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Computer simulation analysis of quantization error of Fourier spectrometer
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[ Abstract] The influence of quantization error on infrared spectral accuracy of Fourier transform is analyzed. The method of
integral to discrete summation is used to model and simulate the interferogram. The interferogram signal is subjected to fast Fourier
transform after converted by digital-to—analog converters with 8 bit, 12 bit, 16 bit, and 20 bit, and the spectrum data is decoded.
At the same time, the deviation degree between the spectrum diagram of the digital-to—analog converter with different bits and the
original spectrum is quantitatively compared , and the influence of quantitative error for the spectrum migration is analyzed at the
position of the absorption peak. The result shows that the average deviation error of the 20 bit digital —to —analog converter is
1.884 97, and the model can be used as the theoretical basis on the correction algorithm of correlation error caused by quantization
error.
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Fig. 1 Working principle diagram of FTIR
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Fig. 3 Quantized and unquantized spectra
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Fig. 4 Deviation of the quantized spectrum from the original

spectrum
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Fig. 5 Absorption peak refinement spectrum at 900 cm™!
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