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Abstract
The “Advanced 4:4:4 Profile” for MPEG4-Part10/H.264 [3] proposed in JVT-O013 [1] and JVT-P017 [2] has been implemented by the authors of the above two contributions. In this contribution, we would like to verify the performance of the encoding schemes proposed in JVT-P017.
I. Introduction

In JVT-O013 and JVT-P017, a 4:4:4 coding scheme, i.e. the Advanced 4:4:4 Profile, was proposed for MPEG4-Part10/H.264. The basic idea is to encode all three color components with the luma coding tools currently available in MPEG4-Part10/H.264. 

Two solutions were provided. In Solution 1, the three input color components are encoded with the same mbPartPredMode or macroblock type. However, each component can still choose its best spatial prediction mode separately in order to minimize the prediction error for each component. In Solution 2, the three input color components have to use the same prediction mode in addition to the same mbPartPredMode or macroblock type. 

 In addition, it was also reported that RCT (Residue Color Transform) does not improve the compression efficiency.
In JVT-P017, improved compression performance was reported compared with the High 4:4:4 Profile of MPEG4-Part10/AVC, which encodes one input channel using luma coding tools and the rest of two channels using different chroma coding tools. 

In this contribution, we would like to verify the performance of JVT-P017 coding schemes.  

II. Verification
1. Test description
· Two sequences were used in simulations: “Dinner Table” (DT) and “Man in Restaurant” (MIR). Both of them are 4:4:4 10-bit materials, 1920x1080, progressive, 24 fps, and both have 58 frames.

· The sequences were intra encoded using QP=6, 12, 18, 24, and 30. 

· Same key configuration parameters were used as specified in Section 3.1 of JVT-P017, and are listed below

· SymbolMode = 1  

· RDOptimization = 1  

· ScalingMatrixPresentFlag = 0    

· OffsetMatrixPresentFlag = 1 

· QoffsetMatrixFile = "q_offset.cfg"

· AdaptiveRounding = 1    

· AdaptRndPeriod = 1    

· AdaptRndChroma = 1    

· AdaptRndWFactorX = 8 

· The PSNR measurements were calculated in the original color domain of the source contents, which is RGB for the clips described above. Average PSNR, defined as (PSNR(R)+PSNR(G)+PSNR(B))/3, is used to compare the overall compression quality. To derive the PSNR, we decode the bitstreams and use the reconstructed pictures.
· Six encoders were used. Note that we received two versions of the codec from JVT-P017 authors (Thomson Inc.).:

· JM96-RCTOn: JM9.6 with RCT On (compiled and built at MERL)

· JM96-RCTOff: JM9.6 with RCT Off (compiled and built at MERL)
· P017-V1-Sol1: JVT-P017 Solution 1 Version 1 (with three prediction modes for three input color components, executable provided by Thomson Inc.)

· P017-V1-Sol2: JVT-P017 Solution 2 Version 1 (with a single prediction mode for all three input color components, executable provided by Thomson Inc.)
· P017-V2-Sol1: JVT-P017 Solution1 Version 2 (with three prediction modes for three input color components, source code provided by Thomson Inc.)

· P017-V2-Sol2: JVT-P017 Solution 2 Version 2 (with a single prediction mode for all three input color components, source code provided by Thomson Inc.)
2. Test results

The average RGB PSNR (dB) is used in all results. The complete results may be found in attached Excel files.
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From the two figures, it can be seen that:

· Both versions of Thomson encoders perform better than JM96 (with RCT On or Off) at high data rates (>50Mbps)

· JM96-RCTOff performs better than JM96-RCTOn at high data rates (>50Mbps).
· Overall, Thomson Version 2 encoders, P017-V2-Sol1 and P017-V2-Sol2, perform slightly better than Version 1 encoders, P017-V1-Sol1 and P017-V1-Sol2, respectively. 
· Thomson Solution 1 performs slightly better than Solution 2 for both versions.
III. Conclusions

In general, the coding performance improvements reported in JVT-P017 for the Advanced 4:4:4 profile has been confirmed in our tests. Specifically, for our test cases, we confirmed that the Thomson (Version 2) encoders implementing the Advanced 4:4:4 Profile proposed in JVT-P017 achieved higher compression efficiency than the JM96 encoder (with RCT on or off) at high data rates (>50Mbps). Our simulations also confirmed that RCT did not give improved compression efficiency in JM96 at high data rates (>50Mbps). In addition, we confirmed that the generated bitstreams can be decoded using the decoder provided by Thomson Inc. 
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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.
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	Organization name
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	Country
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	Contact person
	Jun Xin
	

	Telephone
	1 617-621-7596
	

	Fax
	1 617-621-7596
	

	Email
	jxin@merl.com
	

	Place and date of submission
	
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Verification of JVT-P017 4:4:4 coding
	

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

	
	

	X
	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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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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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;
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