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1. Background

Many types of video material, such as news, movies trailers, and music videos, contain frequent scene cuts. Most scene cuts are abrupt, but in many cases, transitions such as fades or wipes are applied. Coding of a scene transition is often a challenging problem from compression efficiency point of view, because motion compensation may not be a powerful enough method to represent the changes between pictures in the transition.

Herein, we categorize scene transitions to abrupt, masked, faded, and hybrid ones. Abrupt transitions are such that there is no transition period and no picture where the contents of the two subsequent scenes are present at the same time, and therefore abrupt transitions are in fact scene cuts. Masked transitions are such that the second scene spatially uncovers from the first scene or from black in gradual manner. All pictures are displayed at full intensity. Faded transitions are such that the pictures of the two scenes are laid on top of each other in semi-transparent manner, and the transparency of the pictures at the top gradually changes in the transition period. Examples of faded transitions include a normal cross-fade and fade through (to and from) black. Hybrid scene transitions are a combination of masked and faded transitions.

Examples of masked scene transitions include wipe, freeze-and-wipe, wipe through (to and from) black, and freeze-and-wipe through black. Wipe means that the pictures in both the first scene and the second scene are moving when the second scene spatially and gradually uncovers from the first scene. Freeze-and-wipe means that the picture in either the first or the second scene is frozen during the wipe. Wipe through black means that black spatially and gradually covers the first scene, and the second scene spatially and gradually uncovers from the black. Freeze-and-wipe through black means that either scene is frozen during the wipe through black.

Conventionally, coding of masked scene transitions is done as follows: The pictures within the transition period are composed prior to encoding. After composing, the pictures in the transition period are similar to normal pictures. Then, the pictures are encoded normally.

2. Proposal

This contribution proposes to code masked scene transitions using isolated regions proposed in JVT-C072. Coding of faded scene transitions are addressed in JVT-C076.

It is assumed that the encoder can access both of the source sequences involved in the scene transition to be encoded. A pre-defined or freeform transition type according to the region evolution method (see JVT-C072) is selected. For some transition types, the length of the transition period can also be selected. A period of isolated regions starts from the first frame of the scene transition period. 

The coding method is as follows: 

· In wipe and freeze-and-wipe masked scene transitions, pixels in the isolated regions originate from the temporally latter sequence, which composes the second scene, while pixels in the leftover regions are read from the first sequence. In the freeze-and-wipe and freez-and-wipe through types of transitions, only the last frame in the first sequence or the first frame in the second sequence is used in the scene transition process.

· In wipe through black and freeze-and-wipe through black masked scene transitions, pixels in the isolated regions originate from either sequence, while pixels in the leftover regions are set to black (Y=0, Cb=Cr=128). Freezing is done in the same way as above.

The benefits of applying the proposed technique to code masked scene transitions are the following:

· Thanks to a number of pre-defined region evolution methods and to the freeform region evolution method for isolated regions, a large number of different mask patterns can be used.
· A transition can be accessed randomly without coding a full intra picture.

· When IREG-I is in use and when a transition is accessed randomly, the coded data of the first scene of the transition need not be transmitted, decoded, and displayed.

· A freeze-and-wipe masked scene transition can be coded on purpose to obtain lower code video bit-rate and fewer fluctuations in bit-rate than if abrupt scene changes were used.

The disadvantage of the technique compared to conventional coding of masked scene transitions is that the mask used in the scene transition follows macroblock boundaries. If mask boundaries unaligned with macroblock boundaries are desired, such boundaries need to be handled with other techniques. However, in most cases, especially when the picture sizes are large, the visual qualities are similar.

3. Examples

In the following, some examples of masked scene transition effects by isolated regions are provided. Live effects of the examples will be demonstrated during the Fairfax JVT meeting.
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Freeze-and-wipe right
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Wipe through black
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Wipe down
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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
	Nokia Corporation
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Place and date of submission
	Fairfax, Virginia, USA, May 2002
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Isolated Regions
	

	Contribution number
	JVT-C072, JVT-C073, JVT-C074, and JVT-C075
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	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.

	
	

	[image: image62.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)
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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)
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