TURIAF
ONGRES

0

4™ International Congress of the Turkish Journal of Agriculture - Food Science and Technology

TURJAF 2025

ID: 781
Digital Agriculture

Zeynep UNAL!
! Biosystems Engineering, Faculty of Agricultural Sciences and Technologies, Nigde Omer Halisdemir University, Turkey

Abstract

Agriculture has been a sector of strategic importance throughout human history. Today, with the increasing
population, climate change, and other global factors, the digitalization process in agriculture has accelerated. The
digitalization of the agricultural sector aims to enhance the efficiency of resources and ensure environmental
sustainability through the integration of digital technologies such as sensors, robotic systems, and artificial
intelligence. This digital transformation will enable agricultural production to be carried out more easily within
the modern living conditions that younger generations currently experience and will continue to experience in the
future. In this process, interdisciplinary technologies such as the Internet of Things, sensor technologies, artificial
intelligence, geographic information systems, and decision support mechanisms play a critical role in achieving
data-driven sustainable agriculture. The integration of these technologies through digitalization will create
opportunities to further increase the efficiency and sustainability of resources in agriculture. This study
comprehensively discusses the concept of digital agriculture and the technologies related to this concept. With
Agriculture 4.0, advanced technologies such as sensors, artificial intelligence, big data, unmanned aerial vehicles
and land vehicles have been integrated into the agricultural sector. This integration process plays a critical role in
ensuring precision and efficiency in agriculture. While precision agriculture offers an approach to local production
optimization based on environmental factors, smart agriculture is characterized by the inclusion of information
technologies in decision support processes. Digital agriculture is a broader framework that encompasses the
management of all agricultural processes through digital platforms and the guidance of artificial intelligence-based
robotic systems.
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Dijital Tarim

Ozet

Tarim, insanlik tarihi boyunca stratejik 6neme sahip bir sektor olmustur. Giiniimiizde artan niifus, iklim degisikligi
ve diger kiiresel etmenlerle birlikte tarimda dijitallesme siireci hiz kazanmistir. Tarim sektoriindeki dijitallesme
stireci, sensorler, robotik sistemler ve yapay zeka gibi dijital teknolojilerin entegrasyonu yoluyla, kaynaklarin
verimliligini artirmay1 ve cevresel siirdiiriilebilirligi saglamayi1 hedeflemektedir. Bu dijital doniisiim, geng
nesillerin sahip oldugu ve gelecekte sahip olacagi modern yasam kosullarinda tarimsal iiretimin nispeten daha
kolay bir sekilde gerceklesmesine olanak taniyacaktir. Bu siirecte disiplinler arasi teknolojiler olan nesnelerin
interneti, sensor teknolojileri, yapay zeka, cografi bilgi sistemleri ve karar destek mekanizmalari, veri odakl
siirdiiriilebilir tarimin gerceklestirilmesinde kritik bir rol oynamaktadir. Dijitallesmenin bu teknolojilerle
entegrasyonu ile olusturdugu firsatlar tarimda kaynaklarin verimliligini ve siirdiiriilebilirligini artiracaktir.

Bu ¢aligmada, dijital tarim kavrami1 ve bu kavrama bagli teknolojiler kapsamli bir bicimde ele alinmaktadir. Tarim
4.0 ile birlikte, sensdrler, yapay zeka, biiytik veri, insansiz hava araclar1 ve kara araglar1 gibi ileri teknolojiler tarim
sektoriine entegre edilmistir. Bu entegrasyon siireci, tarimda hassasiyet ve verimlilik saglamak i¢in kritik bir rol
oynamaktadir. Hassas tarim, cevresel faktdrlere dayali olarak yerel tiretim optimizasyonuna yonelik bir yaklagim
sunarken, akilli tarim bilisim teknolojilerin karar destek siire¢lerine dahil edilmesiyle karakterize edilmektedir.
Dijital tarim ise tiim tarimsal siireclerin dijital platformlar araciligiyla yonetilmesini ve yapay zeka tabanli robotik
sistemlerin yonlendirilmesini kapsayan daha genis bir ¢ercevedir.
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