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1 Introduction

This document presents a modification in the calculation of the adaptive quantizer settings applied to the temporal subbands in the J-SVM. The modification applies on the scaling factor used for the spatial base layer coding when no update is done.

2 Modification of the scaling factor 
In the current version of the JSVM, the quantizer settings for the temporal subbands are adjusted according to the fractions of uni- and bi-directional connections  and their respective scaling factors ( [1], section 4.5). In the JSVM software, these scaling factors are the followings:

#define FACTOR_22_HP  0.70710678118654752440084436210485  //sqrt( 1.0/ 2.0)

#define FACTOR_22_LP  1.4142135623730950488016887242097   //sqrt( 2.0/ 1.0)

#define FACTOR_53_HP  0.847791247890659  //sqrt( 23.0/ 32.0) 

#define FACTOR_53_LP  1.22474487139159   //sqrt(3.0/2.0) 

These scaling factors are used to calculate the scaling factors applied to each temporal subband for all spatial layers. But, in the spatial base layer case (QCIF), no update step is performed to maintain an H264 MPEG-AVC compatibility. For this lower layer, the 2/2 and 5/3 resulting filters applied on the QCIF frames are different from the 2/2 and 5/3 filters applied on the frames for other spatial layers. 

In the table below we give the resulting 2/2 and 5/3 filters applied when the update step is performed and when no update step is performed:

	Filter
	Impulse Response
	Energy

	22 HP
	½ ½
	½

	22 LP
	 1 1
	2

	22 HP (no update)
	1
	1

	53 HP
	-1/8 -1/4 ¾ -1/4 -1/8
	23/32

	53 LP
	-1/2 1 -1/2
	3/2

	53 HP (no update)
	1
	1


In consequence, as the quantizer step size for a given subband should be chosen to be inversely proportional to the square-root of the energy of the impulse response of the synthesis filter, we propose to modify the scaling factors for the 2/2 and 5/3 filters in the case when no update step is performed in the JSVM software as follows:

#define FACTOR_53_HP_BL 1.0 //Scaling Factor for Base Layer (when no update is done) 

#define FACTOR_22_HP_BL 1.0 //Scaling Factor for Base Layer (when no update is done)
3 Results

PSNR results for each temporal resolution of each spatial scale can be found in the attached Excel file. 
For this set of tests, we use the configuration files provided with the J-SVM 1.0 software and we use the J-SVM 1.0 software. 

For this set of tests, we modified the scaling factors of the base layer temporal subbands only. It can be seen that the modification leads to an improved PSNR. A PSNR gains of up to 0.25dB can be observed.
Gain is less important at 4CIF resolution than at CIF or at QCIF. The modification essentially impacts on the coding of the QCIF resolution. The improvement on QCIF leads to an improvement on CIF and 4CIF as these resolutions are predictively coded. But, the proportion of QCIF used at 4CIF is lower than at CIF and so limits the improvement at 4CIF. 

We can note that for the modified J-SVM, all bitrates can not be reached, especially the lower bitrates. This is due to the choice of the initial QP used for coding. As we used the same configuration files, we did not modify the initial QP. But, the modification of the calculation of the scaling factor changes the amplitude of the values to code and so, the initial QP used may be no more appropriated. It would be necessary to find the new initial QP values which allow to reach the low bitrates.

Rate/distortion curves for the sequence Bus
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Rate/distortion curves for the sequence Football
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Rate/distortion curves for the sequence Foreman
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Rate/distortion curves for the sequence Mobile
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Rate/distortion curves for the sequence City
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Rate/distortion curves for the sequence Crew
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Rate/distortion curves for the sequence Harbour
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Rate/distortion curves for the sequence Soccer
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PSNR Gain

The tables below show the PSNR gain obtained between the new calculation of the scaling factor and the original J-SVM 1.0. The bitrates given are the bitrates generated by the original J-SVM 1.0 (ORIG) and the bitrates generated by the J-SVM 1.0 modified with the calculation of the scaling factor (HP_BL). 

The PSNR gain have been obtained by computing the difference between the PSNR given by the J-SVM 1.0 and the modified J-SVM 1.0 for each bitrate. When the difference between the generated bitrates is more than 1%, no PSNR gain has been calculated. 

PSNR gains for the sequence Bus
	ORIG-Bitrates
	HP_BL-Bitrates
	PSNR Gain

	QCIF7.5                                                     
	QCIF7.5                                                     

	69,4626
	79,8111
	rate too different

	79,9689
	79,8111
	0,2496

	95,9684
	95,9668
	0,0463

	101,2295
	99,0063
	rate too different

	101,2295
	99,0063
	rate too different

	QCIF15                                                     
	QCIF15                                                     

	95,9968
	102,5856
	rate too different

	111,9504
	111,9408
	0,094

	127,9936
	127,9936
	-0,0197

	127,9936
	127,9936
	-0,0197

	127,9936
	127,9936
	-0,0197

	CIF7.5                                                     
	CIF7.5                                                     

	143,6037
	153,5779
	rate too different

	159,9947
	159,9963
	0,0366

	191,9716
	191,9653
	0,0446

	223,9721
	223,9658
	0,0664

	255,9742
	255,9695
	0,0718

	CIF15                                                      
	CIF15                                                      

	191,9952
	192,4832
	-0,0206

	223,64
	223,9136
	0,0184

	255,9408
	255,936
	0,0383

	319,9424
	319,944
	0,0419

	383,9344
	383,9376
	0,0579

	CIF30                                                      
	CIF30                                                      

	255,9872
	255,9856
	0,0144

	319,8784
	319,8704
	0,0427

	383,8848
	383,8784
	0,0441

	447,88
	447,88
	0,0523

	511,984
	511,9824
	0,0452


PSNR gains for the sequence Football

	ORIG-Bitrates
	HP_BL- Bitrates
	PSNR gain

	QCIF7.5                                                     
	QCIF7.5                                                     

	138,4422
	157,32
	rate too different

	157,4732
	157,32
	0,199

	176,532
	171,1338
	rate too different

	176,532
	171,1338
	rate too different

	176,532
	171,1338
	rate too different

	QCIF15                                                     
	QCIF15                                                     

	199,1649
	234,4791
	rate too different

	223,9458
	234,4791
	rate too different

	255,9942
	255,9942
	0,1154

	255,9942
	255,9942
	0,1154

	255,9942
	255,9942
	0,1154

	CIF7.5                                                     
	CIF7.5                                                     

	279,1542
	295,6745
	rate too different

	319,9422
	319,9652
	0,0812

	383,9705
	383,9714
	0,1111

	447,9748
	447,9692
	0,1435

	511,9717
	511,9698
	0,1219

	CIF15                                                      
	CIF15                                                      

	394,6135
	422,7535
	rate too different

	447,9711
	447,8372
	0,0384

	511,9348
	511,9375
	0,0896

	639,9378
	639,9378
	0,114

	767,94
	767,9446
	0,1077

	CIF30                                                      
	CIF30                                                      

	524,9732
	553,0449
	rate too different

	639,8548
	639,8585
	0,0658

	767,8791
	767,8745
	0,0914

	895,8803
	895,8785
	0,0878

	1023,984
	1023,9831
	0,0745


PSNR gains for the sequence Foreman
	ORIG-Bitrates
	HP_BL-Bitrates
	PSNR gain

	QCIF7.5                                                     
	QCIF7.5                                                     

	34,1728
	39,0656
	rate too different

	39,9368
	39,8304
	0,1438

	47,9384
	47,9296
	0,0288

	55,9664
	55,9456
	-0,0837

	63,9672
	63,9688
	-0,0139

	QCIF15                                                  
	QCIF15                                                  

	44,288
	50,0712
	rate too different

	55,7656
	55,768
	0,0669

	63,8376
	63,8504
	-0,0565

	79,9928
	79,9928
	-0,0648

	79,9928
	79,9928
	-0,0648

	CIF7.5                                                  
	CIF7.5                                                  

	70,6384
	74,7872
	rate too different

	79,996
	79,9968
	0,1335

	95,992
	95,928
	0,1145

	111,9096
	111,9528
	0,1124

	127,9544
	127,9616
	0,1309

	CIF15                                                   
	CIF15                                                   

	95,996
	99,6216
	rate too different

	111,996
	111,996
	0,2088

	127,8552
	127,9
	0,0707

	159,8864
	159,9064
	0,1179

	191,9416
	191,9392
	0,1149

	CIF30                                                   
	CIF30                                                   

	127,9952
	127,9952
	0,111

	159,9232
	159,4616
	0,059

	191,5312
	191,8768
	0,1059

	223,892
	223,892
	0,1036

	255,9824
	255,9832
	0,0802


PSNR gains for the sequence Mobile
	ORIG-Bitrates
	HP_BL-Bitrates
	PSNR Gain

	QCIF7.5                                                     
	QCIF7.5                                                     

	51,8152
	57,2624
	rate too different

	55,968
	57,2624
	rate too different

	63,9696
	63,9688
	0,0536

	79,968
	79,9736
	-0,0645

	84,0312
	81,5496
	rate too different

	QCIF15                                               
	QCIF15                                               

	59,7936
	67,332
	rate too different

	79,9424
	79,9448
	-0,046

	95,9928
	95,992
	-0,1224

	95,9928
	95,992
	-0,1224

	95,9928
	95,992
	-0,1224

	CIF7.5                                               
	CIF7.5                                               

	120,3568
	124,4744
	rate too different

	120,3568
	124,4744
	rate too different

	127,996
	127,996
	-0,0057

	159,9704
	159,968
	0,0538

	191,972
	191,9704
	0,0875

	CIF15                                                
	CIF15                                                

	143,1552
	148,4192
	rate too different

	159,9952
	159,9952
	0,0272

	191,9256
	191,936
	0,0168

	223,9368
	223,9424
	0,0365

	255,9392
	255,94
	0,0457

	CIF30                                                
	CIF30                                                

	191,9856
	191,9856
	-0,0127

	223,5288
	223,5952
	0,0088

	255,8672
	255,864
	0,019

	319,884
	319,8824
	0,0458

	383,9848
	383,984
	-0,0082


PSNR gains for the sequence City
	ORIG-Bitrates
	HP_BL-Bitrates
	PSNR Gain

	QCIF15                                                      
	QCIF15                                                      

	65,2456
	71,2656
	rate too different

	79,94
	79,9384
	0,0214

	95,9384
	95,9408
	-0,0238

	111,8456
	111,9448
	-0,4234

	127,9936
	127,9928
	0,271

	CIF7.5                                                     
	CIF7.5                                                     

	135,3312
	138,5776
	rate too different

	159,9952
	159,996
	-0,0231

	191,7296
	191,7712
	0,066

	223,9688
	223,9672
	0,0613

	255,972
	255,9704
	0,0812

	CIF15                                                      
	CIF15                                                      

	191,9968
	191,996
	0,002

	223,8312
	223,6024
	0,0575

	255,9432
	255,9352
	0,0511

	319,9424
	319,9384
	0,0842

	383,944
	383,9352
	0,0232

	CIF30                                                      
	CIF30                                                      

	255,1144
	255,0496
	0,0419

	319,8776
	319,8752
	0,0535

	383,0224
	382,992
	0,0203

	447,8808
	447,8768
	0,0243

	498,124
	498,3544
	0,0246

	4CIF15                                                      
	4CIF15                                                      

	593,8784
	598,0328
	0,0336

	639,9928
	639,7592
	-0,0017

	767,996
	767,9968
	0,0197

	895,9688
	895,9648
	0,0019

	1023,9352
	1023,9368
	0,002

	4CIF30                                                 
	4CIF30                                                 

	767,9696
	767,9664
	-0,0034

	895,996
	895,996
	0,0216

	1023,944
	1023,9392
	0,002

	1279,8808
	1279,8784
	0,0023

	1535,872
	1535,876
	0,0024

	4CIF60                                                 
	4CIF60                                                 

	1023,9952
	1023,996
	0,0181

	1279,7656
	1279,764
	0,0016

	1535,7568
	1535,76
	0,0011

	1791,6232
	1791,7104
	0,0004

	2047,9688
	2047,9688
	0,0017


PSNR gains for the sequence Crew

	ORIG-Bitrates
	HP_BL-Bitrates
	PSNR Gain

	QCIF15                                           
	QCIF15                                           

	98,3608
	109,9544
	rate too different

	111,9216
	111,5896
	0,0726

	127,9376
	127,9408
	0,0157

	159,9376
	159,9392
	-0,0424

	191,9952
	191,4784
	0,0166

	CIF7.5                                                 
	CIF7.5                                                 

	191,9832
	191,984
	0,0032

	223,9856
	223,9848
	0,1127

	255,9712
	255,9656
	-0,0005

	319,9696
	319,972
	0,0075

	383,9696
	383,9696
	0,0263

	CIF15                                                  
	CIF15                                                  

	255,9824
	255,9848
	0,0673

	319,9296
	319,8904
	0,0137

	383,9416
	383,9432
	0,0145

	447,936
	447,936
	0,0243

	511,94
	511,9384
	0,0194

	CIF30                                                  
	CIF30                                                  

	383,4568
	383,9656
	0,0075

	447,8776
	447,8768
	0,0151

	511,8752
	511,8736
	0,0229

	639,8832
	639,8792
	0,0131

	748,8304
	745,7224
	-0,0276

	4CIF15                                                        
	4CIF15                                                        

	811,4952
	827,7704
	rate too different

	895,972
	895,9712
	0,0069

	1023,9832
	1023,9864
	0

	1279,94
	1279,9408
	0,0086

	1535,9408
	1535,9376
	0,0092

	4CIF30                                             
	4CIF30                                             

	1076,2536
	1092,6552
	rate too different

	1279,9856
	1279,9824
	-0,003

	1535,9392
	1535,936
	-0,0046

	1791,876
	1791,8792
	0,0053

	2047,8848
	2047,8896
	0,0055

	4CIF60                                             
	4CIF60                                             

	1535,9832
	1543,8376
	0,0805

	1779,9856
	1779,9872
	0,02

	2046,9712
	2046,8248
	0,0058

	2559,7648
	2559,768
	0,0057

	3071,9688
	3071,9688
	0,0018


PSNR gains for the sequence Harbour

	ORIG-Bitrates
	HP_BL-Bitrates
	PSNR Gain

	QCIF15                                           
	QCIF15                                           

	96,0784
	117,6792
	rate too different

	111,9328
	117,6792
	rate too different

	127,936
	127,9368
	0,1085

	159,9328
	159,9376
	-0,0473

	191,9936
	191,9928
	-0,3535

	CIF7.5                                                 
	CIF7.5                                                 

	209,9192
	230,8848
	rate too different

	223,9968
	230,8848
	rate too different

	255,992
	255,9928
	0,0788

	319,9712
	319,9704
	-0,0167

	383,9712
	383,9712
	-0,012

	CIF15                                                  
	CIF15                                                  

	255,9952
	274,4576
	rate too different

	319,9888
	319,984
	0,0255

	383,9416
	383,9384
	-0,044

	447,9464
	447,9384
	-0,0392

	511,9384
	511,9432
	-0,029

	CIF30                                                  
	CIF30                                                  

	383,9224
	383,6064
	-0,0465

	447,9424
	447,9432
	-0,036

	511,9432
	511,9408
	-0,0257

	639,6928
	639,9696
	-0,0257

	686,3704
	683,2728
	-0,0391

	4CIF15                                                        
	4CIF15                                                        

	907,9784
	936,964
	rate too different

	907,9784
	936,964
	rate too different

	1023,9968
	1023,996
	-0,1074

	1279,984
	1279,9848
	-0,0107

	1535,94
	1535,9352
	-0,0035

	4CIF30                                             
	4CIF30                                             

	1127,8576
	1156,7736
	rate too different

	1279,996
	1279,996
	-0,0809

	1535,9688
	1535,9712
	-0,0149

	1791,8752
	1791,8824
	-0,0007

	2047,8752
	2047,8872
	-0,0047

	4CIF60                                             
	4CIF60                                             

	1535,996
	1535,996
	-0,0888

	1779,8272
	1779,9688
	0,001

	2047,7496
	2047,7528
	-0,0015

	2559,7504
	2559,756
	-0,0038

	3071,9688
	3071,9696
	-0,0031


PSNR gains for the sequence Soccer

	ORIG-Bitrates
	HP_BL-Bitrates
	PSNR Gain

	QCIF15                                           
	QCIF15                                           

	99,5312
	114,5912
	rate too different

	102,2272
	114,5912
	rate too different

	102,2272
	114,5912
	rate too different

	102,2272
	114,5912
	rate too different

	102,2272
	114,5912
	rate too different

	CIF7.5                                                 
	CIF7.5                                                 

	234,2
	243,9992
	rate too different

	234,2
	243,9992
	rate too different

	255,9912
	255,9928
	0,1061

	319,9832
	319,9856
	0,048

	383,984
	383,984
	0,0572

	CIF15                                                  
	CIF15                                                  

	304,3944
	319,8576
	rate too different

	319,9944
	319,8664
	0,0433

	383,9688
	383,9696
	0,0699

	447,9856
	447,984
	0,0366

	494,5504
	497,0528
	0,0558

	CIF30                                                  
	CIF30                                                  

	383,9904
	396,7448
	rate too different

	447,9848
	447,9848
	0,085

	511,988
	511,984
	0,0218

	571,4504
	573,94
	0,0421

	571,4504
	573,94
	0,0421

	4CIF15                                                        
	4CIF15                                                        

	1090,756
	1103,6864
	rate too different

	1090,756
	1103,6864
	rate too different

	1090,756
	1103,6864
	rate too different

	1279,9904
	1279,9912
	0,0259

	1535,9368
	1535,9432
	0,0038

	4CIF30                                             
	4CIF30                                             

	1345,8368
	1358,7976
	0,2591

	1345,8368
	1358,7976
	0,2591

	1535,9928
	1535,9928
	0,0233

	1791,8792
	1791,8736
	0,0036

	2047,8808
	2047,8856
	0,0023

	4CIF60                                             
	4CIF60                                             

	1642,796
	1655,6472
	0,2417

	1779,9928
	1779,9928
	0,0212

	2046,7632
	2046,9784
	0,0007

	2559,7592
	2559,7672
	0,0006

	3071,9696
	3071,9696
	0,0056
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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)

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
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Place and date of submission
	
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	
	

	Title
	
	

	Contribution number
	
	

	
	
	


(Form continues on next page)

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