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Abstract: Initial field tests have demonstrated the robot’s capability to identify areas at risk of grain loss, thereby
assisting farmers in taking timely action to protect their investments. Grain management requires a person to go into
the storage tank and manage the grain in it. This is a potential risk to human life as the person handling the grain
might drown in grain. To minimize this risk this robot is designed in a way that a person does not need to physically
go inside the silo. By integrating advanced technology into grain management, this innovative solution not only
enhances operational efficiency but also supports sustainable practices by reducing waste and improving overall
grain preservation. Future developments will focus on enhancing the robot’s navigation systems and expanding its
monitoring capabilities to further support farmers in various storage environments. A Wi-Fi-controlled robotic
system designed for effective grain management in silos.

Keywords — Grain weevil, Battery, Robot, Motor driver, Wifi Controlled.

1. INTRODUCTION

In modern agriculture, ensuring the safety and efficiency of grain storage is paramount. The Grain Weevil robot
emerges as a revolutionary solution designed to tackle the challenges associated with managing grain bins—
traditionally dangerous and labor-intensive environments. By keeping farmers out of these confined spaces, the Grain
Weevil minimizes risks associated with grain bin hazards, allowing for safer operations. This advanced robot is
equipped with capabilities that streamline grain management processes. The Grain Weevil not only levels grain but
also breaks up crusts, ensuring that grain flows smoothly into augers. Its sophisticated design allows it to engage
directly with the grain surface, promoting optimal storage conditions and preventing spoilage. Moreover, the Grain
Weevil boasts advanced localization technology that enables it to navigate the grain bin effectively [8]. It accurately
determines its position and can assess the angles and slopes of the grain inside, ensuring that it operates efficiently
and effectively. This capability allows for precise management of grain levels, reducing waste and improving overall
grain quality. By integrating the Grain Weevil into storage facilities, farmers can significantly enhance grain
management efficiency, reduce labor costs, and ensure the highest quality of stored grain. As the agricultural sector
continues to evolve, the Grain Weevil stands out as a critical innovation that prioritizes safety and productivity in
grain management. The technology behind the Grain Weevil also contributes to better grain quality. With its precise
navigation capabilities, the robot can assess and respond to the condition of the grain, ensuring optimal storage
conditions. This proactive approach helps to minimize spoilage, reduce waste, and maintain the integrity of the grain,
ultimately leading to higher quality outputs for farmers. In addition to safety, the Grain Weevil excels in improving
operational efficiency. Its functions—leveling grain, breaking up crusts, and facilitating the flow of grain into
augers— significantly reduce the time and labor required for these tasks. By automating these processes, the robot
allows farmers to allocate their labor resources more effective.



II. METHODOLOGY

The grain weevil robot for silos management

It is designed to optimize grain storage conditions by focusing on several critical functions: breaking clumps,
managing pest populations, facilitating cleanliness, enhancing space management, and ensuring smooth grain flow.
To begin with, the robot employs specialized mechanical arms and tools to break apart clumps of grain that may form
during storage. These clumps can create stagnant areas where moisture accumulates, leading to conditions favourable
for weevil infestations. By disrupting these clumps, the robot promotes better airflow and moisture distribution within
the silo, which is essential for maintaining grain quality and reducing pest habitats. In addition to breaking clumps,
the robot actively manages pest populations by integrating advanced detection and intervention strategies. Equipped
with sensors and cameras, it continuously scans for signs of grain weevils and other pests. Upon identifying an
infestation, the robot can initiate targeted pest control measures, such as localized treatments or the introduction of
biological controls, thereby minimizing the reliance on broad-spectrum pesticides. This proactive approach not only
protects the stored grain but also fosters a healthier storage environment, reducing the overall pest population over
time. Furthermore, cleanliness is a key focus of the robot’s design. It is capable of removing debris and organic
material that can attract pests or compromise grain quality. By maintaining a clean storage environment, the robot
helps mitigate the risks associated with pest infestations and spoilage, ensuring that the grain remains in optimal
condition. In terms of space management, the robot operates efficiently within the silo’s confines, navigating tight
spaces and adjusting its operations according to the varying grain levels. This flexibility allows it to cover the entire
storage area without causing disruption or damage to the grain. Lastly, the robot facilitates smooth grain flow by
preventing blockages that can occur due to clumping or pest-related damage. Its continuous monitoring and
intervention help maintain a consistent flow of grain, which is crucial for both the handling processes and for
maintaining the integrity of the stored product. By addressing these key areas—clump breaking, pest management,
cleanliness, space optimization, and grain flow—the grain weevil robot plays a vital role in enhancing the efficiency

and effectiveness of silo operation.
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III. FIGURES AND TABLES
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Fig I Block Diagram of Grain Weevil Robot

IV. CONCLUSION

The Grain Weevil Robot project effectively tackles the difficulties encountered in large grain containers,
specifically in terms of leveling the grain and lowering the amount of labor needed for such operations. In
addition to saving a significant amount of time, the robot's automation of the leveling process guarantees more
even and constant grain distribution, which is essential for maintaining the grain's quality. Additionally, by
reducing workers' exposure to potentially dangerous working circumstances in grain storage areas, the robot's
design helps to ensure worker safety.

The research has shown how robotics may increase productivity and safety in agricultural settings, and its
success may open the door for more advancements in industrial and agricultural process automation.
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