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1 Abstract

Subjective tests have shown that chroma blockiness can be present in JM 2.0 coded video material, particularly in the presence of highly saturated chroma.  In this document, we propose an improved method of chroma prediction that increases subjective quality.  The modification requires one minor syntax change.  We propose adoption of the new mode into all profiles.  No Intellectual Property Rights are claimed.

2 Introduction

The images in this section exemplify the issue we address in this proposal.  We compared JM 2.0 to a commercially available MPEG-2 encoder at equal luma PSNR.  The source sequence was a composite from a Hollywood movie, taken from a SuperBit DVD.  All three images are 143x80 size regions taken from D-1 resolution progressively scanned images and pixel-replicated by a factor of 3 for display purposes.  Table 1 explains the images.

Table 1: Explanation of Images in Figures 1-3

	Figure
	Source
	Luma PSNR
	Bitrate

	1
	Original
	N/A
	N/A

	2
	JVT 2.0
	40.7 dB
	1.02 Mbps

	3
	MPEG-2
	40.7 dB
	1.87 Mbps


The chroma blockiness in the JVT image region is clearly more pronounced than that in the MPEG-2 image region.

In the course of this work, we discovered that the primary reason for this blockiness is the encoder trick that eliminates isolated chroma coefficients.  Nonetheless, our efforts to improve chroma prediction did result in what we think are worthwhile gains at a reasonable cost in terms of increased complexity.
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Figure 1: Original image region

[image: image2.png]



Figure 2: Image region from JM 2.0 coded intra-picture
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Figure 3: Image region from MPEG-2 coded intra-picture

3 Chroma Spatial Prediction in JM 2.0

There are many spatial prediction modes for luma spatial prediction in intra-coded macroblocks.  In 4x4 macroblock mode, luma spatial prediction can be DC or in one of eight spatial directions.  The prediction data for a given 4x4 block is taken from the 4x4 blocks above and to the left (if they exist
), which in many cases is inside the same macroblock.  In 16x16 mode, four prediction choices exist (DC, Horizontal, Vertical and Plane), all using data from outside the macroblock.

In contrast to the luma prediction, chroma can only be predicted in DC mode, and only using data from outside the macroblock.  This means that the chroma prediction mode does not have to be signaled.

The DC prediction mode used in chroma differs from those used in luma.  Each 4x4 block is predicted with a separate DC prediction.

The 8x8 block of chroma pixels is predicted as follows.  Consider the following figure, which is simply a copy of Figure 8.5 from the JVT Working Draft. 
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Figure 4: Chroma 4x4 blocks A, B, C and D; and predictors S0-S3.
In this figure, each of S0-S3 represents the sum of the four pixels bordering the macroblock at the location indicated in the figure.  Given this, the predictions for all pixels within a block (A, B, C or D) are dependent upon the presence of the pixels used to compute S0-S3, and can be summarized in Table 2.  Note that S0-S3 can be unavailable by being outside the picture or slice or because constrained intra prediction is in use and the neighboring blocks are not intra coded.

Table 2: DC Chroma Predictions

	Block
	S0-S3 available
	S0-S1 available
	S2-S3 available
	None available

	A
	(S0 + S2 + 4)/8
	(S0 + 2)/4
	(S2 + 2)/4
	128

	B
	(S1 + 2)/4
	(S1 + 2)/4
	(S2 + 2)/4
	128

	C
	(S3 + 2)/4
	(S0 + 2)/4
	(S3 + 2)/4
	128

	D
	(S1 + S3 + 4)/8
	(S1 + 2)/4
	(S3 + 2)/4
	128


4 Proposed Chroma Spatial Prediction

We modify the chroma prediction by allowing adding several new prediction modes similar to modes used in luma processing – horizontal, vertical and plane.  The prediction is still done on the entire 8x8 macroblock.  To signal the chroma mode, we transmit an intra_chroma_pred_mode syntax element before the cbp element location, with the semantics listed in Table 3. The same prediction mode is applied to all intra U and V blocks within a macroblock. The syntax element is only transmitted when at least one chroma block is intra coded. We have only implemented this new syntax element using UVLC and are working on a CABAC implementation. The encoder implementation performs rate-distortion optimized mode decision.

Table 3: Coding of Chroma Prediction Mode

	Codeword
	Prediction Mode

	0
	DC

	1
	Horizontal

	2
	Vertical

	3
	Plane


For the horizontal and vertical filters, the prediction is filtered using a {1,2,1}/4 filter.  For the plane mode, we adapt the luma 16x16 plane mode coefficients to an 8x8 block, as follows:

Pred(i,j) = clip1( (a + b·(i-3) + c·(j-3) +16) >> 5 ), i,j=0,…,7

where:

–
a = 16·(P(-1,7) + P(7,-1))

· b = (17*H+16)>>5)

· c = (17*V+16)>>5)

and H and V are defined as:
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5 CABAC Context Modeling

The coding of intra_chroma_pred_mode of a given block C is conditioned on the intra chroma prediction mode of the previous block A to the left of C. If there is no block to the left of C, the conditioning context of 0 is used. There are four difference prediction modes, and for each mode, two different models are supplied: one for the most significant bit of intra_chroma_pred_mode and the other for the least significant bit. In total, eight context models are used.

6 Reduction of Chroma Blockiness 

In the JM20 reference encoder, there is an encoder optimization in which the quantized transform coefficients are discarded if the “cost” of the coefficients are determined to be less than a threshold. We have found that this “chroma trick” is the root cause for the blockiness in Figure 2.

7 Results

We tested the proposed change under several different conditions.  First, since this is a change to the intra coding, we conducted a test on the all the sequences in the Coding Efficiency Common Conditions document, but under intra coding.  The JM20 code was modified to remove the “chroma trick.”  Because of its length, we sub-sampled Paris temporally by a factor of 5.  Otherwise all sequences were coded in their entirety.  The average Bjøntegaard-Delta results are 0.12 dB and 3.2% (Table 4).  Testing of another NTSC-D1 progressively scanned sequence showed much better results (Table 5).

Next, we tested the actual common conditions for the baseline profile.  As intra coding is not used much there, we expected the performance changes to be minimal under these conditions.  However, the improvement was actually a substantial fraction of the intra improvement (0.066 dB and 2.3%; Table 6).

In a third test, we tested with the common conditions for higher profile proposals.  One deviation from the common conditions document (in accordance with more recent sentiment regarding higher profiles) is that ¼-pel motion-compensation was used.  Additionally, we selected the intra period to be 15, in order to simulate conditions of typical entertainment profiles in use today.  Data is still being collected.

7.1 Coding Efficiency Common Conditions Sequences (I-frame only)

7.1.1 BΔ Data

This table is updated with new results since a bug was found in revision 1 of this document.

Table 4: Proposal versus Modified JM20  (without “chroma trick”), Common Conditions, I Only, UVLC
	Res.
	Hz.
	Sequence
	BΔ-PSNR (chroma)
	BΔ-Bits

	QCIF
	30
	Container
	
0.087 dB

	-2.14%

	QCIF
	30
	News
	0.409 dB
	-9.57%

	QCIF
	30
	Foreman
	0.082 dB
	-2.76%

	QCIF
	30
	Silent
	0.040 dB
	-1.35%

	CIF
	6
	Paris
	Unavailable
	Unavail.

	CIF
	30
	Mobile
	0.060 dB
	-1.35%

	CIF
	30
	Tempete
	0.098 dB
	-3.10%

	
	
	AVG
	0.120 dB
	-3.22 %

	
	
	MAX
	0.409 dB
	-9.57 %

	
	
	MIN
	0.040 dB
	-1.35 %


7.1.2 Average Changes in PSNR and Bits

The following graph shows the average % change in bit-rate and average change in PSNR across the common conditions QP range for each sequence.  This may help reader to understand the actual effect of the change, in light of the fact that the other results presented here are with respect to chroma PSNR, while JVT participants are accustomed to thinking of luma PSNR.
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7.2 Another Sequence

The example sequence shown in Section 2 shows much more promising results than the Common Conditions test set.  This is probably because of the saturated chroma.  These results are presented here.  These results have not been updated since revision 1, and we expect them to improve.
Table 5: Proposal versus Modified JM20 (without “chroma trick”), Other Sequences, I Only

	Res.
	Hz.
	Sequence
	BΔ-PSNR (chroma)
	BΔ-Bits

	NTSC-D1
	30
	Secretary
	0.432 dB
	-9.06%


7.3 Coding Efficiency Common Conditions Baseline Profile (IPPPP w/ UVLC)

Table 6: Proposal versus Modified JM20 (without “chroma trick”), Common Conditions, I/P, UVLC
	Res.
	Hz.
	Sequence
	BΔ-PSNR (chroma)
	BΔ-Bits

	QCIF
	10
	Container
	0.074 dB
	-3.02%

	QCIF
	10
	News
	0.228 dB
	-6.66%

	QCIF
	10
	Foreman
	0.030 dB
	-1.26%

	QCIF
	15
	Silent
	0.032 dB
	-1.26%

	CIF
	15
	Paris
	0.063 dB
	-2.22%

	CIF
	30
	Mobile
	0.007 dB
	-0.29%

	CIF
	30
	Tempete
	0.026 dB
	-1.27%

	
	
	AVG
	0.066 dB
	-2.28%

	
	
	MAX
	0.228 dB
	-6.66%

	
	
	MIN
	0.007 dB
	-0.29%


7.4 Coding Efficiency Common Conditions Higher Profile (IPB w/ CABAC)

Table 7: Proposal versus Modified JM20 (without “chroma trick”), Common Conditions, I/P/B, CABAC
	Res.
	Hz.
	Sequence
	BΔ-PSNR (chroma)
	BΔ-Bits

	QCIF
	10
	Container
	X
	X

	QCIF
	10
	News
	X
	X

	QCIF
	10
	Foreman
	X
	X

	QCIF
	15
	Silent
	X
	X

	CIF
	15
	Paris
	X
	X

	CIF
	30
	Mobile
	X
	X

	CIF
	30
	Tempete
	X
	X

	
	
	AVG
	
	

	
	
	MAX
	
	

	
	
	MIN
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Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

Please send to:

JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA

Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)
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This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.

	Submitting Organization or Person:

	Organization name
	GlobespanVirata
	

	Mailing address
	2500 Walsh Avenue

Santa Clara, CA 95051
	

	Country
	USA
	

	Contact person
	Eric Viscito
	

	Telephone
	1-408-919-6514
	

	Fax
	1-408-727-5078
	

	Email
	Viscito@globespanvirata.com
	

	Place and date of submission
	3rd JVT meeting May 6 – 11, Fairfax
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Improved Chroma Spatial Prediction for Intra Coding

	

	Contribution number
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	2.0
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or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,
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� If Constrained Intra Prediction is used, then the neighbors must also be intra blocks.
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News RD Plot

		3394736		3252635

		2334463		2243963

		1632912		1571485

		1117499		1088238

		744814		731445



QP=12

JM2

New Chroma Prediction

Bitrate

PSNR

News R/D Comparison
(Average Chroma PSNR vs Total Bit Rate)

44.415

44.5525

42.161

42.3385

40.5935

40.7405

38.636

38.873

37.469

37.664



Paris RD Plot

		6787476		6599083

		4759933		4635876

		3352616		3264339

		2286932		2232343

		1465829		1428656



QP=12

JM2

New Chroma Pred

Bitrate

PSNR

Paris R/D Comparison
(Average Chroma PSNR vs Total Bit Rate)

42.2985

42.333

39.7195

39.7865

37.9635

38.047

36.074

36.1675

34.929

35.015



Tempete RD Plot

		7457737		7335342

		5120505		5031318

		3488224		3420056

		2250936		2203806

		1360867		1325152



QP=12

JM2

New Chroma Pred

Bitrate

PSNR

Tempete RD Plot
(Average Chroma PSNR vs Total Bit Rate)

41.311

41.3415

39.0165

39.058

37.5355

37.5815

35.8895

35.9325

34.906

34.9035



Foreman RD Plot

		1335088		1328528

		876911		873254

		578544		576394

		357834		357992

		227820		228988



QP=12

JM2

New Chroma Pred

Bitrate

PSNR

Foreman R/D Comparison
(Average Chroma PSNR vs Total Bit Rate)

42.617

42.6695

40.533

40.6065

39.1415

39.225

37.6235

37.699

36.72

36.709



Mobile RD Plot

		11446293		11345506

		8150046		8073439

		5784315		5721833

		4010689		3964907

		2543851		2506878



QP=12

JM2

New Chroma Pred

Bitrate

PSNR

Mobile R/D Comparison
(Average Chroma PSNR vs Total Bit Rate)

39.8745

39.8965

36.87

36.8935

34.906

34.924

32.9015

32.918

31.7675

31.7625



Container RD Plot

		1240031		1216616

		834783		820934

		565870		558858

		383828		380782

		243292		243140



QP=12

JM2

New Chroma Pred

Bitrate

PSNR

Container R/D Comparison
(Average Chroma PSNR vs Total Bit Rate)

43.8785

43.9565

41.511

41.6185

39.7755

39.842

38.077

38.079

37.1055

36.9905



Silent RD Plot

		1365909		1354954

		879071		873722

		577332		573618

		354227		352255

		219612		219961



QP=12

JM2

New Chroma Pred

Bitrate

PSNR

Silent R/D Comparison
(Average Chroma PSNR vs Total Bit Rate)

42.0795

42.1405

39.8815

39.9375

38.443

38.4645

36.817

36.852

35.788

35.8



BD Data

		

		container		37.11		38.08		39.78		41.51		5.39		5.58		5.75		5.92		36.99		38.08		39.84		41.62		5.39		5.58		5.75		5.91		DSNR mode		0.054

		tempete		34.91		35.89		37.54		39.02		6.13		6.35		6.54		6.71		34.9		35.93		37.58		39.06		6.12		6.34		6.53		6.7		DSNR mode		0.097

		news		37.47		38.64		40.59		42.16		5.87		6.05		6.21		6.37		37.66		38.87		40.74		42.34		5.86		6.04		6.2		6.35		DSNR mode		0.328

		foreman		36.72		37.62		39.14		40.53		5.36		5.55		5.76		5.94		36.71		37.7		39.23		40.61		5.36		5.55		5.76		5.94		DSNR mode		0.077

		silent		35.79		36.82		38.44		39.88		5.34		5.55		5.76		5.94		35.8		36.85		38.46		39.94		5.34		5.55		5.76		5.94		DSNR mode		0.044

		paris		34.93		36.07		37.96		39.72		6.17		6.36		6.53		6.68		35.02		36.17		38.05		39.79		6.15		6.35		6.51		6.67		DSNR mode		0.196

		mobile		31.77		32.9		34.91		36.87		6.41		6.6		6.76		6.91		31.76		32.92		34.92		36.89		6.4		6.6		6.76		6.91		DSNR mode		0.061

																																				average dB		0.122

																																				maximum gain		0.328

																																				minimum gain		0.044

		container		37.11		38.08		39.78		41.51		5.39		5.58		5.75		5.92		36.99		38.08		39.84		41.62		5.39		5.58		5.75		5.91		Percent mode		-0.11

		tempete		34.91		35.89		37.54		39.02		6.13		6.35		6.54		6.71		34.9		35.93		37.58		39.06		6.12		6.34		6.53		6.7		Percent mode		-0.21

		news		37.47		38.64		40.59		42.16		5.87		6.05		6.21		6.37		37.66		38.87		40.74		42.34		5.86		6.04		6.2		6.35		Percent mode		-0.55

		foreman		36.72		37.62		39.14		40.53		5.36		5.55		5.76		5.94		36.71		37.7		39.23		40.61		5.36		5.55		5.76		5.94		Percent mode		-0.20

		silent		35.79		36.82		38.44		39.88		5.34		5.55		5.76		5.94		35.8		36.85		38.46		39.94		5.34		5.55		5.76		5.94		Percent mode		-0.11

		paris		34.93		36.07		37.96		39.72		6.17		6.36		6.53		6.68		35.02		36.17		38.05		39.79		6.15		6.35		6.51		6.67		Percent mode		-0.32

		mobile		31.77		32.9		34.91		36.87		6.41		6.6		6.76		6.91		31.76		32.92		34.92		36.89		6.4		6.6		6.76		6.91		Percent mode		-0.09

																																				average		-0.227

																																				minimum reduction		-0.090

																																				maximum reduction		-0.550





Avg Changes

		-1.1284936241		0.0278

		-2.0110802222		0.0317

		-3.2475609553		0.1788

		-1.099120353		0.015

		-0.1446335977		0.0548

		-0.4903211664		0.0371

		-2.5875839663		0.0729



News

Container

Tempete

Mobile

Foreman

Silent

Paris

Bits Percentage

Chroma PSNR

Average Changes By Sequence



Raw Data

																																										Y-PSNR				C-PSNR				Y PSNR				C PSNR				Bits						Y-PSNR		C-PSNR

		05/02		18:25		tions\container.qcif		300		12		12		176x144		ON		32		1		30		OFF		40.22		43.836		43.984		40.12		43.848		43.909		1240031		0		40.12		1240031		43.88		1240031														-1.13				0.028

		05/02		18:27		tions\container.qcif		300		16		16		176x144		ON		32		1		30		OFF		37.177		41.272		41.244		37.092		41.518		41.504		834783		0		37.092		834783		41.51		834783														-2.01				0.032

		05/02		18:28		tions\container.qcif		300		20		20		176x144		ON		32		1		30		OFF		34.513		39.624		39.559		34.353		39.816		39.735		565870		0		34.353		565870		39.78		565870														-3.25				0.179

		05/02		18:29		tions\container.qcif		300		24		24		176x144		ON		32		1		30		OFF		31.604		38.267		37.749		31.555		38.228		37.926		383828		0		31.555		383828		38.08		383828														-1.10				0.015

		05/02		18:30		tions\container.qcif		300		28		28		176x144		ON		32		1		30		OFF		28.756		37.313		36.757		28.816		37.233		36.978		243292		0		28.816		243292		37.11		243292														-0.14				0.055

		05/02		18:37		tions\container.qcif		300		12		12		176x144		ON		32		1		30		OFF		40.22		43.877		43.851		40.12		43.908		44.005		1216616		0		40.12		1216616		43.96		1216616		0.000				0.078				-1.89				-0.49				0.037

		05/02		18:42		tions\container.qcif		300		16		16		176x144		ON		32		1		30		OFF		37.177		41.498		41.32		37.093		41.663		41.574		820934		0		37.093		820934		41.62		820934		0.001				0.108				-1.66				-2.59				0.073

		05/02		18:47		tions\container.qcif		300		20		20		176x144		ON		32		1		30		OFF		34.513		39.593		39.657		34.354		39.864		39.82		558858		0		34.354		558858		39.84		558858		0.001				0.066				-1.24				bits				psnr

		05/02		18:50		tions\container.qcif		300		24		24		176x144		ON		32		1		30		OFF		31.604		37.996		38.05		31.554		38.336		37.822		380782		0		31.554		380782		38.08		380782		-0.001				0.002				-0.79

		05/02		18:52		tions\container.qcif		300		28		28		176x144		ON		32		1		30		OFF		28.756		37.294		36.458		28.816		37.163		36.818		243140		0		28.816		243140		36.99		243140		0.000		0.000		-0.115		0.028		-0.06		-1.13

		05/02		19:01		nditions\tempete.cif		260		12		12		352x288		ON		32		1		30		OFF		39.409		40.688		42.173		39.526		40.733		41.889		7457737		0		39.526		7457737		41.31		7457737

		05/02		19:08		nditions\tempete.cif		260		16		16		352x288		ON		32		1		30		OFF		35.949		38.162		40.171		36.037		38.198		39.835		5120505		0		36.037		5120505		39.02		5120505

		05/02		19:14		nditions\tempete.cif		260		20		20		352x288		ON		32		1		30		OFF		32.746		36.651		38.8		32.83		36.576		38.495		3488224		0		32.83		3488224		37.54		3488224

		05/02		19:17		nditions\tempete.cif		260		24		24		352x288		ON		32		1		30		OFF		29.605		34.817		37.165		29.769		34.874		36.905		2250936		0		29.769		2250936		35.89		2250936

		05/02		19:20		nditions\tempete.cif		260		28		28		352x288		ON		32		1		30		OFF		26.739		33.89		36.426		26.95		33.893		35.919		1360867		0		26.95		1360867		34.91		1360867

		05/02		19:50		nditions\tempete.cif		260		12		12		352x288		ON		32		1		30		OFF		39.407		40.691		42.199		39.526		40.759		41.924		7335342		0		39.526		7335342		41.34		7335342		0.000				0.030				-1.64

		05/02		20:14		nditions\tempete.cif		260		16		16		352x288		ON		32		1		30		OFF		35.949		38.202		40.193		36.037		38.232		39.884		5031318		0		36.037		5031318		39.06		5031318		0.000				0.041				-1.74

		05/02		20:34		nditions\tempete.cif		260		20		20		352x288		ON		32		1		30		OFF		32.746		36.667		38.972		32.83		36.605		38.558		3420056		0		32.83		3420056		37.58		3420056		0.000				0.046				-1.95

		05/02		20:46		nditions\tempete.cif		260		24		24		352x288		ON		32		1		30		OFF		29.606		34.84		37.422		29.769		34.878		36.987		2203806		0		29.769		2203806		35.93		2203806		0.000				0.043				-2.09

		05/02		20:56		nditions\tempete.cif		260		28		28		352x288		ON		32		1		30		OFF		26.74		33.892		36.324		26.95		33.844		35.963		1325152		0		26.95		1325152		34.90		1325152		0.000		0.000		-0.002		0.032		-2.62		-2.01

		05/02		20:59		_Conditions\news.cif		150		12		12		352x288		ON		32		1		30		OFF		41.724		43.642		44.514		41.699		44.028		44.802		3394736		0		41.699		3394736		44.42		3394736

		05/02		21:02		_Conditions\news.cif		150		16		16		352x288		ON		32		1		30		OFF		38.87		41.391		42.407		38.858		41.769		42.553		2334463		0		38.858		2334463		42.16		2334463

		05/02		21:04		_Conditions\news.cif		150		20		20		352x288		ON		32		1		30		OFF		36.072		39.671		40.711		36.096		40.239		40.948		1632912		0		36.096		1632912		40.59		1632912

		05/02		21:06		_Conditions\news.cif		150		24		24		352x288		ON		32		1		30		OFF		33.284		37.727		38.906		33.325		38.191		39.081		1117499		0		33.325		1117499		38.64		1117499

		05/02		21:07		_Conditions\news.cif		150		28		28		352x288		ON		32		1		30		OFF		30.346		36.614		37.931		30.501		37.047		37.891		744814		0		30.501		744814		37.47		744814

		05/02		21:18		_Conditions\news.cif		150		12		12		352x288		ON		32		1		30		OFF		41.718		43.72		44.775		41.7		44.153		44.952		3252635		0		41.7		3252635		44.55		3252635		0.001				0.137				-4.19

		05/02		21:28		_Conditions\news.cif		150		16		16		352x288		ON		32		1		30		OFF		38.87		41.445		42.601		38.86		41.916		42.761		2243963		0		38.86		2243963		42.34		2243963		0.002				0.177				-3.88

		05/02		21:36		_Conditions\news.cif		150		20		20		352x288		ON		32		1		30		OFF		36.076		39.767		40.99		36.096		40.364		41.117		1571485		0		36.096		1571485		40.74		1571485		0.000				0.147				-3.76

		05/02		21:41		_Conditions\news.cif		150		24		24		352x288		ON		32		1		30		OFF		33.285		37.896		39.289		33.325		38.508		39.238		1088238		0		33.325		1088238		38.87		1088238		0.000				0.237				-2.62

		05/02		21:46		_Conditions\news.cif		150		28		28		352x288		ON		32		1		30		OFF		30.346		36.744		37.997		30.514		37.303		38.025		731445		0		30.514		731445		37.66		731445		0.013		0.003		0.195		0.179		-1.79		-3.25

		05/02		21:58		onditions\mobile.cif		300		12		12		352x288		ON		32		1		30		OFF		39.08		40.33		40.33		38.905		39.895		39.854		11446293		0		38.905		11446293		39.87		11446293

		05/02		22:08		onditions\mobile.cif		300		16		16		352x288		ON		32		1		30		OFF		35.402		37.576		37.351		35.216		36.944		36.796		8150046		0		35.216		8150046		36.87		8150046

		05/02		22:16		onditions\mobile.cif		300		20		20		352x288		ON		32		1		30		OFF		31.992		35.812		35.564		31.771		35.02		34.792		5784315		0		31.771		5784315		34.91		5784315

		05/02		22:21		onditions\mobile.cif		300		24		24		352x288		ON		32		1		30		OFF		28.674		33.959		33.439		28.446		33.071		32.732		4010689		0		28.446		4010689		32.90		4010689

		05/02		22:26		onditions\mobile.cif		300		28		28		352x288		ON		32		1		30		OFF		25.605		33.013		32.468		25.378		31.978		31.557		2543851		0		25.378		2543851		31.77		2543851

		05/02		23:07		onditions\mobile.cif		300		12		12		352x288		ON		32		1		30		OFF		39.078		40.355		40.38		38.905		39.915		39.878		11345506		0		38.905		11345506		39.90		11345506		0.000				0.022				-0.88

		05/02		23:42		onditions\mobile.cif		300		16		16		352x288		ON		32		1		30		OFF		35.402		37.576		37.405		35.216		36.963		36.824		8073439		0		35.216		8073439		36.89		8073439		0.000				0.023				-0.94

		05/03		00:11		onditions\mobile.cif		300		20		20		352x288		ON		32		1		30		OFF		31.992		35.815		35.566		31.771		35.036		34.812		5721833		0		31.771		5721833		34.92		5721833		0.000				0.018				-1.08

		05/03		00:29		onditions\mobile.cif		300		24		24		352x288		ON		32		1		30		OFF		28.674		33.928		33.497		28.446		33.084		32.752		3964907		0		28.446		3964907		32.92		3964907		0.000				0.017				-1.14

		05/03		00:43		onditions\mobile.cif		300		28		28		352x288		ON		32		1		30		OFF		25.605		33.015		32.53		25.378		31.967		31.558		2506878		0		25.378		2506878		31.76		2506878		0.000		0.000		-0.005		0.015		-1.45		-1.10

		05/03		00:46		ditions\foreman.qcif		400		12		12		176x144		ON		32		1		30		OFF		39.76		42.187		44.439		39.616		41.782		43.452		1335088		0		39.616		1335088		42.62		1335088

		05/03		00:48		ditions\foreman.qcif		400		16		16		176x144		ON		32		1		30		OFF		36.878		40.102		42.093		36.531		39.773		41.293		876911		0		36.531		876911		40.53		876911

		05/03		00:50		ditions\foreman.qcif		400		20		20		176x144		ON		32		1		30		OFF		34.041		38.65		40.374		33.723		38.512		39.771		578544		0		33.723		578544		39.14		578544

		05/03		00:52		ditions\foreman.qcif		400		24		24		176x144		ON		32		1		30		OFF		31.218		37.45		38.858		31.007		37.144		38.103		357834		0		31.007		357834		37.62		357834

		05/03		00:53		ditions\foreman.qcif		400		28		28		176x144		ON		32		1		30		OFF		28.834		36.696		38.096		28.459		36.328		37.112		227820		0		28.459		227820		36.72		227820

		05/03		01:02		ditions\foreman.qcif		400		12		12		176x144		ON		32		1		30		OFF		39.76		42.231		44.639		39.616		41.829		43.51		1328528		0		39.616		1328528		42.67		1328528		0.000				0.053				-0.49

		05/03		01:10		ditions\foreman.qcif		400		16		16		176x144		ON		32		1		30		OFF		36.878		40.199		42.52		36.531		39.826		41.387		873254		0		36.531		873254		40.61		873254		0.000				0.073				-0.42

		05/03		01:16		ditions\foreman.qcif		400		20		20		176x144		ON		32		1		30		OFF		34.041		38.779		40.58		33.723		38.59		39.86		576394		0		33.723		576394		39.23		576394		0.000				0.084				-0.37

		05/03		01:20		ditions\foreman.qcif		400		24		24		176x144		ON		32		1		30		OFF		31.218		37.566		39.228		31.007		37.21		38.188		357992		0		31.007		357992		37.70		357992		0.000				0.075				0.04

		05/03		01:23		ditions\foreman.qcif		400		28		28		176x144		ON		32		1		30		OFF		28.834		36.486		38.039		28.459		36.332		37.086		228988		0		28.459		228988		36.71		228988		0.000		0.000		-0.011		0.055		0.51		-0.14

		05/03		01:25		nditions\silent.qcif		300		12		12		176x144		ON		32		1		30		OFF		39.56		41.623		42.473		39.572		41.661		42.498		1365909		0		39.572		1365909		42.08		1365909

		05/03		01:27		nditions\silent.qcif		300		16		16		176x144		ON		32		1		30		OFF		36.292		39.252		40.726		36.343		39.22		40.543		879071		0		36.343		879071		39.88		879071

		05/03		01:28		nditions\silent.qcif		300		20		20		176x144		ON		32		1		30		OFF		33.539		37.817		39.207		33.545		37.746		39.14		577332		0		33.545		577332		38.44		577332

		05/03		01:29		nditions\silent.qcif		300		24		24		176x144		ON		32		1		30		OFF		30.964		36.017		37.766		31.005		36.039		37.595		354227		0		31.005		354227		36.82		354227

		05/03		01:30		nditions\silent.qcif		300		28		28		176x144		ON		32		1		30		OFF		28.45		35.144		36.577		28.488		35.017		36.559		219612		0		28.488		219612		35.79		219612

		05/03		01:37		nditions\silent.qcif		300		12		12		176x144		ON		32		1		30		OFF		39.56		41.734		42.478		39.572		41.722		42.559		1354954		0		39.572		1354954		42.14		1354954		0.000				0.061				-0.80

		05/03		01:43		nditions\silent.qcif		300		16		16		176x144		ON		32		1		30		OFF		36.292		39.34		40.559		36.343		39.324		40.551		873722		0		36.343		873722		39.94		873722		0.000				0.056				-0.61

		05/03		01:48		nditions\silent.qcif		300		20		20		176x144		ON		32		1		30		OFF		33.541		37.596		39.365		33.545		37.724		39.205		573618		0		33.545		573618		38.46		573618		0.000				0.022				-0.64

		05/03		01:51		nditions\silent.qcif		300		24		24		176x144		ON		32		1		30		OFF		30.964		36.113		37.447		31.005		36.079		37.625		352255		0		31.005		352255		36.85		352255		0.000				0.035				-0.56

		05/03		01:53		nditions\silent.qcif		300		28		28		176x144		ON		32		1		30		OFF		28.45		34.963		36.474		28.489		34.962		36.638		219961		0		28.489		219961		35.80		219961		0.001		0.000		0.012		0.037		0.16		-0.49

		05/03		02:26		Conditions\paris.cif		1065		12		12		352x288		ON		32		1		30		OFF		39.943		42.057		42.406		39.862		42.19		42.407		6787476		0		39.862		6787476		42.30		6787476

		05/03		02:53		Conditions\paris.cif		1065		16		16		352x288		ON		32		1		30		OFF		36.662		39.563		39.899		36.556		39.566		39.873		4759933		0		36.556		4759933		39.72		4759933

		05/03		03:17		Conditions\paris.cif		1065		20		20		352x288		ON		32		1		30		OFF		33.602		37.834		38.07		33.514		37.783		38.144		3352616		0		33.514		3352616		37.96		3352616

		05/03		03:33		Conditions\paris.cif		1065		24		24		352x288		ON		32		1		30		OFF		30.618		35.795		36.226		30.439		35.855		36.293		2286932		0		30.439		2286932		36.07		2286932

		05/03		03:46		Conditions\paris.cif		1065		28		28		352x288		ON		32		1		30		OFF		27.655		34.765		35.188		27.485		34.701		35.157		1465829		0		27.485		1465829		34.93		1465829

		05/03		05:40		Conditions\paris.cif		1065		12		12		352x288		ON		32		1		30		OFF		39.939		42.136		42.432		39.862		42.224		42.442		6599083		0		39.862		6599083		42.33		6599083		0.000				0.035				-2.78

		05/03		07:15		Conditions\paris.cif		1065		16		16		352x288		ON		32		1		30		OFF		36.663		39.695		39.868		36.556		39.632		39.941		4635876		0		36.556		4635876		39.79		4635876		0.000				0.067				-2.61

		05/03		08:35		Conditions\paris.cif		1065		20		20		352x288		ON		32		1		30		OFF		33.6		37.855		38.131		33.515		37.866		38.228		3264339		0		33.515		3264339		38.05		3264339		0.001				0.084				-2.63

		05/03		09:27		Conditions\paris.cif		1065		24		24		352x288		ON		32		1		30		OFF		30.618		35.979		36.473		30.44		35.954		36.381		2232343		0		30.44		2232343		36.17		2232343		0.001				0.094				-2.39

		05/03		10:10		Conditions\paris.cif		1065		28		28		352x288		ON		32		1		30		OFF		27.627		34.774		35.197		27.487		34.792		35.238		1428656		0		27.487		1428656		35.02		1428656		0.002		0.001		0.086		0.073		-2.54		-2.59
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