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1. The Subject and Aims of Research

Low Power SoC Design and Synthesis
Low Power Image Processing
Low Power Computer Organization and Architecture

2. Related Recent Research Topics

« Low Power Precomputation- CAM Design
In this research, we propose an algorithm to synthesize
a proper pre-computation circuit based on the
Block-XOR architecture for specific data types.
Because the Block-XOR architecture is only suitable
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reduce the number of comparison operations and Comparison
further save power consumption. The experimental
results showed that our proposed approach effectively
reduces 3% to 13% of comparison operations and saves
2% to 10% of power reduction compared with the

Block-XOR architecture.

« Low power Dynamic Bus Design
As technology scales down to
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consumption of the bus up to 12%

compared to the non-encoded case. We also propose an area-aware scheme to optimize our
circuits in terms of power consumption and area. The scheme can reduce the circuit area up to
29% while keeping almost the same power reduction.

Low Power Cordic Based Loeffler DCT for Signal Processing

A computationally efficient and high-quality preserving discrete cosine transform (DCT)
architecture is presented. It is obtained by optimising the Loeffler DCT based on the coordinate
rotation digital computer (Cordic) algorithm. The computational complexity is reduced
significantly from 11 multiply and 29 add operations (Loeffler DCT) to 38 add and 16 shift
operations without losing quality. After synthesising with TSMC 0.13-mm technology library,
Synopsys PrimePower was used to estimate the power consumption at gate-level. The
experimental results show that the proposed 8-point one-dimensional DCT architecture only
consumes 19% of the area and about 16% of the power of the original Loeffler DCT. Moreover,



it also retains the good transformation quality of the original Loeffler DCT.
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« High Quality Robust Digital Watermarking
According to Low Power Watermarking Algorithm, we develop a high quality and robust
watermarking algorithm that combines the advantages of block-based permutation with that of
neighboring coefficients embedding. The proposed approach uses the relationship between the
coefficients of neighboring blocks to hide more information into high frequency blocks without
causing serious distortion to the watermarked image. In addition, an extraction method for
improving robustness to mid-frequency filter attacks is proposed. Our experimental results show
that the proposed approach is very effective in achieving perceptual imperceptibility. Moreover,

the proposed approach is robust to a variety of signal processing operations, such as
compression (JPEG), image cropping, sharpening, blurring, and brightness adjustments.
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