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1.
Introduction


This contribution is to propose a set of error detection schemes using fragile watermark for  JM2.0 based video communication. This proposal is aimed at using embedded watermark in error resilience and concealment, and some of the schemes can be found in [1][2][3]. The watermark schemes we proposed do not embed extra bits into video, but constrain a relation between the Q-DCT coefficients
. That lead to a result of keeping the bit rate and PSNR almost unchanged, the error detection rate is increased compared to the Syntax based error detection method..

2.
New error detection schemes
2.1
Motivation


As mentioned in [1], an urgent need for higher layer applications to offer good error resilience ability is introduced by the rapid progress in wireless network. One typical effective mechanism is error concealment. When the error concealment mechanism is employed, MB
 based error detection turn to be a key problem. The syntax based error detection schemes is the traditional resolution.


The proposed schemes using fragile watermark gain a remarkable advantage than the syntax based error detection schemes while keep the bit rate almost constant even decrease..

2.2
Why the error detection schemes are needed for standardization?


When watermark is inserted into the media, some degradation is introduced. This is the penalty paid by watermark. To take the advantages of the watermark, all the decoders are wished to use the information to decide whether a MB is erroneous and to implement different error concealment. To achieve more realistic usage, we wish add some header information which just indicates yes/no-watermark-bits. The schemes can work under all the hybrid codec based video communication system, including MPEG-1/2/4 and H.261/H.263/H.26L. We implement the schemes on MPEG 2, H.263, MPEG-4, and H.26L platforms, also in JVT (JM 2.0) as well.

2.3
What information should the watermarks convey to increase error detection efficiency?


Fragile watermark are embedded into the MB data in the encoder. On the decoding side, the integrities of the watermark are checked to detect the correctness of the correspondent MB, and some error concealment method can take the advantages of the accuracy of the detection schemes.


Experiments show the error detection rate and the error correct location rate was increased dramatically. For a typical case that using JVT codec to code foreman sequence when BER
=4*10-4, the decode sequences can get almost always 3 DB gain on PSNR of Y component.

2.4
Requirement and limitation


The schemes are skillful when the error model is random bit error. In the circumstances of IP application especial internet application, interleaving and FEC
 must be employed first to split the burst error (packet lost) into random bit error.


The schemes are for hybrid codec based video communication and some other system using transform field coding like DCT and DWT.

3.
Summary


A set of error detection schemes using fragile watermark for hybrid codec based video communication were proposed. It improves the error detection rate and error correct detection rate dramatically. To take the advantages of the watermark, a standardization of the schemes should be taken into account.

4.
Reference

[1]
Chih-Wei Tang, Hsueh-Ming Hang, and Tihao Chiang, “A Proposal for Some Non-Security Watermarking Applications”, ISO/IEC JTC1/SC29/WG11, MPEG99/M6339, July, 2000.
[2]
Minghua Chen,Yun He, “A Synchronous Fragile Watermarking Scheme For Erroneous Q-Dct Coefficients Detection”, Proceedings of The Second IEEE Pacific-Rim Conference on Multimedia, pp.812-818, Oct. Beijing, 2001

[3]
Minghua Chen, Yun He and Reginald L. Lagendijk, “Error detection by fragile watermarking”, Proceeding of PCS2001, pp. 287-290, Seoul, April, 2001 

[4]
M. Holliman, W. Macy, Y.-K. Chen, and M. Yeung, “ Application Domains for Watermarking Standards”, ISO/IEC JTC1/SC29/WG11, MPEG99/M5804, March, 2000.

JVT Patent Disclosure Form

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

	[image: image1.wmf]
	[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
	Tsinghua University, China and SVA Group, China
	

	Mailing address
	100084  425# East mail building, Tsinghua University, Beijing, China
	

	Country
	China
	

	Contact person
	Peng Zhou
	

	Telephone
	+86-10-62781413
	

	Fax
	+86-10-62770317
	

	Email
	allanzp@video.mdc.tsinghua.edu.cn
	

	Place and date of submission
	5/1/02
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Detection Schemes Using Fragile Watermark For Hybrid Codec Based Video Communication
	

	Contribution number
	JVT-B095
	

	
	
	


(Form continues on next page)

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

	
	

	
[image: image4.wmf]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,



	[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]
	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]
	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:





































� Quantized DCT coefficients


� Macro Block


� BER=Bit Error Rate


� FEC=Forward Error Correction
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