Colorado State University
presents

Dr. Ishfaq Ahmad
Computer Science and Engineering Department
University of Texas at Arlington

Abell Distinguished Lecture in
Computer Engineering
Joint Electrical and Computer Engineering Department
and Computer Science Department Seminar

“Power-Aware High-Performance Computing:
The Dawn of a New Era”
Monday, October 8, 2007
Reception 10:30 am
Lecture 11:00 am to 12:00 noon
Lory Student Center room 230

ABSTRACT
Energy is one of the most valuable and scarce resources, a major portion of which is now being consumed to
power up computers and their accessories. We address several research issues in power-aware computing at
various levels, such as system, software, and applications. Power-awareness is an essentially important issue in
pervasive environments due to battery constraints. We focus on video compression, which due to its intensive
computational requirements can quickly deplete a battery. The theoretical basis of current video compression
technologies is the quintessential R-D (rate-distortion) model that epitomizes the non-linear relationship
between distortion and target bit rate. The model 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. In this talk, we introduce a new paradigm of 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-ratedistortion) model that facilitates the understanding of the interactions as well as tradeoffs between power, bit
rate, distortion, and complexity. This in turn allows the encoder to apply optimization techniques for preserving
the power while enhancing its visual quality. A software-based architecture is also proposed that allows the
proposed techniques to be used in conjunction with MPEG and H.26X video coding standards.
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