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1. Introduction

This contribution reports the performance evaluation of Intra coding in JVT codec. The performance of Intra coding in JVT is compared with Motion JPEG2000. The test is performed using HDTV (1920x1080 30 Hz interlaced) materials. RD characteristics and the subjective quality are compared. 

2. Experiment

The test conditions are as follows.

JVT

Sequence: Oceremony and Flamingo (1920x1080, 30 Hz interlaced video)

Picture Type: All Intra

QP: 16, 20, 24, 28

Entropy coding: CABAC
RD Optimization: On

ME Search Range: +- 32

Picture Structure: Frame structure

Number of Frames: 60

JPEG2000

The default setting of the reference software of Motion JPEG2000 is used. Target bitrate is the same as JVT.

3. Results
The simulation results are as follows. 

	
	QP
	SNRY(db)
	SNRCb(db)
	SNRCr(db)
	Bitrate (kbps)

	Oceremony

	JVT
	16
	34.46
	37.61
	38.38
	109854

	
	20
	31.29
	36.63
	36.68
	68388

	
	24
	28.79
	35.72
	35.03
	39907

	
	28
	26.56
	35.23
	34.27
	23892

	J2K
	
	33.58
	39.79
	42.06
	109530

	
	
	30.82
	38.72
	40.09
	68287

	
	
	28.36
	37.05
	37.69
	39764

	
	
	26.32
	36.12
	36.00
	23849

	Flamingo

	JVT
	16
	35.25
	36.26
	38.52
	48522

	
	20
	33.27
	35.71
	37.49
	24539

	
	24
	31.78
	35.20
	36.18
	12877

	
	28
	30.30
	34.90
	35.33
	7034

	J2K
	
	34.54
	39.41
	40.74
	48452

	
	
	33.33
	37.07
	39.50
	24475

	
	
	31.97
	36.04
	38.13
	12799

	
	
	30.50
	35.55
	36.96
	6998


Table 1: Bit Rate and PSNR
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	BD-PSNR
	BD-Bitrate

	Oceremony

	Y
	0.461 db
	-8.61 %

	Cb
	-1.66 db
	111.96 %

	Cr
	-2.94 db
	125.54 %

	Flamingo

	Y
	-0.0313 db
	3.39 %

	Cb
	-1.33 db
	182.58 %

	Cr
	-1.98 db
	174.04 %


Table 2: BD-PSNR and BD-Bitrate

Table 1 shows the comparison of PSNR and bitrate, and Table 2 shows the BD-PSNR and BD-Bitrate. The performance of Luminance is almost the same. In case of Oceremony, JVT is slightly better. But the performance of Chrominance of Motion JPEG2000 is more than two times better than that of JVT. The balance between Luma and Chroma is quite different.

The subjective quality is compared as well. In case of Oceremony, the quality is very similar, but Motion JPEG2000 is slightly stable. In case of Flamingo, the degradation of chroma at tree is very noticeable. And the texture at the grass is blurred in case of JVT. However, the subjective quality of JVT all Intra and Motion JPEG 2000 is at the same level.

The results will be demonstrated at Klagenfurt by D1 machine. 

4. Conclusions

In this contribution, the performance of Intra coding in JVT and Motion JPEG2000 is reported. The test is performed using HDTV (1920x1080 30 Hz interlaced) materials. The conclusions are as follows.

· The PSNR of Luminance is comparable, but the PSNR of Chroma of JPEG2000 is much better than that of JVT. 

· The subjective quality of Oceremony is comparable.

· The subjective quality of Chroma in Flamingo is better than JVT.

· The balance between Luma and Chroma is very different.

· The texture of JVT is slightly blurred compared to JPEG 2000.

The quality of Intra coding of JVT is slightly worse than that of Motion JPEG2000. The image is blurred in case of JVT. Since the performance of HDTV coding was not studied well compared with smaller size video, it is still possibility to improve the quality. More over, the balance between Luma and Chroma is very different from Motion JPEG 2000. The performance for HDTV should be more carefully studied before finalizing the standardization.
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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
	Sony Corp.
	

	Mailing address
	Gate City Osaki East Tower 20F

1-11-1, Osaki, Shinagawa-ku

Tokyo, 141-0032
	

	Country
	Japan
	

	Contact person
	Teruhiko Suzuki
	

	Telephone
	+81-3-5435-3669
	

	Fax
	+81-3-5435-3891
	

	Email
	teruhiko@av.crl.sony.co.jp
	

	Place and date of submission
	Tokyo, Japan on July 16th, 2002
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Study of Intra Coding
	

	Contribution number
	D061
	

	
	
	


(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)

	
	

	[image: image13.wmf]
	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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