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Abstract: Agriculture forms the backbone of the economy, yet faces persistent challenges including water scarcity, unpredictable
weather patterns, pest infestations, and inefficient resource management. This research paper investigates the potential of the Internet
of Things (IoT) to revolutionize agricultural practices in the Buldhana region, leading to enhanced productivity and sustainability.
We explore various applications of IoT, such as real-time crop and soil monitoring, automated irrigation, and localized weather
forecasting, tailored to the specific agricultural landscape of Buldhana. Furthermore, we analyze the potential benefits, including
optimized resource utilization, reduced input costs, and improved yields, alongside the challenges of implementation, such as
infrastructure limitations, cost sensitivity of smallholder farmers, and the need for digital literacy. This paper proposes a context-
aware framework for the adoption of IoT in Buldhana's agriculture, emphasizing community-driven initiatives and locally relevant
solutions to foster a more resilient and prosperous agricultural sector.
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1. INTRODUCTION

The global shift towards advanced technologies necessitates
a similar evolution in agriculture. Research increasingly
highlights the potential of wireless sensor networks to gather
crucial environmental data from farms. However, simply
monitoring these factors isn't enough to boost crop yields, as
various other issues impact productivity. Agricultural
automation is essential to address these challenges. While
integrated systems are needed to enhance productivity across
all stages, complete automation remains largely confined to
research, leaving farmers without readily available solutions.
This paper focuses on developing and delivering an IoT-
based smart agriculture system for practical farmer use.
Declining water resources, unpredictable weather, and drying
water bodies underscore the urgent need for efficient water
management. Utilizing temperature and moisture sensors in
fields is a crucial step. Research indicates a concerning trend
of decreasing agricultural yields. Conversely, technology
offers a significant opportunity to improve production and
reduce labor. Prior research has explored technology-driven
systems to benefit farmers and increase yields. Cloud
computing can create comprehensive systems, from sensors
to tools, for precise data collection and storage from
agricultural fields. One promising approach involves linking
smart sensing and irrigation systems via wireless

IJRITCC | September 2023, Available @ http://www.ijritcc.org

communication. Another proposes a cost-effective wireless
sensor network to monitor soil moisture, humidity, and
temperature at different field locations, activating irrigation
based on crop needs. The development of automated
irrigation systems is also a key area of investigation.

2. LITERATURE SURVEY

. Nikesh Gondchawar et al., [1] proposed work on IoT
based smart agriculture. The aim of the paper is making
agriculture smart using automation and IoT technologies.
Smart GPS based remote controlled robot will perform the
operations like weeding, spraying, moisture sensing etc. It
includes smart irrigation with smart control and intelligent
decision making based on accurate real time field data and
smart warechouse management. It monitors temperature
maintenance, humidity maintenance and theft detection in the
warehouse. All the operations will be controlled by smart
device and it will be performed by interfacing sensors,
ZigBee modules, camera and actuators with microcontroller
and raspberry pi. All the sensors and microcontrollers are
successfully interfaced with three Nodes using raspberry pi
and wireless communication. This paper gives information
about field activities, irrigation problems, and storage
problems using remote controlled robot for smart irrigation
system and smart warehouse management system
respectively.

5711



http://www.ijritcc.org/

International Journal on Recent and Innovation Trends in Computing and Communication

ISSN: 2321-8169 Volume: 11 Issue: 09

Article Received: 09 July 2023 Revised: 28 August 2023 Accepted: 15 September 2023

. Rajalakshmi P.et.al., [2] described to monitor the
crop-field using soil moisture sensors, temperature and
humidity sensor, light sensor and automated the irrigation
system. The data from sensors are sent to web server using
wireless transmission and JSON format is used for data
encoding to maintain server database. The moisture and
temperature of the agriculture field falls below the brink,
irrigation system will be automated. The notifications are sent
to farmers mobile periodically and farmers can be able to
monitor the field conditions from anywhere. The parameters
used here are soil moisture sensor, temperature and humidity
sensor- DHT11, LDR used as light sensor and web server —
NRF24L01 used for transmitter and receiver. This system
will be more useful in areas where water is in scarcity and it
is 92% more efficient than the conventional aii]pproach.
Automation of irrigation system data was stored in MySQL
database using PHP script. Total average power consumption
is 2 Ah per day for a single motor pump and water
requirement analysis.

. Tanmay Baranwal et al., [3] this project concentrates
security and protection of agricultural products from attacks
of rodents or insects in the fields or grain stores. Security
systems are used to provide real time notification after
sensing the problem. Sensors and electronic devices are
integrated using Python scripts. Algorithm is designed based
on collecting information to provide accuracy in notifying
user and activation of repeller. Testing is done in an area of
10 sq. m. and the device is placed at the corner. The PIR
sensor identifies heat it starts URD sensor and webcam.
Based on attempted test cases 84.8% success is achieved. It
will be helpful to extend the security system to prevent
rodents in grain stores.

. Nelson Sales et al., [4] this paper describes Wireless
sensor Networks. The network performs three nodes i.e.
acquisition, collection and analysis of data such as
temperature and soil moisture. The benefits of irrigation
process in agriculture are decreasing water consumption and
environmental aspects. Cloud Computing is an attractive
solution for high storage and processing capabilities of large
amount of data by the Wireless Sensor and Actuator Network.
This work aims to agriculture, greenhouses, golf courses and
landscapes. Architecture is divided in to three main
components: a WSAN component, a cloud platform
component and a user application component. It contains
three different types of nodes such as sink node, a sensor node
and an actuator node. SimplitiTI is a simple protocol for
WSAN implementation in a cluster tree topology. The soil
moisture monitors to assess the plants it need water for its
proper development and optimization of natural resources.
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. Mohamed Rawidean Mohd Kassim et al., [5] this
work describes a Precision Agriculture (PA). A WSN is the
best way to solve the agricultural problems like farming
resources optimization, decision making support, and land
monitoring. Using this approach provides real-time
information about the lands and crops that will help the
farmers to make right decisions. Precision agriculture
systems based on the IOT technology explains the hardware
architecture, network architecture and software process
control of the precision irrigation system. The software
collects data from the sensors in a feedback loop depending
on that activates the control devices based on threshold value.
Implementation of WSN in PA optimizes the usage of water
fertilizer through irrigation and also maximized the yield of
the crops.

. LIU Dan et al., [6] this paper describes greenhouse
technology in agriculture represents the design and
implementation based on ZigBee technology using CC2530
chip. It is mainly used for environment monitoring system.
The wireless sensor and control nodes uses CC2530F256 core
for data acquisition, data processing, data transmission and
reception. Here computer provides all the real time data for
the concerned person using wireless communication like
temperature control, fans condition. In this system uses
intelligent monitoring and control of green house. It is helpful
to farms for scientific and balanced planting crops.

3. PROPOSED WORK

We proposed model for smart agriculture to develop
monitoring system for soil properties like temperature,
moisture, pH and to implement decision support advisory
models for Pest & Disease forewarning,

Sensing local agricultural parameters.
Transferring data from resources for decision making.

Decision support and early warming based on data analysis,
domain knowledge and history generated.

It’s wise agricultural model in integration with ICT. ICT have
always mattered in Agriculture domain. Village farmers may
have planted the “same” crop for centuries, but over period,
weather patterns and soil conditions and epidemics of pests
and diseases changed. By using the proposed approach,
received updated information allows the farmers to cope with
and even benefit from these changes. It is really challenging
task that needs to provide such knowledge because of highly
localized nature of agriculture information specifically
distinct conditions. The complete real-time and historical
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environment information is expected to help to achieve
efficient management and utilization of resources

Android Application, Application Monitor, Field
Decision Manager
APPLICATION Data Collection, Data Observation, Data Storage, Data
LAYER Application
MIDDLEWARE Android Application, Real-Time Database, Hardware
LAYER Platforms, Network Protocols, Software
NETWORK " i '
LAVER 4G, Wi-Fi, Bluetooth LE, ZigBee
iil;(é;l"l‘lo_\ Soil pH Level, Soil Moisture Level, Luminosity,
Temperature, Humidity, Air Quality Index
Sensors, Real Time Data from Satellites, Actuators
(i.e. Physical World)

Figure 1. Structural flow of the system

4. IoT RESOURCES
4.1 Specialized Agricultural IoT Cloud Platforms:

Beyond the major cloud providers, several companies offer
cloud platforms specifically tailored for agricultural IoT data
management and precision farming:

e  Climate FieldView (Bayer): A platform that integrates
data from various sources, including sensors, equipment, and
satellite imagery, to provide insights on planting, fertilization,
pest management, and yield prediction.

e  Granular (Corteva Agriscience): Offers a farm
management information system (FMIS) that integrates
sensor data with other farm records to optimize operations
and improve profitability.

e  Farmers Edge: Provides a suite of digital agriculture
solutions, including sensor integration, data analytics, and
precision agronomy tools.

e  AgriWebb: Focuses on livestock management, using
sensor data and other information to track animal health,
grazing patterns, and overall farm performance.
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e  Taranis: Specializes in Al-powered crop intelligence,
using imagery from drones and satellites combined with
ground-level sensor data to provide insights on pest and
disease detection, nutrient deficiencies, and weed
management.

4.2 Open-Source Cloud Platforms and Tools:

For those seeking more control and customization, open-
source platforms can be deployed on cloud infrastructure:

. ThingsBoard: An open-source IoT platform for data
collection,  processing,  visualization, and device
management. It can be self-hosted on various cloud
providers.

. OpenHAB: An open-source home automation
platform that can be adapted for agricultural IoT data
aggregation and rule-based automation.

. Node-RED: A flow-based programming tool that
can be used to connect IoT devices and cloud services for data
processing and visualization.

When choosing an [oT cloud resource for precision
agriculture, consider factors such as:

. Scalability: The platform should be able to handle
the growing volume of data from an increasing number of
Sensors.

. Reliability and Security: Ensuring secure data
transmission and storage is crucial for sensitive agricultural
information.

. Ease of Use: The platform should offer user-friendly
interfaces for data visualization and analysis.

. Integration Capabilities: The ability to integrate with
various types of sensors, farm equipment, and other
agricultural software is important.

. Analytics and Machine Learning Services: Robust
tools for deriving meaningful insights from the collected data
are essential for precision agriculture.

. Cost-Effectiveness: The pricing model should align
with the budget and scale of the agricultural operation.

. Edge Computing Capabilities: For remote areas with
limited connectivity, edge processing is a significant
advantage.

By leveraging these IoT cloud resources effectively,
agricultural stakeholders can unlock the full potential of data-
driven decision-making, leading to more precise, efficient,
and sustainable farming practices.
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5. CHALLENGES AND THE PATH FORWARD:

While the potential of [oT in agriculture is immense, several
challenges need to be addressed for widespread adoption:

. Initial Investment Costs: Implementing IoT
infrastructure can involve significant upfront costs for
sensors, communication networks, and software platforms.

. Connectivity Issues: Reliable internet connectivity,
especially in remote rural areas, can be a major hurdle.

. Data Security and Privacy: Protecting the vast
amounts of data generated by IoT devices is crucial.

5. RESULT

S A,

smart imgation smart irrigatior

. Data Integration and Interoperability: Ensuring
seamless integration and interoperability between different
sensors, devices, and platforms can be complex.

. Digital Literacy and Skills Gap: Farmers need the
necessary skills and training to effectively utilize IoT
technologies and interpret the data.

To overcome these challenges, collaborative efforts between
governments, technology providers, research institutions, and
farmers are essential. This includes providing financial
support, developing robust and affordable connectivity
infrastructure, establishing data security standards,
promoting interoperability, and offering training and
educational programs.

Field 3 Chart [ca =l

smart imigation

Fig. 1 Temperature Measurement

6. CONCLUSION

Integrating IoT devices holds the key to significantly
improving the efficiency and precision of farming practices.
Across various agricultural domains, particularly in
managing electricity and water usage, loT offers substantial
potential for cost reduction — a critical factor for the
sustainability of the profession. Traditional, leaky irrigation
systems lead to excessive water wastage, which, in turn,
drives up electricity consumption due to the operation of
water pumps. By implementing IoT-based solutions to
precisely measure and control water volume and flow
duration, we can directly minimize both water and electricity
wastage. Furthermore, in controlled environments like poly
houses, where external factors like insect intrusion are largely
eliminated, the need for insecticides is significantly reduced.
The deployment of internet-connected sensors across
agricultural settings enables data-driven decision-making for
optimized resource management.
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