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Abstract

In the developing field of agricultural production, IOT sensors have the ability to communicate
information about agricultural fields and subsequently respond to human interaction. The development
of a system that tracks temperature, water level, and moisture using sensors and a Raspberry Pi is what
makes this study unique. The idea of "smart agriculture™ is currently gaining traction. IOT sensors can
provide data about farms and can then react to input from users. The project aims to apply automation
and cutting-edge technologies, like Internet of Things, to smart agriculture. Hardware must be changed
in response to changing needs and technological breakthroughs once it has been designed.
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1. Introduction

Using big data, cloud computing, and the internet of things (1oT), among other contemporary
technologies, smart farming aims to provide the agricultural sector with the tools it needs to
measure, monitor, automate, and assess processes. Precision agriculture, sometimes known
as "smart farming," is controlled by computer programs and sensors. The need for climate-
controlled agriculture, higher agricultural productivity, resource conservation, the growing
use of various technologies for information and communication, and the growth of the global
population are the main factors driving its growing significance.

Of course! In order to maximise crop yield and boost agricultural process efficiency, smart
farming is a contemporary method of farming that makes use of cutting-edge technologies
like sensors, drones, artificial intelligence (Al), and the Internet of Things (1oT). By using
real-time data monitoring and analysis on crop growth, weather patterns, and soil conditions,
smart farming empowers farmers to make better informed decisions about how to manage
their crops and eventually boost yields. Furthermore, by facilitating precision farming
practices like targeted pesticide and fertiliser application, smart farming can lessen resource
waste and its negative effects on the environment.

As a result, agriculture is essential to human existence. It requires a large financial and
labour commitment. They're all free to start implementing their own farm strategies in this
industry. But given the current climate, farmers do not employ a wise technique. As a result,
viewers are more in need of appropriate agricultural practices. It is necessary to develop new
farming techniques from the fundamental agricultural ones in order to achieve effective
farming

During smart farming, farmers may encounter a few typical hurdles, such as data
management difficulties, connectivity problems, and the requirement for specific knowledge
and training.
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One problem is the massive volume of data produced by
drones, sensors, and monitoring systems—all examples of
smart farming technologies. It could be difficult for farmers
to handle and interpret this data in an efficient manner so
they can decide what crops to grow. Ensuring dependable
connectivity in isolated or rural locations presents another
difficulty that may limit the efficacy of smart farming
systems. Farmers might have to make investments in more
robust networks or figure out how to get past connectivity
problems. Lastly, not all farmers may have the specific
knowledge and training needed to utilise smart agricultural
technologies. It's critical that farmers have access to the
tools and assistance they need to employ these technologies
efficiently and reap the full rewards..

Using precision irrigation systems is one of the key ways
that smart farming addresses the issue of water scarcity.
Farmers can optimise their water usage and minimise waste
by using these devices, which can track weather patterns,
soil moisture levels, and crop water requirements in real
time. Additionally, farmers can collect data on their fields
using technologies like drones and soil sensors, which will
enable them to make well-informed decisions about
irrigation and other farming techniques. Installing rainwater
harvesting systems, which can gather and store rainwater for
later use, is an additional option. By doing this, farmers may
lessen their need on finite groundwater supplies and give
their cattle and crops a consistent supply of water. Lastly,
farmers can implement techniques like cover crops and crop
rotation, which over time can enhance soil health and help
conserve water. Farmers can improve soil moisture content
and cut back on water use while simultaneously raising
production and sustainability levels.

2. Literature Survey

The only thing that allows people to survive these days is
farming. In this field, a player might start with their own
farming strategy. However, farmers today lack the skills
necessary to carry out this 10T-enabled smart farming on
their own. They are a major source of issues. Of course!
Water scarcity or restricted access to water resources is one
of the main issues that farmers are dealing with. Drought,
climate change, and excessive usage of available water
sources are a few possible causes of this. Farmers are thus
having difficulty maintaining cattle, irrigating their crops,
and making a living. Farmers are turning to deeper wells or
subterranean aquifers in many places, however these
practices may not be long-term sustainable and may have
detrimental effects on the environment. Furthermore,
disputes over water rights and access can be difficult and
divisive, especially in places with little resources.

Farmers can monitor water usage and optimise irrigation
with a range of sensors and devices in loT-based smart
farming. For instance, farmers can install soil moisture
sensors in the field to detect the soil's moisture content and
receive real-time data on their computer or smartphone. This
keeps water waste and over-irrigation to a minimum by
enabling the farmer to choose the best times and amounts to
water their crops. Installing smart irrigation systems can
also enable automated irrigation based on information from
soil moisture sensors, meteorological predictions, and other
variables. Crop vyields can be maximised and water
efficiency raised with this kind of system. Drone-based
sensors can also be used to gather information on crop
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health and water stress levels, giving farmers practical
advice on how to modify their irrigation techniques. These
technologies also enable farmers to promptly resolve any
faults and minimise waste by detecting leaks or other
problems with irrigation systems. In general, water
conservation, productivity gains, and crop Vyield
optimisation are all possible with 1oT-based smart farming,
which will ultimately result in higher sustainability and
financial success for farmers. loT-based smart farming is a
cutting-edge and fascinating method of practicing
contemporary agriculture! We can improve farming
methods, boost output, and lessen our influence on the
environment with 1oT. Farmers are able to maximise crop
health, minimise expenses, and optimise water usage by
putting in place an inexpensive intelligent irrigation system.
It's a great approach to use 10T technology for productive
and sustainable farming methods. It is a terrific concept to
design an intelligent irrigation system for farming at a
reasonable cost. We can develop an effective and automated
system that maximises water use and raises agricultural
yield by fusing loT and smart sensors. Of course! A plan
based on information and communication technology (ICT)
can drastically alter a number of farming-related factors.
Here are some examples of how ICT might be used in
agriculture: 1. Farm Management Systems: By offering
instruments for planning, monitoring, and decision-making,
ICT platforms can assist farmers in managing their activities
more effectively. These systems can streamline the entire
farming process by include finance administration,
inventory monitoring, crop management, and resource
allocation. 2. Precision Agriculture: With the use of data-
driven insights and ICT technology, farmers can optimise
input consumption through the application of precision
agriculture techniques. Farmers may get precise data on
crop health, soil conditions, and yield potential by using
satellite imaging, drones, and remote sensing. With the use
of this information, they will be able to implement targeted
actions, such limiting the use of pesticides and fertilisers
and boosting output while cutting waste. 3. Market Access
and e-Commerce: By removing middlemen and enabling
direct contact and transactions between farmers and
customers, ICT can promote fair prices for all sides.
Farmers may reach a wider market by using mobile
applications and online platforms, which will allow them to
effectively plan delivery, accept orders, and display their
products. 4. Agricultural Extension Services: ICT can help
small-scale farmers in rural locations have better access to
agricultural knowledge and experience. In order to help
farmers make better decisions and increase their standard of
living, mobile apps, web portals, and interactive voice
response systems can provide information on market trends,
pest management methods, weather forecasts, and best
practices. 5. Climate Monitoring and Early Warning
Systems: Real-time data on weather patterns, the effects of
climate change, and natural disasters can be gathered and
analysed using ICT. Farmers can minimise losses and
ensure the safety of their livestock and crops by taking
preventive measures and installing early warning systems.
Farmers may embrace innovation, increase productivity, and
advance sustainability in agriculture by using an 1CT-based
strategy. Please let me know if you need any help or if you
have any special queries!
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3. Methodology

The planned work will be executed using the subsequent
steps

Step I: Evaluate the literature to determine the benefits and
drawbacks of different smart farming techniques.

Step I1: In an effort to promote better development, more
plants and larger pots will be used.

Step Il1: Utilising sensors, identify a plant's growth that
may be conducted as an experiment.

Step 1V: A functional prototype that uses a Raspberry Pi to
display the data gathered on a linked webpage that may be
created with Python script.

4. Proposed System

The aim of this project was to develop a functional
prototype that could measure soil moisture content and
irrigate plants in order to conserve both water and time. A
Raspberry Pi board receives the sensor values, stores them
there, and renders them on a designated webpage. To
highlight the differences between plants preserved as
prototypes and those cultivated by humans, more data has
been obtained.

Water management is only one of the many farming
processes that can be monitored and managed with the help
of Raspberry Pi, a small, affordable, and adaptable
computer. Using Raspberry Pi, one may create bespoke
sensor networks to track temperature, moisture content in
the soil, and other environmental elements that impact crop
development and water use. Furthermore, irrigation systems
and other field devices can be managed by Raspberry Pi.
Farmers can create customised irrigation systems that are
tailored to their unique crop types and weather conditions by
using open-source software and sensors. To make sure that
crops receive the ideal amount of water, Raspberry Pis can
be used to automate irrigation based on data from soil
moisture sensors and weather forecasts. Moreover, farmers
may monitor and analyse their data in real-time by using
Raspberry Pi to develop personalised dashboards and
visualisations. This can improve crop yields and resource
efficiency by assisting farmers in recognising patterns and
making well-informed irrigation management decisions. All
things considered, the Raspberry Pi is a strong instrument
that may be utilised in smart farming to enhance water
management and general efficiency, increasing farmers'
profitability and sustainability.

Python is a well-liked programming language for data
analytics and machine learning, and it may also be used to
program Raspberry Pi. Python scripts can be utilised by
farmers to automate several components of their smart farm,
including irrigation systems. They may read data from soil
moisture sensors, for instance, and utilise that information to
operate water pumps or valves using Python. In addition to
analysing sensor data and forecasting crop and soil health,
Python may also be used to spot patterns and trends that can
be utilised to improve irrigation and other agricultural
techniques. Furthermore, Python may be used to design
unique dashboards and data visualisations that let farmers
track the growth of their crops and the amount of water they
consume in real time. One benefit of utilising Python on a
Raspberry Pi is that it enables farmers to design unique,
adaptable solutions that are suited to their unique
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requirements and circumstances. They can analyse big
information and make data-driven decisions that maximise
agricultural yields and resource usage with the aid of
libraries like NumPy and Pandas. In general, farmers may
increase water management and overall efficiency by
deploying Python scripts on Raspberry Pis, which will
increase sustainability and profitability in smart farming.

A vital component of farming, soil moisture has a direct
impact on crop health and growth. The amount of water that
is retained in the soil is known as soil moisture, and it can
vary depending on a number of factors, including the type of
soil, irrigation practices, and weather. To maximise crop
yields and minimise water use, farmers must keep an eye on
soil moisture levels and make well-informed irrigation
decisions. Many kinds of sensors, such as resistive,
capacitive, and TDT sensors, can be used in smart farming
to track soil moisture. These field-installed sensors can be
linked to a central system—Iike an loT platform or
Raspberry Pi—that can process and analyse the data in real-
time. This information can be used by farmers to identify
possible problems with their irrigation systems, such as
leaks or clogs, and to decide how much and when to irrigate
their crops. Farmers can maximise their irrigation
techniques, cut down on water wastage, and make sure their
crops get the proper amount of water at the right time by
keeping an eye on the moisture content of the soil. All
things considered, keeping an eye on soil moisture is an
essential component of smart farming that may help farmers
raise crop yields, cut down on water waste, and promote
sustainability.

5. Implementation

This is how we can begin

1. Sensor Deployment: To track the moisture levels in
real time, we can strategically put soil moisture sensors
around the farmland. The location and timing of
irrigation needs can be determined with the help of
these sensors.

Data Collection: A central hub will receive wireless
transmissions of the sensors' ongoing observations of
soil moisture. The data can be viewed remotely by
connecting this hub to the internet.

Analytics and Decision-Making: We can process the
gathered data and identify the best watering schedules
by using sophisticated analytics algorithms. We can
determine the best time and amount of irrigation by
taking into account many elements including crop kind,
weather, and soil properties.

Actuation: The irrigation procedure can be started
automatically by the system once a decision is made.
This can be done by regulating drip irrigation systems,
pumps, or valves to make sure that the proper amount
of water is applied exactly where it is needed.
Monitoring and alarms: In order to inform farmers of
any irregularities or deviations in the irrigation process,
the system can also offer real-time monitoring and
alarms. This enables quick response and, if needed,
troubleshooting.

Research Method Result and

Method Pre-processing Data Analyse

Sensors Raspberry pi Plant Growth
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6. Results & Conclusion
A growing field that is starting to progress swiftly is
agritech, or smart farming. Agritech is flexible enough to be
applied in any size agricultural or farming setting, be it large
industrial zones, tiny home farms, or kitchen gardens. The
need for higher harvest rates while utilising the materials at
hand and agricultural upgrading to save costs on labour,
water, and other resources have led to an increase in the
usage of agritech.
It is hinted that building a system that can genuinely expand
at a low cost and improve resource use at the same time is
acceptable by offering a cost indicator for both small and
large estates. During the experiment, a prototype for
calculating the moisture level of the soil and watering
schedule for the plant pot was created.

Putting in place an inexpensive, clever irrigation system for

farming can have important and lasting effects. Here are a

few possible results:

1. Water Conservation: Farmers may maximise water
use by employing soil moisture monitors and data-
driven irrigation decisions. Because water is only
applied when and where it is needed, there is less water
waste as a result. Better water conservation and more
environmentally friendly farming methods are the end
results.

2. Enhanced Crop Yield: Accurate and targeted
irrigation ensures that crops get the proper amount of
water at the right times. By keeping the soil at the ideal
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moisture content, this encourages strong plant growth
and maximises crop yield. Farmers should anticipate
increased farm profitability and production.

Cost Savings: Farmers can lower their operations and
water bills by automating the irrigation process and
minimising water waste. Over time, the intelligent
irrigation system will save money by ensuring effective
water usage.

Environmental Impact: Using an inexpensive,
intelligent irrigation system is consistent with
sustainable farming methods. Farmers may minimise
their impact on ecosystems and help to environmental
conservation by using precision irrigation management
to reduce water consumption and minimise the use of
pesticides and fertilisers.

Adaptability and Scalability: The trial establishes the
viability of the inexpensive intelligent irrigation system.
Its scalability and adaptation to different farming
circumstances, crop varieties, and geographic regions
are encouraged by the positive results and conclusions.
In conclusion, utilising 10T technology to create an
affordable intelligent irrigation system for farming can
result in cost savings, improved crop yield, water
conservation, and favourable environmental effects.
The trial demonstrates the potential of this novel
strategy and opens the door for broader acceptance and
application in the farming industry.
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