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A Fixed-Point FFT Precision Analysis of Image Processing
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Abstract The aim of this paper is to analyze the fixed-point Fast Fourier Transform (FFT) of the image based on a TI chip
TMS320DM642 whose multiplier is 64 bits. By virtue of the bufferfy merging equations of the FFT and the step to achieve
the Fourier Transform of the image data, the effect of noise on fixed-point FFT was discussed from two aspects: word-length
error and overflow error. The mean of the error and the max ratio of the error to signal were educed. As the M x N image for
example, the analysis indicate that the word-length error mean of the fixed-point FFT is linearly increased with M and N,
and the overflow error mean of the fixed-point FFT is so small compared to the word-length error mean of the fixed-point
FFT that can be ignored. To test the analysis, many simulations with different M x N are conducted on DM642 EVM Block
supplied by Beijing Real-time Technology CO., LTD. The result of simulations based on ICETEK-DM642-PCI Emulator
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are in agreement with the theoretical analysis.
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Fig.1 The bufferfly of the decimation-in-time radix-2-FFT
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Fig.2 The linear noise butterfly of the fixed-point FFT error
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