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! Ultrasonic

2 Acoustics

3 Artificial intelligence
4 Internet of Things
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! Active Ultrasonic Sensors
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! Passive Ultrasonic Sensors
2 Dual/Combined Sensors
3 Non-Destructive Testing
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! Capacitive micromachined ultrasonic transducer
2 Electromagnetic Acoustic Transducers

3 Pulse-Echo

4 Through-Transmission
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Abstract

Modern agriculture faces multiple challenges, including climate change, decreasing water
resources, declining soil fertility, and the need for sustainable production. This study aims to
investigate the application of ultrasonic sensor technology in smart agriculture to increase
productivity, reduce resource consumption, and promote sustainable farming. In this research,
the use of ultrasonic technology for measuring soil moisture and texture, monitoring plant
growth and height, assessing product quality and health, controlling pests and birds, optimizing
fertilizer use, and guiding agricultural machinery autonomously is examined. The results
indicate that ultrasonic technology can provide accurate and real-time data, enabling optimal
decision-making for farmers, which ultimately leads to increased crop productivity, reduced
water and fertilizer consumption, and minimized environmental impact. However, some
limitations were observed, including the sensitivity of equipment to environmental conditions
such as wind, rainfall, and dust, the need for specialized installation and maintenance, and high
initial implementation costs. To mitigate these limitations, it is suggested that sensors be
designed with higher resistance to environmental conditions, ultrasonic technology be
integrated with smart agricultural management systems, and collected data be used intelligently
for precise resource planning and crop performance improvement. The findings of this study
demonstrate that ultrasonic technology can play a significant role in the development of
precision agriculture, increasing productivity, and optimizing resource management, offering a
practical solution for achieving sustainable farming.

Keywords
Autonomous navigation, Fertilizer optimization, Plant growth -monitoring, Precision
agriculture, Ultrasonic sensors.
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