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ABSTRACT: India's economy heavily relies on agriculture, with 68% of the population dependent on this sector. Pests
significantly threaten crops, causing substantial yield and quality losses. Electronic pest control devices provide an
effective solution to manage pests and maximize productivity. Al in agriculture has revolutionized farming, enhancing
crop production and real-time monitoring with advanced technologies like robots and drones. This project aims to
develop an electronic pest repeller using machine learning. The device will differentiate pests through image processing
and generate specific repellent frequencies to improve pest management and boost productivity.

KEYWORDS: Machine learning (ML),Pest Classification, Real-Time Monitoring ,Electronic Pest Repeller, Image Processing,
Ultrasonic Frequencies.

LINTRODUCTION

Agriculture and its related industries play a crucial role in India's economy. However, farmers encounter various
obstacles, including biological threats like plant diseases, insect infestations, pest attacks, and invasive weeds.
Additionally, environmental factors such as climatic variations, soil health, geographical features, and water
availability further impact agricultural productivity. Conventional methods of monitoring pests are often labor-
intensive, and existing sampling techniques may not always be efficient, reliable, or cost-effective

The advent of Artificial Intelligence (Al) in agriculture has revolutionized farming practices. Al-based equipment and
machinery have significantly enhanced crop production and enabled real-time monitoring, efficient harvesting,
processing, and marketing using cutting-edge technologies. In this project, a Pi camera is employed to capture images of
insects and pests in farmland. The electronic pest repeller[10], powered by electricity, is designed to repel or eliminate
pests by emitting ultrasonic sounds, which discourage insect proliferation. Table 1.1 illustrates the specific frequency
ranges that repel various pests.
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Table 1.1: Repellent Frequencies
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ILPROPOSED SYSTEM ARCHITECTURE

The "Real Time Automatic Pest Repeller System with Pest Classification Using Machine Learning" encompasses
various interconnected components designed to efficiently identify, classify, and repel pests in real-time within
agricultural environments. The system begins with an image acquisition module that utilizes a Pi camera to capture
high-resolution images of farmland, particularly focusing on areas susceptible to pest infestations. These images
undergo preprocessing, including noise reduction, enhancement, and segmentation, to improve their quality. The pest
classification module then employs machine learning algorithms to analyze the preprocessed images and distinguish
between different types of pests based on visual characteristics, classifying them into specific categories[5].

Based on the classification results, the frequency generation module generates appropriate ultrasonic frequencies
tailored to repel the identified pests, with each pest category assigned a specific frequency range. The ultrasonic
emission module then emits these frequencies through strategically placed transducers around the farmland,
continuously adapting based on real- time pest classification results. Additionally, the system includes a data storage
and monitoring module that stores captured images, classification results, and emitted frequencies in a central database
for further analysis and real-time monitoring. A user interface allows farmers to view real-time data and historical
records. Finally, the system integration and control module ensures seamless data flow and real-time response by
integrating all the modules and utilizing a control algorithm to manage the entire process, from image acquisition to
frequency emission. This architecture aims to enhance pest management in agriculture, improving crop protection and
overall productivity by leveraging machine learning and real-time pest repelling techniques[4].

CAMERA MACHIN E
CAPTUR LEARNIN G PEST

—> —>

SPEAKER

!

RASPBERRY

POWER

PEST CLASSIFY

m—(  DATA

Fig 1: Block diagram
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III. HARDWARE REQUIREMENTS

Components Used in the smart pest monitoring and repellent system with machine learning-based classification.

The following components are integral to the design and implementation of the smart pest monitoring and repellent
system with machine learning-based classification, each serving a specific purpose to ensure efficient functionality and
safety:

Raspberry pi

Fig 2: Raspberry pi [15]
Raspberry Pi is a well-known line of single-board computers (SBCs) created by the Raspberry Pi Foundation in the
UK, in partnership with Broadcom. Originally designed to enhance computer science education in schools and

developing regions, it soon attracted widespread interest and became useful in diverse fields,including robotics.

Pi Camera

Fio 3: Pi Camera [16]1

A Raspberry Pi can be used with a camera to capture images of crops. Acting as a small computer, the Raspberry Pi
processes these images. By utilizing TensorFlow, a machine learning framework, the Raspberry Pi can analyze the
images to detect specific features or conditions within the crops. This integration of hardware and software helps in
efficient crop monitoring and management.

Speakers

Fig 4: Speakers[17]
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Smart pest repellent systems often utilize ultrasonic speakers to emit high-frequency sounds that are unpleasant to pests
but inaudible to humans. These speakers are strategically placed around the area to be protected, ensuring
comprehensive coverage[1]. The speakers are typically weather-resistant and programmable, allowing for
customization of the sound frequencies and patterns to target specific pests. Advanced systems may also integrate loT
technology, enabling remote monitoring and control via smartphones or other devices. This setup ensures effective pest
deterrence while maintaining a comfortable environment for humans.

IV.WORKING OF SMART PEST MONITORING

A smart pest monitoring and repellent system utilizes advanced technology to enhance pest control in agriculture. The
system starts with a camera module, strategically placed in the field to capture images of crops. These images are sent to a
processing unit, typically a Raspberry Pi, which acts as a small, powerful computer[3].

The core of this system lies in its machine learning capabilities. Using frameworks like TensorFlow, the system is
trained to recognize and classify various pest species from the captured images. The machine learning model is trained
on a large dataset of pest images to accurately identify different pests. When the camera captures an image, the
Raspberry Pi processes it and runs it through the machine learning model to detect and classify any pests present.

Once pests are identified, the system can respond in several ways. It might activate a repellent mechanism, such as
ultrasonic waves or chemical repellents, to deter the pests. Alternatively, it could send alerts to the farmer's smartphone
or computer, providing information on the type and location of the pest infestation. This allows for timely intervention,
reducing the damage caused by pests.

The integration of machine learning in pest monitoring provides a significant advantage over traditional methods. It offers
real-time, automated detection and classification, minimizing the need for manual monitoring and reducing the risk of
human error. Additionally, it enables precision agriculture by targeting specific pests with appropriate repellent measures,
leading to more efficient and sustainable pest control practices.

Fig 5: Project with hardware components

V. CONCLUSION

In summary, combining machine learning with ultrasonic repellent technology offers a smart and eco-friendly approach
to pest control. By precisely identifying and classifying pests, this system reduces reliance on chemical pesticides,
thereby lowering environmental risks. The use of ultrasonic signals, customized for different pests, boosts effectiveness
while preventing resistance. Field studies indicate promising outcomes, with success rates varying based on species and
environmental conditions.

Continuous data collection and analysis enhance accuracy, making this a dependable solution for both agricultural and
household pest management. This innovation marks significant progress in sustainable pest control methods
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VI. FUTURE SCOPE

The future scope of a smart pest monitoring and repellent system with machine learning-based classification is highly
promising. Advances in machine learning algorithms will enhance the accuracy of pest detection, while the integration
of additional sensors and data sources will provide a comprehensive understanding of crop environments[6]. The
adoption of edge computing and IoT technologies will enable real-time processing and decision-making, allowing
timely interventions. Autonomous drones and robotics will extend the system's reach, and user-friendly interfaces will
make the technology accessible to farmers. Together, these advancements will lead to more efficient, sustainable, and
precise pest control in agriculture.
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