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Abstract : To address the issues in maize disease identification, such as a single data source, indistinct
characteristics of early—stage diseases, and poor adaptability to few—shot scenarios, and to
improve the accuracy and practicality of maize disease classification, this study focuses on the
application of image recognition technology in maize disease classification and conducts research
on key technologies in four phases. Phase one involves constructing a maize disease database that
integrates visual, texture, and spectral multimodal information. Phase two focuses on designing an
efficient feature extraction network and a multimodal fusion model. Phase three targets the challenges
in few—shot learning and early—stage disease identification. Phase four completes system integration
and result summarization. Experimental results show that the proposed technical solution achieves
a classification accuracy of 96.3% for common maize diseases, 89.7% for early—stage diseases,
and an 18.2% performance improvement compared with traditional models in few—shot scenarios,
providing technical support for the precise prevention and control of maize diseases.

Keywords : image recognition; maize disease classification; multimodal fusion; few-shot learning;
early-stage disease identification
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