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Abstract Tea is one of the three most popular drinks in the world. It can not only refresh the mind, but also help digestion and
lower blood pressure. With the increasing advance of requirements of tea quality by people, it is necessary to achieve accurate
identification of different varieties of tea to prevent the false tea brands and adulteration in the tea market from happening. In
order to identify tea varieties quickly and accurately, a tea variety identification system was designed with a combination of
Fourier transform near-infrared spectroscopy (FT-NIR) and a novel fuzzy maximum entropy clustering. When traditional fuzzy
maximum entropy clustering (FEC) clusters the data with noise, clustering results are often prone to errors. that is to say, FEC
is sensitive to noise. To solve this problem, a mixed fuzzy maximum entropy clustering (MFEC) was proposed by introducing
possibilistic c-means (PCM) clustering into traditional FEC. MFEC has fuzzy membership and typicality values by iterative
computing, and it can cluster FT-NIR data mixed with noise accurately. Firstly, three kinds of Anhui tea samples (i. e. Yuexi
Cuilan, Lu’an Guapian and Shiji Maofeng) were prepared for FT-NIR data collection with Antaris [ spectrometer in the wave
number range of 10 000~4 000 cm '. Secondly, spectral data were preprocessed by multiple scattering correction (MSC), and
then the dimensionality of the data was reduced to 10 by principal component analysis (PCA) , and then the discriminant informa-
tion of the data was extracted by linear discriminant analysis (LDA). Finally, MFEC and FEC were applied to perform cluste-
ring analysis on the data, respectively, and they were compared in the clustering accuracy and convergence speed. The results of
this study indicated that in the condition of m =2, the clustering accuracy rate of MFEC was 100% , while that of FEC was
37.98%. MFEC achieved convergence after four iterations while FEC converged after 100 iterations. Therefore, MFEC could
cluster spectral data more efficiently than FEC, and MFEC had the obvious superiority. Three types of Anhui tea samples could
be classified correctly and efficiently by combining FT-NIR technology with PCA, LDA and MFEC. This method provided an
innovative method and design idea for the identification analysis in the tea testing field. and it has certain theoretical value and

good market application prospect.

Keywords Near-infrared spectroscopy; Tea; Principal component analysis; Linear discriminant analysis; Fuzzy maximum entro-

py clustering
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