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ABSTRACT 

This study proposes a computational framework for grading tea leaves using texture, color, size, and 

shape analysis. Tea leaf images were preprocessed to enhance image quality before feature extraction 

and classification. Radiomic texture features were extracted using GLCM, GLSZM, GLDM, GLRLM, 

and NGTDM methods. A total of 75 texture features were initially obtained from the tea leaf images. 

Feature selection techniques including ANOVA, Information Gain, Feature Importance, and Random 

Forest were applied to reduce dimensionality. 

The feature set was optimized from 75 to 29 significant features for improved performance. Healthy 

leaves were further analyzed to determine tea quality and grading. Color-based categorization was 

performed using the HSV color model. Tea leaves were grouped into light, medium, and dark color 

categories. Morphological parameters such as leaf length and width were also evaluated. K-prototypes 

clustering was employed to grade tea leaves based on combined color and dimensional characteristics. 

A hybrid CNN–MLP classification model was designed to improve accuracy and reduce 

computational complexity. This automated grading system can assist farmers in evaluating tea quality 

and obtaining better market value for their production. 
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