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Abstract 

This study introduces a deep learning architecture termed 1D-SP-GC Net, designed to analyze Vis/NIR 

(visible to near-infrared) spectoscopic data obtained from the canopy leaves of tomato plants 

(Solanum lycopersicum). The 1D-SP-GC Net was employed to develop a non-destructive model for 

detecting early drought physiological status in tomatoes. Compared to commonly used models for 

spectral data analysis, such as Partial Least Squares (PLS) regression, Random Forest (RF), and 

Convolutional Neural Networks (CNN), the 1D-SP-GC Net demonstrated superior prediction accuracy 

(>95%). Additionally, by utilizing Gradient-weighted Class Activation Mapping (Grad-CAM) within the 

1D-SP-GC Net architecture, the study identified specific spectral bands that significantly contributed 

to the model's discriminative capability. The 1D-SP-GC Net effectively detected early drought 

conditions in tomato plants, offering a timely warning system for farmers to implement appropriate 

agricultural practices, thereby mitigating the impact of drought stress on the quality and yield of 

tomatoes.  
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