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Study of Sensory Quality Classification Model Based on
Appearance Image and Near—infrared Spectroscopy of
Primary Flue-cured Raw Tobacco
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Abstract: To investigate the influence of the appearance index, physical properties and near—infrared spectroscopy of cigarettes
from different origins, different grades and different varieties on the sensory qualityand to find a way that could objectively reflect the
sensory quality of tobacco leaf, in this study, single tobaccos including 3 parts, 10 grades and 2 varieties were selected from 3 origins of
Sichuan Province, and 10 pieces of tobacco leaves in each group were adopted for the collection, i.e. a total of 7897 tobacco leaves were
collected. The original spectral data was corrected by standard normalized variate (SNV), and the appearance index, physical properties
and standarded spectral data of tobacco leaf were standardized with the Standard Scaler method subsequently. Principal Component
Analysis (PCA) was used to reduce the dimensionality of the data. The quadratic Discriminant Analysis Algorithm (QDA), K—Nearest
Neighbors (KNN), and Support Vector Machine (SVC) were performed to construct the training model, and the Grid Search CV algorithm
was executed for hyperparameter optimization, and the balance accuracy was used as the model evaluation. The results showed that
mong the three training models, SVC had the best generalization ability. The prediction balance accuracy of aroma style highlighting,
aromatric, aroma volume,miscellaneous gas, concentration, strength, irritation, aftertaste and sweetness were 0.747, 0.751, 0.715, 0.720,
0.712, 0.774, 0.685, 0.725, 0.700, respectively. The appearance index, physical properties and near—infrared spectra jointly affect the
sensory quality of tobacco leaf.

Key words: Comprehensive evaluation of tobacco leaf; Appearance index; Near—infrared spectroscopy; Sensory quality
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