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An Encoding Algorithm for Low Power Consumption
and Its Preliminary Evaluation

Tsuneo Nakanishi?)  Akira Fukuda?

1) Graduate School of Information Science
Nara Institute of Science and Technology
2) Graduate School of Information Science and Electrical Engineering
Kyushu University

Abstract

Since power consumption of a CMOS circuit is proportional to the number of its transition
activities, it is a possible solution for reducing power consumption to re-encode a given
data stream to minimize the number of bit toggles. We show that the re-encoding problem
is a mixed-integer quadratic programming, or MIQP for short. However, the MIQP is an
intractable problem to solve analytically in shorter computation time. Therefore, we solve
the re-encoding problem by simulated annealing. The simulated annealing based algorithm
reduced the number of bit toggles 0% to 51.6%. The reduction ratio was dependent on the
kind of the given file and the bit width of the codes.
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