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Abstract

There are more than 12,000 Kkinds of traditional Chinese medicine recorded in the dictionary, and
different kinds of traditional Chinese medicine are distributed in many places of origin, so the task
of identifying the place of origin of traditional Chinese medicine is extremely difficult. In this pa-
per, the near-infrared spectral data and mid infrared spectral data provided by the 2021 “Higher
Education Society Cup” National Undergraduate Mathematical Modeling Contest E question “Ap-
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pendix 3” are taken as research samples. First, the data provided are preprocessed, feature vec-
tors are extracted, and dimensions are reduced. Then, support vector machine (SVM) algorithm is
used to solve the problem and evaluation indicators are used to achieve 83.8% accuracy in training
sets and 98.7% accuracy in test sets.
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Figure 1. Mid-infrared spectral data plot
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Figure 2. Near-infrared spectral data plot
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Figure 3. Combined mid-infrared spectra
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Figure 4. First-order smoothing of near-infrared spectral data
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Figure 5. Mid-infrared spectral data after first-order smoothing
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Figure 6. Near-infrared spectral data after first-order smoothing
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Table 1. Near-infrared spectroscopy
= 1. IELIIMNEIERERE

No (0) 4 4004 4005 4006 4007 9997 9998 9999 10,000
1 14 0.869187 0.869187 0.869769 0.869769 ..  0.420397 0.420397 0.420397 0.420764
2 13 0.944521  0.944521 0.944225 0.944225 .. 0.382062 0.382062 0.382062 0.382062
3 17 0.959754 0.959754 0.961532 0.961532 .. 0.401349 0.401349 0.401349 0.40136
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4 0 0.869418 0.869418 0.87161  0.87161 0.405511 0.405511  0.405511  0.40605
5 16 0.913759 0.913759 0.915178 0.915178 0.417069  0.417069 0.417069 0.418042
6 17 0.949069 0.949069 0.950782  0.950782 0.412635 0.412635 0.412635 0.412939
7 5 1.01663  1.01663 1.0169 1.0169 0.458986  0.458986  0.458986  0.459253
249 7 0.915109 0.915109 0.916006 0.916006 0.390883  0.390883  0.390883  0.391525
250 7 0.941788 0.941788 0.942736  0.942736 0.391661  0.391661  0.391661 0.392434
251 16 0.952433  0.952433  0.953022 0.953022 0.405308  0.405308 0.405308 0.405596
252 2 0.959031 0.959031 0.959407 0.959407 0.402501  0.402501  0.402501  0.402977
253 17 0.955752  0.955752  0.957249  0.957249 0.397983  0.397983  0.397983  0.398028
254 11 0.909227  0.909227  0.909961 0.909961 0.4059 0.4059 0.4059  0.406435
255 6 0.902235 0.902235 0.902844  0.902844 0.386275 0.386275 0.386275 0.386464
Table 2. Mid-infrared spectral matrix
7= 2. PLIINKIBIERE
No opP 552 553 554 555 3996 3997 3998 3999
1 14 0.026602 0.031197 0.031197 0.034768 0.006093  0.006118 0.006118  0.006148
2 13 0.027282  0.033386 0.033386 0.038157 0.006356  0.006385 0.006385  0.006415
3 17 0.019621 0.028953  0.028953  0.036467 0.012187 0.012229 0.012229 0.012268
4 0 0.004992 0.019785 0.019785 0.031172 0.006427  0.006437  0.006437  0.006427
5 16 0.017975 0.028234 0.028234 0.036466 0.015257  0.015259 0.015259 0.015276
6 17 0.020617  0.02996  0.02996  0.037593 0.009919  0.009931  0.009931  0.009933
7 5 0.028366 0.034168 0.034168  0.0387 —0.000311 —0.00317 —0.000317 —0.000321
249 7 0.027861 0.032238 0.032238  0.035482 0.001628 0.001621 0.001621  0.001604
250 7 0.025559  0.028484 0.028484 0.030757 —0.000159 —0.00181 —0.000181 —0.000217
251 16  —0.00863 0.012856 0.012856  0.02829 0.01229  0.010264 0.010264 0.010315
252 2 0.026924 0.030733 0.030733  0.03356 0.003821 0.0038 0.0038  0.003755
253 17 0.027081 0.032876 0.032876  0.037407 0.003574  0.003578  0.003578  0.003574
254 11 0.027094 0.031609 0.031609 0.034978 0.00566  0.005663  0.005663  0.005671
255 6 0.026076  0.029686  0.029686  0.032365 0.002604  0.002613  0.002613  0.002619
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Table 3. Near-mid-infrared spectral matrix

3. IEHPLISNIERERE

No (0) 4 552 553 555 556 9997 9998 9999 10,000
1 14 0.026602 0.031197 0.034768 0.034768 0.420397  0.420397 0.420397 0.420764
2 13 0.027282 0.033386 0.038157 0.038157 0.382062  0.382062  0.382062  0.382062
3 17 0.019621  0.028953  0.036467 0.036467 0.401349  0.401349 0.401349  0.40136
4 0 0.004992  0.019785 0.031172 0.031172 0.405511  0.405511  0.405511  0.40605
5 16 0.017975 0.028234 0.036466 0.036466 0.417069 0.417069 0.417069  0.418042
6 17 0.020617  0.02996  0.037593  0.037593 0.412635 0.412635 0.412635 0.412939
7 5 0.028366 0.034168  0.0387 0.0387 0.458986  0.458986  0.458986  0.459253

249 7 0.027861 0.032238 0.032238 0.035482 0.390883  0.390883  0.390883  0.391525

250 7 0.025559 0.028484 0.028484 0.030757 0.391661 0.391661 0.391661  0.392434

251 16  —0.008635 0.012856 0.012856  0.02829 0.405308  0.405308 0.405308  0.405596

252 2 0.026924 0.030733  0.030733  0.03356 0.402501  0.402501  0.402501  0.402977

253 17 0.027081 0.032876 0.032876 0.037407 0.397983  0.397983  0.397983  0.398028

254 11 0.027094 0.031609 0.031609 0.034978 0.4059 0.4059 0.4059 0.406435

255 6 0.026076  0.029686 0.029686 0.032365 0.386275 0.386275 0.386275 0.386464
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Table 4. Symmetry curve of coincidence degree is obtained from near-infrared spectral data
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Table 5. Preliminary origin identification based on near-infrared spectral data
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Table 6. The symmetry curve of coincidence degree is obtained from the mid-infrared spectral data
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Table 7. Preliminary origin identification based on mid-infrared spectral data
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Table 8. Symmetry curve of coincidence degree is obtained from the near-mid-infrared spectral data
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Table 9. Preliminary origin identification based on near-mid-infrared spectral data
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Table 10. Preliminary identification results of unknown medicinal materials
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Table 11. Final identification results of unknown medicinal materials
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