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The Application of Internet of Things and Artificial Intelligence
technologies in monitoring crop storage in Grain Silos in Gedaref State
A.Yassir Balla Abdelsalam
Dr. Haroun Abdallah Eis
Abstract
The storage of agricultural crops constitutes a fundamental
component of national food security. Effective and well-managed
storage enhances the sustainability of strategic reserves. However,
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conventional manual monitoring methods are often inadequate and
inefficient, especially in large-scale storage facilities, which increases
the risk of crop degradation. In response to this challenge, the present
study investigates the application of modern technologies—specifically,
the Internet of Things (IoT) and Artificial Intelligence (Al)—to develop
a smart system for monitoring crop storage in grain silos.This paper
proposes the design and implementation of an integrated system that
utilizes IoT-based sensors to monitor key environmental parameters
such as temperature, humidity, and ventilation within silos. The data
collected are transmitted in real time to a centralized database, where
they are analyzed and processed using Al-driven models. A visual
dashboard is developed to enable real-time interaction with the system,
offering stakeholders transparent and secure access to updated storage
information. The integration of IoT and Al facilitates continuous data
acquisition, intelligent analysis, and predictive modeling. The system
was implemented using the Wokwi simulator and the ThingsBoard
platform for sensor data transmission. The study concludes with the
successful development of a comprehensive application capable of
ensuring effective monitoring of stored agricultural products. It enhances
early warning capabilities, reduces loss rates, and improves storage
management efficiency through the collection, processing, visualization,
prediction, and verification of data. Moreover, the integration of edge
computing technologies contributes to reduced response time and
minimizes dependency on cloud infrastructure. Advanced machine
learning algorithms such as XGBoost were also utilized to improve
prediction accuracy and overall system performance.
Keywords : Internet of things ,Artificial intelligence , Grain silos , Storage
monitoring , Agricultural crops
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