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Fig. 1 Schematic diagram of SHRS detection
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Fig. 2 Structure diagram of the detection system for rapid and

direct detection of material Raman spectra
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Fig. 3 Experimental detection system diagram
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Fig. 4 SHRS interferogram processing and restoration spectra

(a): Clover 2D interferogram; (b): Row average interferogram;

(¢): Fourier transform spectrum of the mean interferogram; (d): Fourier transform spectrum of each row;

(e): Row spectral mean; (f): 2D spectrogram; (g): The center row corresponds to the spectrum
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Fig. 6 Resampling the fitted line with 2D spectrogram
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Fig. 7 Comparison of Raman spectra of clover
obtained by three methods
(a): Row by row Fourier transforms add and average; (b): The
center row of 2D spectrogram corresponds to the spectrum; (c¢): The

corresponding spectrum of the line is resampled in 2D spectrogram
:': N
4 45 i

SHRS 7E S8 ik #2 b, i TR 5 o . Ot =# 2 1F
AR AR B e 8 22 45 TR IR 2 R B CCD SRR 2 1) T3 W A 1
TSR A AN I ) L AR LU R SO A B, AT B
AR T RS RIE IR A . ASCR T T —Fi 4L ¥ SHRS +
WEIR I k. WLV MO E B Ao, % 7 LR X
SHRS T # F #E47 AL BEAT . SEH R AL 48 T W b 47 — 4k
A B AR A, ARAS ARSI AL TR T A K P KOk
PRI — U3 e AE 4 3 B R AT B 7 ) RS, SRR BLIK
L2k R v X %:éﬁ*ﬁ FEEATR S R, 3B R R
TR S . AR EYIZ T kAL B R, O
SRR AT LA 2000 B R 0 P M A T Ol 9 T
FI 30 52 B JR AN 35 59 A A 25 SUB0RE S LR T3 B R
TR, JE SHRS 7 AR AL B1 1 — F o a5 i .



%1 FHoR A BT (8] A 22 L2 AR S AL BT ik DT 97

References

[1] QiulJ, Li X T, Qi X D. IEEE Photonics Journal, 2019, 11(5);: 6802612.

[ 2] Ottaway J M, Allen A, Waldron A, et al. Applied Spectroscopy. 2019, 73(10): 1160.

[ 3] Barnett P D, Angel S M. Applied Spectroscopy, 2017, 71(5);: 988.

[4] Egan M ], Angel S M, Sharma S K. Journal of Raman Spectroscopy, 2017, 48(11): 1613.

[ 5] Egan M ], Acosta-Maeda T E, Angel S M, et al. Journal of Raman Spectroscopy, 2020, 51(9): 1794,

[ 6] Gomer N R, Gordon C M, Lucey P, et al. Applied Spectroscopy, 2011, 65(8); 849,

[ 7] Lamsal N, Angel S M. Applied Spectroscopy, 2015, 69(5);: 525.

[ 8] HU Guang-xiao, XIONG Wei, LUO Hai-yan, et al($]] %%, A€ ff5, P iFH#E. %). Spectroscopy and Spectral Analysis O 24 5 M i 4
#r). 2016, 36(12): 3951.

[9] Egan M ], Angel S M, Sharma S K. Applied Spectroscopy, 2018, 72(6): 933.

[10] Lamsal N, Sharma S K, Acosta T E, et al. Applied Spectroscopy, 2016, 70(4);: 666.

[11] Hu G X, Xiong W, Shi H L, et al. Journal of Raman Spectroscopy, 2016, 47(3);: 289.

[12] Gojani A B, Palasti D J, Paul A, et al. Applied Spectroscopy, 2019, 73(12); 1409.

Research on Raman Signal Processing Method Based on Spatial
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Abstract Spatial heterodyne Raman spectroscopy is a hyperspectral detection technology that has emerged in recent years. It has
the characteristics of non-contact, fast, simple, repeatable and no sample preparation required for Raman spectroscopy, but also
the advantages of high resolution, high throughput and no moving can detect signals in the characteristic wavelength center range
of the measured realize the direct measurement of weak Raman optical signals. Due to the weak signal to be measured, the
machining accuracy of optical components, and the errors caused by device packaging and instrument installation, the
interferogram received by the spatial heterodyne Raman spectrometer (SHRS) will have uneven light intensity distribution,
interference fringe tilt or distortion. Therefore, the accuracy of the spectrum signal obtained by the ordinary spectrum recovery
method is reduced or even hard to be identified. According to the error characteristics of the interferogram detected by SHRS,
the two-dimensional Fourier transform is applied to the spectral restoration of the SHRS interferogram and a method of
extracting the strongest line direction spectrum based on two-dimensional frequency domain spectrum resampling is proposed.
The extraction process is to perform a two-dimensional Fourier transform on the collected interferogram of the target to obtain a
two-dimensional spectrogram. By using the position information of the characteristic peaks of the two-dimensional spectrum
signal of the single-wavelength or multi-wavelength light source collected by the same experimental system, the linear equation of
the maximum direction of the light information intensity is obtained by fitting. According to the coordinate position of the
intersection point of the straight line and each column of the target two-dimensional spectrogram, the pixels and the weight
contributed by the resampling are determined. All columns of pixels is resampled along the fitted linear equation to obtain the
final spectral signal. The method is applied to the clover interferogram data, and the recovered spectrum is compared with those
obtained by other methods. The results show: compared with the one-dimensional row average spectroscopy method, the
spectrum obtained by this method has a more obvious signal intensity in the center area of the detection eliminates the influence of
the noise at the same time; compared with the direct extraction method of the two-dimensional spectrum center row, it slightly
improves the recovered spectrum. However, due to the influence of the y component of the interference fringe, the final

spectrum obtained by resampling along the strongest direction has a narrower half-width of the main peak and a smaller side
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frequency noise intensity. If the influence of the y component increases, the spectrum restoration effect of this method will
become more obvious. This method is a useful supplement and an attempt for data processing of spatial heterodyne Raman
spectroscopy.

Keywords Spectroscopy; Spatial Heterodyne Raman; Interferogram; 2D Spectrogram
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