11		0		0		0		317		1606		99		199		25781

		Conatiner		20		1		yes		POLYCOM		54		9		0		0		0		323		1388		99		203		17328

		Conatiner		24		1		yes		POLYCOM		54		9		0		0		0		293		1114		99		209		11232

		Conatiner		28		1		yes		POLYCOM		54		7		0		0		0		325		910		99		247		6654

		Foreman		16		1		yes		POLYCOM		54		11		0		0		0		141		2566		99		378		23837

		Foreman		20		1		yes		POLYCOM		54		9		0		0		0		167		2214		99		384		15436

		Foreman		24		1		yes		POLYCOM		54		9		0		0		0		167		1814		99		457		9044

		Foreman		28		1		yes		POLYCOM		54		7		0		0		0		271		1318		98		432		5358

		Mobile CIF		16		1		yes		POLYCOM		58		11		0		0		0		486		14032		396		985		242169

		Mobile CIF		20		1		yes		POLYCOM		58		9		0		0		0		524		12758		396		1252		168030

		Mobile CIF		24		1		yes		POLYCOM		58		9		0		0		0		742		10400		396		1349		115175

		Mobile CIF		28		1		yes		POLYCOM		58		7		0		0		0		1172		7658		396		1299		69227

		News		16		1		yes		POLYCOM		54		11		0		0		0		199		2274		99		318		28808

		News		20		1		yes		POLYCOM		54		9		0		0		0		247		1962		99		302		19623

		News		24		1		yes		POLYCOM		54		9		0		0		0		309		1510		99		304		13650

		News		28		1		yes		POLYCOM		54		7		0		0		0		421		1020		99		257		8347

		Paris CIF		16		1		yes		POLYCOM		58		11		0		0		0		876		9830		396		824		146038

		Paris CIF		20		1		yes		POLYCOM		58		9		0		0		0		1078		8214		396		980		98959

		Paris CIF		24		1		yes		POLYCOM		58		9		0		0		0		1138		6892		396		1111		66228

		Paris CIF		28		1		yes		POLYCOM		58		7		0		0		0		1428		5090		396		1025		40544

		Silent		16		1		yes		POLYCOM		54		11		0		0		0		133		3218		99		219		25760

		Silent		20		1		yes		POLYCOM		54		9		0		0		0		185		2576		99		285		15540

		Silent		24		1		yes		POLYCOM		54		9		0		0		0		303		1670		99		284		8961

		Silent		28		1		yes		POLYCOM		54		7		0		0		0		539		592		99		160		5650

		Tempete CIF		16		1		yes		POLYCOM		58		11		0		0		0		552		13108		396		1044		163121

		Tempete CIF		20		1		yes		POLYCOM		58		9		0		0		0		630		11398		396		1250		108525

		Tempete CIF		24		1		yes		POLYCOM		58		9		0		0		0		1042		8450		395		1243		68158

		Tempete CIF		28		1		yes		POLYCOM		58		7		0		0		0		1730		4672		396		913		39426

		Conatiner		16		30		yes		POLYCOM		1570		330		9724		1376		0		4717		1606		732		4423		61786

		Conatiner		20		30		yes		POLYCOM		1570		270		5778		1022		0		3329		1388		435		2371		29934

		Conatiner		24		30		yes		POLYCOM		1570		270		3414		757		0		2489		1114		284		1532		16662

		Conatiner		28		30		yes		POLYCOM		1570		210		2390		500		0		2049		910		193		1001		8733

		Foreman		16		30		yes		POLYCOM		1570		330		62976		3659		0		11583		2602		1560		11695		112692

		Foreman		20		30		yes		POLYCOM		1570		270		40226		3386		0		9959		2298		1021		7952		52612

		Foreman		24		30		yes		POLYCOM		1570		270		27028		2980		0		8549		1902		631		5625		24596

		Foreman		28		30		yes		POLYCOM		1570		210		20104		2724		0		7447		1372		393		4011		11693

		Mobile CIF		16		30		yes		POLYCOM		1486		330		239976		18960		0		49622		14070		10678		81200		1695720

		Mobile CIF		20		30		yes		POLYCOM		1486		270		156776		19145		0		43354		12784		8460		61688		758830

		Mobile CIF		24		30		yes		POLYCOM		1486		270		107048		18691		0		38040		10400		4847		34748		291514

		Mobile CIF		28		30		yes		POLYCOM		1486		210		79232		16713		0		34076		7658		2750		21548		125643

		News		16		30		yes		POLYCOM		1570		330		33770		1208		0		6113		2274		911		6388		99906

		News		20		30		yes		POLYCOM		1570		270		21060		1019		0		5061		1978		701		4718		54869

		News		24		30		yes		POLYCOM		1570		270		13394		911		0		4149		1510		511		3279		30142

		News		28		30		yes		POLYCOM		1570		210		7896		632		0		3475		1020		357		2089		15195

		Paris CIF		16		30		yes		POLYCOM		1536		330		202568		6865		0		30096		10040		5093		35360		642690

		Paris CIF		20		30		yes		POLYCOM		1536		270		136772		5763		0		26146		8606		3923		26936		349654

		Paris CIF		24		30		yes		POLYCOM		1536		270		87436		5062		0		22288		7180		2828		18888		181991

		Paris CIF		28		30		yes		POLYCOM		1536		210		54012		4319		0		19018		5328		2035		12806		90179

		Silent		16		30		yes		POLYCOM		1532		330		39046		1415		0		6667		3558		992		6553		79992

		Silent		20		30		yes		POLYCOM		1532		270		21650		1226		0		5469		2806		747		4924		44510

		Silent		24		30		yes		POLYCOM		1532		270		12406		916		0		4401		1854		557		3424		23261

		Silent		28		30		yes		POLYCOM		1532		210		6322		674		0		3509		708		413		2175		12925

		Tempete CIF		16		30		yes		POLYCOM		1486		330		260428		14953		0		45792		15128		8432		62821		1130953

		Tempete CIF		20		30		yes		POLYCOM		1486		270		147278		13476		0		38100		13550		6244		45465		510386

		Tempete CIF		24		30		yes		POLYCOM		1486		270		86636		11410		0		31366		9972		3889		27995		208641

		Tempete CIF		28		30		yes		POLYCOM		1486		210		50154		8403		0		25222		5620		2293		16107		89299
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