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Abstract

A Data-Driven Implementation of

Discrete Wavelet Transform for JPEG2000

Hirotaka SONEDA

JPEG2000 was recently standardized as an image compression scheme in place
of JPEG. Then, various JPEG2000 applications, e.g., a digital photograph, a medical
image, E-commerce, mobile terminal, and so on, might come into wide use because of
its higher compression rate, quality, and flexibility. However, the JPEG2000 employed
some complicated sub-algorithms such as embedded block coding optimized transform
(EBCOT) and discrete wavelet transform (DWT).

In this research, a data-driven parallel implementation method of lifting-based in-
teger DWT for JPEG2000 is proposed. The proposed method utilizes spatial and time
parallelism inherent in the DWT. Furthermore, the method efficiently executes this
parallel DWT program on a data-driven media processor (DDMP) because DDMP can
realize the highly parallel processing and the low power consumption by virtue of its
unique architecture. In the method, a pair of neighbor pixel data with each conditinals
execution flag is concurrently operated by single machine instructions, so that the total
processing load reduced to about 50 % without memory. Performance evaluation results
shows that the proposed method is 1.4 times faster than the other DSP implementations

under the equivalent clock frequency.
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