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1. Introduction

This contribution is about the verification of the threshold adjustment for adaptive use of double scan which already was proposed in JVT-B081 contribution. It also includes the slight modification of the syntax to cover the whole dynamic range of additional QP values which is specified in JM WD2. The new algorithm is implemented in the JM 2.0 software and the result is presented in the contribution JVT-C102.xls.

The content of this proposal is mainly from the JVT-B081 and the slight adjustment in the algorithm to calculate the new threshold value is added. Since there are strong efforts to improve the context adaptive coding performance of transform coefficients, this work can incorporated considering the current efforts.

2. Adaptive Use of Double Scan in Intra Frames

Current JM specifies that the double scan is used for Intra coding of luma with QP < 24. That is, luma coefficients with QP equal to or greater than 24 shall be coded using the simple scan table and QP value of less than 24 shall be coded using double scan. As it’s already pointed out that separation of simple / double scan at the QP 24 seems to work effectively. But since the statistical characteristics of video sequences differ from one another, a fixed threshold QP value of 24 is not always expected to be the optimal threshold of the decision between simple and double scan. Direct transition from simple to double scan at the fixed value of QP 24 eventually leads to abrupt change of VLC characteristics which also leads to some ‘performance loss at the vicinity of QP 24’.

This is due to fixing the threshold value to QP 24 for the decision between simple and double scan in handling video sequences with various statistical characteristics. We propose a method to adjust the threshold value of decision between simple and double scan. DELTAthr is proposed to follow every slice header to adjust the threshold value of simple and double scan, which is currently fixed as 24. According to the adjusted threshold values THRadjusted, luma coefficients in the slice are coded using simple or double scan. When QP value of a macroblock is QPmacroblock, then the luma coefficients in the macroblock are encoded using double scan if  

QPmacroblock < THRadjusted
Proposed syntax to generated THRadjusted are shown in the following section.

3. Proposed Syntax for Adjusting the Threshold

Since the extended QP value ranges from –12 to 39, the ‘arithmetic wrap’ algorithm to calculate the new quantization parameter using Dquant changed in JM 2. Likewise, generation of THRadjusted should change also change according to the new QP dynamic range.

The new algorithm also follows the same rule that the previous one adopted, i.e., THRadjusted is generated in the similar way as the new QP values is calculated by Dquant. The adjusted threshold quantization parameter is calculated as : 

THRadjusted = -12 + modulo32 (24 + DELTAthr + 64)

And the DELTAthr may range from –26 to 26 which enables THRadjusted to be changed to any value in the range –12 ~ 39. Encoding of DELTAthr is exactly the same as that of DQUANT or MVD.

As is shown in Fig. 1, DELTAthr value is proposed to follow the slice header of Intra frames. It is implemented that DELTAthr to follow the slice header in the currently uploaded software (JVT-Cxxx.zip). Incorporation of the DELTAthr in the slice header can also be considered according to the efficiency and other useful reasons.

Fig. 1. Proposed syntax for DELTAthr
	SLICE HEADER
	DELTAthr
	MB_TYPE


4. Simulation Results

Totally 9 cases were tested including 7 sequences specified in the VCEG-N81. The common condition recommends computer simulation at QP values of (16, 20, 24, 28). However, since the focus of this contribution is to provide optimal use of simple and double scan at the vicinity of QP 24, QP value of 18, 22, 26, 28 were tested and presented. Results including BD-PSNR in JM 2.0 are quite the same as reported in the previous contribution (JVT-B081).

Table 1. Simulation Sequences
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Simulation results show that the proposed method shows up to about 5 % of bit savings as shown in Fig .2. As expected, similar results were obtained as in JVT-B081. Software implementation using JM 2.0 is also uploaded (JVT-C102.zip). In the software simulation, the DELTAthr is allocated the same codeword and value as DQUANT and it is located right after the slice header. Excel files providing the whole results are also provided. (JVT-C102.xls)

5. Conclusion

The separation of double and simple scan by a fixed QP value of 24 is not considered to be  desirable for a general purpose standard video codec. DELTAthr is proposed to adjust the current fixed threshold for the decision between simple and double scan. With the DELTAthr, optimal encoder can improve the Intra performance at the vicinity of QP 24. Simulation results show that there exists ‘performance loss area’ at the current JM and it is shown that it can be improved by providing DELTAthr. And the results are verified on JM 2.0 in sequel to JVT-B081.

6. Reference

[1] Gisle Bjontegaard, “H.26L Test Model Long Term Number 8 (TML-8) draft 0,” June. 2001.
[2] Thomas Wiegand and Gary Sullivan, “Working Draft Number 2, Revision 4 (WD-2 rev 5),” JVT-B118r5, Apr. 2002

[3] Chul-Woo Kim and Sang Woo Rhie, “Adaptive Use of Double Scan for Intra Performance,’’ JVT-B081, Feb. 2002.
Fig. 2. Bit rate savings depending on OP values[image: image1.wmf]
JVT Patent Disclosure Form

	International Telecommunication Union
Telecommunication Standardization Sector
	International Organization for Standardization
	International Electrotechnical Commission  

	[image: image12.wmf]Bit Rage Saving

-1

0

1

2

3

4

5

16

18

20

22

24

26

28

QP

Bit Saving [%]

Container

Foreman

News

Silent

Paris

Tempete

Stephan

Weather

Mobile


	[image: image2.png]1S0
NS




	[image: image3.png]





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)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

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
	McubeWorks Inc. & SK Telecom
	

	Mailing address
	406 Korea Design Center Yatap 344-1, Bundang, Seongnam, Kyunggi,

463-848
	

	Country
	Korea
	

	Contact person
	Chul-Woo Kim
	

	Telephone
	+1 82 31 788 7652
	

	Fax
	+1 82 31 788 7655
	

	Email
	charlie@mcubeworks.com
	

	Place and date of submission
	23/01/2002
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Threshold Adjustment for Adaptive Use of Double Scan
	

	Contribution number
	JVT-C
	

	
	
	


(Form continues on next page)

	Disclosure information – Submitting Organization/Person  (choose one box)

	
	

	[image: image4.wmf]
	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

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,



	[image: image5.wmf]
	2.1 The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.

	
	

	[image: image6.wmf]
	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.

	
	

	
[image: image7.wmf] X

 


	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.

	
	

	[image: image8.wmf]
	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

	In the case of any box other than 2.0 above, please provide the following:

	Patent number(s)/status
	
	

	Inventor(s)/Assignee(s)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)




(form continues on next page)

Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

	Disclosure information – Third Party Patents (choose one box)

	
	

	
[image: image9.wmf] X

 


	3.1
The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.



	[image: image10.wmf]
	3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.



	For box 3.2, please provide as much information as is known (provide attachments if more space needed) - JVT will attempt to contact third parties to obtain more information:



	3rd party name(s)
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Patent number/status
	
	

	Inventor/Assignee
	
	

	Relevance to JVT
	
	

	
	
	


	Any other comments or remarks:




� EMBED Excel.Chart.8 \s ���








File:JVT-C102.doc
Page: 1
Date Saved: 2002-05-01

[image: image11.wmf]Bit Rage Saving

-1

0

1

2

3

4

5

16

18

20

22

24

26

28

QP

Bit Saving [%]

Container

Foreman

News

Silent

Paris

Tempete

Stephan

Weather

Mobile

_1071476767.doc
 X











_1081630219.xls
Chart2

		16		16		16		16		16		16		16		16		-0.0128038241

		18		18		18		18		18		18		18		18		-0.015305637

		20		20		20		20		20		20		20		20		-0.0188645525

		22		22		22		22		22		22		22		22		-0.0238388967

		24		24		24		24		24		24		24		24		3.708129767

		26		26		26		26		26		26		26		26		2.0839726111

		28		28		28		28		28		28		28		28		0.5617423869



Container

Foreman

News

Silent

Paris

Tempete

Stephan

Weather

Mobile

QP

Bit Saving [%]

Bit Rage Saving

-0.0102354145

-0.0198019802

0.0185185185

-0.0318106629

-0.0914093166

-0.1291489087

-0.0135100903

-0.0106534091

-0.0282360534

-0.0079179698

0.0071733439

0

-0.1072201938

-0.180808903

-0.0177812901

-0.0107959299

-0.0346689119

0.1063881232

0.0427715997

0.1112024368

-0.1775436707

-0.2302947447

-0.0191589233

-0.0127030503

-0.0602409639

0.447954733

0

0.6275159839

-0.3460554692

-0.398934844

-0.0087560563

-0.0185490902

3.3368983957

0.4195601852

3.4192561205

-0.0448464011

1.8189994911

0.7901860839

3.657644477

4.3597547906

1.9520697168

-0.0446787597

1.8823361008

-0.0736783938

0.368184209

0.0292925088

2.1385154621

2.7554298933

0.5440580329

-0.1091703057

0.4709576138

0

-0.0661387484

-0.1517067004

0.9047182776

1.0949351603



Foreman

		Foreman		10 fps		100 Frames

				SNR		BitRate

		QP		Both		TML		Proposed		Rate Diff %

		16		36.64		30300		30306		-0.0198019802

		18		35.29		25259		25261		-0.0079179698

		20		33.88		20679		20657		0.1063881232

		22		32.48		16966		16890		0.447954733

		24		31.22		13824		13766		0.4195601852

		26		29.92		11191		11196		-0.0446787597

		28		28.62		9160		9170		-0.1091703057

				36.64		40.35		41.37

				35.29		39.85		40.71

				33.88		39.03		39.83

				32.48		38.5		39.17

				31.22		37.75		37.88

				29.92		37.16		37.14

				28.62		37.03		36.96





Container

		Containter		QCIF		100 Frames

				SNR		BitRate

		QP		Both		TML		Proposed		Rate Diff %

		16		36.99		29310		29313		-0.0102354145

		18		35.67		24791		24798		-0.0282360534

		20		34.22		20191		20198		-0.0346689119

		22		32.82		16600		16610		-0.0602409639

		24		31.49		14025		13557		3.3368983957

		26		30.2		11475		11251		1.9520697168

		28		28.85		9374		9323		0.5440580329





News

		News		QCIF		100 Frames

				SNR		BitRate

		QP		Both		TML		Proposed		Rate Diff %

		16		37.53		32400		32394		0.0185185185

		18		36.06		27881		27879		0.0071733439

		20		34.48		23380		23370		0.0427715997

		22		32.93		19720		19720		0

		24		31.51		16992		16411		3.4192561205

		26		30		13972		13709		1.8823361008

		28		28.53		11466		11412		0.4709576138

				37.53		40.1		40.17

				36.06		39.43		39.77

				34.48		38.16		38.71

				32.93		37.6		38.09

				31.51		36.14		37.06

				30		35.39		36.4

				28.53		35.21		36.09





Paris

		PARIS		CIF		150 Frames

				SNR		BitRate

		QP		Both		TML		Proposed		Rate Diff %

		16		36.46		167379		167532		-0.0914093166

		18		34.97		142697		142850		-0.1072201938

		20		33.45		118844		119055		-0.1775436707

		22		31.88		99695		100040		-0.3460554692

		24		30.47		84497		82960		1.8189994911

		26		28.98		68444		68192		0.368184209

		28		27.57		55943		55980		-0.0661387484

				36.46		39.06		39.03

				34.97		38.26		38.28

				33.45		37.09		37.17

				31.88		36.37		36.53

				30.47		35.11		35.37

				28.98		34.3		34.64

				27.57		33.82		34.15





Tempete

		Tempete		CIF		300 Frames

				SNR		BitRate

		QP		Both		TML		Proposed		Rate Diff %

		16		35.84		178089		178319		-0.1291489087

		18		34.28		149882		150153		-0.180808903

		20		32.69		122886		123169		-0.2302947447

		22		31.12		100267		100667		-0.398934844

		24		29.75		82006		81358		0.7901860839

		26		28.31		64863		64844		0.0292925088

		28		26.96		51415		51493		-0.1517067004

				35.84		37.62		39.23

				34.28		36.93		38.7

				32.69		35.93		37.93

				31.12		35.34		37.44

				29.75		34.4		36.49

				28.31		33.87		35.9

				26.96		33.52		35.45





Mobile

		MOBILE		CIF		300 Frames

				SNR		BitRate

		QP		Both		TML		Proposed		Rate Diff %

		16		35		281166		281202		-0.0128038241

		18		33.32		241741		241778		-0.015305637

		20		31.6		201436		201474		-0.0188645525

		22		29.87		167793		167833		-0.0238388967

		24		28.37		142255		136980		3.708129767

		26		26.8		114061		111684		2.0839726111

		28		25.32		91323		90810		0.5617423869

				35		36.86		36.68

				33.32		36.1		35.87

				31.6		34.86		34.6

				29.87		34.1		33.88

				28.37		32.71		32.54

				26.8		31.98		31.82

				25.32		31.45		31.31





Weather

		Weather		QCIF		100 Frames

				SNR		BitRate

		QP		Both		TML		Proposed		Rate Diff %

		16		35.53		84480		84489		-0.0106534091

		18		33.88		74102		74110		-0.0107959299

		20		32.11		62977		62985		-0.0127030503

		22		30.37		53911		53921		-0.0185490902

		24		28.8		46654		44620		4.3597547906

		26		27.25		38905		37833		2.7554298933

		28		25.7		32696		32338		1.0949351603

				35.53		35.34		36.02

				33.88		34.38		35.18

				32.11		32.81		33.69

				30.37		31.76		32.83

				28.8		30.09		31.22

				27.25		29.06		30.44

				25.7		28.48		29.82





Stefan

		Stefan		QCIF		100 Frames

				SNR		BitRate

		QP		Both		TML		Proposed		Rate Diff %

		16		35.53		59215		59223		-0.0135100903

		18		33.79		50615		50624		-0.0177812901

		20		32.04		41756		41764		-0.0191589233

		22		30.26		34262		34265		-0.0087560563

		24		28.73		28707		27657		3.657644477

		26		27.1		22539		22057		2.1385154621

		28		25.57		17464		17306		0.9047182776

				35.53		37.52		37.25

				33.79		36.68		36.47

				32.04		35.34		35.15

				30.26		34.53		34.35

				28.73		33.29		33.04

				27.1		32.74		32.46

				25.57		32.47		32.07





Silent

		Silent		QCIF		150 Frames

				SNR		BitRate

		QP		Both		TML		Proposed		Rate Diff %

		16		36.19		31436		31446		-0.0318106629

		18		34.83		25820		25820		0

		20		33.46		20683		20660		0.1112024368

		22		32.15		16892		16786		0.6275159839

		24		31		13379		13385		-0.0448464011

		26		29.76		10858		10866		-0.0736783938

		28		28.57		8953		8963

				36.19		38.55		39.3

				34.83		37.71		38.77

				33.46		36.69		38.04

				32.15		36.05		37.71

				31		34.99		36.92

				29.76		34.51		36.67

				28.57		34.31		36.42





dataTML

		Container		100		16		16		37.13		40.79		40.56		29112		36.99		40.91		40.89		29310		0		0.186

				100		18		18		35.78		40.29		40.04		24648		35.67		40.3		40.26		24791		0		0.164

				100		20		20		34.35		38.83		38.65		20312		34.22		39.11		38.9		20191		0		0.155

				100		22		22		32.88		38.33		38.06		16776		32.82		38.65		38.18		16600		0		0.151

				100		24		24		31.63		37.08		36.5		14152		31.49		37.42		36.96		14025		0		0.124

				100		26		26		30.13		36.73		36		11440		30.2		36.85		36.37		11475		0		0.112

				100		28		28		28.87		36.52		35.85		9448		28.85		36.57		36.05		9374		0		0.117

		News		100		16		16		37.51		39.65		40.21		33304		37.53		40.1		40.17		32400		0		0.172

				100		18		18		35.98		38.97		39.82		28624		36.06		39.43		39.77		27881		0		0.178

				100		20		20		34.39		37.82		38.51		23848		34.48		38.16		38.71		23380		0		0.176

				100		22		22		32.79		36.94		38.15		19952		32.93		37.6		38.09		19720		0		0.152

				100		24		24		31.39		35.9		36.7		17264		31.51		36.14		37.06		16992		0		0.134

				100		26		26		29.9		35.18		36.06		13992		30		35.39		36.4		13972		0		0.128

				100		28		28		28.46		34.48		35.6		11392		28.53		35.21		36.09		11466		0		0.122

		Foreman		100		16		16		37.18		41		42.31		27016		36.64		40.35		41.37		30300		0		0.171

				100		18		18		35.88		40.45		41.66		22728		35.29		39.85		40.71		25259		0		0.17

				100		20		20		34.44		39.74		41.06		18736		33.88		39.03		39.83		20679		0		0.165

				100		22		22		32.94		39.28		40.41		15592		32.48		38.5		39.17		16966		0		0.149

				100		24		24		31.71		38.6		39.26		13072		31.22		37.75		37.88		13824		0		0.124

				100		26		26		30.41		38.19		38.14		10800		29.92		37.16		37.14		11191		0		0.124

				100		28		28		29.03		38.01		38.17		8928		28.62		37.03		36.96		9160		0		0.114

		Silent		150		16		16		36.19		38.66		39.3		30712		36.19		38.55		39.3		31436		0		0.184

				150		18		18		34.86		37.8		38.83		25096		34.83		37.71		38.77		25820		0		0.157

				150		20		20		33.55		36.76		38.11		20152		33.46		36.69		38.04		20683		0		0.154

				150		22		22		32.23		36.12		37.84		16528		32.15		36.05		37.71		16892		0		0.154

				150		24		24		31.05		35.05		36.85		12872		31		34.99		36.92		13379		0		0.128

				150		26		26		29.78		34.42		36.53		10256		29.76		34.51		36.67		10858		0		0.122

				150		28		28		28.61		34.19		36.29		8552		28.57		34.31		36.42		8953		0		0.115

		Paris		150		16		16		36.52		39.16		39.11		164264		36.46		39.06		39.03		167379		0		0.903

				150		18		18		35.05		38.37		38.26		139680		34.97		38.26		38.28		142697		0		0.883

				150		20		20		33.51		37.13		37.25		116384		33.45		37.09		37.17		118844		0		0.791

				150		22		22		31.97		36.41		36.64		97400		31.88		36.37		36.53		99695		0		0.71

				150		24		24		30.56		35.14		35.53		82736		30.47		35.11		35.37		84497		0		0.689

				150		26		26		29.11		34.31		34.65		66920		28.98		34.3		34.64		68444		0		0.678

				150		28		28		27.67		34		34.21		54976		27.57		33.82		34.15		55943		0		0.761

		Tempete		250		16		16		35.74		37.58		39.54		182848		35.84		37.62		39.23		178089		0		1.388

				250		18		18		34.17		36.84		39.03		153872		34.28		36.93		38.7		149882		0		2.231

				250		20		20		32.57		35.83		38.03		126840		32.69		35.93		37.93		122886		0		2.525

				250		22		22		30.97		35.27		37.58		102984		31.12		35.34		37.44		100267		0		1.467

				250		24		24		29.57		34.21		36.62		83808		29.75		34.4		36.49		82006		0		0.698

				250		26		26		28.12		33.72		36.14		65728		28.31		33.87		35.9		64863		0		0.647

				250		28		28		26.77		33.38		35.88		52104		26.96		33.52		35.45		51415		0		0.609

		Mobile		250		16		16		35.22		37.36		37.14		260080		35		36.86		36.68		281166		0		0.832

				250		18		18		33.56		36.61		36.36		224160		33.32		36.1		35.87		241741		0		0.825

				250		20		20		31.82		35.43		35.2		187288		31.6		34.86		34.6		201436		0		0.75

				250		22		22		30.07		34.66		34.4		155528		29.87		34.1		33.88		167793		0		0.688

				250		24		24		28.6		33.44		32.98		132136		28.37		32.71		32.54		142255		0		0.566

				250		26		26		27.05		32.67		32.47		106376		26.8		31.98		31.82		114061		0		0.523

				250		28		28		25.54		32.35		32.08		84928		25.32		31.45		31.31		91323		0		0.487

		Stefan		100		16		16		35.72		37.75		37.62		55416		35.53		37.52		37.25		59215		0		0.254

				100		18		18		34		36.84		36.7		47232		33.79		36.68		36.47		50615		0		0.198

				100		20		20		32.25		35.43		35.11		38728		32.04		35.34		35.15		41756		0		0.182

				100		22		22		30.51		34.67		34.32		31872		30.26		34.53		34.35		34262		0		0.163

				100		24		24		29.07		33.15		32.96		26568		28.73		33.29		33.04		28707		0		0.13

				100		26		26		27.29		32.71		32.4		20680		27.1		32.74		32.46		22539		0		0.117

				100		28		28		25.87		32.29		32.07		16144		25.57		32.47		32.07		17464		0		0.113

		Weather		100		16		16		35.7		35.55		36.29		80968		35.53		35.34		36.02		84480		0		0.253

				100		18		18		34		34.61		35.46		70880		33.88		34.38		35.18		74102		0		0.738

				100		20		20		32.26		33.05		33.88		60112		32.11		32.81		33.69		62977		0		0.899

				100		22		22		30.55		31.98		33.05		51328		30.37		31.76		32.83		53911		0		0.759

				100		24		24		28.94		30.28		31.47		44424		28.8		30.09		31.22		46654		0		0.158

				100		26		26		27.41		29.28		30.66		36976		27.25		29.06		30.44		38905		0		0.146

				100		28		28		25.85		28.75		30.04		31040		25.7		28.48		29.82		32696		0		0.135





dataDouble

		Container		100		16		16		37.13		40.79		40.56		29112		36.99		40.91		40.89		29313		0		0.065

				100		18		18		35.78		40.29		40.04		24656		35.67		40.3		40.26		24798		0		0.062

				100		20		20		34.35		38.83		38.65		20312		34.22		39.11		38.9		20198		0		0.065

				100		22		22		32.88		38.33		38.06		16792		32.82		38.65		38.18		16610		0		0.062

				100		24		24		31.63		37.08		36.5		13664		31.49		37.42		36.96		13557		0		0.06

				100		26		26		30.13		36.73		36		11192		30.2		36.85		36.37		11251		0		0.06

				100		28		28		28.87		36.52		35.85		9432		28.85		36.57		36.05		9323		0		0.06

		News		100		16		16		37.51		39.65		40.21		33304		37.53		40.1		40.17		32394		0		0.065

				100		18		18		35.98		38.97		39.82		28616		36.06		39.43		39.77		27879		0		0.062

				100		20		20		34.39		37.82		38.51		23864		34.48		38.16		38.71		23370		0		0.061

				100		22		22		32.79		36.94		38.15		19968		32.93		37.6		38.09		19720		0		0.06

				100		24		24		31.39		35.9		36.7		16664		31.51		36.14		37.06		16411		0		0.06

				100		26		26		29.9		35.18		36.06		13720		30		35.39		36.4		13709		0		0.06

				100		28		28		28.46		34.48		35.6		11344		28.53		35.21		36.09		11412		0		0.06

		Foreman		100		16		16		37.18		41		42.31		27024		36.64		40.35		41.37		30306		0		0.07

				100		18		18		35.88		40.45		41.66		22736		35.29		39.85		40.71		25261		0		0.061

				100		20		20		34.44		39.74		41.06		18720		33.88		39.03		39.83		20657		0		0.061

				100		22		22		32.94		39.28		40.41		15528		32.48		38.5		39.17		16890		0		0.06

				100		24		24		31.71		38.6		39.26		13072		31.22		37.75		37.88		13766		0		0.06

				100		26		26		30.41		38.19		38.14		10816		29.92		37.16		37.14		11196		0		0.059

				100		28		28		29.03		38.01		38.17		8936		28.62		37.03		36.96		9170		0		0.06

		Silent		150		16		16		36.19		38.66		39.3		30728		36.19		38.55		39.3		31446		0		0.064

				150		18		18		34.86		37.8		38.83		25088		34.83		37.71		38.77		25820		0		0.062

				150		20		20		33.55		36.76		38.11		20144		33.46		36.69		38.04		20660		0		0.061

				150		22		22		32.23		36.12		37.84		16440		32.15		36.05		37.71		16786		0		0.06

				150		24		24		31.05		35.05		36.85		12880		31		34.99		36.92		13385		0		0.06

				150		26		26		29.78		34.42		36.53		10272		29.76		34.51		36.67		10866		0		0.06

				150		28		28		28.61		34.19		36.29		8568		28.57		34.31		36.42		8963		0		0.06

		Paris		150		16		16		36.52		39.16		39.11		164296		36.46		39.06		39.03		167532		0		0.282

				150		18		18		35.05		38.37		38.26		139704		34.97		38.26		38.28		142850		0		0.254

				150		20		20		33.51		37.13		37.25		116656		33.45		37.09		37.17		119055		0		0.253

				150		22		22		31.97		36.41		36.64		97624		31.88		36.37		36.53		100040		0		0.249

				150		24		24		30.56		35.14		35.53		81072		30.47		35.11		35.37		82960		0		0.25

				150		26		26		29.11		34.31		34.65		66488		28.98		34.3		34.64		68192		0		0.266

				150		28		28		27.67		34		34.21		55008		27.57		33.82		34.15		55980		0		0.251

		Tempete		250		16		16		35.74		37.58		39.54		182896		35.84		37.62		39.23		178319		0		0.264

				250		18		18		34.17		36.84		39.03		153920		34.28		36.93		38.7		150153		0		0.257

				250		20		20		32.57		35.83		38.03		127392		32.69		35.93		37.93		123169		0		0.254

				250		22		22		30.97		35.27		37.58		103392		31.12		35.34		37.44		100667		0		0.247

				250		24		24		29.57		34.21		36.62		83552		29.75		34.4		36.49		81358		0		0.246

				250		26		26		28.12		33.72		36.14		65816		28.31		33.87		35.9		64844		0		0.248

				250		28		28		26.77		33.38		35.88		52232		26.96		33.52		35.45		51493		0		0.249

		Stefan		100		16		16		35.72		37.75		37.62		55416		35.53		37.52		37.25		59223		0		0.07

				100		18		18		34		36.84		36.7		47232		33.79		36.68		36.47		50624		0		0.064

				100		20		20		32.25		35.43		35.11		38744		32.04		35.34		35.15		41764		0		0.063

				100		22		22		30.51		34.67		34.32		31864		30.26		34.53		34.35		34265		0		0.062

				100		24		24		29.07		33.15		32.96		25640		28.73		33.29		33.04		27657		0		0.062

				100		26		26		27.29		32.71		32.4		20232		27.1		32.74		32.46		22057		0		0.061

				100		28		28		25.87		32.29		32.07		15936		25.57		32.47		32.07		17306		0		0.061

		Weather		100		16		16		35.7		35.55		36.29		80984		35.53		35.34		36.02		84489		0		0.067

				100		18		18		34		34.61		35.46		70888		33.88		34.38		35.18		74110		0		0.066

				100		20		20		32.26		33.05		33.88		60120		32.11		32.81		33.69		62985		0		0.065

				100		22		22		30.55		31.98		33.05		51336		30.37		31.76		32.83		53921		0		0.064

				100		24		24		28.94		30.28		31.47		42488		28.8		30.09		31.22		44620		0		0.063

				100		26		26		27.41		29.28		30.66		35992		27.25		29.06		30.44		37833		0		0.062

				100		28		28		25.85		28.75		30.04		30712		25.7		28.48		29.82		32338		0		0.063

		Mobile		250		16		16		35.22		37.36		37.14		260088		35		36.86		36.68		281202		0		0.517

				250		18		18		33.56		36.61		36.36		224176		33.32		36.1		35.87		241778		0		0.512

				250		20		20		31.82		35.43		35.2		187312		31.6		34.86		34.6		201474		0		0.503

				250		22		22		30.07		34.66		34.4		155560		29.87		34.1		33.88		167833		0		0.491

				250		24		24		28.6		33.44		32.98		126856		28.37		32.71		32.54		136980		0		0.479

				250		26		26		27.05		32.67		32.47		104176		26.8		31.98		31.82		111684		0		0.475

				250		28		28		25.54		32.35		32.08		84512		25.32		31.45		31.31		90810		0		0.476





TOTAL

		

				QP		Container		Foreman		News		Silent		Paris		Tempete		Stephan		Weather		Mobile

				16		-0.0102354145		-0.0198019802		0.0185185185		-0.0318106629		-0.0914093166		-0.1291489087		-0.0135100903		-0.0106534091		-0.0128038241

				18		-0.0282360534		-0.0079179698		0.0071733439		0		-0.1072201938		-0.180808903		-0.0177812901		-0.0107959299		-0.015305637

				20		-0.0346689119		0.1063881232		0.0427715997		0.1112024368		-0.1775436707		-0.2302947447		-0.0191589233		-0.0127030503		-0.0188645525

				22		-0.0602409639		0.447954733		0		0.6275159839		-0.3460554692		-0.398934844		-0.0087560563		-0.0185490902		-0.0238388967

				24		3.3368983957		0.4195601852		3.4192561205		-0.0448464011		1.8189994911		0.7901860839		3.657644477		4.3597547906		3.708129767

				26		1.9520697168		-0.0446787597		1.8823361008		-0.0736783938		0.368184209		0.0292925088		2.1385154621		2.7554298933		2.0839726111

				28		0.5440580329		-0.1091703057		0.4709576138		0		-0.0661387484		-0.1517067004		0.9047182776		1.0949351603		0.5617423869





TOTAL

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0
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