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Abstract:- The integration of internet of things in
agriculture has paved way for smart farming solutions
thereby enhancing productivity and efficiency. This
paper aimed at developing a smart system consisting of
two (2) modules namely: The Agro-Al module, a Chabot
that allows the farmers to inquire, and the Get-Started
module, which is a registration portal for training
farmers. In addition, the inclusion of a soil detector that
can assess the soil PH, moisture and fertility, all of which
play a significant role in giving real-time information
about the soil conditions to boost farmers’ productivity.
The system was built using the following techniques:
Javascript, HTML, PHP, and CSS for the front end and
MySQL for the back end. The implementation of the Sf-
loT system will help improve farmers' productivity and
assist farmers in making decisions regarding soil
management leading to improved crop quality, yield, and
harvest.
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I INTRODUCTION

Agriculture is critical to the economic development of a
country; it is the science and practice of cultivating soil,
growing of crops and raising animals for food, and other
products. Agriculture encompasses wide range of activities
including crop production, animal husbandry, and agro-
forestry that play a crucial role in providing food and
supporting rural livelihoods. Methods and technologies used
in agriculture have evolved significantly over time, driven by
advances in science, engineering, and environmental
perspectives [6].

Farming refers to the deliberate cultivation of crops and
the raising of livestock for human use. It involves a variety of
activities, from planting crops to managing animal husbandry
and ensuring the overall productivity and sustainability of the
land.

Reference [1] reported that farming practices generates
nearly 58% of a country's primary income. In the past,
farmers use traditional methods of farming that are imprecise
leading to difficulties being faced due to lack of education
(training) on various crops or grains, and soil fertility status.
All these issues lead to low productivity and insufficient food
in the nation. The integration of technologies such as sensors
and artificial intelligence to collect real-time data on the crop
and the soil status is termed Smart Farming which is usually

NISRT24JUN1715

employed to reduce manual labor and increase productivity.
However, artificial intelligence (Al) is a subfield of Computer
Science that focuses on the development of system that can
carry out activities that require human intellect. Application
of artificial intelligence to agriculture can optimize the crop
production and monitor the soil condition. Smart Farming
(precision agriculture) is an approach that utilizes technology
for optimizing agricultural operations for sustainability and
efficiency through data driven decision making. This research
work aimed at developing a smart system with an internet of
things (loT) enabled device to assist farmers with
information, tools to enhance agricultural practices for
farmers' registration, interaction, and training with the
integration of a smart device (soil detector) to check for soil
PH, moisture level and fertility status in Oyo State.

1. EMPIRICAL REVIEW

The development of agriculture enabled humans to
cultivate their food, leading to increased food security and the
establishment of permanent settlements [17]. The modern era
of farming has been characterized by rapid technological
advancements and mechanization, sustainable farming
practices, organic farming methods, precision agriculture and
the integration of data analytics to optimize production and
resource utilization to make data-driven decisions [9].
Precision farming (smart farming) is a practice that allows the
farming process to raise live stocks and grow crops using
I0Ts to enhance agricultural practices [19].

Fig. 1 represents the use of 10T in Precision (Smart)
farming.

Fig 1: Use of 10T in Precision (Smart) Farming
(Ayaz et al., 2019)
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Convergence of the artificial intelligence and the
internet of things led to development of increasingly
sophisticated and autonomous systems [18] it will enhance
smart farming by addressing food insecurity challenges,
reducing negative effects on the environment and enhance
agricultural sustainability [10]. The introduction of the
internet of things revolutionized smart farming by enabling
real-time monitoring of farm operations and automated
decision-making processes [8] and also helped improve crop
yield and optimize resource utilization by monitoring the soil
moisture, soil temperature, and crop growth. The use of
Global Positioning System (GPS) in smart farming allows
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farmer to precisely track their equipment and optimize
planting, irrigation, and harvesting processes.

With advancement in technology, sensors, drones, and
satellite imagery were integrated into farming practices to
collate data of crops, monitor soil moisture level and weather
patterns [2]. Smart agriculture system supports various
agricultural applications and services that facilitate wireless
communication for end-to end information sharing made
possible by ICT and wireless sensor networks.

An 10T smart farming conceptual framework is
illustrated in Fig. 2

P —

peer to peer end to end
communication communication

-« -FE- > fend2end!

it

AR ZAS AR TORASTS

€ -

agricultural
big data

D

Fig 2: An loT Smart Farming System Conceptual Framework (Dongyang, et al., 2024)

A. Related Works

Smart farming is a better approach to farm management
in modern agriculture to improve crop production, reducing
the cost of agricultural inputs and sustaining product quality
of farm produce. Reference [13] presented a framework that
monitors crop production using the smart devices and big data
analytics to reduce agricultural wastage.

Reference [16] presented an internet-based solution for
smart farming with the use of machine learning algorithm to
accurately predict adequate water, optimize irrigation
practices, and precisely predicts plant diseases. [15] applied a
smart Agro-1oT tool that monitors the climate change, water
management and soil management, to promote economic
growth and boost productivity. Reference [3] developed an
internet of things based farming monitoring system to collect
relevant data on crop inspection, climate observation, water
management, and land management.
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Reference [11] reported an internet of things based
advanced solution for monitoring the soil and atmospheric
condition for efficient crop growth. The integration of
internet of things into farming practices has provided
solutions to increase the demand for food production.
Reference [12] developed an internet of things based smart
farming system using sensor to enhance crop production.
Reference [4] explored the impacts of internet of things,
artificial intelligence and data analytics on precision
agriculture to ensure resource efficiency, sustainability, and
cost reduction. Reference [14] integrated the use of 10T and
cloud technology to monitor the soil temperature and
humidity with a smart device via sensor readings which were
later processed in the cloud.
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11. DESIGN METHODOLOGY

The design process involved the creation of several
models, including the Use Case Diagram and Data Flow
Diagram, using HTML (Hypertext Markup Language) tools
for web development. For the design phase of the Smart
Farming website, the input design focused on defining the
data required for farmers' registration, and soil sensor inputs.
A user-friendly interface was developed to allow input of data
and commands. Also, HTML forms were utilized to create
intuitive input fields for farmers to submit their queries,
registration details, and sensor readings. The choice of
HTML forms was based on their versatility and compatibility
with web-based applications for easy integration with the
Smart Farming website. Java Script was employed as a
programming tool of the input design phase which provides
real-time validation and feedback to users. The output
reported the responses of farmer queries, registration
confirmation, and visual representations of soil sensor data.
HTML and Cascading Styling Sheet (CSS) were employed to
structure and style the output elements of the website. HTML
was to construct the content and layout of the output pages,
ensuring the proper organization and display of information,
while CSS was used to enhance the visual look and user
experience by applying styles to the web page.

The integration of responsive design principles allowed
for the optimization of the output across various devices,
ensuring that farmers can access the information and
visualizations seamlessly on different screen sizes. This
system integrates Agro-Al Chabot to automate farmer
interactions, a Get-Started section for farmer registration, and
a cutting-edge soil detector device to generate soil properties.
The Agro-Al module is an innovative feature that allows
farmers to seek expert advice and guidance regarding various
aspects of agriculture. Through this platform, farmers can ask
questions related to crop management, pest control, irrigation
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techniques, and other relevant topics. The Get-Started section
serves as a gateway for farmers to access the resources and
courses available on the smart farming website. Here, farmers
are required to register and create a profile before gaining
access to the farmer class. Registration allows the system to
personalize the user experience and tailor the content based
on the farmer's preferences, agricultural practices, and
geographical location. By capturing essential data during the
registration process, the system can provide relevant learning
materials, updates, and notifications to the farmers, thereby
fostering a more engaging and targeted educational
experience.

The farmer class is an essential component of the Sf-1oT
System, offering a structured platform for agricultural
learning and skill development. Through this virtual
classroom environment, farmers can access educational
resources, video tutorials, live webinars, and interactive
modules covering diverse agricultural topics. The soil
detector represents an integral part of the Sf-loT System,
providing farmers with actionable insights into soil quality
and composition. This advanced sensor-based technology is
capable of measuring critical parameters such as pH levels,
moisture content, and soil fertility. By integrating the soil
detector with the smart farming website, farmers can easily
monitor their soil conditions. The data collected were
processed to enable farmers make informed decisions
regarding crop selection. This real-time feedback mechanism
empowers farmers to adopt precision farming practices and
optimize their resource utilization.

Combining the Agro-Al, Get-Started, Farmer Class, and
Soil Detector device, the developed Sf-loT System as
depicted in Fig. 3, represents a holistic approach to
modernizing and enhancing agricultural practices by
leveraging loT and smart web-based solutions.
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Fig 3: The Developed Sf-loT System
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V. IMPLEMENTATION show the Agro-Al Chatbot section and the registration page.

These interfaces designed for farmers to learn about

Implementation approach to this system entails program agriculture and register for classes that will train them about
interfaces. Fig. 4 depicts the homepage where farmers can farming practices.

access all the features of the webpage. Also, Fig. 5 and Fig. 6
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Fig. 5: Agro-Al Chatbot Section
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Finally, output page in Table 1 display the soil
preparation guide. The interface provides information such as
soil pH, Moisture levels, and Fertility. The Good Soil pH level
falls within the range of 6 to 7.5, while the bad soil pH levels
are between 3 to 5.5 or 7.6 to 10. In terms of Fertility levels,
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Good Soil should display Normal levels between (3-6), and

Table 1: Soil Preparation Guide for all Farmers
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Poor Soil Fertility ranges between (7-10). However, these
levels are typically categorized as either Normal or Low
Fertility Reading. The output dataset of the soil parameters
based on PH, Moisture, and fertility was indicated using Table
2 and also depicted using a chart view in Fig. 7
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Table 2: Soil Preparation Guide of Farmers at Oyo State
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Fig 7: The Chart View of the Soil Conditions

V. CONCLUSION

Due to the growing population of the country, the
demand for food production increases, making it essential to
embrace innovative technologies such as 10T in agriculture.
Smart farming not only benefits individual farmers by
providing them with valuable insights and tools for decision-
making but also contributes to the larger goal of ensuring food
security for the global population. The adoption of loT
technology in smart farming, as demonstrated through the
development of the smart website and the Sf-loT soil
detector, represents a critical step towards modernizing and
enhancing agricultural practices. This approach has
revolutionized the way farming practices is conducted
thereby, increases efficiency, sustainability, and overall
productivity in the agricultural sector.
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