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Abstract: Objective To establish a cold and heat prediction model of traditional Chinese medicine by using multi-source intelligent
sensory information fusion technology, and provide a new methodological reference for the evaluation of cold and heat properties of
traditional Chinese medicine. Methods According to the neutral flavor and meridian tropism of the 2020 edition of the
Pharmacopoeia of the People’s Republic of China, 97 kinds of traditional Chinese medicines with cold and hot properties (cold, slightly
cold, and cool is classified as cold; warm, slightly warm, and hot is classified as hot) were selected, the cold and hot medicinal properties
of the selected samples were used as label information (Y). The sensor data matrix of the above samples collected by PEN3 electronic
nose, SA402 B electronic tongue and ASTREE electronic tongue was the independent variable (X). Discriminant analysis (DA),
principal component analysis-discriminant analysis (PCA-DA), partial least squares-discriminant analysis (PLS-DA), support vector
machine (SVM) and least squares support vector machine (LS-SVM) were used to establish the single-source and multi-source
classification identification models of ¥ = F(X) relationship, and the model was optimized with the positive discrimination rate as the
index. Results Through the leave-one-out cross-validation method, the correct rate of the optimal model based on single-source
information fusion is 81.44% (PEN3/PLS-DA), and the correct rate of the optimal model based on multi-source information fusion is
85.57% (ASTREE + SA402B/LS-SVM). The correct rate of the model after multi-source information fusion is improved. Conclusion
In this study, multi-source intelligent sensory information fusion technology can improve the identification of cold and heat property
classification of traditional Chinese medicine to a certain extent, and provide a new reference for further application in the
modernization of traditional Chinese medicine.

Key words: multi-source information fusion; artificial intelligence senses; four Qi of Chinese medicine; cold and heat medicinal

properties; identification model
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Table 1 Sensitive substances of PEN3 electronic nose sensor
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Table 2 Matching information between eight sensors of Japanese SA402B electronic tongue and 11 taste values
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“x” indicates no taste information value.
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Table 3 Taste information value represented by french
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Table 4 Source information of 97 samples
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A is the First Affiliated Hospital of Henan University of Chinese Medicine; B is Henan Zhongyi Pharmaceutical Management Co., Ltd.; C is the Third

Affiliated Hospital of Henan University of Chinese Medicine.
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Table 5 Discrimination results of different models
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Fig. 2 Model score plots of PCA-DA (A) and PLS-DA (B)
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Fig.3 Receiver operating curve

(4)SVM HFIHZE G : 75 B2 AT Eed i 47 b
HEIE A (standard normal variation, SNV)” [
TRALER, B FALEE 5 1E1EF: “autoscaling”, 1% ERA%L
LA R FE A% R 2L (radial basis function, RBF), Tl
WESEHIHE RN 0.05, cost values HJIATE K
7 0.1, ERSANEHIESE “automatic (H3))”,
IR I S 0% BIIEZ S 20X cost values fH,
ik sE R ILE 4. HSEHIER S 2R (B 4) 7]
H1, 4 costvalues (A 1, %SHOH 1.6 B, HEAYES
RN, 038, BAIAGGR (F5) AR
B IEHFIZAN 72.16%, Hr 65 DNTEMERE M 7 DAL
BEHIDRHNE, 32 NSRS 20 B E A FENE .

(5) LS-SVM #iR&EHR: FEMFINERINE 5
FiR: &AL BIGUEXT LS-SVM HIH% pRi £ 251
EZHHATAL G LS-SVM H 1) &5 FLI0 U AR Al
TEHI%H 78.35%.

3.1.2 SA402B MHLTFHLR FEML 67%MEE
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A AR B A A, BRI T SRR RS,
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Fig. 4 Parameter optimization of SVM binary classification identification model
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Fig. 5 DA discrimination model diagram
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Table 6 Discrimination results of different models

B RSB OEE AE RSR IEAFE%

DA FEM: 53 12 0 73.20
it 14 18 0

PCA-DA FEM 56 9 0 77.32
it 13 19 0

PLS-DA FEME 53 12 0 70.10
s 17 15 0

SVM FEME 50 15 0 72.16
ok 12 20 0

LS-SVM FEM 62 3 0 85.57
o 11 21 0

(2) PCA-DA FFiRgER: il 6 Fras, LAk
IyikFE 10 N, PCA-DA BERIMERETA R BRAL, |
10 N Aoy AT AR R REAS 999% LA 128 545 B . B S 1
SRR 6 Fin, 65 ANFEPERES A 9 Mk A
IR, 32 ANERES A 13 AN N,
R E HIG 1A 2R 77.32%

(3) PLS-DA #HRZER: Wl 7 fior, MR
BN 8 MR FIZIRAIC, ik 8 MEAE
A DURREREA 99% LA A8 745 5 . PLS-DA %
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B, BAERRR RN, N 0.3, BB WER 6
Fizn, SEHIGIEHIZN 72.16%. o 65 NFEMEFE
b 15 ANYEES A, 32 NAHERESY 12 MR e
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Fig. 8 SVM cold and heat binary classification identification model optimization
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3.2.3 PEN3 ML T &R ASTREE BUHL 7 E45 8 ¥
PEN3 HLT £ F1 ASTREE 2 i T H AL 285 B A
JEERSTH PRI, SRS 7 WAL, DAL

PCA-DA.PLS-DA.SVM.LS-SVM /N 79.38%-
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B FESESR PEN3 T B SA402B Bl 75
ASTREE Wi & 385 BB G 5 8 3L 50 PR I 2
P, SRR IR K 7 W40, DAL PCA-DA. PLS-
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71.13%. 74.23%. 72.16%-
4 g
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Fig. 9 Model identification results
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Table 7 Summary of cold and heat single source and multi-source classification identification results of traditional Chinese

medicine

e YRR 4 JLE HI 2% YRR 25 L IE B 2/,

B A B C A+B A+C B+C A+B+C
DA 77.32 62.89 64.95 79.38 79.38 73.20 74.23
PCA-DA 75.26 67.01 67.01 73.20 7423 77.32 67.01
PLS-DA 81.44 57.73 68.04 78.35 81.44 70.10 71.13
SVM 72.16 69.07 72.16 76.29 73.20 72.16 7423
LS-SVM 78.35 72.16 76.29 72.16 77.32 85.57 72.16

A N PEN3 L T-£; BJy SA402B T T75; C A ASTREE H 1.

A is PENS3 electronic nose; B is SA402B electronic tongue; C stands for ASTREE electronic tongue.
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