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1. ABSTRACT

Agriculture plays a critical role in food
production, but farmers face numerous
challenges, particularly due to unpredictable
weather, such as heavy rainfall. Excessive rain
can cause significant damage to crops, leading
to issues like waterlogging, soil erosion, plant
damage, and a higher risk of diseases. These
weather-related problems can substantially
decrease both crop yields and quality.
Traditional methods of protecting crops, such
as manually covering them or moving them to
shelters, are time-consuming, labor-intensive,
and often ineffective. To address these
challenges, this paper proposes the design and
implementation of an loT-based Automated
Shelter System, which aims to protect crops
from the harmful effects of rain by using smart
technology to respond automatically to
weather changes. The system utilizes Internet
of Things (IoT) technology, connecting
sensors, motors, and devices to monitor and

control environmental conditions in real time.
UGC CARE Group-1

Weather sensors like rain gauges, temperature

sensors, and humidity sensors detect the onset

of rain. Based on the data collected, the system
automatically activates a protective shelter,
such as a retractable roof or canopy, to shield
the crops from the rain. This automation
minimizes the need for manual labor and
ensures timely protection for the crops. The
IoT-driven system provides multiple benefits,
including real-time protection against rain-
related damage, such as preventing
waterlogging, soil erosion, and crop harm due
to excessive moisture. By automatically
deploying shelters when needed, the system
ensures optimal growing conditions for crops,
leading to healthier plants and better yields.
Additionally, the system reduces labor costs

through its autonomous operation.
2. INTRODUCTION

Agriculture is a critical sector for many

economies globally, playing a vital role in food
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security, employment, and overall economic

stability. However, farmers face numerous
challenges, including unpredictable weather
patterns, pests, diseases, and shifting climate
conditions. Among these environmental
factors, rainfall poses a significant challenge.
While water is essential for crop growth,
excessive or irregular rainfall can lead to
severe issues such as waterlogging, soil
erosion, plant diseases, and reduced crop
quality. To address these challenges, there is
growing interest in incorporating technology
into agriculture, particularly through Internet
of Things (IoT) solutions. One such innovative
approach is the IoT-driven automated shelter
system, designed to protect crops from the
adverse effects of rainfall. This system utilizes
interconnected devices and sensors to monitor
weather conditions and automatically deploy
shelters to safeguard crops, ensuring their
health and productivity. This paper examines
the design, implementation, and advantages of
an [oT-driven automated shelter system, which
has the potential to transform how farmers
protect their crops from the harmful impacts of

rainfall.
3. LITERATURE SURVEY

Impact of Rain on Crop Growth Several
studies highlight that excessive or untimely
rainfall adversely affects crop growth by
causing waterlogging, nutrient leaching, root

damage, and increased susceptibility to fungal
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diseases. For instance, Smith et al. (2018)
analyzed the effects of heavy rainfall on maize
yields and noted a 30% reduction in crop
productivity in rain-fed agricultural regions.
Such findings underscore the need for
proactive mitigation strategies, including
controlled shelter systems, to shield crops
during periods of excessive rainfall. 2. IoT in
Precision Agriculture The integration of [oT in
agriculture has revolutionized traditional
farming  practices, enabling real-time
monitoring and automation. Zhao et al. (2020)
demonstrated the use of IoT-based soil
moisture and temperature sensors to optimize
irrigation practices. Similarly, Patel and
Kumar (2021) implemented an IoT-driven
greenhouse system to control environmental
factors such as temperature, humidity, and
light, resulting in a 25% increase in crop yield.
These advancements indicate the potential of

IoT-driven solutions in designing automated

shelter systems.
4. EXISTING SYSTEM

The loT-based Smart Crop Monitoring System
is transforming agriculture by providing real-
time, efficient, and automated crop

management through a network of

interconnected devices and advanced
technologies. This system employs a range of
sensors and communication technologies to
monitor environmental and soil conditions
moisture,

continuously, including  soil
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temperature, humidity, light intensity, pH
levels, and rainfall. The collected data is
wirelessly transmitted to cloud platforms for
processing and analysis, where predictive
models and machine learning algorithms
generate actionable insights for farmers. One
of the main objectives of this system is to
optimize resource usage, such as water,
fertilizers, and pesticides, by automating
decisions based on real-time environmental
data. The system’s core components consist of
sensor networks strategically placed across the
farm field. These sensors capture critical data
on the physical and environmental factors that
influence crop growth. For example, soil
moisture sensors assess the water content in
the soil, while temperature and humidity
monitor the

Sensors surrounding

environmental conditions. Light intensity
sensors track sunlight availability, essential for
photosynthesis, and soil pH and nutrient
sensors gauge soil fertility, ensuring the crops

have adequate nutrients. Rainfall sensors

e Connectivity Issues

e Maintenance and Upkeep
e Power Supply Challenges
e Power Supply Challenges

S. PROPOSED SYSTEM

The goal of the Design and Implementation of
an loT-Driven Automated Shelter System is to
protect crops from the adverse effects of
excessive rainfall, a common problem faced
by farmers. Heavy rain can damage crops
through waterlogging, soil erosion, and an
increased risk of diseases. Traditional methods
of protecting crops, such as manually covering
them with plastic sheets or relocating them to
shelters, are not only labor-intensive and time-
consuming but may also prove ineffective.
This project introduces an loT-based
automated system that can detect rain and
deploy a shelter to protect the crops, ensuring

they are shielded from damage in real-time

without the need for manual intervention.

measure precipitation levels, enabling farmers ADVANTAGES
to adjust irrigation schedules as needed. These
sensors are typically designed to be low-power * Low Maintenance
ypically desig P e Scalability and Flexibility

and durable, capable of withstanding the e Enhanced Crop Monitoring
challenges of remote, harsh field * Real-Time Protection Reduced

' e Labor Costs
environments.

6. BLOCK DAIGRAM

DISADVANTAGES:

e High Initial Cost

e Data Security Concerns
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7. HARDWARE DESCRIPTION

ESP 8266 :

General-purpose input/output (GPIO) pins are
flexible pins on an integrated circuit (IC) that
can be configured as either input or output,

with their behavior dynamically controlled
UGC CARE Group-1

during operation. = The ESP8266 is an
affordable and user-friendly module designed
to provide internet connectivity for various
projects. It can operate both as an Access Point
(creating a hotspot) and as a Station
(connecting to Wi-Fi), making it easy to send
and retrieve data from the internet. This
versatility makes the ESP8266 ideal for
Internet of Things (IoT) applications. It can
also fetch data from the internet via APIs,
expanding the range of online information
your project can access and enhancing its
functionality. One of the key advantages of the
ESP8266 is its compatibility with the Arduino
IDE, making it accessible for users familiar
with the platform. However, this version of the
module offers only two GPIO pins, though it
can be modified to support up to four. For
more advanced projects requiring more GP1O
pins or standalone functionality, the ESP-12 or
ESP-32 versions may be more suitable.
Overall, the ESP8266 is a great choice for
anyone looking to integrate IoT capabilities or

provide internet connectivity to their projects.

DHT11

The DHTI11 is a sensor used to measure

humidity and temperature, available both as a
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standalone sensor and as a module. The key

difference between the two versions is that the
module includes a pull-up resistor and a
power-on LED. The DHTI11 is designed to
measure relative humidity and temperature in
the surrounding environment. It uses a
thermistor to detect temperature and a
capacitive humidity sensor to measure
humidity levels. As an affordable and low-
cost digital sensor, the DHT11 can be easily
interfaced with microcontrollers such as
Arduino, Raspberry Pi, and others, providing
real-time readings of both temperature and
humidity. The sensor features a capacitive
humidity sensing element, which consists of
two electrodes with a moisture-retaining
substrate as a dielectric. When the humidity
level changes, the capacitance between the
electrodes fluctuates, and the integrated circuit
(IC) processes these changes, converting them
into a digital output.  For temperature
measurements, the DHT11 utilizes a Negative
Temperature Coefficient (NTC) thermistor,
which decreases its resistance as the
temperature rises. This property allows the
sensor to accurately track temperature

variations in the environment.

LCD (Liquid Crystal Display)

UGC CARE Group-1

The LCD (Liquid Crystal Display) is a widely
used electronic display module found in
various devices and circuits. The 16x2 LCD is
a simple and popular module, often preferred
over seven-segment displays and other multi-
segment LEDs due to its many advantages.
LCDs are cost-effective, easy to program, and
capable of displaying custom characters,
animations, and more, in contrast to seven-
segment displays, which have limited
capabilities. A 16x2 LCD can display 16
characters per line, with two lines available for
text. Each character is formed using a 5x7
pixel matrix. The LCD has two main registers:
the Command register and the Data register.
The Command register stores instructions for
the display, such as initialization, clearing the
screen, setting the cursor position, or adjusting
display settings. The Data register holds the
ASCII values of the characters to be shown.
This design allows for efficient control and

greater flexibility in customizing the display.

SOLAR PANEL
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Solar panels, also known as "PV panels," are
devices designed to capture sunlight and
convert it into electricity or heat. They work
by transforming sunlight, which is made up of
energy particles called "photons," into
electricity to power various electrical devices.
Solar panels have a wide range of applications,
including supplying power to remote systems
such as cabins, telecommunications
equipment, and remote sensing devices, as

well as generating electricity for residential

and commercial solar power systems.

Servo motor

The servo motor is widely used in advanced
technologies and industrial applications,
particularly in automation systems. It is a
compact electrical device designed to rotate

machine parts with high precision. One of its

UGC CARE Group-1

primary advantages is its ability to move the
output shaft to a specific angle. Servo motors
are commonly found in various devices,
including home electronics, toys, cars,
airplanes, and more. This article explores the
definition, types, mechanism, principles,
operation, control, and applications of servo
motors. Unlike standard motors, servo motors
combine a regular motor with a position
feedback sensor, enabling them to achieve
highly accurate movement control. This
advanced functionality makes servo motors
ideal for applications requiring fine-tuned

precision.

RAIN SENSOR

Water is an essential resource for all life, and
its conservation and proper management are
vital. A rain sensor is designed to detect
rainfall in agricultural fields and trigger an
alarm when it rains, enabling timely actions to
conserve water and protect crops. This can

help replenish underground water reserves
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through techniques like groundwater recharge.

The rain sensor provides alerts for various
applications, including irrigation, vehicle
communication, and home automation. This
article explores how a rain sensor functions
and its associated circuit. A rain sensor detects
water droplets or rainfall and operates like a
switch. It consists of two primary components:
a sensing pad and a sensor module. When rain
hits the sensing pad, the sensor module
processes the data and converts it into either an
analog or digital output. Depending on the
configuration, the sensor’s output can be either

analog (AO) or digital (DO).
Cloud

A cloud service provides three key benefits
that set it apart from traditional web Water is a
vital resource for all forms of life, and its
conservation and proper management are
crucial. A rain sensor is designed to detect
rainfall in agricultural fields and trigger an
alarm when rain is detected, allowing for
timely action to conserve water and protect
crops. This can aid in replenishing
underground water reserves through methods
like groundwater recharge. The rain sensor can
be used in various applications, including
irrigation, vehicle communication, and home
automation. This article delves into how a rain
sensor operates and its associated circuit. A
rain sensor detects water droplets or rainfall

and functions like a switch. It consists of two
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main components: a sensing pad and a sensor
module. When rain falls on the sensing pad,
the sensor module processes the data and
converts it into either an analog or digital
output. Depending on the configuration, the
sensor can provide an analog (AO) or digital

(DO) output.

BATTERY

A Dbattery is a device that stores chemical
energy and converts it into electrical energy,
powering a variety of applications. Batteries
are crucial in supplying energy for everything
from small electronics to electric vehicles and
renewable energy storage systems. The basic
structure of a battery consists of several key
components: the anode, which is the negative
electrode where oxidation occurs, releasing

electrons; the cathode, the positive electrode
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where reduction takes place, accepting
electrons; the electrolyte, which allows ions to
move between the anode and cathode to
sustain chemical reactions; the separator,
which prevents direct contact between the
anode and cathode while enabling ion flow;
and the terminals, which connect the battery to

an external circuit.

8. SOFTWARE DESCRIPTION

Draws are programs created with the
Arduino Programming Interface (IDE).
These sketches were created in the text
editor and saved with the file extension.
No. In addition to cutting and copying, the
editor offers features for text replacement
and search. The message area displays
errors and provides input during trading
and saving. All of the information,
including comprehensive error warnings,
is output to the console via the Arduino
Software (IDE). The planned board and
sequential port are shown in the window's
lower right corner. Using the toolbar
buttons, you can upload programs, create,

open, and verify programs, and open the

serial monitor.

9. APPLICATION
v’ Protect crops from excessive rain that can
lead to soil erosion, root rot, or nutrient

leaching.
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v Automatically deploy shelters to ensure
consistent water levels for optimized plant
health.

and weather

v" Monitor soil moisture

conditions in real-time for adaptive

decision-making.

10. CONCLUSION

The development of an IoT-based automated
shelter system to protect crops from the
adverse effects of rain represents a
groundbreaking innovation in agriculture.
This system leverages advanced technology to
offer a more efficient and intelligent approach
to crop management, particularly in regions
where rainfall can negatively impact plant
growth. By integrating sensors, automation,
and real-time data, the system ensures that
crops are shielded from the harmful
consequences of excessive rainfall, such as
waterlogging, soil erosion, and disease. A key
advantage of this system is its ability to
monitor environmental conditions in real-
time. IoT sensors measure factors like rainfall,
soil moisture, humidity, and temperature.
When the system detects rain or increased soil
moisture, it automatically adjusts the shelter or
cover to protect the crops, preventing damage
from excessive water. For example, the shelter
can close or reposition itself to safeguard the
crops from rain, ensuring their well-being.

Additionally, the system allows farmers to

https://doi.org/10.36893 /IEJ.2024.V5411.012 92



https://doi.org/10.36893/IEJ.2024.V54I1.010

[
AL

P
'
Tay

e, Industrial Engineering Journal

ISSN: 0970-2555

Vo

5 Volume: 54, Issue 1, January:2025
remotely monitor and control the setup. Via
mobile apps or online platforms, farmers can
access live data and receive alerts about
weather changes or environmental shifts. This
capability makes it easier for farmers to
respond swiftly to unexpected weather
patterns, taking proactive steps to protect their
crops. The automation reduces the need for

manual intervention, saving both time and

labor.
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