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1. Bolton

2. Nofech and Khamesee
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4. Gore et al

5. Computer Numerical Control (CNC)
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1. Rovira-Mas et al
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1. Global Positioning System (GPS)
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1. Rovira-Mas et al
2. Precision Agriculture

3. Variable Rate Application (VRA)
4. Erdélyi and Janosi
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1 .Duckett et al

2. NDVI (Normalized Difference Vegetation Index)
3. PWM (Pulse Width Modulation)

4. Mustak et al
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Abstract

Mechatronics refers to engineering systems in which computers, electronic components, and mechanical
parts are integrated to perform speciic operations. 17is interdisciplinary field is considered a prerequisite
Jor the automation and intelligent control of equipment, formed by the integration of mechanical engineering,

electronics, computer science, and control systems. Mechatronic systems consist of electromechanical hardware
and control software that automate operations. In mechatronics, mechanical and electrical components, along
with control strategies, are considered from the outset as a unified system, reflecting the concept of concurrent
engineering in design. Sensors play a critical role in a mechatronic system by collecting and transmitting the
mnformation necessary to support automated operations. 17e /iigh level of communication between sensors and
computers has accelerated the development of automation in agricultural machinery. Actuators in mechatyonic
systems are electromechanical or electrofyvdraulic components that receive electrical signals and drive
mechanical movement. Examples of mechatronics applications in agricultural machinery include autonomously
guided tractors, variable-rate fertilizer or pesticide applicators, and automatic traclor steering systems.

Today, the integration of the Internet of Things (107) as one of the emerging techinologies with mechatronics
has significantly contributed to the smart automation of agricultural operations, mcluding mechanization.

Among the main challenges in the development of mechatronic systems in lran are the lack of technological
mprastructure and advanced equipment, financial constraints, and the lack of effective communication between
universities and madustry for commercialization and exploitation of research achievements. In this regard,

empowering technical forces through joint training programs between universities, technical centers, and
the agricultural industry can pave the way jor the development of smart agriculture that relies on domestic

resourees.
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