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ABSTRACT: The world's accelerating population growth poses an immense challenge in meeting the essential needs of
billions. Chief among these necessities is ensuring adequate nutrition for every individual. However, traditional farming
methods, strained by this ballooning populace, are struggling to meet the demand for substantial food quantities.
Thankfully, the convergence of cutting-edge agricultural techniques and smart electronic technologies presents a be a
conof hope, promising elevated efficiency and productivity levels crucial for ensuring global food security. To propel
agricultural efficiency and productivity to new heights, a proposed initiative entails an IoT (Internet of Things)-based
smart agriculture monitoring project employing Arduino technology. This project integrates three pivotal sensors
designed to measure essential crop parameters: a temperature sensor, a humidity sensor, and a soil moisture sensor.
Additionally, a Wi-Fi module is seamlessly incorporated within the system.

In this system, sensors monitor temperature, crop humidity, and soil moisture. Data is sent to an Arduino, then to an [oT
platform via Wi-Fi. Threshold breaches trigger the relay to alert users and regulate irrigation. The IoT platform enables
remote crop monitoring, fostering efficient and sustainable agriculture worldwide.
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I. INTRODUCTION:

Agriculture, deeply entrenched in India's societal fabric, serves as the fundamental cornerstone of
livelihoods. However, the agricultural realm has faced significant hurdles over the past decade,
grappling with distressing stagnation in crop development, subsequently leading to a palpable
downturn in crop rates. The rippling effects of this adversity reverberate in the surging trajectory of
food prices, painting a disconcerting picture. A medley of factors contributes to this disquieting
trend, encompassing issues such as wastage of precious water resources, diminishing soil fertility, the
mishandling of fertilizers, the looming spectre of climate change, and the insidious impact of various
diseases. The call for decisive action in the agricultural domain grows ever more urgent. The crux of
the matter hinges upon meticulous oversight, routine upkeep, and incessant vigilance over crop cycles.
A glimmer of promise materializes through the fusion of IoT (Internet of Things) technology with
wireless sensor networks, ushering in real-time parameter monitoring and swift stakeholder
notifications through SMS functionalities. This amalgamation holds the transformative potential to
redefine the landscape of agricultural evolution, ushering it steadfastly into the realm of intelligent,
resource-efficient farming practices.

Crucial to this transformative journey are field-installed monitoring systems, assuming a pivotal role
in collating vital intelligence on farming conditions—capturing nuances of light intensity, humidity
fluctuations, and temperature variations—solely aimed at augmenting crop productivity. IoT
technology emerges as an instrument of transformative change, permeating diverse sectors, including
bespoke monitoring systems tailored explicitly for the agricultural domain. Traditional farming
methodologies lean heavily on manual labour for the management of crops and livestock,
inadvertently fostering inefficiencies in resource allocation. Enter smart farming—a beacon of
hope—empowering farmers through comprehensive IoT training, access to cutting-edge web-based
platforms, and adept data management tools, all poised to amplify both the volume and Caliber of
agricultural produce. IoT solutions pivot on a pivotal mandate: bridging the chasm between supply
and demand, steadfastly endeavouring towards bountiful yields, heightened profitability, and the
sacrosanct preservation of our environment. Termed precision agriculture, this strategic utilization
of IoT to optimize resource allocation, cultivate elevated crop yields, and curtail operational costs
underscores a paradigm shift in modern farming methodologies.
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II. LITERATURE REVIEW

Real Time automatization of Agriculture Environment for Social Modernization

Dr Lakshmi Narayana, B. Deepthi Department of Electronics and Communication Engineering,
KLM College of Engineering for Women, Kadapa, Andhra Pradesh, India, M.Tech Scholar,
Department of Electronics and Communication Engineering, KLM College of Engineering for
Women, Kadapa, Andhra Pradesh, India.

The literature survey in agriculture is crucial for understanding the current landscape. Research in
this field aims to boost productivity and quality through various projects, including studies on soil
attributes and weather conditions. Several reviews highlight Al and IoT applications for smart
farming, emphasizing data-driven decision-making to cut costs and promote eco-friendly practices.
For instance, an IoT-based Crop-field monitoring and irrigation automation system uses sensors to
automate irrigation based on server-derived decisions from sensed data. Wireless transmission sends
this data to a web server, enabling remote monitoring and control via a user-friendly application
interface. Traditionally, manual parameter checks were common in agriculture. However, modern
systems leverage wireless sensor networks to manage, display, and alert users, striving to make
agriculture smarter through automation and IoT. This cost-effective smart farming approach enables
easy access and control via laptops, cell phones, or computers.

10T based Smart Agriculture Monitoring and Irrigation System

Prof. S. R. Bhujbal ,Assistant Professor, Department of Computer Engineering ,P. K. Technical
Campus, Pune, India

Farmers have long grappled with losses due to uncertain soil conditions impacting yield. Factors like
temperature, water levels, and adverse weather further compound their worries. However, the advent
of the Internet of Things (IoT) is revolutionizing agriculture. It equips farmers with tools to tackle
field challenges with precision and cost-effectiveness, reshaping agricultural practices for improved
outcomes.

A Model for Smart Agriculture

Prof. K. A. Patil, Assistant Professor, Department of Information Technology, Prof. N. R. Kale Head
of Department, Department of Information Technology

Research in agriculture has significantly advanced across various domains, aiming to enhance both
the quality and quantity of agricultural productivity. Researchers have undertaken numerous projects
focusing on soil attributes, diverse weather conditions, and crop scouting. These projects span across
different settings, including actual farm fields and polyhouses .This system incorporates modules to
detect environmental factors such as temperature, humidity, CO2 levels, and sufficient light. The
technology enables automatic adjustments within the polyhouse environment.

Wireless sensor network survey

Prof. S. R. Bhujbal ,Assistant Professor, Department of Computer Engineering ,P. K. Technical
Campus, Pune, India

Wireless Sensor Networks (WSNs) stand apart from conventional networks due to their tailored
design for specific purposes. They find application in various fields like environmental monitoring,
industrial machine surveillance, security systems, and military target tracking. These diverse
applications come with unique features and demands, necessitating the continuous evolution of
communication protocols, algorithms, designs, andservices to cater to their specific requirements.

III. PROBLEM STATEMENT

This paper unveils a paradigm-shifting model meticulously engineered to reimagine the landscape of
modern agriculture through an innovative framework catering to the real-time monitoring of soil
properties indispensable to crop prosperity. At its very essence, this model stands as a vanguard,
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committed to the intricate surveillance of pivotal parameters that hold sway over the flourishing
growth of crops: temperature nuances, moisture content intricacies, and the elusive dance of soil
humidity levels. The very sinew that fortifies this model lies in the seamless assimilation of avant-
garde sensor technologies, an intricate network designed to weave an unbroken thread of scrutiny,
affording continuous and laser- precise evaluations of these indispensable indicators. Yet, this model
transcends the ordinary confines of data collection; it is a symphony composed of data interpretation
and strategic action. Nested within its core is a bastion of intellect—a formidable decision support
analysis mechanism. Here, the raw streams of real-time data harvested by these sensors
metamorphose into a symphony of insights and recommendations. These insights, akin to the
lodestars guiding ancient mariners through uncharted waters, offer farmers sagacious counsel,
steering them toward informed decisions pivotal to the orchestration of crop management, the
calibration of irrigation systems, and the fortification of soil vitality. This fusion marks the genesis of
an epoch where resources are optimized and yields burgeon, signifying a quantum leap in agricultural
efficiency.

Yet, the opulence of this model extends beyond mere data analysis. Its magnificence lies in the
integration of an alert system—a sentinel vigilantly guarding crop fortunes. This intricate
interlinkage, facilitated by a web server interface, orchestrates a swift symphony of notifications that
reverberate across the agricultural landscape, swiftly reaching farmers and stakeholders upon the
detection of substantial aberrations or anomalies in the sanctity of soil conditions. This rapid relay of
information, akin to the winged messengers of ancient lore, arms stakeholders with the immediacy
needed to execute prescient interventions, averting potential risks to crop health and the productivity
of agricultural pursuits. However, the crowning jewel of this model reveals itself in its unheralded
empowerment—bestowing upon farmers of remote control and oversight over the theatre of field
operations. This transformative capability, democratically accessible through both mobile and
web applications, liberates farmers from the shackles of geography. This emancipation translates into
the power to preside over and orchestrate agricultural activities from the farthest reaches of the globe,
transcending temporal boundaries and geographical constraints. This symphony, composed of real-
time monitoring, the sagacity of decision support analysis, and the boundless realm of remote
accessibility, heralds an era where efficiency, productivity, and sustainability converge in perfect
harmony. It is a herald of transformative outcomes, not merely for the farming community but for an
entire agricultural landscape—a landscape ripe with innovation, progress, and sustainable growth,
awaiting its momentous renaissance.

IV. METHODOLOGY

The primary goal of the project is to implement a web server application for controlling the system.
This application will facilitate the operation of various components such as motors, relays, soil
sensors, DHT11 sensors, and the ESP8266 module. The system's functionality relies on the
coordinated movement of motors and the ESP8266 module to enable seamless interaction with the
environment and efficient data transmission.

Through the web server application, users can remotely manage the system's operation and monitor
crucial parameters such as soil moisture, temperature, and humidity. The motors, driven by
commands from the web server, enable the physical movement of components within the system,
allowing for precise control and adjustment of irrigation processes based on real-time environmental
conditions.

The ESP8266 module serves as a key communication interface, facilitating the seamless exchange of
data between the system and external devices through Wi-Fi connectivity. This enables remote access
to the system's functionalities, empowering users to make informed decisions and optimize irrigation
strategies from anywhere with internet access.
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Fig.1 Functional Block Diagram
The hardware design of the project is depicted below Fig. 1. Moving the right end of the hardware
design there can be seen miniature water pump which pumps water from after receiving the
command. The command is received from the chain of sensors connection of NodeMCU.
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Fig. 2. Circuit Diagram

The smart agriculture monitoring system undergoes rigorous testing across diverse conditions to
ensure its efficiency. Employing a soil moisture sensor, the system diligently assesses soil moisture
levels under varying climates, successfully interpreting the obtained results. Continuously updated
moisture output readings across different weather scenarios provide crucial data. Leveraging Wi-Fi
for seamless wireless transmission, the system's soil moisture sensor derives values solely from soil
resistivity, initializing at a sensor value of Oduring wet conditions.

These sensor readings, relayed via ESP8266 to the microcontroller, prompt the motor pump to
deactivate in wet soil scenarios, while establishing a maximum threshold value of 4095 for dry soil
conditions. Upon reaching this threshold, the microcontroller triggers the relay, activating the motor
pump to supply adequate water to plants, automatically turning it off once sufficient water is supplied.
Additionally, the DHTI11 temperature and humidity sensor captures ambient temperature and
humidity levels, processed by ESP8266 and transmitted to a dedicated web server. Accessible through
a web page interface, this data offers real-time updates for effective monitoring and management.
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V. RESULTS

The water pump need to fully submerged in water. The outlet pipe is kept in field for irrigation.
Similarly soil Moisture sensor is dipped in Soil. As soon as power on the device, webpage uploaded
the Soil moisture, Temperature, Humidity and motor status. It shows real-Time data.

Fig-3. Hardware
The below Fig. shows the project output in webpage. Each NodeMCU has a unique IP Adress. When
we search with [P Address(192.168.54.63) in Server, the below parameters will uploaded in
Webpage like Soil Moisture, Temperature, Humidity and Motor status.

04 A 192.168.54.63

192.168.54.63

Smart Irrigation System
Termperaturs; 2930 4°C

Humildiny: 68.00%

Soil Molsre: 1024

Motor Stams OFF

Fig. 4. output
VI. ADVANTAGES
Leveraging the ESP8266 module in [oT-driven smart agriculture systems presents numerousbenefits:

e Affordability : The ESP8266, being a low-cost Wi-Fi module, makes it an economically viable
option for implementing IoT in agriculture, ensuring cost- effective deployment of smart systems.

o Seamless Connectivity: Offering Wi-Fi connectivity, it facilitates smooth data transmission among
sensors, devices, and the internet. This wireless capability streamlines remote monitoring and control
of farming processes.

e Sensor Compatibility: The ESP8266 seamlessly integrates with diverse sensors like soil moisture,
temperature, humidity, and light sensors. This integration allows real- time tracking of vital
environmental factors crucial for crop growth.

e Data Gathering and Analysis: Its capacity to collect sensor data empowers farmersto gather valuable
insights on soil conditions, weather trends, and crop health. This data becomes the cornerstone for
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informed decisions and optimized farming methodologies.

¢ Remote Oversight and Management: Through [oT platforms, farmers gain the ability to remotely
supervise fields and manage irrigation systems. They can adjust watering schedules or activate
pumps based on live sensor data linked to theESP8266.

o Resource Efficiency: The ESP8266-based IoT system aids in judicious resource management by
providing insights into soil moisture and environmental conditions. This prevents water wastage and
ensures crops receive adequate nourishment.

VILAPPLICATIIONS
IoT-based smart agriculture systems employing the ESP8266 module have extensiveapplications
transforming modern farming:

e Precise Irrigation : Monitoring soil moisture and real-time weather conditions enables exact
irrigation adjustments, reducing water waste and optimizing crop growth.

e Climate Surveillance: ESP8266-connected sensors collect data on temperature, humidity, and light
intensity. This aids farmers in understanding field microclimates,crucial for supporting crop health.

e Livestock Tracking: These systems monitor animal health and behaviour, observing movement,
feeding patterns, and environmental conditions in barns or grazing areas.

e Crop Supervision and Management: Monitoring growth stages, detecting diseases, and predicting
yield are facilitated by ESP8266-enabled data collection from diverse sensors, allowing timely
intervention and improved crop management.

e Automated Greenhouse Control: Automation regulates greenhouse environments by managing
temperature, humidity, and ventilation, fostering optimal conditions for plant growth and increased
yield.

e Pest Management: Integrating pest monitoring sensors helps detect early pest activity, enabling
preventive measures that reduce pesticide usage and minimize cropdamage.

e Streamlined Supply Chain: These systems track inventory, monitor storage conditions, and manage
transportation, ensuring produce quality and timely delivery to markets, thereby reducing losses and
enhancing efficiency.

VIII. CONCLUSION

A monitoring and control system for agriculture built around Arduino has been devised. Key sensors
like the DHT11 and Soil Moisture sensors are employed to provide precise readings for temperature,
humidity, moisture levels, light intensity, and soil pH individually. This setup aims to oversee and
regulate environmental conditions within a greenhouse via a simple WI-FI network. WI-FI
connectivity is utilized to transmit these parameter readings to a mobile device, eliminating the need
for SMS charges. This system effectively minimizes power usage, simplifies maintenance, and reduces
overall complexity. Its applications spanacross agricultural settings, nurseries, and even installations.

VIII. FUTURE SCOPE

e Future advancements in sensor technology coupled with Al algorithms can refine data collection and
analysis, allowing for more precise monitoring of soil conditions, weather patterns, and plant health.
This could lead to optimized resource allocation and increased agricultural productivity.

e Implementing machine learning models within the [oT-based system can enable predictive analytics.
This could forecast crop yields, disease outbreaks, or weather changes, empowering farmers with
proactive decision-making tools.

e Further development could focus on remote operation and automation of agricultural tasks. Integrating
actuators like DC motors and relays with sophisticated control systems would enable automated
irrigation, fertilization, and pest control based on real-time sensor data.

e Future iterations might emphasize scalability and seamless connectivity. Expanding the system to
support a network of sensors and devices across large agricultural areas, while ensuring robust and
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reliable connectivity, would be pivotal.

e Improvements in user interfaces and accessibility through webpages or dedicated apps can provide
farmers with intuitive dashboards displaying comprehensive insights. These interfaces could offer
actionable recommendations, making it easier for users to interpret and act upon the data collected by
the system.
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