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(Analysis of Power Saving Factor for a DVS Based Multimedia
Processor)
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Abstract

This paper proposes a DVS method which effectively reduces the power consumption of multimedia signal processor.
Analytic derivations of effective range of its power saving factor are obtained with the assumption of a Gaussian distribution
for the frame-based computational burden of the multimedia processor. A closed form equation of the power saving factor is
derived in terms of the mean-standard deviation of the distribution. An MPEG-2 video decoder algorithm and AAC encoder
algorithm are tested on ARM9 RISC processor for the experimental verification of the power saving of the proposed DVS
approach. The experimental results with diverse MPEG~2 video and audio files show 50730% power saving factor and show

95

good agreement with those of the analytically derived values.
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Power minimization techniques through voltage—-
frequency ocontrol in muitimedia processing.
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Fig. 2. DVS based low power multimedia system
architecture using HW-S/W collaboration.
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Table 1. Computational burden and power saving
performance of infinite level system in MPEG-2
video decoder.

Std. Processor Poviler
Video stream Mean dev. Max saving
(MIPS) (MIPS) performance factor
(MIPS) (%)
Any Given Sunday 1079.2 255.8 1846.5 34.2
Brave Heart 967.7 187.3 1529.7 40.0
Coyote Ugly 9537 297.7 1846.6 26.7
Hunt for Red Oct  982.9  283.8 1834.3 28.7
Mission Impossible 716.8  286.8 1577.0 20.7
Negotiator 1086.7 260.8 1869.2 33.8
Patriot Game 7844  265.8 1581.8 24.6
River dance 971.8 271.0 1784.9 29.6
The Firm 1096.2  490.9 2568.8 18.2
Wild Wild West  1111.7 231.2 1805.3 37.9
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Table 2. Computational burden and power saving
performance of infinite level system in MPEG-2
AAC encoder.
Processor
Power
Audio dat Mean  Std. dev, Max .
udio data (MIPS) (MIPS) performance saving
factor (%)
(MIPS)

ABBA 70.4 8.3 95.1 54.7
Andre Gagnon 69.6 6.4 88.8 61.4
Dixie Chicks 82.4 10.9 115.0 51.2
Garry Moore 79.5 11.4 113.8 48.8

Kenny G 70.0 6.7 90.1 60.3
Kenny Rogers 79.4 9.6 108.4 53.7

Mo better Blues 82.1 10.6 113.9 52.0

Nirvana 78.8 8.4 104.1 57.3

Radiohead 82.1 13.0 121.3 45.8
Sumi Jo 68.5 6.8 88.9 59.3
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