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Abstract:
In this proposal, the intra prediction is improved by the way that every slice of intra frame will be encoded twice. First, the slice is encoded as usual. Second, the original slice is rotated 180 degree then the rotated result is encoded.
1.  Introduction

Intra prediction in H.264 is a technique using surrounding blocks which have been coded (above and left of previous block) to predict current block, it does not use the block of right and bottom of the current block. Showing in the figure 1, n=16 or 8 or 4. But sometimes the blocks of right and bottom of the current block are more relative than the blocks of left and above of the current block. So if we can use the block of right and bottom of current block to predict the current block, we could improve the performance of prediction and coding.
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Figure 1   INTRA prediction reference pixel
In this proposal, the intra prediction is improved. The main idea is that every slice of intra frame will be encoded twice. First, the slice is encoded as usual. Second, the original slice is rotated 180 degree then the rotated result is encoded. The better performance will be regarded as final encoding result and a flag will added in slice header information. Therefore, not only the information of left and above information of the current block, but also the information of right and bottom information of the current block are used to predict current block. So, better prediction and coding performance can be gotten.
2.  Adaptive INTRA slice coding
We consider such case that a frame is divided by several slices that every slice includes several macroblock lines. It is illustrated in figure 2.

[image: image2]
Figure 2   A kind of slice structure
For a intra frame, H.264 predict and encode every slice from left to right and from top to bottom and every slice is encoded one time. This proposal suggests encoding every slice twice. First, the slice is encoded as usual. Second, the original slice is rotated 180 degree then the rotated result is encoded. The better performance (i.e. RD-cost optimized) will be regarded as final encoding result and a flag (for example, Rotate_SLICE_INTRA_flag) will be added in slice header information. For example, the flag is putted as 0 when predict and encode the original slice, and the flag is putted as 1 when predict and encode the rotated 180 degree slice. Therefore, not only the information of left and above information of the current block, but also the information of right and bottom information of the current block are used to predict current block. So, better prediction and coding performance can be gotten.


[image: image3]
Figure 3  （1）Original picture；（2）Rotated picture 180 degree
Considering the enhancement layer intra prediction coding and rotating original slice 180 degree, for every I_BL macroblock calculating, the corresponding slice in the lower layer must be rotated 180 degree too so that difference can be gotten. Certainly, the first computational result of the original slice intra prediction coding can be stored to be directly used in the second intra prediction coding for rotated 180 degree slice. For every macroblock , The RD_cost optimized rule is used to select the intra directional prediction mode or I_BL mode.
For encoder, the proposed intra coding method obviously increases the computational complexity and the memory quantity. But for decoder, when decode original slice or rotated 180 degree slice code stream, every  macroblock will be decoded then storedd in the corresponding buffer location. It increases neither memory nor computational complexity.
Considering such slice structure that a slice does not include integer number macroblock line, that is illustrated in figure 4, i.e., the first macroblock of a slice is not the first macroblock of a macroblock line or the last macroblock of a slice is not the last macroblock of a macroblock line, the proposed method can be used too. The original slice can be rotated 180 degree then the intra prediction and coding can be done.
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Figure 4   A kind of slice structure
    Rotating the original slice 180 degree is considered above. The other transform to the original slice may be considered.
3.  Experimental results
   The details of the experimental results can be referred in the JVT_Q052.xls. 

4.  Conclusion
    The proposed intra frame coding method increases the encoding computational complexity, but does not increase the decoding computational complexity. Because it can improve the performance of the key frame, it can improve the coding performance of the whole GOP frames, so it can be considered in SVC.
References:

【1】JVT-P201，Scalable Video Coding - Working Draft 3。

【2】JVT-P202，Joint Scalable Video Model JSVM 3。

【3】ITU-T Recommendation H.264：Advanced video coding for generic audiovisual services, May, 2003.

(Append for Proposal Documents)

JVT Patent Disclosure Form
	International Telecommunication Union
Telecommunication Standardization Sector
	International Organization for Standardization
	International Electrotechnical Commission  

	[image: image5.wmf]
	[image: image6.png]1S0
NS




	[image: image7.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
	Huawei Tech. Co.,Ltd.
	

	Mailing address
	Lianhuan Xiong

Multimedia Product Line
Huawei Technologies Co., Ltd.
Shenzhen 518129
P.R.China
	

	Country
	China
	

	Contact person
	Lianhuan Xiong
	

	Telephone
	0086-0755-89650174
	

	Fax
	0086-0755-89650161
	

	Email
	lh_xiong@huawei.com
	

	Place and date of submission
	Shenzhen, 2005-10-11
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Adaptive INTRA slice coding
	

	Contribution number
	JVT-Q050.doc
	

	
	
	


(Form continues on next page)

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

	
	

	[image: image8.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: image9.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.

	
	

	√
	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: image10.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: image11.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: image12.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: image13.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:




nⅹn (16





Not available





A





B





C





D





E





F





a   b   c   d


e   f    g   h


i    j   k    l


m   n   o   p


     (1)





p   o   n   m


l   k    j   i


h   g   f   e


d   c   b   a


     (2)








File: 文档 1
Page: 1
Date Saved: 2005-10-11

_1164646495.vsd
A


B


N


D


E


G


O


H


J


I


F


K


L


M


C



