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Abstract

Data-Driven Parallel Implementation of FF'T

Shohei Uraoka

The fast Fourier transform (FFT) with high frequency resolution has been widely
demanded for many signal processing applications, e.g. audio and image filtering, digital
modem in wireless communication. This study aims at giving a data-driven parallel
solution for the large scale FFT implemented on FPGA, reconfigurable processor as
well as data-driven multiprocessor chip.

In this paper, parallel processing structure inherent in FFT is analyzed first. The
simplest data-driven implementation is equivalent to the signal flow graph of FFT but it
will generate a huge number of active intermediate data and might make the processor
overflow. On the contrary, sequential loop structure by which all intermediate data are
stored in the memory has no parallelism.

This paper introduces two hybrid implementations. One is to expand the loop by
using a kind of software pipelining technique. The other is a concurrent loop structure.
The evaluation results on a data-driven multiprocessor show that the concurrent loop

structure might achieve better scalability in proportional to the number of processors.
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