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Principal Component Analysis and Cluster Analysis
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[ Abstract ] Objective; To establish a near infrared spectral discriminant model of crude products,
counterfeit products and processed products of Calamina by principal component analysis and cluster analysis.
Method: Near infrared spectra of crude products, counterfeit products and processed products of Calamina were
collected. Each category sample was randomly divided into training set and testing set. The spectral preprocessing
methods and modeling spectral bands were screened, the principal component discriminant analysis model and the
cluster analysis model were established respectively. Result: Spectrs were preprocessed by the first derivative.
The characteristic spectral band of the principal component discriminant analysis model was 4 800-4 000 c¢m ',

and the characteristic spectral bands of the cluster analysis model were 7 300-7 000, 4 800-4 000 cm ~'. In the
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principal component discriminant analysis model, the prediction accuracy rate was 94.34%. In the cluster
analysis model, the prediction accuracy rate was 96.23% . Conclusion: The principal component analysis model
and cluster analysis model of near infrared spectra can be used for identification of crude products, counterfeit
products and processed products of Calamina.

[ Key words ] Calamina; detoxification and eyesight; near infrared spectroscopy; principal component

analysis; cluster analysis; processed products; counterfeit products
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Table 1 Information of Calamina samples

No. Sk YA Zn0/% gi No. P W Zn0/% gﬁ
1 RN KB SR AsA 69.95 A fh 12 g IKEEE SRR A A 68.95 A4
2 WM KB AR 59.25 A 13 S KEEW FWH A=A 69.82 A
3 MM ke 67.79 14 Gdeic® KB 69.59 R
4 JUEETIX KB B A 61.83 A 15 A @ KEET AR EER R a 70.08 S
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Fig.1 Near-infrared spectra of Calamina samples
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Fig.2 Score scatter plots of first and second principal components in full spectrum of Calamina training set samples
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Fig.3 Score scatter plots of first and second principal components under different spectral segments of Calamina training set samples
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Fig. 4 Principal component discrimination diagrams of

Calamina samples
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Fig.5 Cluster analysis of Calamina training set samples in first derivative preprocessing of full spectrum
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Fig.6 Cluster analysis of Calamina testing set samples
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