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Characterization Method of Tobacco Leaves Physical
Properties Based on Machine Vision
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Abstract: In order to study the relationship between the appearance characteristics and the physical properties of various
grades of tobacco in Meizhou, an attempt was made to find a method about characterizing the physical properties of tobacco through
its appearance characteristics. A total of 977 pieces of first—roasted tobacco leaves of 12 grades from six origins in Meizhou were
selected. The appearance characteristics and physical properties of the tobacco samples were examined using machine vision
equipment and texture analyzer, respectively. A total of 781 tobacco samples were selected as the training set. Regression models
such as Elastic Net, Extremely Randomized Trees and Support Vector Machine were used along with the Ensemble technique to
construct the characterization models of maximum tensile force, shear force and tearing degree based on the appearance
characteristics of tobacco samples. A total of 196 tobacco samples were selected as the test set, and the generalization performance of
the three characterization models were evaluated using the mean absolute error. The results indicated that the maximum tensile force
model exhibited a correlation coefficient over 0.73 between the predicted and true values of the samples in the test set, with a
goodness of fit of 0.54. Similarly, the shear force model demonstrated a correlation coefficient exceeding 0.78 and a goodness of fit of
0.60. Additionally, the tearing degree model displayed a correlation coefficient surpassing 0.75 and a goodness of fit of 0.56 for the

predicted and true values of the samples in the test set. The appearance characteristics of tobacco leaves have certain ability to
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characterize the maximum tensile force, shear force and tearing degree of tobacco leaves.

Key words: Physical characteristic; Appearance characteristic; Machine vision; Characterization model
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