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Abstract

Iron deficiency is one of the most critical limiting factors in fruit crop production, especially in calcareous soils.
In this study, an artificial intelligence and image processing-based approach was developed to estimate the
active iron content in grape leaves. Leaf samples with varying levels of iron deficiency were analyzed using
atomic absorption spectroscopy to measure active iron, and their images were captured and stored under
controlled lighting conditions. After initial preprocessing, statistical color features from various image channels
were extracted and their relationships with active iron concentrations were evaluated. The results indicated that
the neural network model achieved the highest accuracy using features extracted from the S and | color
channels. The developed model, with a 4-22-1 architecture, was able to predict active iron content with an R? of
0.92 for the entire dataset. This approach can serve as an effective, fast, and cost-efficient alternative to
traditional laboratory methods for diagnosing iron deficiency in vineyards and may contribute to the
development of smart agricultural tools. Text (Times New Roman, 10pt, Regular)
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