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Fast detection of storage year of Pu’er tea
based on electronic tongue and DWT-PSO-LSSVM model

JING Xiaoyu, MIAO Nan, YANG Zhengwei, LI Qingsheng, ZHANG Xin, WANG Zhiqgiang
(School of ComputerScience and Technology, Shandong University of Technology, Zibo Shangdong 255049, China)

[ Abstract] The detection method of storage year of Pu ‘er tea has the problems of complicated operation and analysis process. In
order to realize fast and objective evaluation of pu ‘er tea with different storage year, electronic tongue combined with DWT-PSO-
LSSVM detection model are adopted to conduct qualitative analysis of tea samples with 5 different storage years. According to the
characteristics of the output signal of electronic tongue, discrete wavelet transform is used as the feature extraction method for
preprocessing. On this basis, particle swarm optimization—least squares support vector machine (PSO-LSSVM) is used to classify
and identify the storage year of Pu “er tea. The experiment shows that compared with traditional machine learning models, DWT-
PSO-LSSVM model possesses a better classification effect for pu “er tea, in which the Precision, Recall and F1-Score are 4.8% ,
94% and 0.936, respectively. The results show that DT-PSO-LSSVM combined with electronic tongue are suitable for fast detection
of storage year of Pu’er tea and has high classification accuracy.

[ Key words] Pu ‘er tea; electronic tongue; discrete wavelet transform; particle swarm optimization algorithm ; least square support
vector machines; rapid detection
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Fig. 1 Electronic tongue system structure
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Fig. 2 Basic flow of PSO optimization LSSVM algorithm
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Fig. 3 Response signal of working electrode array
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Fig. 4 Waveform similarity coefficient statistics under different

wavelet bases and decomposition layers
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Fig. 5 Classification confusion matrix of three models ( BPNN model, LSSVM model, PSO-LSSVM model)
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Tab. 1  Performance comparison of different pattern recognition
models
A Precision/% Recall/% F1-Score
BPNN 85.4 82 0.814
LSSVM 90.2 88 0.878
PSO-LSSVM 94.8 94 0.936
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