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Abstract

This paper proposes a new power minimization technique for the frame-based multimedia signal processing. The
derivation of the technique is based on the newly proposed microscopic DVS(Dynamic Voltage Scaling) method, where, the
operating frequency and the supply voltage levels are dynamically controlled according to the processing requirement for
each frame of multimedia data. The multimedia signal processing algorithms are also redesigned and optimized to
maximize the power saving efficiency of the microscopic DVS technology. The characterization of the mean/variance
distribution of the processing load in the frame-based multimedia signal processing provides the major basis not only for
the optimized application of the microscopic DVS technology but also for the optimization of the multimedia algorithms.
The power saving efficiency of the proposed DVS approach is experimentally tested with the algorithms of MPEG-2 video
decoder and MPEG-2 AAC audio encoder on the ARM9 RISC processor. The experimental results with the diverse
MPEG-2 video and audio files show the average power saving efficiencies of 509 and 30%, respectively. The results also
agree very well with those of the analytic derivations.
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