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Abstract

In today’s food industry, concepts such as quality, efficiency, and sustainability are increasingly shaped by data-
driven approaches. Precision agriculture offers real-time monitoring and analysis of key parameters such as soil
composition, crop development, climatic conditions, and harvest timing, providing valuable input for food
engineering processes. This study explores the integration of precision agriculture data into industrial food
production systems, with a particular emphasis on its contribution to traceability and food safety. The digital data
chain beginning in the field enables early prediction of raw material quality and allows production lines to be
adjusted accordingly. For example, the Brix value of tomatoes or the protein content of wheat are critical
parameters that directly influence product standardization and processing efficiency. By incorporating these values
into production planning, food companies can implement predictive and smart manufacturing strategies rather than
relying solely on time-consuming traditional quality tests. Digitally enabling traceability through precision
agriculture data not only supports production optimization but also enhances transparency across the entire supply
chain. When integrated with technologies such as blockchain, these systems offer end-to-end product traceability,
strengthening consumer trust and significantly contributing to food security. This study presents examples of how
precision agriculture data can be integrated into digital traceability systems within the food industry and discusses
its potential impact on sustainable production models.
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Ozet

Gida endiistrisinde kalite, verimlilik ve siirdiiriilebilirlik kavramlari, giiniimiizde veri temelli yaklagimlarla yeniden
tanimlanmaktadir. Ozellikle hassas tarim uygulamalari; toprak &zellikleri, bitki geligimi, iklim kosullar1 ve hasat
zamani gibi birgok parametreyi ger¢ek zamanli olarak izleme ve analiz etme imkan1 sunarak, gida mithendisligi
siireglerine onemli girdiler saglamaktadir. Bu ¢aligmada, hassas tarimdan elde edilen verilerin endiistriyel gida
iiretim siireclerine entegrasyonu ve bu entegrasyonun 6zellikle izlenebilirlik ve iiriin giivenligi tizerindeki etkileri
ele alinmaktadir. Tarladan baslayan dijital veri zinciri, hammaddenin kalitesini dnceden tahmin etmeye ve {iretim
hattin1 bu dogrultuda ayarlamaya olanak tanimaktadir. Ornegin, domatesin seker orani (Brix) veya bugdayin
protein orani, iiretim siirecinde kalite standardini1 dogrudan etkileyen parametrelerdir. Bu verilerin iiretime entegre
edilmesiyle, isletmeler kalite testlerini dnleyici sekilde dijital olarak yonetebilmektedir. Hassas tarim verilerinin
dijital sistemlerle izlenebilir hale getirilmesi, sadece iiretim optimizasyonunu degil, ayn1 zamanda tedarik
zincirinde seffafligi da desteklemektedir. Uriinlerin blokzincir teknolojileriyle takip edilebilir olmasi, tiiketici
giivenini artirmakta ve gida giivenligine 6nemli katkilar saglamaktadir. Bu bildiride, hassas tarim verilerinin gida
endiistrisinde dijital izlenebilirlik sistemleriyle nasil biitiinlestirilebilecegi ve bu yaklasimin siirdiiriilebilir tiretim
modellerine nasil katki sundugu ¢esitli 6rneklerle tartigilacaktir.
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