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Abstract— The Covid-19 pandemic and consequent nationwide lockdown measures have had
an adverse effect on India’'s agriculture supply chain. Insufficient irrigation infrastructure and
inadequate fertilizer application by farmers have had a detrimental impact on several
agricultural regions. The implementation of intelligent soil irrigation and monitoring system is
needed in order to address the aforementioned situation. The latest developments in precision
farming, using the Internet of Things (loT), are significantly transforming agricultural
practices by improving their efficiency and cost-effectiveness for farmers via the reduction of
crop losses. The advent of the contemporary age has seen the integration of the Internet of
Things (1oT) across several industries, therefore significantly influencing the lives of
individuals via its intelligent connectivity capabilities. The system comprises a set of disparate
devices that cooperate to establish a network that can autonomously configure itself. The
primary goal of the proposed system is to provide a solution that can provide farmers with
information pertaining to moisture content and irrigation across many platforms. Farmers stand
to benefit economically from the use of this device, as it has the capability to collect precise
data pertaining to various environmental factors within the field, such as temperature,
humidity, moisture levels, UV index, and infrared radiation. This data can then be utilized to
facilitate the implementation of intelligent farming practices, therefore enhancing crop yields
while concurrently preserving valuable resources, such as water and fertilizers. The suggested
equipment comprises an ESP32s Node board, a breadboard, a DHT11 Temperature and
Relative Humidity Sensor, an Electronic Ultraviolet Index/Infrared Sensor, jumper wires, and
LEDs. The live data stream is seen via the use of the serial monitor and a Blynk smartphone.

Consequently, farmers will have enhanced capabilities in crop management.
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I.  INTRODUCTION

Farming is the main food source production in India. For Indian, which would be the nation's
fastest countries in Europe of population increase, increasing agricultural production is
important. The monsoons have a significant impact on output rates, and current meteorological
data suggests that monsoon season in India are rather unpredictable. As a result, India's food
consumption rate falls short of that of its people. Each year, the amount of water needed for
irrigation is insufficient. As a result, a slew of problems develop, including insufficient
irrigation, agricultural expansion, and so on. To solve all of these concerns while also protecting
water resources, a system that assures effective water resource management while also reducing

farmer burden is required.

The Internet of Things will be completely reliant on intelligent computing in the future. It is
crucial in the transition from "Traditional Technology” to "Next Generation Everywhere
Computing” in homes and organizations. The ‘Internet of Things' is gaining pace in global
research, notably in the realm of improved wireless communications. Today, 10T is affecting
people all over the world, and it is laying the basis for a range of commodities, including
intelligent medical care, sustainable communities, smart education in schools, and automation,
from the standpoint of the common user. Manufacturing, transportation, agriculture, and
corporate management are just a few of the areas where it's utilized commercially. Using
moisture detecting sensors and the 10T, We could continuously evaluate soil moisture levels and

send out alerts when action is required.
Agricultural is the most studied use of 10T. Because it is a critical business for ensuring food

security in light of the world's fast population growth. Researchers first tried 1CT-based

methods to this issue, which were helpful in certain ways but never completely solved our
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problem. As just a consequence, they're exploring at 10T as an agriculture alternative to ICT.
Agricultural products require applications such as soil water monitoring, ambient condition
monitoring including temperature and humidity, operations management, and infrastructure
management. Considering 5 billion people anticipated to be participating in smart farming, it is
the future. In addition, the information obtained. Data collected by sensors in agricultural areas
might be used for data analysis, assisting farmers in boosting crop output. Thus,Smart farming
facilitated by the Internet of Things has the potential to tackle a wide range of agricultural
issues. The goal of this essay is to show you how to demonstrate a working system that will

deliver real-time data to farmers.

1.1 Precision agriculture using 10T:

Precision agriculture is a modern agricultural administration concept that makes use of Internet
of Things (IoT) technology to increase agricultural productivity. Precision agriculture enables
farmers to make effective use of fertilizer and other supplies in terms of the standard and
volume of their crops. In the field, a farmer can be present physically 24 hours a day. Farmers
may also lack the knowledge required to use various approaches for finding the best
environmental conditions for their crops. They will be equipped with an automatic system that
will function without human input and will notify them to take necessary action in terms of a
variety of problems that may emerge during farming. It can reach out to farmers and inform
them while still there weren't in the fields, allowing them to manage more farms and therefore

enhance their production.

By 2050, the world's population is expected to exceed 9 billion people, as according P Prakash's
essay [10]. To feed such a large population and to efficiently employ land and other resources,
which are scarce in some regions, agriculture requires 10T applications. Unexpected weather
occurrences are destroying crops as a result of global warming, and growers are losing a lot of
money; an 10T Precision Agriculture software may allow them to take quick action to prevent
this. Gorli Ravi [2] explains how Precision Agriculture is important and what the IoT’s future
responsibilities will be to shape our future. Instead of utilizing an Arduino mega 2560 and then

the ESP8266 module to display information on a computer display as N Anand& P Vikram [1]
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did, we utilized a new ESP32 controller and the Blynk android application to display live data
since not every farmers has a PC. Which approach is the quickest and most precise? A sleep
mode is also available, which extends the battery life of the self-monitoring device. Every time,

human intervention was required in the production of their items.

Furthermore, innovations boost productivity. As S. Jegadeesan [3] points out, 10T allows
farmers to control animals including such cows, sheep, as well as other livestock, and also
track their health. According to V Roham [8] WSN, which is a subclass of 10T, comprises
routing algorithms for networks like these further prototypes.

There are far more expensive systems, including such [5], [10], that might also control the
agricultural process, but owing to budgetary constraints, most farmers will be unable to utilize
them. Farmers will be able to afford this prototype gadget, which costs around 1,900 Indian
rupees. There's also a sleeping mode included. The code establishes a time limit for delivering
the measurements after each trigger time to guarantee that the programmer does not get
redundant inputs. Additionally, using the proper containers protects against adverse weather. It
is more sustainability than the things stated in [4] & [5] due to the use of high-quality sensors,
efficient software, routing protocols, and proper design.

0T systems in precision agriculture include farmer’s GPS system, animal monitoring, and
storage monitoring, in additional to farm transportation surveillance, animals tracking,
warehouse tracking, and other agricultural options. Intelligent Agricultural Production, which
Is now gaining popularity across the world, offers a diverse set of applications, demonstrating
that it is not limited to large-scale farming operations.

1.2 The Advantages of Precision Agriculture:

Farmer monitoring, water and other natural resource conservation, and enhanced food
production are all predicted benefits of different loT-based Smart Farming systems, and the
ability to see things that are not visible to the naked eye, resulting in precise agricultural land

and agricultural evaluation, good quality, and improved efficacy.
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1.3 Advanced Farming's Weaknesses:

* Farming, being a naturally occurring phenomenon, is heavily reliant on nature, which
man cannot forecast or control, whether it is rain or sunshine availability. Among other
things, pest control thus, agriculture will always use 10T systems.

 Continuous internet connectivity is necessary for smart agriculture. This criteria was not
met in rural areas of developing nations. Additionally, the internet is slower than it used
to be.

» Defective sensors or information processing engines might result in erroneous
judgments, resulting in excessive water, fertilizer, and other resource waste.

* Farmers must comprehend and master the usage of technology in order to employ smart
agricultural equipment. This is the primary impediment to widespread adoption of smart

agricultural framing.

Literature Survey

The current scenario, which includes diminishing groundwater, drying rivers and tanks,
and an unpredictable environment, necessitates competent water management.
Temperature and humidity sensors are put in appropriate places for crop monitoring to
deal with this. [6][16] To regulate the amount of water used, a microcontroller-based
gateway may be programmed with an algorithm temperature and moisture in the soil
threshold values. Photovoltaic panels power the system, which also includes a
bidirectional communication channel built on a cellular-Internet programmer that allows
data examination and irrigation management to be managed via a web page. [7][23]
Wireless sensor have progressed to the point that it may now be utilized in precision
agriculture to monitor and adjust greenhouse conditions. [24][8] After doing field
research, authors found that agricultural productivity is decreasing day by day. In the
agricultural industry, however, technology plays a critical role in both increasing
production and reducing needless manual effort. Some research is conducted for the
advantage of farmers, with the goal of developing systems that use technology to help
enhance agricultural productivity. In order to maximize production while consuming the

least amount of water, Y. Kim created a remote safeguards and acceleration watering
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system that uses a dispersed wireless sensor to achieve variable interest rate watering,
real-time in-field sensors, and regulation of a destination accurate regression analysis start
moving irrigation system. The system addressed the construction and evaluation of fixed
rate systems, wireless sensors, and actual field sensing using suitable software. The
complete system was built using five in-field sensing stations that collect data and send it
to a base station through a GPS, where the system's database was used to perform the
necessary irrigation management operations. The technology provides reduced wireless
options as well as irrigation management precision via remote control. [9][24][25] In
wireless sensor studies, researchers looked at soil-related variables including temperature
and humidity. Sensor are implanted inside the soil, and they use an efficient network
communication with a low duty cycle to communicate with relay nodes, allowing the soil
monitoring to last longer. Data was sampled and buffered hourly, then broadcast and
verified for status signals, and the system was created with such a microcontroller,
anuniversal asynchronous receiver transmitter (UART) connection, and sensor. The
system's drawbacks were its expensive cost and the sensor's underground location that
caused Radio waves to be muted. [10][26]

Ranya et al. introduced the Agricultural Landslide Susceptibility Evaluation (ALSE) to
analyses multiple kinds of land to identify the right soil for crop production by assessing
geo-environmental factor. ALSE used Global Knowledge System abilities to assess land
based on the regional climate factors via a computer map and then make decisions based
on that data. [11-19]

1. ARCHITECTURE

A. Block schematic of an irrigation system

The system's block diagram is shown in Figure 1.Here Esp8266 Node MCU acts
asamicrocontroller which is connected to soil moisture sensor and relay board. The sensor
detects the ground water level and sends an analog data to the receiver. Andbased on the
threshold value the controller sends signal to relay board, which is connected to

Waterpump.
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Figure 1 Architecture of Proposed System

Figure 1 depicts the proposed system's architectural block diagram in terms of the

various irrigation sub modules and how they are connected with each other’s..

A. Measurement of soil moisture in IrrigationSystem

The quantity of moisture in the soil around a temperature sensor may be measured.
It's a simple sensor, but it's perfect for keeping an eye on an urban garden or a little
plant's water level. This sensor works by passing power through the soil with two
probes, then reading the resistance to determine the moisture content. More water
allows the soil to transmit electricity more freely (with less resistance), but dry soil does
not (more resistance). As shown in the diagram, the sensors includes a new
potentiometer for adjusting the sensitivity of a digital output (DO0), in addition to a
powered LED and a digital output LED [20-54]
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Figure 2 YL-69 Moisture sensor

The moisture sensor shown in Figure 2 is used to monitor soil moisture levels.

B. Role ofcontroller
The system is controlled by a Node MCU microcontroller, which is linked to an esp8266
Wi-Fi module. Microcontroller Unit (MCU) is an abbreviation meaning "computer on a
single chip." A microcontroller is a computer with one or more CPUs (processing cores),

memory, and input/output peripherals that have been programmed.

Figure 3 Esp8266 NodeMCU

Figure 3 depicts a microcontroller-based development board that was used to process and operate

various electrical components.

D. Water pump on/off through Relay Board
Relay with four channels Module boards are used to connect any Microcontroller to
electrical appliances and loads, and they may also be used to drive high-powered motors.
Each channel on the 5V four channels relay interface board requires a 15-20mA driving

current. It may be utilized to regulate a variety of large-current appliances and equipment.
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Figure 4 RelayBoard and WaterPump

A relay board and water pump components are shown in Figure 4 for regulating water

flow for soil irrigation.

E. Controller Interfacing
All of the modules communicate with the microcontroller. The moisture content in the soil
the moisture content of the soil and sends analog information to the receiver. In addition,
the system controller sends digital signals to the relay to convey control orders. lonic is a
mobile app development framework that is open source. It offers products and technologies
for creating native-looking mobile interfaces. To operate on mobile devices, the lonic
framework requires a native wrapper. An android app is also being created for this soil

watering system, which offers you complete control and monitoring access.

Cloud
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Web Service, DB and
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@ oisture sensor

» Coenmunication
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l IoT Gateway: l lo *C«lew:v
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Figure 5 complete controlling interfacing

Figure 5 depicts the interfacing of various components and the communication paradigm for the

system's seamless operation.
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F. Role ofloT

loT uses some web-enabled devices like- Sensors, Antenna, Microcontrollers etc. to
emit, accept and process data. The data is further passed down to communication channels
where further processing and conversion takes place. Once the data is processed then it is
directed for the analysis and projections are sent to remote device (loT apps of smart
phones, PCs etc). Once the data is processed then it is directed for the analysis and
projections are sent to remote device (10T apps of smart phones, PCsetc).
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F. lonic Framework

lonic is a mobile app development framework that is open source. It offers products and
technologies for creating native-looking mobile interfaces. To operate on mobile devices, the
lonic framework requires a native wrapper. An android app is also being created for this soil

watering system, which offers you complete control and monitoring access.

IV IMPLEMENTATION

The implementation of the system comprises of the following steps:

1. A soil moisture sensor detects moisture levels and provides an analogue signal to a Node
MCU controller.

2. The Node MCU controller is connected to the relay board and also with the firebase

server through which the data is displayed on the application aswell.
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3. The moisture level then is compared to the program's threshold value, which is set at 40.

4. The water pump is started through relay board if the soil moisture is below threshold

value, and the water pump is shut off automatically if the soil moisture exceeds the

threshold value.

<  Water Level
Moisture Level

_ & | 3.027344%
& == { Soil needs water.

Water Level Water-Pump Status
Moisture level of soil Off

Automatic Irrigation

Turn On/Off Control pump

Turn On/Off

@

5. Turning the water pump on and off can also be controlled manually by toggling off the
automaticmode.

6. The application also shows real-time monitor of the water content and pump status.
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V. EXPERIMENT AND RESULTANALYSIS

The system records ambient temperature, relative humidity, soil moisture, light levels, CO2, O3,
02, & NO2. The system employs intelligent monitoring and automated planning and control
strategies as a result of the data analysis. For improved user interactions, artificial intelligence
and machine learning approaches are utilized. Six phases comprise the installation of a smart

home:

Device installation
Equipment enrollment
User registration

Authorization assignment

o~ D

Equipment configuration

Configuration of the automatic planning strategy experiments with their respective results are
shown in the following table

Experiments

S.

no Scenerios Expecte Actual Status
d result
result

1 Check whether NodeMCU esp8266 is working or Successfu | Successful Success
not I

2 Check whether YL-69 Soil Moisture sensor is [Successfu | Successful |Success

3 Check whether NodeMCU esp8266 Wifi Module | Successfu| Successful | Success
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Date and Time Temperature | Humidity | Soil Moisture Percentage
2020-05-23 05:15:00 | 28.35 85 89
2020-05-23 05:30:00 | 28.35 85 89
2020-05-23 05:45:00 | 28.84 85 89
2020-05-23 06:00:00 | 27.86 85 89
2020-05-23 06:15:00 | 27.37 86 90
2020-05-23 06:30:00 | 27.37 86 90
2020-05-23 06:45:00 | 27.37 86 90

VI. CONCLUSION

The propose system offers an alternate user interface for operating the irrigation system
in the most effective way possible. It proposes the notion of monitoring the soil moisture
level in an agricultural region and controlling the irrigation system with an Android
handset. As a result, the entire implementation cost is low and accessible to the average
individual. In light of the current scenario, the team has chosen the Android application so
that the majority of people may profit. To validate the framework, an experiment
investigating the development of a Korean Ginseng plant is planned and implemented in a
prototypes smart home system. The experiment's intelligent cultivating approach is meant
to regulate the growing of Korean Ginseng by adjusting the major environmental variables.
The experiment's results confirm the expectation. The security and privacy concerns
associated with smart homes are advised to be handled in the future, as is the assessment of

the user's quality of life.
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