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Fourier interpolative sampling algorithm in Fourier transform
infrared spectrometer
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Abstract: In order to solve the problem of complex and time-consumption of reference signal zero
crossings in the traditional "Brault" sampling method, a method based on Fourier interpolation technique
was proposed to find the zero-crossing. Compared with other interpolation methods, the results showed
that this method could ensure the accuracy of zero-crossing information and simplify the complexity of
data processing. The linear fitting coefficient of zero-crossing information obtained was greater than
0.999. In the range of 2 100 -2 200 cm ™', when the error of reference laser signal was small, the
instrumental SNR obtained by the Fourier interpolation method was 1.03 times that obtained by the cubic
spline interpolation method, and the result obtained by the linear interpolation method was consistent with
Fourier interpolation method. When the error of reference laser signal was relatively large, the
instrumental SNR obtained by the Fourier interpolation method was 1.05 times of the SNR obtained by
the linear interpolation method.
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Fig.1 Schematic diagram of laser and infrared signal processing
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Tab.1 Comparison of parameters of different interpolation methods

Parameters

Interpolation method

Interpolation results(the circle represents the original data, the
solid line indicates the interpolation result)

Interpolation
function runtime/s

Take up computer
memory (RAM)/MBit

1.0p
0.6
0.2
Linear interpolation —0.2}

-0.6f

0.1181 1950

*1.00

1.0r

0.5

0

Cubic spline interpolation -0.5¢
— 1 '0 L

10 12

0.153 5 1945

Fourier interpolation

10 12

0.089 5 1853

0 12
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Fig.3 Infrared signal interpolation reconstruction process
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Fig.5 Zero value with different interpolation factors
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Fig.8 Synchronous sampling of laser and infrared signal
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Fig.9 Linear fitting of zero-crossing position of laser
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