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Abstract

Fractional Fourier transform (FrFT) has received much attention in the field of signal and image
processing. In the evolution of discrete forms of FrFT, low computational complexity is essential
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for practical applications. An efficient method of implementing FrFT algorithm using field pro-
grammable gate array (FPGA) is presented. In this paper, the calculation process of FRFT is de-
composed into one convolution and two multiplications. At the same time, in order to improve the
interpolation accuracy, sinc interpolation is used as the interpolation algorithm, and the convolu-
tion module is composed of finite impulse response filter, which improves the robustness of signal
convolution. For FPGA device (XC7VX690T), simulink and verilog hardware description language
(HDL) were used to analyze the proposed architecture. The obtained results are very close to the
simulation results. Finally, the architecture design and hardware requirements as well as the com-
ponents of the architecture are discussed.
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Figure 1. Top-level block diagram of DFrFT architecture
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Figure 2. Sinc interpolation block
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Figure 3. FrFT waveform diagram of 256-Point chirped signal with P
=0.80 in MATLAB
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Figure 4. Frequency response analysis of 256-Point chirped signal
with P =1.06 in MATLAB
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Figure 5. The frequency response Fourier transform result of the
signal realized in FPGA using the proposed architecture is P = 0.80
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Figure 6. FRFT results at P = 1.06 for the signal implemented in
FPGA using the proposed architecture
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Table 1. Resource utilization rate

=1 ZRFIAE

Resource Usage

Component
Name Resources Consumption Percent
BRAMs 1470 23 1.5%
DSPs 3600 1228 34%
LUTs 433,200 102,959 24%
Registers 866,400 61,936 7%
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