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Abstract

Palatability grading of cooked rice is an essential component of full-industry-chain quality control for
rice breeding, processing and circulation. Traditional manual sensory evaluation exhibits poor re-
peatability, obvious subjective deviations and insufficient detection efficiency, making it incapable of
satisfying the demands of large-scale and standardized rice quality management. To develop an ob-
jective and quantifiable evaluation system for rice eating quality, this study reviews five prevalent
statistical and machine learning models commonly used for grain quality prediction, including multi-
ple linear regression, stepwise regression, partial least squares regression, artificial neural network,
and classification decision tree. The applicability, inherent limitations and practical application po-
tential of each algorithm are systematically compared in constructing the correlation model between
rice physicochemical indices and palatability traits. This study mainly proposes an integrated model-
ing framework that couples stepwise regression and decision tree algorithms. Firstly, stepwise re-
gression is performed to screen pivotal physicochemical attributes affecting cooked rice palatability.
The optimized core variables are subsequently utilized to build an interpretable decision tree grading
model, which is capable of outputting continuous palatability prediction values as well as standardized
commercial quality grades simultaneously. The established modeling system forms a comprehensive
technical paradigm for intelligent rice grading, and offers reliable theoretical foundations and practi-
cal technical references for the development of digital rice quality evaluation platforms and standard-
ized high-quality cultivation of fragrant rice.
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Figure 1. Flowchart for rice taste prediction and grade evaluation using
physicochemical indicators
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