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(Agricultural Product Quality Prediction Using a 1D CNN-BILSTM Hybrid Model for Learning
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Abstract
Traditional statistical methods have limitations in interpreting complex and non-linear spectral data. To address
this problem, this study proposes a novel hybrid deep learning model that combines a 1D Convolutional Neural
Network (1D CNN) and a Bidirectional Long Short-Term Memory (BiLSTM). To evaluate the prediction
performance for five key quality indices of tomatoes, the proposed model was validated through performance
comparison with baseline models. Experimental results showed that the proposed CNN-BiLSTM hybrid model
demonstrated superior prediction accuracy, outperforming the other baseline models for all five quality indices. This
study demonstrated that the synergistic combination of CNN and BiLSTM can very effectively interpret complex
NIR spectral data, and the proposed model provides a robust and practical solution that can be readily applied to

future automated sorting systems for agricultural products.
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