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1. Introduction

In this contribution we propose a revised syntax for SEI messages and propose several ways to support the embedding of into the JVT video stream. In particular, we propose using SEI messages to support inclusion of stream metadata, such as MPEG-7 metadata within JVT streams as discussed in the JVT requirements [1]. We also propose using an XML-based message syntax with both textual and binary versions based on MPEG-7 Systems.  

We first briefly review the current SEI message syntax in Section 2. Next we present our proposal for a revised SEI message syntax and propose a set of SEI message that provide hooks for carrying embedded metadata, including MPEG-7 metadata. A detailed specification of the syntax and semantics of the SEI messages in this proposal is included in section 6.

2. SEI Messages

The current JVT draft syntax for SEI messages [2] consists of a payload type, a payload length, and payload data. The payload type and length are represented with a variable length field (using escape codes). 

We suggest simpler solution using a simple fixed length field be adopted that is large enough to cover reasonable possibilities. Two bytes should be more than enough to allow room for expansion. If extension is needed we can later define an extension code that allows a large set of type fields to be defined. 

The payload length should not be encoded directly in the message itself but rather inside the NAL transmitting the SEI message. 

The current specification is unclear on how SEI messages are linked with what they apply. For example, how does an SEI message for a picture specify to which picture it applies. There are two solutions: (1) an implicit one based on the placement of information, such as placing the SEI message before the data it modifies and (2) an explicit solution that includes association information inside the SEI message. Because Network Adaptation layers can send the video data and SEI message separately (e.g., see the proposal in [4] for an example where video data is MPEG-2 stream and SEI message are stored in program descriptors), the implicit method will not work very well. Therefore, SEI messages need to include explicit information linking them to the video data to which they pertain. 

3. Proposal 

In this section we give an overview of the proposal. A detailed specification can be found in section 6.

3.1. SEI Message Syntax

While this basic structure we propose a revised definition of SEI messages similar to the format for descriptors in MPEG-2 and MPEG-4 Systems. The revised definition of a base SEI message syntax includes a type field at the beginning as well as information linking the message to  
To associate an SEI message with information we propose that each SEI messages be broken down into five classes 

· Sequence: An SEI message that applies to an entire sequence of images.

· GOP: An SEI message that applies to a Group of Pictures. 

· Picture: An SEI message that applies to a single picture. 

· Slice: An SEI message that applies to a single slice. 

· Segment: An SEI message that applies to a segment, which is an arbitrary grouping of pictures that is marked by special segment end and segment begin messages. 

The syntax definition of each individual SEI message is derived from the SEIMessage base class so that all SEI messages share a common header. 

In this proposal our main interest is the use of MPEG-7. As indicated int the JVT requirements, JVT should " video syntax shall provide hooks for insertion of MPEG-7 tag information, and User Data in the video bitstream.  (This MPEG-7 tag information can be used for MPEG-7 functionality including indexing, search, and retrieval capabilities.)". We propose the following set of SEI messages to realize this functionality:

1. XML Text/Binary Descriptors: Associate arbitrary XML data with JVT video data in either textual or binary form (using MPEG-7 binary encoding for XML).

2. URI Descriptor: Associates a URI (i.e. Universal Resource Identifier or URL) with JVT video data. 
3. OCI Descriptor: Associates an MPEG-4 Systems Object Content Inforamtion descriptor with JVT video data. 
4. Metadata Descriptor: Associates metadata with the video data. The format of the metadata is specified by a type code with one code being reserved for MPEG-7 metadata. 
5. Metadata Reference Descriptor: Associates a metadata reference (via a URL) with JVT video data. The format of the metadata is specified by a type code with one code being reserved for MPEG-7 metadata
6. Text Descriptor: Associates arbitrary text descriptor. 
7. Start Segment: Indicates the start of a segment and assigns a segment identifier to the segment for reference in other SEI messages.
8. End Segment: Indicates the end of a segment started with a Start Segment. 
This descriptor can be used for embedding any kind of metadata into a JVT stream. We can use this functionality to, for example, embed MPEG-7 Visual descriptor into the JVT video stream. 

3.2. XML-based SEI Message Syntax

We have defined a binary syntax for SEI messages using the Syntactic Description language; however, an alternative approach is to define the syntax of each SEI message in XML. Using MPEG-7 Systems [5] it is possible to automatically generate the binary syntax from an XML Schema Definition of each SEI message that is equivalent to the SDL binary syntax. This allows us to use XML to define SEI messages while still keeping a concise binary syntax for those cases when a binary syntax is necessary, such as MPEG-2 Systems. 

For example, consider an SDL message as follows (the example comes from [3]):

aligned(8) class MySEIMessage extends SEIMessage(SEI_MY_MESSAGE) {


unsigned int(16) field1;

unsigned int(16) field2;

}

An equivalent XML representation would be:

<MySEIMessage field1="..." field2="initializationDelay="..."/>

With the XML schema below, MPEG-7 definition will automatically generate a binary representation that is bit-identical to that SDL syntax:

<xsd:type name="MySEIMessage">


<xsd:attribute name="field1" type="mpeg7:int16"/>


<xsd:attribute name="field2" type="mpeg7:int16"/>

</xsd:type> 

4. Conclusion

In this contribution we have proposed a new SEI message syntax and SEI messages for carrying data associated with the stream including metadata such as MPEG-7 or XML data. We have also proposed an approach that uses XML to define the syntax of SEI messages and then use MPEG-7 systems to automatically generate an efficient binary syntax from the XML schema definition for each message. 

Of course, SEI message can be used for many other purposes, such as signaling random access information and timing information [3]. We recommend that a new annex be added to the JVT specification to specify a set of standard SEI messages while allowing other messages and message formats to registered with a registration authority. In addition, existing SEI messages from the H.263 standard should be assessed for relevance for inclusion in the JVT Committee Draft.
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6. Proposed SEI Message Specification

Supplemental Enhancement Information Messages

(This annex forms an integral part of this Recommendation | International Standard)

6.1. Introduction

This annex describes the format of the supplemental enhancement information messages. Supplemental enhancemnt information messages are separated from the coded slices. The capability of a decoder to provide any or all of the enhanced capabilities described in this annex may be signaled by external means (for example Recommendation H.245). Decoders which do not provide the enhanced capabilities may simply discard any SEI information that appears in the bitstream. For purposes of this annex, the “displayed picture” is a picture having the same picture format as specified for the current picture by the picture layer of the video bitstream syntax. The “displayed picture” is constructed as described in this annex from the decoded picture, the prior displayed picture, the supplementary enhancement information described herein, and in some cases partly from a background picture which is externally controlled.
6.2. SEIMessageDescriptor

6.2.1. Syntax
abstract aligned(8) class SEIMessageDescriptor

 : tag unsigned int(16)

{


unsigned int(1)
tagExtended = tag > 128; 


unsigned int(7)
tag1 = tag & 128; 


// Extension field if tag is creater than 


if(tag >= 128)


{



unsigned int(8) tag2 = tag  >> 7;


}


if (tag == EXTENSION)


{



unsigned int(64) uuid;

}


unsigned int(8)
level; // SEQUENCE, GOP, PICTURE, SLICE, SEGMENT


switch (level)


{


case SEQUENCE:



//??? 



break;


case GOP:



// ???


break;


case PICTURE



unsigned int(16)
pictureID;



break;


case SLICE:



unsigned int(16)
pictureID;



unsigned int(16)
sliceID; // Can be first MB # in slice


case SEGMENT:



unsigned int(32)
segmentID;


}

}

6.2.2. Semantics

Each supplemental enhancemnt message is sent in SEI message descriptor. 

type  – Indicates the type of SEI message.

uuid  – When the value of type is EXTENDED, then an 64-bit UUID indicates the message type. 

pictureID  – Indicates the picture that this message is associated with. 

sliceID  – Indicates the slice within the picture identified by pictureID that this message is associated with. 

segmentID  – Indicates the segment identifer of the segment that this message is associated with. 

Table 1 List of Class Tags for Descriptors

	Tag value
	Tag name
	Level

	0x0000
	Forbidden
	

	
	
	

	0x0001-0XFFF
	Reserved for JVT
	

	
	
	

	0x10
	SEIXMLTextDescriptorTag
	Any

	0x11
	SEIXMLBinaryDescriptorTag
	Any

	0x12
	SEIURIDescriptorTag
	Any

	0x13
	SEIOCIDescriptorTag
	Any

	0x14
	SEIMetadataDescriptorTag
	Any

	0x15
	SEIMetadataRefDescriptorTag
	Any

	0x16
	SEITextDescriptorTag
	Any

	0x17
	SEIStartSegmentTag
	Picture

	0x18
	SEIEndSegmentTag
	Picture

	
	
	

	
	
	

	0x1000-2000
	Reserved for application use. 
	

	0x2000-7FFF
	Reserved for assignment by a SC29 Registration Authority. 
	


6.3. SEIXMLTextDescriptor

6.3.1. Syntax
class SEIXMLDescriptor : SEIMessageDescriptor(SEIXMLDescriptorTag)

{


unsigned int(8)
xmlData[];

}

6.3.2. Semantics

The SEIXMLDescriptor contains XML text represented as ISO/IEC 10646-1 UTF-8 coded text.. The contained XML data may be a complete XML document or an XML fragment from a larger document 

6.4. SEIXMLBinaryDescriptor

6.4.1. Syntax
class SEIXMLDescriptor : SEIMessageDescriptor(SEIXMLDescriptorTag)

{


unsigned int(8)
xmlData[];

}

6.4.2. Semantics

The SEIXMLDescriptor contains XML text represented as ISO/IEC 15398-1 binary encoded XML data (i.e. BiM). The contained binary encoded XML data may be a complete XML document or an XML fragment from a larger document 

6.5. SEIMetadataDescriptor

6.5.1. Syntax
class SEIMetadataDescriptor : SEIMessageDescriptor(SEIXMLDescriptorTag)

{


unsigned int(8)
metadataFormat;


unsigned int(8)
metadataContent[];

}

6.5.2. Semantics

metadataFormat - This 8 bit field identifies the format of the metadata, corresponding to the following table.

Table 2-73   Metadata_format values

	Value
	Description

	0x00 – 0x0F
	Reserved 

	0x10
	ISO 15938 (MPEG-7) defined

	0x11 – 0x3F
	Reserved

	0x40 – 0xFF
	Registration Authority defined


The values 0x10 identifies MPEG-7 defined data. The values in the inclusive range of 0x40 up to 0xFF are available to signal use of private formats. The Registration Authority as designated by SC29 is authorized to assign values in this range.
metadataContent - This field contains the representation of the metadata in the format specified by the metadataFormat field. 
[Editor's Note: This value is taken from the table in the MPEG-2 Systems amendment on Metadata Carriage]

6.6. SEIMetadataRefDescriptor

6.6.1. Syntax
class SEIMetadataRefDescriptor: SEIMessageDescriptor(SEIMetdataRefDescriptorTag)

{



bit(8) URLString[];

}

6.6.2. Semantics

URLString[] - contains a UTF-8 encoded URL that shall point to the location of metadata. The format of the metadata is determined by the 
6.7. SEITextDescriptor

6.7.1. Syntax
class SEIMessageDescriptor : SEIMessageDescriptor(SEIXMLDescriptorTag)

{


unsigned int(24)
languageCode;


unsigned int(8)
text[];

}

6.7.2. Semantics

The SEITextDescriptor contains text describing or pertaining to the video content. 

languageCode – contains the ISO 639-2:1998 bibliographic three character language code of the language of the following text fields. 
text – contains the UTF-8 encoded textual data.

6.8. SEIURIDecriptor

6.8.1. Syntax
class SEIURIDescriptor : SEIMessageDescriptor(SEIURIDescriptorTag)

{


unsigned intint(16)
uriString[];

}

6.8.2. Semantics

The SEIURIDescriptor contains a URI related to the video content. 

uriString – contains a uniform resource identifier (URI), as defined in IETF RFC 2396.  The URI shall be coded according to ISO/IEC 10646-1 UTF-8.

· Support for Bim-based descriptors. 

· Support for MPEG-7 Systems? 

· Support for XML-based Want to allow single descriptors without requiring a path inside of

6.9. SEIOCIDecriptor

6.9.1. Syntax
class SEIOCIDescriptor : SEIMessageDescriptor(SEIOCIDescriptorTag)

{


OCI_Descirptor ociDescr;

}

6.9.2. Semantics

The SEIURIDescriptor contains an SEI message that represents an Object Content Information (OCI) descriptor 

ociDescr – contains a Object Content Information descriptor whose format shall follow that specified in ISO 14958-1:2001, section 8.6.18.

6.10. SEIStartSegmentDecriptor

6.10.1. Syntax
class SEIStartSegmentDescriptor : SEIMessageDescriptor(SEIStartSegmentDescriptorTag)

{


unsigned int(32)

segmentID;

}

6.10.2. Semantics

The SEIStartSegmentDescriptor indicates that start of a segment, which may then be referenced in other SEI messages. The segment start is associated with whatever layer (group of pictures, segment, picture, or slice) that this SEI descriptor is applied to. 

segmentID – indicates a unique binary identifier within this stream for the segment. This value is used to reference the segment in other SEI messages.

6.11. SEIEndSegmentDecriptor

6.11.1. Syntax
class SEIEndSegmentDescriptor : SEIMessageDescriptor(SEIEndSegmentDescriptorTag)

{


unsigned int(32)

segmentID;

}

6.11.2. Semantics

The SEIEndSegmentDescriptor indicates that end of the segment denoted by segmented. There must be a preceding SEIStartSegment message containing the same value of segmentID. If such a mismatch occurs, the decoder must ignore this message. The segment end is associated with whatever layer (group of pictures, segment, picture, or slice) that this SEI descriptor is applied to. 

segmentID – indicates a unique binary identifier within this stream for the segment. This value is used to reference the segment in other SEI messages.
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