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ABSTRACT: The Harvested Crop Protection System is an innovative, cost-effective solution designed to safeguard
crops from excessive rainfall during the rainy season by integrating real- time rain detection, automated roofing, and
instant farmer notifications. Built on the Arduino platform, the system utilizes a rain drop sensor to detect rainfall,
triggering an automated motorized retractable roof that shields the crops from potential damage. Simultaneously, a
GSM module sends an SMS alert to the farmer, ensuring they remain informed about changing weather conditions even
if they are away from the field. Unlike traditional crop protection methods that rely on manual intervention or
expensive, platform-specific technologies, this system offers an affordable and user-friendly alternative, reducing labor
dependency while enhancing efficiency. Once the rainfall stops, the roof automatically retracts, restoring natural
environmental conditions for optimal crop growth. By eliminating the risks associated with excessive water exposure,
such as root rot and fungal infections, this system helps farmers minimize crop loss and protect their agricultural
investments with minimal effort. Its ease of use, automation, and affordability make it a scalable solution suitable for
both small-scale and large- scale farming operations, ensuring sustainable and resilient agricultural practices.

KEYWORDS: Arduino UNO, GSM, Rain Sensor and Pest detection.
I. INTRODUCTION

Agriculture is a cornerstone of global food production, with farmers continually striving to maximize yield while
mitigating losses caused by environmental factors. One of the most significant challenges in crop protection is
excessive rainfall, which can lead to soil erosion, root rot, fungal infections, and overall yield reduction. These issues
are particularly severe for small and medium-scale farmers, who often lack access to cost-effective and efficient
protective measures. Without adequate safeguards, unpredictable rainfall can cause significant financial losses and
disrupt food supply chains.

Traditional crop protection methods, such as manually covering fields with plastic sheets or constructing permanent
greenhouse structures, have several drawbacks. Manual coverings are labor-intensive and require constant supervision,
while greenhouse solutions are expensive, making them impractical for many farmers. Additionally, existing methods
lack automated response mechanisms, requiring farmers to remain vigilant about changing weather conditions. This
limitation can lead to delayed intervention, resulting in irreversible crop damage.

To address these challenges, the Harvested Crop Protection System offers an automated and cost-effective solution to
safeguard crops from excessive rainfall. Built on an Arduino-based platform, the system integrates a rain drop sensor, a
motorized retractable roof, and a GSM module for real-time farmer alerts. When rainfall is detected, the system
automatically deploys a protective roof, shielding crops from damage while simultaneously notifying the farmer via
SMS alerts. Once the rain ceases, the system retracts the roof, allowing crops to receive natural light and air circulation.

The key advantage of this system lies in its automation and real-time monitoring capabilities. Unlike traditional
methods, it eliminates the need for manual intervention, allowing farmers to focus on other essential agricultural tasks.
Additionally, by incorporating wireless communication, farmers can monitor crop protection remotely, reducing the
need for on-site supervision. This feature is especially beneficial for those managing multiple fields or living far from
their farms. Embedded systems play a crucial role in modernizing agriculture, enhancing efficiency, and reducing
dependency on labor-intensive practices. These systems integrate microcontrollers, sensors, actuators, and
communication modules, enabling autonomous operation and precise decision-making. In addition to crop protection,
embedded technologies have been widely applied in automated irrigation, climate control, pest detection, and post-
harvest management. Their ability to process real-time environmental data ensures optimal resource utilization and
minimal waste.

The Harvested Crop Protection System is an example of how embedded technology can be leveraged to improve
agricultural resilience against unpredictable weather conditions. By providing a low-cost, scalable, and easy-to-use
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solution, it addresses the pressing need for affordable smart farming technologies. The system's ability to operate
autonomously ensures minimal crop losses, ultimately enhancing farm productivity and profitability.

With continuous advancements in Internet of Things (IoT), Artificial Intelligence (Al), and Machine Learning (ML),
the role of embedded systems in agriculture is expanding rapidly. Future developments could integrate cloud-based data
analytics and predictive weather models to further enhance decision-making and automation in farming. The Harvested
Crop Protection System represents a step toward sustainable, technology-driven agriculture, enabling farmers to adapt
to climate challenges while ensuring stable and efficient food production.

II. LITERATURE SURVEY

Several studies have explored automated crop protection using sensor-based systems to mitigate excessive rainfall
damage. Traditional methods like manual coverings and greenhouses are often costly and impractical for small-scale
farmers. Research on rain-responsive canopies and IoT- based climate control systems has shown effectiveness, but
high costs limit adoption. Low-cost embedded microcontroller systems have demonstrated success in automated
irrigation, pest control, and real-time monitoring. Additionally, GSM-based alerts have been used to notify

farmers of weather changes, improving decision-making. The Harvested Crop Protection System integrates rain sensors,
a retractable roof, and GSM alerts to provide an affordable, automated solution for safeguarding crops against heavy
rainfall. This system ensures real-time response to changing weather conditions with minimal human intervention,
making it highly efficient for small and medium-scale farms. By leveraging embedded technologies, it enhances crop
protection, reduces labor costs, and improves agricultural sustainability. Future enhancements could include IoT-based
cloud integration for advanced data analytics and predictive weather modeling.

III. METHODOLOGY AND PROPOSED SYSTEM
3.1 System Overview
The Harvested Crop Protection System is an automated solution designed to shield crops from excessive rainfall,
ensuring optimal growth conditions with minimal human intervention. It integrates key components for efficient
operation:

Arduino Microcontroller — Central unit managing system operations.

Rain Sensor — Detects rainfall and activates the protective mechanism.

DHT11 Sensor — Monitors temperature and humidity.

PIR Sensor — Detects motion or pests.

GSM Module — Sends SMS alerts to farmers.

16x2 I12C LCD Display — Provides real-time system data.

Motor Driver & Relay Modules — Operate the retractable roof and additional devices.
Buzzer — Alerts for rain or pest activity.

Room Heater & Pest Repeller — Maintains optimal crop conditions.

Solar Panel & Battery System — Ensures renewable power supply.

Upon detecting rainfall, the system automatically deploys a protective cover and notifies the farmer via SMS. Once the
rain stops, the cover retracts, restoring natural conditions while continuously monitoring environmental factors. This
automated, energy-efficient system enhances crop protection, farm productivity, and sustainability, making it a valuable
tool for modern agriculture.

3.2 Methodology
The Harvested Crop Protection System follows a structured approach to safeguard crops from rain, pests, and
unfavorable conditions while ensuring ease of use for farmers.

Step 1: Sensor Integration and Data Acquisition
The system integrates multiple sensors for accurate environmental monitoring:

e Rain Sensor detects rainfall and sends data to the Arduino for decision-making.
e DHTI11 Sensor monitors temperature and humidity to maintain optimal storage conditions.

IJARETY © | An ISO 9001:2008 Certified Journal | 2433


http://www.ijarety.in/

International Journal of Advanced Research in Education and TechnologY(IJARETY)

SIJARETY

| ISSN: 2394-2975 | www.ijarety.in| | Impact Factor: 7.394| A Bi-Monthly, Double-Blind Peer Reviewed & Referred Journal |

|| Volume 11, Issue 5, September-October 2024 ||

DOI1:10.15680/IJARETY.2024.1105039

® PIR Sensor identifies motion, detecting potential pest intrusions.
e [CD Display shows real-time environmental data for easy monitoring.

The Arduino processes sensor data in real-time and triggers appropriate responses based on predefined thresholds.

Step 2: Rain Detection and Roof Control
The system monitors rain sensor data continuously and controls the motorized retractable roof:

® Ifrain is detected (sensor value < 450), the roof automatically closes.
® When rain stops, the roof retracts, restoring natural conditions.
® The GSM module sends SMS alerts and calls to notify the farmer.

This automation eliminates manual intervention while ensuring crops remain protected.

Step 3: Pest Detection and Repelling
Pests can cause significant crop damage, so the system integrates motion-based pest detection:

® The PIR sensor detects movement, activating the pest repeller via a relay.
® A buzzer sounds for 10 seconds, alerting nearby personnel.

® The GSM module notifies the farmer of pest activity via SMS. This ensures real-time pest deterrence and quick
farmer response.

Step 4: Temperature and Humidity Regulation
To prevent spoilage, the system maintains optimal storage conditions:

e [ftemperature falls below 18°C or humidity drops below 40%, the heater is activated.
® Once optimal levels are restored, the heater automatically turns off.
® Farmers receive SMS alerts if conditions become unfavorable.

Step 5: Communication and Notifications
The GSM module ensures real-time remote monitoring by:

® Sending SMS and calls during rain detection, pest detection, or extreme temperature/humidity changes.
® Displaying live data on the LCD screen for instant system status updates.

By combining sensor-based monitoring, automation, and remote alerts, this system ensures comprehensive crop
protection with minimal effort.

3.3 Block Diagram of Harvested crop protection system

The Harvested Crop Protection System is an automated solution designed to shield crops from adverse weather using
interconnected components. An Arduino Microcontroller processes data from sensors and controls system operations.
The Rain Sensor triggers a Motorized Roof Mechanism, managed by a Motor Driver Controller, to protect crops from
excessive moisture. A DHT11 Sensor monitors temperature and humidity, while a PIR Sensor detects pests, activating a
Pest Repeller as needed.
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Fig 1: Block Diagram of Harvested Crop Protection System

A GSM Module ensures real-time alerts via SMS, while a 16x2 12C LCD Display provides system updates. The setup
is powered by a Solar Panel, storing energy in a Battery via a Solar Charger, with a DC to AC Converter ensuring
uninterrupted operation. This system enhances agricultural reliability and efficiency.

IV. RESULTS AND DISCUSSION

The image below displays the fully assembled Harvested Crop Protection System, integrating the Arduino
microcontroller, rain sensor, motorized roof, PIR sensor, DHT11 sensor, GSM module, LCD display, and solar power
system. The setup demonstrates automated crop protection, where the roof closes during rain, the pest
repeller activates on motion detection, and temperature/humidity sensors regulate climate conditions. Real-
time SMS alerts and live data monitoring ensure efficient operation with minimal manual intervention, making it a cost-
effective and reliable agricultural solution.

Fig 2: Implemented Setup of Harvested Crop Protection System

The LCD screen serves as a real-time status indicator for the automated roof system. It displays messages such as
"Roof Opening" or "Roof Closing", based on sensor inputs and system logic. This feature ensures that the user can
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visually monitor the system's response to environmental conditions, enhancing usability and troubleshooting. The
display updates dynamically, reflecting the current state of the protective mechanism.

Fig 3: LCD Status Display of Roof Mechanism

The system incorporates a GSM module to send automated alerts to the user’s mobile device in case of rainfall or any
critical condition affecting the harvested crop. Notifications are delivered via SMS or call, ensuring timely awareness.
This feature allows remote monitoring and intervention, enabling farmers to take necessary precautions even when they
are away from the field. The alert system enhances the reliability and practicality of the crop protection mechanism.

2 Rain Is Detected %4

call was at 01:00
PM on
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Room heater is on

Pest repeller is on

Fig 4: Alert Notification Received on Mobile Device
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V. CONCLUSION

The Harvested Crop Protection System offers a fully automated and cost-effective approach to protecting crops from
excessive rainfall, pests, and adverse environmental conditions. By integrating sensors, a motorized retractable roof,
and GSM-based alerts, the system ensures real- time monitoring and rapid response with minimal manual intervention.
The rain sensor triggers the roof mechanism, while the PIR sensor and pest repeller prevent crop damage from pests.

Additionally, the DHT11 sensor regulates temperature and humidity, activating a heater when necessary to maintain
optimal crop storage conditions. With SMS alerts and live data monitoring, farmers can remotely track environmental
changes and take necessary action.

Powered by renewable solar energy, the system remains operational even in remote areas, promoting sustainable and
smart farming. By reducing crop losses, lowering labor costs, and improving farm efficiency, this system provides a
reliable, scalable, and practical solution for modern agriculture.

VI. ACKNOWLEDGEMENT

We would like to express my sincere gratitude to the Dean of the School of Engineering and the Head of the ECE
Department at Anurag University for their encouragement and support, as well as for providing us with the opportunity
to work on this project under the guidance and assistance of Dr. G. Renuka mam.

REFERENCES

[1]R. Bhardwaj, K. Bera, O. Jadhav, P. Gaikwad, and T. Gupta, “Intrusion detection through image processing and
getting notified via SMS and image,” 2018.

[2]T.Gayathri, S.Ragul, S.Sudharshanan, Corn farmland monitoring using wireless sensor network, International
Research Journal of Engineering and Technology (IRJET), e-ISSN: 2395- 0056, Volume: 02 Issue: 08 | Nov-2015

[3]R. Vigneshwar and R. Maheswari, “Development of embedded based system to monitor elephant intrusion in forest
border areas using internet of things,” International Journal of Engineering Research, vol. 5, no. 7, pp. 594 598, 2016.
[4]A. V. Deshpande, “Design and implementation of an intelligent security system ISSN:0377- 9254 for farm
protection from wild animals,” International Journal of Science and Research, ISSN (Online), pp. 2319-7064, 2016.
[5]S. Pandey and S. B. Bajracharya, “Crop protection and its effectiveness against wildlife: A case study of two
villages of Shivpuri national park, Nepal,” Nepal Journal of Science and Technology, vol. 16, no. 1, pp. 1- 10, 2015.
[6]Ms. Sneha Nahatkar, Prof. Avinash Gaur, Prof. Tareek M. Pattewa “Design of a Home Embedded Surveillance
System with Piezoelectric Infrared Sensor & Ultra-Low Alert Power” International Journal of Advanced Research in
Electronics and Communication Engineering (IJARECE) Volume 1, Issue 3, September 2012.

[7]Tejas Khare, Anuradha Phadke “Automated Crop Field Surveillance Using Computer Vision”

Conference Paper, Dec 2020

[8]S. Giordano, Ilias Nektarios Seitanidis, Mike Oluwatayo Ojo, Davide Adami “IoT solutions for crop protection
against wild animal attacks” 2018 IEEE International Conference on Environmental Engineering (EE), March 2018
[9]P Rekha, T. Saranya, P. Preethi, L. Saraswathi, G. Sobhana "Smart Agro Using Arduino and GSM" International
Journal of Emerging Technologies in Engineering Research Vol: 5, Issue: 3 March 2017.

IJARETY © | An ISO 9001:2008 Certified Journal | 2437


http://www.ijarety.in/

-

% e /
S

sursmun:mrm (’:I’O!‘»J,e,f

International Journal of Advanced Research in
Education and Technology

ISSN: 2394-2975 Impact Factor: 7.394

www.ijarety.in & editor.ijarety@gmail.com


http://www.ijarety.in/
mailto:editor.ijarety@gmail.com

	G. Renuka1, M. Swathi2, V.Gurumurthy3
	KEYWORDS: Arduino UNO, GSM, Rain Sensor and Pest detection.
	I. INTRODUCTION
	II. LITERATURE SURVEY
	III. METHODOLOGY AND PROPOSED SYSTEM
	3.1 System Overview
	3.2 Methodology
	Step 1: Sensor Integration and Data Acquisition
	Step 2: Rain Detection and Roof Control
	Step 3: Pest Detection and Repelling
	Step 4: Temperature and Humidity Regulation
	Step 5: Communication and Notifications
	3.3 Block Diagram of Harvested crop protection system

	IV. RESULTS AND DISCUSSION
	V. CONCLUSION
	VI. ACKNOWLEDGEMENT
	REFERENCES

