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Research Progress of Shifted Excitation Raman Difference Spectroscopy
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School of Instrument Science and Opto-Electronics Engineering, Beijing Information Science &

Technology University, Beijing 100192, China

Abstract

affect the detection of Raman spectroscopy signals. This paper introduces several differential Raman spectrum restoration

Fluorescence interference is a major challenge in Raman spectroscopy, as strong fluorescence will seriously

methods (integration method, curve fitting method, deconvolution method, etc.) of shifted excitation Raman difference
spectroscopy for defluorescence technology, and discusses its principle, implementation, and performance characteristics.

In addition, the application of differential Raman spectroscopy in food, medicine, agriculture and other fields is analyzed in

detail, which shows that shifted excitation Raman difference spectroscopy has broad application prospects.

Key words Raman spectroscopy; shifted excitation; fluorescence suppression; reconstruction algorithm
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Fig. 1 Overview of acetonitrile differential Raman spectroscopy processing steps. (a) Raw spectra at two different excitation

wavelengths; (b) differential spectrum; (¢) Raman spectrum restored using integral method; (d) ideally, Raman spectrum

restored using integral method
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Fig.3 Acetonitrile differential Raman spectra. (a) Raman spectra of acetonitrile excited by 784.5 nm and 785.5 nm wavelengths;

(b) deconvolution and restore of Raman spectra
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Table 1 Summary of the main Raman bands used in item classification analysis

Material

Raman bands /cm ™

Analysis method

Reference

Food wrapping paper

Medicine plastic packaging bottle

Plastic bottle cap

Plastic medicine bottle

Dairy packaging

Pharmaceutical plastic and

aluminum packaging sheet

Disposable plastic lids

Edible oil barrel

360,430,464,674,790,1048,1096
153,280,711,1085
150,277,461,619,988,1085,1138
222,288,406,606
632,810,973,1096,1147
842,1289,858
393
807,1073,1144
841,1326
810,842,973,1147,1167,1330,1459
1063,1129,1295,1440,2721,2848
280,711,1085
628,852,1096,1284,1617,1731
1058,1124,1284,1441
804,836,969,1152,1328,1458
616,788,997,1027,1188,1604
1083
1090,1120,1295,1377,1441
1059,1125,1289,1429
1157,1330,1458
625,684
1000,1029
1283,1602,1716
900,810,1322,842,809,841
1170,1129,1063,999
1602,1449,1327,220,1031
1433,1288,1121,1053
1720,1608,1087,849,624

PCA,FDA

PCA,FDA,ANN-MLP/RBF

PCA,FDA,HCM

PCA,HCM,FDA,ANN

Cluster analysis

PCA, between-group linkage,

system clustering

K-means

K-means

[20]

[21]

[22]

[26]

[27]

[28]
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1

Material Raman bands /cm Analysis method

Reference

632,858,1096,1289,1614,1727
810,842,973,1147,1167,1330
1063,1129,1295,1440,2721,2848

Food plastic packaging box Cluster analysis

[29]

810,842,973,1147,

Cl lastic t
ear plastic tape 1330’1459

1167,

PCA, system clustering, K-means [30]

596,808,986,1184,1450,1734

618,790,997,1027,1154,1193,

Car lampshade
1447

PCA,SOM, multiple unordered

. . [31]
logistic regression, SVM

632,702,822,884,1108,1230

Eye drops plastic bottle

1059,1125,1292,1437,2006

K-means [32]

291,366,491,819,1002,1039,
1244,1375,1665

250,467,759,916,1011,1063,
1217,1306,1641

243,519,856,925,988,1231,
1302,1442,1643

Rubber gloves

218,736,1002,1276
1437,1668

Cluster analysis [33]

,1303,

361,625,684,912,1080,
1153,1172,1259,1329,1429

Wire plastic sheath

810,842,973,1147,1167,1330
632,858,1096,1289,1614,1727

Plastic toothbrush handle

PCA, K-means, cluster analysis [35]

Characteristic peak peak [36]
position grouping .

Notes: PCA means principal component analysis, FDA means fisher discriminant analysis, ANN means artificial neural network, MLP

means multilayer perceptron, RBF means radial basis function, SOM means self-organizing map, and SVM means support vector machine.
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