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Abstract 
 
The theoretical basis of current compression technologies is the quintessential R-D(rate-distortion) model that defines a non-
linear relationship between the distortion and target bit rate. This allows a video encoder to allocate bits to the compressed 
video so as to minimize the predicted distortion function given a bit rate constraint -- the higher the bit rate, the lower the 
distortion, and vice versa.  While current compression technologies have had a significant impact on industry (DVD, HDTV, 
video conferencing systems, etc.), computing in general, and video applications in particular, are going through a paradigm 
shift. Computing is no longer confined to desktops, rather it is available in a pervasive fashion. The explosive growth of 
mobile devices, pledged by wireless networks and other enabling technologies, promise a future in which intensive 
information accompanied by content-rich video will proliferate. This revolution leads to a number of new research problems, 
such as the limited battery power available in mobile devices. In this talk we introduce a new paradigm in video encoding to 
develop "smart" (for the lack of a better word) but highly efficient video encoders. We propose a theoretical P-R-D(power-
rate-distortion) model that facilitates the study and understanding of the interaction as well as tradeoffs between power, bit 
rate, complexity, and distortion.  In other words, the model relates distortion to bit rate as well as power, where the latter is 
mapped to the complexity of the encoder. A software-based video encoder architecture is proposed that allows the proposed 
techniques to be used in conjunction with all existing MPEG and H.26X video coding standards. The talk will also include an 
overview of various video related projects that we are pursuing. 
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