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‘ DWT (Discrete Wavelet Transform) w | . | | | -~ . . -
= Extend the boundary pixels (To eliminate time consuming calculations To optimize the program on multicore CPUs we first analyze and optimize
for the pixels at the boundary of the image which require values for pixels the serial execution of the program and then identify sections that can
DWT is a wavelet transformation method in which the pixels of an “out” of the image) be executed in parallel. For the parallel execution we investigate
image, as wavelets, are discretely sampled. DWT is used in many performance gains using both OpenMP and CilkPlus.
research and industrial areas: The results in Table 2 below represent the best cases of the DWT
" jmage compression algorithms such as JPEG 2000 and CCSDS-122.0- algorithm execution across the various platforms.
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™ numbers in the cells correspond to TABLE 2: THE EXECUTION TIMES (IN MS) OF THE DWT ALGORITHM IN EVERY PROCESSING COMPONENT.
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Fig. 1: DWT separates the image in 10 sub-bands (upper) and operates in three levels (lower). 0

" For column transform the same steps are followed except that the N
5.02 7.1

The image pixels are filtered into two sets of integer wavelet calculations are done column-wise. 0
coefficients: set D which represents the high frequency of a pixel and ¥ shared memory is used in order to efficiently coalesce global R A
set C which represents the low frequency. memory accesses, while processing the image in columns.
) . . Fig. 4: The speedups of the GPUs against the CPUs for the DWT algorithm execution
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The experiments of the DWT were conducted in three different systems.
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