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Abstract : To meet the usage of discrete wavelet transform (DWT) on potable devices, this
paper implements 2-level DWT wusing a reference many—-core processor architecture and
determine the optimal many-core processor. To explore the optimal many—-core processor, we
evaluate the impacts of a data—per—-processing element ratio that is defined as the amount of
data mapped directly to each processing element (PE) on system performance, energy efficiency,
and area efficiency, respectively. This paper utilized five PE configurations (PEs=16, 64, 256,
1,024, and 4,096) that were implemented in 130nm CMOS technology with a 720MHz clock
frequency. Experimental results indicated that maximum energy and area efficiencies were
achieved at PEs=1,024. However, the system area must be limited 140mm2 and the power should
not exceed 3 watts in order to implement 2-level DWT on portable devices. When we consider
these restrictions, the most reasonable energy and area efficiencies were achieved at PEs=256.

Keywords : Discrete wavelet transform, Many-core processor, Energy efficiency, Area efficiency
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