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Low Power Optimization of MPEG-2 AAC with Microscopic Dynamic Voltage
Scaling(DVS)
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Abstract - This paper proposes a new means of performance optimization for multimedia algorithm utilizing the
Microscopic DVS (Dynamic Voltage Scaling). The Microscopic DVS technique controls the operating frequency and the
supply voltage levels dynamically according to the processing requirement for each frame of multimedia data. The
huffman decoding algorithm of MPEG-2 AAC audio decoder is optimized to maximize the power saving efficiency of
Microscopic DVS technique. The experimental results show the reduction of computational complexity by more than 30%
and the reduction of power consumption by more than 17% compared with those of the conventionally fast method.
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Fig. 1 An example of application of Microscopic DVS
Power optimization techniques
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Fig. 2 An example of Reconstructed Huffman tree of
Compacted codeword based Huffman decoder
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Table 1 One-dimensional array structure of the Huffman
tree of binary tree search method

index Left—child’s . .
(Name of Leaf_node | address or Right-child’s
node) return value address
0 (R) False 1 2
1 (a) True A -

2 False 3 4
3 (b) True B -
4 False 5 6
5 (c) True C -
6 (d) True D -
E: 4 2 2 =20A mHotst gralo] =gt 2| (XY HH

Table 2 One-dimensional array structure reconstructed from
the Huffman tree

index Number of | Sequence of Pointer
(Codeword) symbols Symbols update
0000 3 AAA 0
10001 2 AA 1
2010 2 AB 0
3011 1 A 2
4100 2 B.A 0
5(101) 1 B 1
6 (110 1 C 0
7011 1 D 0
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Fig. 3 Power saving performance of MPEG-2 audio/video
algorithm on the Microscopic DVS based MSP
system
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Table 3 Mean of instructions for 1symbol search and Power
consumption by Huffman decoding algorithms
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Fig. 4 The comparison of the average number of DSP
instructions for the one Huffman symbol search at
the MPEG-2 AAC decoder
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