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Abstract
This tutorial primarily focuses on study of implications on VLSI architectures and an overview of architectural approaches for multimedia processing. There can be two approaches to architecture realization- dedicated architectures or programmable architectures. The dedicated architectures can be either dedicated hardware or hardware programmable. Whereas the programmable architectures can be either FPGA based hardware architectures or programmable processor based solutions.

Multimedia is considered as integration of audio, video, speech, image, graphics and text processing. The demand on processing devices is ever increasing due to new variety of applications viz. video-on-demand, DVD, HDTV, videophone and multimedia education etc. The computational requirements are characterized by complex operations at very high sampling rates on large data sets/volumes. Real time constraints arise in order to satisfy human visual perception demands. Low cost and low power devices are needed for consumer applications in mobile domain.

Today we have efficient compression schemes for efficient multimedia data transmission and storage. There exist several standards in the fields of audio and video compression- Video phone is covered by ITU-T H.261, H.263+ standards; ISO-MPEG-1 standard covers CD-Rom based storage & playback; MPEG-2 targeting TV or video-on-demand; and MPEG-4 covering integration of synthetic & natural data sources for content-based coding. Although the multimedia algorithms have evolved, the productisation of multimedia application essentially depends on VLSI implementation. The dedicated architectures provide highest efficiency implementation whereas functionality is fixed and can’t be modified. Power dissipation and high volume cost can be kept low. The programmable architectures on the other hand allow modifications very late into design cycle. They can run quite different algorithms onto themselves at different times of execution. The overhead of such architectures is into control unit and storage. They also consume larger power and cost more due to cost of software development.

The examples of dedicated implementations of multimedia processing components are- DCT/IDCT, fast FFT, Motion estimation, variable length decoding etc. The other required functions and control is usually mapped to a specialized DSP and RISC processor. The tutorial also touches upon the strategies for throughout enhancement and power consumption reduction techniques in digital circuits.
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