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ABSTRACT

Agricultural productivity is often affected by animal interference and ineflicient water
usage. This work introduces a smart farming solution integrating Internet of Things (IoT)
devices with data-driven techniques to enhance crop safety and irrigation efficiency.
Sensors continuously monitor field conditions such as soil moisture, rainfall, and
movement near crops. When unusual activity is detected, alert systems and deterrent
mechanisms are activated automatically. Additionally, intelligent data analysis assists
in optimizing irrigation schedules based on environmental conditions. The proposed
system minimizes manual effort, improves water conservation, and increases overall

farming efficiency.

KEYWORDS: Internet of Things (IoT), Machine Learning, Smart Agriculture, Crop
Protection, Animal Intrusion Detection, Rainwater Management, Soil Moisture

Monitoring
INTRODUCTION MATERIALS AND METHODS
Agriculture plays a crucial role in  The Integrated Agro  Monitoring

sustaining the economy and supporting
the livelihood of millions of farmers.
However, modern farming faces several
challenges such as unpredictable weather
conditions, improper irrigation, pest
attacks, and lack of timely information
about crop health. Traditional methods
rely on manual monitoring, which is often
inefficient, time-consuming, and prone
to human error, resulting in reduced
productivity.

The Integrated Agro Monitoring and
Protection System for Farmers is designed
to overcome these challenges by using
smart technologies. The system utilizes
sensors to monitor important parameters
such as soil moisture, temperature,
humidity, and rainfall in real time. This
data is processed using a microcontroller
and can be accessed remotely through
IoT-based platforms.

and Protection System for Farmers
is developed wusing a combination
of hardware components and smart
monitoring techniques to ensure efficient
crop management.

1. Materials Used:

The system includes a microcontroller
(such as Arduino Uno), soil moisture
sensor, temperature and humidity sensor
(DHT11/DHT22), rain sensor, water
pump, relay module, and a power supply
unit. For communication and remote
monitoring, IoT modules like Wi-Fi
(ESP8266) are used. A mobile application
or cloud platform is also integrated to
display real-time data.
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a) Microcontroller:

Fig.1: Microcontroller

The microcontroller acts as the central unit of the
system, controlling and coordinating all operations.
It receives data from sensors such as soil moisture
and temperature sensors, processes the information,
and makes decisions. Based on the data, it activates
devices like water pumps and sends updates to the
connected IoT platform.

b) Soil moisture Sensor:
Fig. 2: Soil moisture Sensor

The soil moisture sensor measures the water content
present in the soil. It helps determine whether the
soil is dry or wet. Based on the readings, the system
decides when irrigation is needed. This ensures
proper water usage, prevents overwatering, and
supports healthy crop growth and efficient farming
practices.

c) Rain sensor:
Fig. 3: Rain Sensor

The rain sensor detects the presence and intensity
of rainfall in the field. It helps the system determine
whether irrigation is required or should be stopped.
By sensing rain conditions, it prevents unnecessary
watering, conserves water resources, and protects
crops from overwatering, improving overall efficiency
of the farming system.

d) Humidity sensor:
Fig. 4: Humidity Sensor

The humidity sensor measures the amount of moisture
present in the air. It helps monitor environmental
conditions that affect plant growth. The data is sent
to the microcontroller for analysis, enabling better
decision-making. Maintaining proper humidity
levels supports healthy crops and improves overall
agricultural productivity and system efficiency.

e) Solar panel:
Fig. 5: Solar Panel

The solar panel is used as a renewable energy source
to power the system. It converts sunlight into
electrical energy, which is stored or used directly. This
reduces dependency on conventional power sources,
lowers costs, and ensures continuous operation of
the system, especially in remote agricultural areas
without electricity.
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2. METHODOLOGY: The flowchart describes the working of the Integrated
<= oo | Agro Monitoring and Protection System. The system
tarts by selecting either auto or manual mode. It
s == T [ Y g
e —_ detects animal intrusion and monitors temperature
and humidity, alerting the farmer if needed. Soil
| e o moisture is checked to control irrigation—if
moisture is high, the pump is turned off; otherwise,
it is turned on. The system also detects rainfall and

adjusts operations like opening or closing panels
and notifying the farmer. Data is continuously
updated through a Wi-Fi module, allowing real-time
monitoring via a mobile application. This ensures
efficient water usage and crop protection.

camera |w.-| Dcwnnwl

The diagram represents an Integrated Agro
Monitoring and Protection System based on an
ESP32 microcontroller. Various sensors like soil
moisture, rain, and humidity sensors continuously
collect environmental data and send it to the
microcontroller for processing. Based on this data,
the system controls devices such as water pumps
through relays, LED indicators, and buzzers for alerts.
Power is supplied using solar panels with a battery
backup through a buck-boost converter. Additional
modules like NodeMCU enable IoT communication
for remote monitoring. The system also includes
mechanisms for rain protection, water collection,
and storage, ensuring efficient resource management
and improved crop protection.

RESULTS

The Integrated Agro Monitoring and Protection
System was successfully designed and implemented
to monitor environmental conditions and automate
farming operations. The system effectively collected
real-time data such as soil moisture, temperature,
humidity, and rainfall using various sensors. Based
on these inputs, the microcontroller -efficiently
controlled the water pump, ensuring proper irrigation
and preventing overwatering.

Fig. 7: Flow Chart

WORKING OF THE SYSTEM

)

[ Selection of Auto or
Marnual Mode
e )
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( v J 1 During testing, the system demonstrated reliable
[ CETmme™ | st | performance by responding accurately to changing
— e — ) field conditions. The automatic mode reduced manual

intervention, while the alert system notified farmers
about critical situations like high temperature or rain.
Integration with IoT allowed real-time data updates

Turn OFF Water
Pump

Laval High?

|: Turn OFF Water Pump J

and remote monitoring through a mobile application,
‘@" Pump improving accessibility and decision-making.

N

e e
- T I ek | Overall, the system improved water management,
(T reduced labor effort, and enhanced crop protection.
[ -_;mm:ﬂia;:; o tme) It proved to be a cost-effective and efficient solution
¢ ﬂip . for modern agriculture, contributing to increased

productivity and sustainable farming practices
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DISCUSSION

The Integrated Agro Monitoring and Protection
System demonstrates how smart technologies can
improve traditional farming practices. The system
effectively integrates sensors, a microcontroller, and
IoT communication to monitor field conditions in
real time. During implementation, it was observed
that automated irrigation based on soil moisture
levels significantly reduced water wastage and
ensured optimal crop growth.

The use of temperature and humidity sensors helped
inidentifying environmental changes, allowing timely
alerts to farmers. Rain detection further improved
efficiency by preventing unnecessary irrigation.
However, the system’s performance depends on
proper sensor placement and calibration. In some
cases, environmental factors like dust or extreme
weather may affect sensor accuracy.

The integration of solar power ensures continuous
operation, especially in remote areas, making the
system sustainable. IoT connectivity enhances
usability by providing remote monitoring, though
it requires stable internet access. Overall, the system
offers a practical and eflicient solution, but future
improvements can focus on increasing accuracy,
reliability, and scalability for large-scale farming.

CONCLUSIONS

The Integrated Agro Monitoring and Protection
System for Farmers provides a smart and efficient
approach to modern agriculture. By integrating
sensors, a microcontroller, and IoT technology, the
system enables real-time monitoring of important
parameters such as soil moisture, temperature,
humidity, and rainfall. This helps in automating
irrigation and protecting crops from unfavorable
conditions.

The system reduces manual effort, optimizes water
usage, and improves decision-making through timely
alerts and remote monitoring. The use of solar power
further enhances its sustainability and suitability for
rural areas. Overall, the system proves to be a cost-
effective, reliable, and user-friendly solution that
supports increased crop productivity and promotes
sustainable farming practices.
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