R EmiB Modern Food Science and Technology 2021, Vol.37, No.3

RS TG S SCEFHERN A RZF R IR

FiiLRR, SoisiE, BEE, REL
(FAb Tk X F o F2 8 T/aF%, RiE 300401)

TE: RIHFRFAPIEABRIAANEA EZETL. KAFRANNFAANTA Tzt £, BASERGHA, 2Rl AT
HAFAE . SORSFAER BRAHFAER) X FrE) AL (Support Vector Machine, SVM ) 123142, & 26 KA AR A E A 2 % #: (Standard Normal
Variate, SNV ) st K473 — 1L 52, RBREAFAE, 25 SYM KA REi@id T 54 A fEALE AR\ ( T-Distributed Stochastic
Neighbour Embedding, T-SNE ) Sk & 4 & A 4B s M 2R = 9], RBRFAE B R, & A &R JE 344 4614 ( Gray-Level Co-Occurrence
Matrix, GLCM), RIREGEAFAE, #35 SVM BEARA, RBIOUIHFIEA SO EATHIE ARk sy, 3 SVM RERA, iR
T, KA TN EIR A E S 91.11%, BFAER TR ERAEA 75.42%, BAFERI TN ERHFE A 95.14%, LEREY, S L
RS ILNT EHAAL, 450 R SIRAET AR SRR MR E, A —F R D ROEAEE, FINATHEEE (Antificial Bee
Colony, ABC) Hik, #AR#AL SVM AZRIGETIEF C A4 2550 E g » F3IRHAR, Fm|E A4 5 T4 08.61%. AAFR A K
W RF BT B AR T — AT 4975 k.

XA AR B AHOEAG AR, SURAHIE; HuBaRS; AR

XEES: 1673-9078(2021)03-301-307 DOI: 10.13982/j.mfst.1673-9078.2021.3.0826

Nondestructive Identification of Longjing Tea Grade by Fusing Spectral

and Textural Feature

LU Jiang-ming, FAN Ting-ting, MU Qing-shuang, KANG Zhi-long
(Electronics and Information Engineering, Hebei University of Technology, Tianjin 300401, China)

Abstract: The rapid and nondestructive identification of Longjing tea grade was of great significance. In this study, support vector
machine (SVM) model was respectively established by using hyperspectral imaging technology with six levels of Longjing tea, based on
spectral features, texture features and fusion features. First, standard normal variable (SNV) was used to normalize the spectra, extract the
spectral features, and establish the SVM spectral model. Then, the high-dimensional hyperspectral data was mapped to the low-dimensional
space through the T-distributed and stochastic neighbor embedding (T-SNE) algorithm, and feature images were selected. Gray-level
Co-occurrence matrix (GLCM) was applied to extract texture features and establish a SVM image model. Finally, spectral features and texture
features were fused at the data level to establish a SVM mixture model. The results showed that the recognition rate of predictive sets based on
spectral model was 91.11%, the recognition rate of predictive sets based on image model was 75.42% and the recognition rate of predictive sets
based on mixed model was 95.14%. It illustrated that compared with modeling using only spectral or texture information, combining spectral
and texture features can improve the accuracy of identification. In order to further improve the performance of the mixed model, artificial bee
colony (ABC) algorithm was introduced to iteratively optimize the penalty factor C and kernel function width g of the SVM model, construct the
optimal model, and the accuracy of the prediction sets can be reached 98.61%. The study provides a reliable method to improve the rapid
nondestructive assessment technology of Longjing tea.
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Table 1 The recognition rate of each model to the prediction set
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