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ABSTRACT

The Internet of Things (loT) is a force for good in all fields, changing people's lives by bringing intelligence to everything. It is a
collection of various devices that function as a self-adjusting network. The application of 10T to Smart Farming is revolutionizing
traditional agricultural practices by decreasing crop waste and increasing efficiency while also saving farmers money. The
technology that will be proposed can send out notifications to farmers via various platforms by generating messages. In addition to
helping farmers practise smart farming by raising crop yields and conservingresources (fertilisers and water), the device will also help
farmers by providing real-time data (temperature, humidity, soil moisture, UV index, and IR) from the farms.

The device described in this paper makes use of an ESP32 Node MCU, a breadboard, a DHT11 temperature and humidity sensor, a soil
moisture sensor, an S11145 digital UV index, infrared, visible light sensor, jumper wires, LEDs, and a live data feed that can be
seen on a serial monitor and a Blynk mobile platform. This will enable farmers to manage their crops in line with modern farming
practices.

A smartphone is one of the devices that might be helpful in agriculture due to its economical, portable, and practical features. It
facilitates location-finding, information access, and audio and picture capturing for users. It is possible to create adaptable mobile
agriculture applications by combining smartphone functions. They aid in disseminating information on crops and the demands of
management.

This study creates the "Krishidristi" Android app, which aims to improve the cultivation of crops through smart farming.

KEYWORDS: SMART (S-Specific, M-Measurable, A- Attainable, R-Realistic T-Time Bound) Internet of Things (loT), Precision
Agriculture, Soil Moisture Sensor, Blynk Platform, Resource Management, Environmental Monitoring, Agricultural Efficiency

1. INTRODUCTION

Agriculture provides the majority of the world's food. Throughout history, it has been critical to civilizational progress. According to the
United Nations (UN), the world's population will grow by 2 billion people by 2050, up from 7.8 billion today, requiring the planet to
feed approximately 11 billion people by the end of the century [1]. Agriculture is the world's greatest user of water, accounting for more
than 70% of total annual water use. It supports a variety of operations such as irrigation, watering, and cleaning of livestock and
aquaculture. High concentrations of pesticides, fertilisers, and other contaminants contaminate the water from these applications. It
seems that in order to feed the growing global population, food production must rise.Food grains grown sustainably and with minimal
environmental impact are measured by sustainable agriculture [2]. Farmers and resources can be supported by encouraging the use of
sustainable farming techniques and approaches. It preserves soil quality, reduces soil degradation, conserves water, increases land
biodiversity, and ensures a safe and natural environment while also being economically feasible [3]. Sustainable agriculture helps to
preserve natural resources, prevent biodiversity loss, and reduce greenhouse gas emissions [4].

Resilient farming In addition to increasing farming's efficiency, farming allows us to preserve the environment without sacrificing future
generations' essential necessities. The fundamental achievements of smart farming in impact agriculture are crop rotation, crop nutrition
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deficits, pest and disease management, recycling, and water harvesting, all of which contribute to a safer environment overall. A healthy
habitat for living things is essential, as greenhouse gas emissions affect humans, animals, plants, and the ecosystem.
[5]. According to the 2018 Economic Survey, by 2050, agriculture would account for only 25.7% of the total employment. The next
generation of farmers in rural areas is increasingly disappearing from farming families as a result of issues such as rising cultivation
expenses, low yield per capita, poor soil management, and migration to non-farming jobs. The world is set to experience a digital
revolution; therefore, now is the best time to integrate.

With the application of technology, smart farming provides a route towards sustainability. In the cyber-physical cycle of farm
management, it involves the application of information and communication technologies (ICTs), including robotics, artificial
intelligence (Al), cloud computing, andthe Internet of Things [5]-[8]. By providing each plant or animal with exactly what it needs to
thrive in the best possible way, precision agriculture is a clever farming method that increases operational accuracy and optimises
overall performance while lowering waste, inputs, and pollution. Even though precision agriculture uses highly advanced technology, it
only considers factors specific to the field. However, smart farming takes a step further by basing management responsibilities on data
as well as location, which is enforced by situational awareness and context and is fueled by real-time occurrences

[9]. With an 18% GDP contribution and 57% of the population living in rural areas, agriculture is India's largest industry. India's
overall agronomic output has grown throughout time, but the proportion of growers has decreased—from 71.9% in 1951 to 45.1% in
2011 [10]. The development of new technologies including the Internet of Things, more affordable and sophisticated sensors, actuators,
and microprocessors, high-bandwidth wireless technologies, cloud-based ICT systems, big data analysis, artificial intelligence, and
robots helped progress smart farming in these early years. Data is no longer solely obtained from farm equipment; new services are
available that transform data into information that is useful. The goal of IoT use in agriculture is to give farmers the right tools to help
them with automation and decision-making by offering goods, information, and services that will increase profit, quality, and
production. 10T is regarded as a component of the internet of the future, which will be made up of billions of "things" capable of
intelligent communication. Even though the meaning of "things" has evolved as technology has progressed, the essential goal of
deciphering computer data without the help of humans has not altered.

2. LITERATURESURVEY

With the extensive compilation of strategies, such as accuracy and conservative cultivation to meet field obstacles, the Internet of
Things (1oT) is revolutionizing the agribusiness that engages the farmers. Different approaches have been suggested by researchers for
the agricultural sector, utilizingone or more of the technologies mentioned. For example, an irrigation system that determines the
irrigation volume of water based on soil water measurement is detailed in [11]. This employs the Bluetooth communication
model, which has drawbacks of its own, such as restricted device accommodation and range. An author proposed timing the power
supply to the sensors in 2016 to increase energy efficiency [12]. An author in a publication [13] mentions the use of 10T in agriculture.
Unfortunately, it demonstrates a lack of interoperability—a crucial component when discussing vast agricultural areas. In a 2017
publication [14], Jinsoohan offered a method for comparing the energy usage of two appliances. In their research, N.K. Suryadevara
and S.C. Mukhopadhyay employed ideas from pervasive computing, data aggregation, etc. to use Zigbee to monitor environmental
variables [15]. But, when more nodes are installed, it could show concerns about increased power usage and agricultural automation
[16]. The approach for giving farmers access to real-time information about their land and crops is outlined in the paper 1[17], which
offers the required data butis a stand-alone system. In 2015, Prem Prakash Jayaraman, Doug Palmer, and Arkady Zaslavsky introduced
the concept of phononet, which is a network of intelligent wireless sensor nodes that share information with a central system. This
paper [18] discusses the application of 10T, cloud computing, and mobile computing to smart agriculture.

3. WORK METHODOLOGY
Our project is divided into two parts:

3.1 HARDWARE
"Smart agriculture technologies and innovations" refers to the wide range of devices and programs that are revolutionising the
agriculture industry. These developments are essential to the sustainable growth of agriculture and are bringing in a new era in farming.

Internet of Things (10T) gadgets and sensors are becoming more and more crucial in modern agriculture since they facilitate real-time
data collection and improve resource management. Specifically, sensors for 10T agriculture are essential for monitoring variables such
as soil moisture, temperature, and indications of crop health. These sensors gather incredibly useful data that aids in the development
of informed decisions regarding critical agricultural processes such as crop harvesting, reproductive cycles, and production
predictions.

A few key points about how hardware technology operates are as follows: The hardware work methodology is divided into 4 parts:

a.  Soil moisture sensing

Soil moisture sensors measure soil's volumetric water content. Soil moisture sensors indirectly assess volumetric water content by
employing a soil parameter, such as electrical resistance, dielectric constant, or neutron interaction, as a surrogate for moisture content.
This is because direct gravimetric measurement of free soil moisture requires the removal, drying, and weighting of a sample.
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b. Temperature and Humidity monitoring

It basically monitors several meteorological data, such as temperature and humidity. Node MCU (ESP8266) serves as the device's
heart. In this research, a temperature and humidity sensor (DHT11) is employed and coupled to a Node MCU. When the code is
uploaded to the Arduino IDE, the board is connected and the sensors begin working. All observed data is stored on the BLYNK
platform.

c. Automatic irrigation

This consists of a water pump, relay module, power supply, soil moisture sensor, Node MCU microcontroller, and water pump. The
relay module is connected to the Node MCU digital output, which operates the water pump, and the soil moisture sensor is
connected to the Node MCU analog input [11]. Configuring the software components comes next when the hardware setup is finished.
Installing the Arduino IDE and any required libraries is part of this process. The Node MCU is configured to monitor the values from
the soil moisture sensor and manage the water pump via the relay module.

d. Remote monitoring

To gather and process data on various atmospheric conditions, weather monitoring systems are essential tools. Weather monitoring
systems based on the Internet of Things (1oT) are becoming more and more popular due to their ability to provide real-time data on
weather conditions.

The system consists of a temperature, humidity, and air pressure sensor, a Wi-Fi module for connecting to the Blynk platform, and a
Nodemcu microcontroller. Clients can access and manage their Internet of Things devices from any location in the world with the
assistance of the mobile app platform Blynk.

The system functions include collecting meteorological data, sending it to the Blynk platform, and providing real-time weather updates
through a mobile app. The Nodemcu microcontroller facilitates easy system setup by connecting to the sensors via a breadboard and
facilitating communication with the Blynk platform using the Wi-Fi module. Users may create alerts based on different weather
conditions using the Blynk app, which also displays real-time sensor data[12].

3.2 SOFTWARE

With improved farming techniques and appropriate crop management, the advantages of information technology present a viable way
to raise crop yields. As technology develops, crucial information on farming—from planting to harvesting—can be found on an
internet platform[13]. Using a Smartphone, users may access a mobile application that has all the crop's information. The majority of
the functionalities of the program are free, and users will utilise it by downloading it to their Smartphone[14].

3.2.1 Mobile technology

The world was first exposed to mobile technology as new generations (G) of smartphones, such as 2G and 3G. A mobile device could
only make calls, send texts, and record voice messages prior to smartphones. More than just fundamental operations can be performed
on a smartphone thanks to its innovative technology. With the inclusion of a hardware sensor, smartphones can record and take high-
resolution pictures and videos [15]. When using mobile data plans via 2G, 3G, and 4G networks, wireless data access is the standout
feature of any smartphone (4G). Our lives have changed and gotten easier since smartphones have become a part of our way of life.
Due to the increasing demand for smartphones, mobile applications are utilised extensively in daily life.

3.2.2Mobile application

Mobile applications are created to operate on mobile devices' machine firmware and operating systems. “Krishidristi” is one example
of a mobile application on farming that has been created. Apps assist users, particularly farmers, in making better decisions and
enhancing their present methods. The majority of smartphone users, according to [16], spend 86% more time on mobile applications
than on websites (14%). The reason for this is because the application is easier to use and instantly available on their smartphone. The
majority of mobile apps don't require the Internet.

3.2.3 Advantages and disadvantages of mobile application

One benefit of mobile applications is their ability to fix problems. For instance, people may plan a vacation to a new location and reach
their destination securely by using Google Maps. The application offers a better user experience and performance than a website since
mobile applications load pages more quickly than websites [17]. Mobile applications include a notification feature that provides users
with news or information on the status of their apps or the most recent updates. Human health risks include depression and vision
issues [17], as well as time wastage from using apps like games

4. METHODOLOGY

The development of mobile applications uses Android Studio[18].The presentation layer, application layer, and database layer are the
three layers that make up a mobile application. Users access the presentation layer using mobile devices like tablets and smartphones.
The User Interface (Ul) and associated process components comprise this layer. Application management is the main emphasisof the
application layer, often known as the business layer. The application's process is part of the management. All of the data entered into
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the program is stored in the database layer, which also serves to safeguard it. The core of the mobile application is this layer.

4. 1FUNCTIONALITIES
1 Registration—Register with the Krishidristi app.
2 Login-Pre-existing user logins with name and password.

3 QuestionsandAnswers-Ourfarming-relatedapplication's"QuestionandAnswers"featurelets users peruse a carefully curate list of
frequently asked questions and their thorough responses.

4 About crops crops-Our application's "About Crops" function provides users with a wealth of information about different crops
that are frequently cultivated in agriculture.

5  Training videos-Our application's "Training Videos" function gives users access to instructional videos about farming,
agricultural techniques, and crop development.

ign Up

£, Enter UserName

£ Enter Email 1d

5 Enter the Password

Fig.1 Sign up Page Fig.2 Login Page
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What are cover crops? Wheat

Corn
:::uqu = tarming trom Rica
Barley
What is crop rotation? Soybeans
Cotton
What are the benefits of using compost in Sugarcane
agriculture?
Potato
How does irrigation impact crop growth? Tomato
Onion
What is soll erosion? Chickpea
Mustard

Fig.3 Question and Answer Page

VideoPage
What is Organic Agriculture? / 3 iy

Full information about different types of soil / &gt &
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Soil Testing / @t & ore &=t &2

Paddy Farming and Cultivation In India / 47 %1 &t &
offe &3 ¥

Wheat farming / 7ig $1 dmfas It
Sugercane farming / &t &t &

Pigeon pea farming / /ge &t &t

Fig.5Training Videos Page

Fig.4 About Crops Page
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4.2 TOOLSANDTECHNOLOGIES

421 ANDROID STUDIO

Android Studio is the official integrated development environment (IDE) for developing on the Android platform. Android Studio is
based on Jet Brains' IntelliJ IDEA software, which was designed specifically for Android development. It is the official Google IDE for
developing native Android applications and is available for download on Windows, Mac OS X, and Linux. This programme has
supplanted Eclipse Android Development Tools (ADT).

4.2.2 FLUTTER

A cross-platform framework called Flutter is designed to help developers create mobile apps with great performance. Flutter apps
operate Android and iOS devices. Flutter is unique in that it doesn't use web views; instead, it depends on the OEM widgets on the
device. Every view component in Flutter is rendered using a powerful rendering engine of its own. This offers an opportunity to create
apps with the same level of performance as native programs.

4.2.3 DART

is not possible to program in Flutter by oneself. Instead, it's an SDK containing ready-to-use, editable widget code that has already
been prewritten. Dart, the programming language in use, was also created by Google. Flutter reduces performance problems and speeds
up app startup times by not requiring the use of a bridge to interact with native platforms like iOS or Android.

4.2.4 FIREBASE

Firebase is a real-time database and also acts as a Backend-as-a-Service(BaaS). It makes it possible to save an object list. Developers
may create applications for Android, i0S, and Webplatforms using Google Firebase, an application development platform powered by
Google. The data is saved in JavaScript Object Notation (JSON) format, which eliminates the need for queries when adding, updating,
removing, or modifying information. It is a component of a system's backend that functions as a database for data storage [19].

5. RESULT AND ANALYSIS

During our analysis we have considered two flowering seasons. One is for the roses and the other is for the sunflower. During our
analysis we have measured the humidity and soil moisture percentages at different temperatures. Table 1 represents the observations
obtained through the developed system:

Tablel: Data Obtained through Analysis

Months Temperature(Degree Celsius) Humidity(grams per cubic metre) | Soil Moisture(%)
ROSES
February 16 57 39
20 37 57
March 24 46 55
18 43 45
26 45 41
SUNFLOWERS
April 32 25 9
35 48 20
34 31 53
May 39 41 55
35 54 45
45 48 41
46 55 20

The soil moisture threshold is observed to be 55 percent.
The data draws the following conclusion for the respective plants:

ROSES:

® The optimal range of temperature is 15°C to 25°C.
® The optimal range of humidity is 40% to 60%.

® Soil moisture should be around 40% to 60%.
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SUNFLOWERS:

® The optimal range of temperature is 20°C to 25°C.
® The optimal range of humidity is 40% to 60%.

® Soil moisture should be around 40% to 60%.

In summary, the successful completion of the Krishi Drishti application represents a major step forward in the creation of smart
farming systems. Farmers are able to tackle irrigation issues, temperature issues, humidity issues, and other issues with these devices,
which also allow for the inspection of the soil's quality and cultivator growth. The Internet of Things and wireless sensor networks
communication can help reduce the challenges faced by farmers and improve the communication path for the transfer of useful data
between various nodes. Both sensors and microcontrollers that is readily available for agricultural parameters can easily interface with
one another. The successful completion of the hardware components has also built a solid foundation for the integration of physical
sensors and devices in the next stage of development. We were able to verify the system's functionality and compatibility during the
simulation stage, ensuring that everything went according to plan when we moved to the experimental hardware configuration.

Conclusion

The Internet of Things (IoT) is revolutionising many industries by incorporating intelligence into common gadgets. In agriculture, 10T
is transforming traditional farming practices by reducing crop waste, increasing efficiency, and lowering expenses. The suggested
solution will notify farmers across numerous platforms, promoting smart agricultural practices, boosting crop yields, and preserving
resources like fertiliser and water. It monitors temperature, humidity, soil moisture, UV index, and infrared radiation in real time.
The suggested device incorporates an ESP32 Node MCU, temperature, humidity, soil moisture, UV index, and visible light sensors, as
well as a connection to the Blynk mobile platform for real-time data monitoring. The Krishidristi Android app was created to promote
smart farming by delivering critical information and capabilities such as real-time data, automated irrigation, and weather monitoring.
To summarise, the successful completion of the Krishi Drishti application marks a significant advancement in the development of
smart farming systems. The software component uses mobile technology to provide farmers with accessible and useful tools, such as
crop information, training videos, and a Q&A area. It provides a powerful and user-friendly interface for managing agricultural
activities, having been developed with Android Studio, Flutter, Dart, and Firebase.

The program's user-friendly and easy architecture allows farmers to quickly engage with the rich real-time data provided by loT-
enabled infrastructure. The successful completion of the hardware components has also laid the groundwork for the next stage of
development, which will involve the integration of physical sensors and devices. During the simulation step, we could evaluate the
system's functioning and compatibility.
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