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Abstract

The identification of rice variety authenticity and purity serves as a core technical procedure for
safeguarding national food security, advancing seed industry revitalization, and standardizing the
order of grain and oil markets in China. Traditional identification methods suffer from limitations
including low efficiency, strong subjectivity and high destructiveness. With the iteration of com-
puter vision and artificial intelligence technologies, deep learning represented by convolutional
neural networks (CNNs) has become the mainstream for rice variety identification. Meanwhile, cut-
ting-edge technologies such as multimodal fusion and large model development are bringing revo-
lutionary breakthroughs to this field. This paper systematically reviews the four-generation evolu-
tion of rice variety identification technologies, analyzes the core Al-based technical system for rice
variety identification. Combining existing research findings, it summarizes the bottlenecks and
challenges in current technical applications. Prospective outlooks for future technological develop-
ment are proposed from dimensions including multimodal large models, edge computing, full-chain
traceability and interdisciplinary integration, aiming to provide theoretical references and tech-
nical routes for basic research and industrial implementation of intelligent rice variety identifica-
tion technologies.
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Table 1. Comparison of advantages and disadvantages of identification technologies for each generation
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