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1	Introduction


This document discusses a conceptual framework  for Intermedia development in MPEG-4 (Flexible-IIF) and can be seen as an advanced extension to the Integrated  Intermedia Format (IIF) proposed in [1]. IIF allows efficient streaming of a file even in highly demanding environments such as media servers, or, at the user’s choice, introduces various types of access of data objects in the file. Random access as well as sequential segment-based data access to objects is supported. Extensions to allow streaming without prior processing of the data, referred in this proposal as direct streaming, are supported as well. IIF formatted files intended for streaming applications can be stored with minimum overhead, while IIF formatted files intended for random access or storage can provide additional functionality. 





This document should be considered as a draft with the role to stimulate discussion on the role and the organizational and functional structure of the meta-data in the MPEG-4 Intermedia format. Flexible-IIF can be seen as a natural umbrella and unification tool for other Intermedia formats proposed in MPEG-4 and a basis of the forth coming MPEG-7.  A more complete version of such document will be released soon.


Some of the current  characteristics of such framework are the following: enhanced flexibility, easy reprogrammability, versatile support for user and local terminal interaction, support for “packaged formats,” and extension to the MPEG-4 Intermedia requirements specified in [2]. The final goal is to design a very flexible and extensible  metadata representation and manipulation tool similarly to what is done in the contest of computer music in  the Xlisp based Stella[3]  Common Music and common Lisp Music [4]





2	A Novel Conceptual Framework for MPEG-4 Intermedia Development


2.1 Need for Flexibility





The proposed framework makes use of known concepts such as meta-data and object oriented programming to achieve a flexible and generic representation of the meta-data information and the associated methods to operated on it.  Such level of flexibility is important for many reasons. 





For a content producer for example it is relevant to easily identify, access and edit the content of the multimedia file. Such functionality are very important for the management of contracts and relationships between the different parties involved in the production and distribution of AV material. Such problems can be tackled using different perspectives, for example tables or descriptors that are localized in pre-specified file positions. This, however, will lead to undesirable dependencies that will make it difficult to add/extract streams to/from a file. Furthermore, putting such information in each stream means that it would be transmitted to the MPEG-4 terminal.  This is unnecessary and introduces undesirable overhead.   A flexible intermedia format should not only allow easy access to the information about the kind of data that are contained in the file, i.e., meta-data, but should also allow an easy reorganization of the media data to satisfy different needs.





 Furthermore it is important that such meta-data is easily available, without decoding the media data itself and should delivered by means of a out-of-the-band mechanism (such as session setup) and can be updated via an in-band mechanism. The  meta-data or the description of the organization of the media content needs to be available prior to the transmission of the content itself. An in-band mechanism is needed on the other hand to handle dynamically changing situations.





2.2 Framework characteristics





With these requirements in mind we designed an example framework which allows an easy and programmable organization of the media-data inside an Imtermedia format.  It has the following characteristics:





1. Flexibility: given a set of elementary streams (e.g., video, audio, scene descriptions, facial animation parameters, etc.) the framework allows, by means of a meta-data object to reorganize the elementary streams to obtain  for example a given presentation to the user,  to stream over a given network support or to accommodate the available resources of a thin client





2.Easy reprogrammability Given that the meta-data and the media streams are kept separate as much as possible, no modification of the original elementary streams is needed but only the modification of the  meta-data.





3. Support for “packaged formats”: the approach based on meta-data can be computationally intensive. The architecture supports also ready-to-go formats by means of a stream instantiator that generates IIF formatted streams  or any other format for which rules are available, according to the meta-object specification.





5. Extensibility: extensibility of such framework is obtained by adding new construction rules and possibly new property specifications in the meta-object.





2.2  Definitions 





Elementary Streams (ES): MPEG-4 elementary streams formatted in sequences of AL-PDUs.





Meta Object (MO):  it is an object that contains:


Information on how each accessible object and segment should be generated. 


A description of properties that are respectively associated with these objects.





Note that in this example the meta-object carries only rules relative to the structural organization of accessible objects and extended segments and does not duplicate information relative to the intrinsic characteristics of the elementary streams. 





MPEG-4 Object:  is an MPEG-4 elementary stream with a set of properties (MP_Properties) associated to it. Pointers to the object descriptors of the ES streams is part of the MP_Properties. 





A non exhaustive list of  MP_properties is:


Number of  AL-PDUs  contained in the MPEG-4 Object


Size of the Access Unit 


Number of resynchronization points per AU


Average number of resynchronization points per AL-PDU (typically 1 or less than 1)


AL-PDU table. Equivalent to the FPOT as defined in [1].


…….





eXtended Segment (SEG): is a fragment of an accessible object generated according to the meta-object. and a set of properties (SEG_properties) associated to it.  As a default rule a segment consists of an AL_PDUs or an integer number of AL-PDUs. Such default rules can be overridden and made media- or network-dependent. 





A non exhaustive list of  SEG_properties is:


AL-PDU table equivalent to the SOT as defined in [1].


Resynchronization point position


Master or slave


EXtended Segment Temporal Extension


….





Accessible object (AO): is a uniquely decodable set of temporally adjacent eXtended segments with an associated set of properties (AO_Properties). The accessible object has the property that all the segments belong to the same object and are contiguous in time. Every Accessible Object is.





 A non exhaustive list of  AO_properties is:


Segment table


AO Temporal extension


Number of eXtended segments contained


Segment size if constant 


Resynchronization points if present 


….





Logical object (LO): a composition, according to meta-data of different addressable objects or eXtended segments. Note that a logical object does not have the property of temporal adjacency as the addressable object or the eXtended segment. The structure of the logical object is shown in Figure 2.





A non exhaustive list of  AO_properties is:


LO Temporal extension


Logical Object Table


Resynchronization points


Decodability points


…








�


Figure 1:Accessible object and eXtended segment structure
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Figure 2: Logical Object structure 
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