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RECONFIGURABLE VIDEO CODING
Motivation and Problem Description:-

Reconfigurable Video Coding is motivated by the following observations:

· Multimedia device quite often should support multiple codecs (e.g.: JPG, MP1-V, MP1-A, MP2-V, MP4-V (ASP), AVC) which share common or similar coding tools, therefore, the traditional codec-level conformance specification is not an efficient way of implementing multiple codec support.
· MPEG Video Standards are now in competition with non-MPEG standards. Therefore MPEG has to come up with a more flexible MPEG codec in a highly dynamic environment.
Thus the goal of RVC is to offer a more flexible use and faster path to innovation of MPEG standards in a way that is competitive in the current dynamic environment, thereby enabling MPEG to continue serving the needs of the industry in terms of video coding standards.
Background:-
Reconfigurable Video Coding which was initially termed as Video Coding Tool Repository is a flexible framework for MPEG that tries to provide a systematic way of constructing video codecs from a collection of coding tools. RVC introduces a new interoperable model at coding tool level in order to speed up the adoption and standardization of new technologies. It also adopts a modular design so that it can be easily mapped to hardware architecture.
RVC is composed of a toolbox and a set of decoder configurations (Figure 1). The toolbox consists of a set of functional units and conformance tests for the functional units. Each functional unit (FU) is a modularized coding tool (such as IDCT, MC) that is composed of a context-control unit and a processing unit.

Figure 1. Components of toolbox and decoder configurations
 
RVC does not simply implement a single codec, or a fixed collection of codecs. RVC can evolve as new FUs and decoder configurations are added into the repository. A new functional unit could be accepted if it is shown that there is a decoder configuration performing sufficiently "better" than existing decoder configurations, or if it provides new functionalities.


Different configurations can be chosen with RVC like, the general ‘DCT’ can be instantiated to a specific DCT with the given configuration (DCT (MPEG-2 DCT, MPEG-4 DCT, MPEG-4 SA-DCT, etc.) or the general motion compensation (MC) can be instantiated to a specific MC with the given configuration (MC ( MPEG-2 MC, MPEG-4 MC, etc.).
Therefore a functional unit for the given configuration may be broken down into smaller components, some of which are shared across different configurations.
RVC is a topic of interest for many industries. Mitsubishi Electric Corporation is working on to show how easily AVC Advanced 444High profile decoder can be implemented by modifying some functional units of RVC reference software. The Hanyang University/Humax is working on the bitstream level on RVC frame work. The basic idea is to use flexible combination of tools with little restriction imposed by syntax.  NTU/Setabox is working on the macroblock level. They are using RVC frame work to improve MPEG-4 coder (intra-only).
Proposed Approach and Goals:-

My goal in this project is to study and analyze the efficiency and complexity of RVC. I will then also determine the quality versus complexity tradeoff. Basically I would be comparing the efficiency, complexity and performance of RVC with different codec like MPEG-2, MPEG-4, H.264 etc. I will be using reference model RVC version 4.0 to compare with different existing codec. The efficiency will be in terms of PSNR, bit rates, quality of decoded video etc.
Benefits:-
· Reconfigurable video coding may work better than any other single-mode coding by choosing optimal coding dynamically.
· Efficient reuse of source codes can be achieved which implies building of an efficient decoder.
· Reference Models need not be cared about MPEG phases, even non-MPEG tools could be studied using RVC.

Conclusion:-

Thus with RVC, MPEG can accelerate the roll out of new technologies, adapt existing standards to today’s dynamic environment for multimedia applications and preserve the benefit of interoperability between different implementations of encoders and decoders
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