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Abstract

The application of Internet of Things (IoT) technology to agriculture has transformed
conventional farming methods in recent years, increasing sustainability, productivity, and
efficiency. With an emphasis on irrigation control and solar drying procedures, this article offers
a thorough design and implementation methodology for Internet of Things-based intelligence
systems created especially for agricultural applications.

Throughout the agricultural fields, a network of connected sensors, actuators, and
communication devices makes up the proposed system. These Internet of Things gadgets gather
data in real time on a range of environmental factors, including solar radiation strength,
temperature, humidity, and soil moisture content. The technology analyzes the gathered data and
uses machine learning and advanced data analytics to give farmers automated decision-making
tools and actionable insights.

For irrigation management, the loT-based system optimizes water usage by dynamically

adjusting irrigation schedules based on the current soil moisture conditions and weather forecasts.
By precisely delivering water to the crops when and where it is needed most, the system helps
prevent over-irrigation, minimize water waste, and improve crop yield.
Furthermore, the system incorporates solar drying technology to facilitate post-harvest processing
of agricultural products. Solar drying units equipped with IoT sensors monitor and control the
drying environment, ensuring optimal conditions for preserving the quality and nutritional value
of the harvested crops. Through remote monitoring and control capabilities, farmers can
efficiently manage the drying process, reducing dependency on conventional energy sources and
enhancing the economic viability of agricultural operations.

The implementation of IoT-based intelligence systems for agriculture holds immense
potential to address the challenges of food security, water scarcity, and climate change resilience.
By empowering farmers with data-driven insights and automated control mechanisms, these
systems contribute to sustainable agricultural practices and the advancement of smart farming
technologies.

Keywords: IoT-based Agriculture; Intelligent Irrigation; Solar Drying; Smart Farming;
Sustainable Agriculture.
Introduction

In order to address the issues facing the agricultural industry, the incorporation of
contemporary technology like the Internet of Things (IoT) into agricultural operations has
emerged as a revolutionary force. With the world's population steadily increasing and arable land
becoming scarcer, there is a pressing need to enhance agricultural productivity while minimizing
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resource consumption and environmental impact. In response to these challenges, loT-based
intelligence systems are being increasingly deployed in agriculture to optimize various processes
and enable data-driven decision-making. (Sankar et al., 2020)

This research focuses on the design and implementation of IoT-based intelligence systems
tailored specifically for agriculture, with a particular emphasis on two critical aspects: irrigation
management and solar drying techniques. Irrigation, essential for crop growth, often suffers from
inefficiencies such as over-irrigation or under-irrigation, leading to water wastage and reduced
crop yields. Intelligent irrigation systems that make use of IoT technology can optimize water
usage and support sustainable water management practices by dynamically adjusting irrigation
schedules depending on real-time data, such as soil moisture levels and weather forecasts.

Furthermore, post-harvest processing is a crucial phase in agricultural value chains,
particularly for perishable crops. Solar drying, a cost-effective and environmentally friendly
method, is widely used for preserving the quality and extending the shelf life of agricultural
products. However, traditional solar drying methods lack precision control and monitoring,
resulting in inconsistent drying outcomes. Through the incorporation of IoT sensors and control
systems, the solar drying process can be automated and optimized, ensuring optimal drying
conditions and reducing post-harvest losses. (Pathak et al., 2019)

The significance of this research lies in its potential to revolutionize agricultural practices
by harnessing the power of IoT technology. By providing farmers with real-time insights into soil
conditions, crop health, and environmental parameters, loT-based intelligence systems empower
them to make informed decisions, increase productivity, and minimize resource wastage.
Additionally, the adoption of sustainable practices such as solar drying contributes to reducing
greenhouse gas emissions and mitigating the environmental impact of agriculture.

The design and implementation of IoT-based intelligence systems for agriculture offer
promising solutions to enhance productivity, efficiency, and sustainability in the agricultural
sector. This research aims to explore the feasibility and effectiveness of such systems, particularly
in the context of irrigation management and solar drying techniques, ultimately contributing to
the advancement of smart farming practices and the achievement of global food security goals.
(Raut et al., 2021)

Review of related literature

The incorporation of Internet of Things (IoT) technology into agriculture has brought
about a dramatic transformation in conventional farming methods by improving sustainability,
productivity, and efficiency. IoT systems in agriculture typically involve the use of sensors,
actuators, and communication technologies to monitor and manage various agricultural processes
remotely and in real-time. (Ullah et al., 2020)

IoT-based irrigation systems are made to accurately manage when and how much water
is used, maximizing its use. By automating irrigation schedules based on crop requirements,
weather forecasts, and soil moisture sensors, these systems reduce water waste and guarantee that
crops receive enough water.

Rahimi and Nikhil (2018) created a smart irrigation system based on the Internet of
Things that uses meteorological data and soil moisture sensors to automate irrigation. Comparing
the system to conventional techniques, a notable decrease in water consumption was seen.
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Bishnoi et al., (2017) proposed a low-cost, energy-efficient loT-based smart irrigation
system that integrates wireless sensor networks (WSNs) to monitor soil moisture levels and
control irrigation valves automatically.

Oyewobi et al, (2020) discussed the deployment of IoT in precision agriculture,
emphasizing the role of real-time data collection and analysis in optimizing water usage and
improving crop yield.

Solar drying is a sustainable method for preserving agricultural products by using solar
energy. loT-based solar drying systems enhance this process by providing real-time monitoring
and control of drying conditions such as temperature and humidity.

Jayaraman et al. (2019) developed an [oT-based solar dryer that uses sensors to monitor
and control the drying environment, ensuring optimal drying conditions and preventing spoilage.

Kadam and Ghosh (2021) explored the use of IoT in solar drying of agricultural
products, highlighting the benefits of real-time data monitoring in improving the efficiency and
quality of the drying process.

He et al., (2020) implemented an loT-enabled solar dryer for medicinal plants, showing
how precise control over drying parameters can enhance the quality and potency of dried
products.

Data analysis

Participants were engaged via email, WhatsApp, and various social media platforms to
partake in the survey. Following data collection, information was categorized by age and gender.
Participant ages spanned from 17 to 72 years, with a total of 236 individuals contributing to the
survey. (Shargabi et al., 2020)

To effectively design and implement loT-based intelligent systems for agriculture, it is
crucial to understand the demographic profile of the participants who will use these systems. This
involves gathering detailed information about the farmers' age, education level, experience in
farming, crop diversity, training, and farming practices. Collecting this data provides insights into
the user base, ensuring that the technology meets their specific needs and capabilities. (Gupta et
al., 2019)

Participant Demographic Data Collection

The demographic data collection process involves designing a comprehensive survey that
captures the essential characteristics of the participants. This survey is distributed to a diverse
group of farmers to gather a representative sample of the target population. (Gopinath and
Srinivasan, 2020)

Age of Participants

Understanding the age distribution of farmers is essential as it influences their familiarity
with technology and their willingness to adopt new systems. The survey asks participants to
indicate their age in predefined categories (e.g., 18-25, 26-35, 36-45, 46-55, 56+). Analyzing this
data helps tailor training programs and user interfaces to accommodate different age groups.
(Fadhel et al., 2020)

Education Level

The survey includes questions about the highest level of education attained by the

participants. Options range from no formal education to advanced degrees. Education level can
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significantly impact the ability to understand and operate IoT systems, thus informing the design
of instructional materials and support services. (Singh and Pachori, 2020)
Experience in Farming

To gauge the participants' experience in the field, the survey asks, "How long have you
been in the field of farming?" with response options categorized in intervals (e.g., less than 1
year, 1-5 years, 6-10 years, 11-20 years, 21+ years). This information helps assess the depth of
knowledge and expertise within the user base, which is crucial for designing systems that can be
easily integrated into existing practices. (Turjman and Mohaisen, 2019)

Crop Diversity

Participants are asked, "How many crops do you grow on your farm on a yearly basis?"
and "What variety of crops do you grow?" These questions provide insights into the complexity
and scale of the farming operations. Understanding crop diversity helps in designing [oT systems
that can manage multiple crops with varying requirements. (Kumar et al., 2021)

Training and Professional Help

The survey includes questions about the participants' training and professional

development. These questions include:
» "Are you trained in the field of farming?"
» "Do you seek professional help for increasing the productivity of your produce?"
» "Do you go for regular training to increase your knowledge about farming?"

Collecting this data helps determine the existing level of knowledge and the willingness
of farmers to engage in further training, which is critical for the successful implementation and
adoption of new technologies.

Farming Practices

Questions about farming practices include:
» "What pesticides/herbicides do you use in farming?"
» "By which method do you control pests?"
» "Do you do organic farming or inorganic farming?"

These questions provide insights into the current practices and challenges faced by
farmers. Understanding the methods used for pest control and the type of farming (organic vs.
inorganic) helps in developing IoT systems that support sustainable practices and address specific
needs. (Rezazadeh and Mohammadi, 2019)

Data Collection and Analysis

The survey is administered through various channels, including online platforms, local
agricultural offices, and community meetings, to ensure wide participation. Data is collected
anonymously to encourage honest and accurate responses. (Akram et al., 2020)

After the data is gathered, statistical software is used to evaluate it and find patterns and
trends. The data are interpreted using both inferential (correlation) and descriptive (mean, median,
mode) statistics. This analysis aids in comprehending the participants' demographic profile and
adjusting the IoT system architecture to suit their requirements.

For IoT-based intelligent agricultural systems to be successfully designed and
implemented, a demographic data collection and analysis technique is essential. Higher adoption
rates and more efficient use of the technology are ensured by customizing the system to the
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individual demands of the participants based on an understanding of their profiles. This method
contributes to the resilience and sustainability of agricultural practices in addition to increasing
the productivity and efficiency of farming operations. (Khan et al., 2021)
To design and implement an Internet of Things (IoT) based Intelligent Irrigation System
for crops using Internet Controlled Water Pump

The only source of food granules and the cornerstone of human existence is agriculture.
New tools are coming out in the world of agriculture that bring with them automatic, enduring,
and user-friendly capabilities for online communication. Additionally, it offers the people of the
country a large number of job prospects. In comparison to traditional ways, the field has improved
through the use of sophisticated automatic machinery and the implementation of an intelligent
and automated watering system. In this study, an Internet of Things (IoT) communication system
allows a computerized irrigation control system to control the water supply. Additionally, this
method allows for remote monitoring of the paddy crop field's condition. Paddy crop irrigation
is one of the major problems in agriculture, particularly in developing nations. Numerous
traditional irrigation methods for paddy crops have been in use since antiquity. For example,
water resources such as tanks or reservoirs are positioned at high altitudes in a flow-based
irrigation system. The water flows downward by default when it is linked to a tank or reservoir.
In open spaces, those types of irrigation are advantageous and frequently utilized. Lift irrigation
is the alternative form of irrigation, in which the crop fields are elevated above the water table.
Using electrical water pumps, aqua is raised from wells, tanks, canals, and rivers to irrigate the
crop land. At the moment, electrical water pumps are used to pump subsurface water for crop
field irrigation. Many irrigation systems have been created utilizing cutting-edge and
sophisticated technologies to enhance traditional irrigation techniques. These systems assist
decrease agricultural wastes, avoid overwatering and sparing crop growth, and ultimately boost
crop yields. (Jain et al., 2021)
Implementation of IoT Device for Irrigation

This system can be used for open farming fields and greenhouses where various types of
irrigation techniques are used like Drip irrigation, Sprinkler irrigation, and frogger irrigation
techniques. (Sharma et al., 2019)
Hardware Requirements
1. Arduino Uno R3
2. Node MCU
3. Temperature/Humidity Sensor (DHT22)
4. Relay Module
5. Water flow sensor
6. Soil Moisture sensor
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Figure 1: Block Diagram for Irrigation Control

Software Requirements
1. Arduino IDE
2. Proteus 8.9
RESULTS
DEMOGRAPHIC PROFILE
Age

The table illustrates the relationship between age groups and their corresponding values.
Those aged 15-20 years have a value of 2, while individuals aged 20-30 years have a value of 5.
As age increases to the range of 30-40 years, the value rises to 7. Beyond 40 years, the value
decreases slightly to 6. This data suggests a peak in value during the 30-40 age range, with a
slight decline thereafter. (Kumar and Jain, 2020)
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Education of Participants

The table presents the education levels of participants and their respective values.
Doctorate holders have the highest value of 8, reflecting advanced education. Post Graduation
follows with a value of 4, indicating significant educational attainment beyond undergraduate
studies. Graduates hold a value of 7, highlighting the importance of undergraduate education.
Interestingly, even illiterate participants are accounted for, albeit with the lowest value of 1,
suggesting the diversity of educational backgrounds in the sample. This data underscores the
spectrum of education within the participant pool, illustrating the varying degrees of academic

achievement and its relevance to the study or context at hand. (Karuppannan and Premkumar,
2019)
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How Long have you been in the field of farming

The table outlines the duration participants have spent in the farming field alongside their
corresponding values. Those with 0-10 years of experience hold the highest value of 10, reflecting
their fresh perspective and potential for innovation. Participants with 10-20 years of experience
hold a value of 5, indicating a mid-range level of expertise and familiarity with the field's
challenges. Those with 20-30 years of experience are assigned a value of 4, denoting their
substantial knowledge and longevity in farming. Lastly, individuals with over 30 years of
experience hold a value of 1, showcasing their deep-rooted wisdom and extensive tenure in the
agricultural domain. (Priyan et al., 2020)

How Long have you been in the field of
farming
12 10
10
8
6 3 4
4
: —
0-10 Years 10-20 Years 20-30 Years More than 30 Years
W Seriesl

How many crops do you grow in your farms on yearly basis

The table delineates the number of crops grown annually by participants along with their
respective values. Participants focusing on a single crop per year are assigned the highest value
of 10, highlighting specialization and potentially intensive cultivation methods. Those cultivating
two crops annually hold a value of 6, indicating a balanced approach to diversification and
possibly increased agricultural resilience. Participants growing three crops yearly are allotted a
value of 4, showcasing a moderate level of crop diversity and management complexity. This data
underscores the varied strategies employed by farmers in selecting the number of crops grown
annually, reflecting their unique operational contexts and goals. (Suh and Jin, 2020)
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How many crops do you grow in your farms on
yearly basis

B 1 Crops ™ 2 Crops ™ 3 Crops

Do you seek professional help for increasing the productivity of the produce

The table illustrates participants' inclination towards seeking professional assistance to
enhance produce productivity, alongside corresponding values. Those affirming seeking
professional help are assigned a value of 14, indicating a strong recognition of the benefits and
potential impact of expert guidance on agricultural output. Conversely, participants opting not to
seek professional aid hold a value of 6, suggesting self-reliance or alternative strategies for
productivity improvement. This data highlights the divergent approaches within the farming
community regarding the utilization of external expertise, emphasizing the significance of
informed decision-making and resource allocation in agricultural management strategies. (Singh
and Sharma, 2021)

Do you seek professional help for increasing the
productivity of the produce

® Yes ® No

Do you go for regular training to increase your knowledge about Farming

The table outlines participants' engagement in regular training to enhance their farming
knowledge, accompanied by respective values. Those affirming attendance at regular training
sessions are attributed a value of 12, reflecting a proactive approach towards skill enhancement
and staying abreast of industry advancements. Conversely, participants forgoing regular training
hold a value of 8, indicating potential reliance on existing knowledge or alternative avenues for
learning. This data underscores the varying attitudes towards continuous education within the
farming community, emphasizing the importance of ongoing skill development in navigating the
complexities of modern agricultural practices. (Prakash and Sharma, 2019)
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Do you go for regular training to increase your
knowledge about Farming

H Yes ® No

What variety of crops do you grow

The table delineates the varieties of crops cultivated by participants alongside their
corresponding values. Those predominantly cultivating food crops are attributed a value of 14,
underscoring the significance of sustenance and food security within agricultural practices.
Participants specializing in oil crops hold a value of 3, indicating a focus on crops cultivated
primarily for oil extraction, such as soybeans or sunflowers. Similarly, participants concentrating
on cash crops also hold a value of 3, highlighting the economic significance of crops grown
primarily for sale rather than personal consumption. This data emphasizes the diverse agricultural
priorities and objectives within the farming community, reflecting both subsistence and
commercial farming practices. (Kumar and Kumar, 2020)

What variety of crops do you grow

1s 14
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5 3 3
. ] ]
Food Crops Oil Crops Cash Crops
W Value

What pesticides/herbicides do you use in farming

The table presents the types of pesticides and herbicides utilized in farming, alongside
their respective values. Participants employing insecticides hold the highest value of 10,
indicating a primary focus on controlling insect pests. Those using rodenticides and fungicides
are assigned values of 3 and 2, respectively, reflecting targeted management of rodent and fungal
threats. Interestingly, participants utilizing all listed pesticides/herbicides receive a value of 5,
suggesting a comprehensive approach to pest and disease management. This data underscores the
diverse strategies employed by farmers to protect their crops, reflecting the multifaceted nature
of agricultural pest and disease control. (Venkatachalam and Srinivasan, 2019)
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What pesticides/herbicides do you use in
farming
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By which method do you control pests

The table outlines participants' methods for pest control, accompanied by their respective
values. Those utilizing tillage as a primary pest management strategy hold the highest value of
11, indicating a reliance on soil cultivation to disrupt pest habitats and populations. Participants
employing mowing and cutting techniques are assigned values of 3 and 2, respectively,
highlighting practices aimed at reducing vegetation height and pest shelter. Additionally, those
utilizing mulching receive a value of 4, indicating the use of organic materials to suppress weed
growth and create barriers against pests. This data underscores the diverse approaches adopted
by farmers to mitigate pest pressures, reflecting both mechanical and cultural pest control
methods. (Akbari and Namazi, 2020)

By which method do you control pests
12 11

4
3

2
] I .

Tillage Mowing Cutting Mulching
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W Value

Do you do Organic farming or Inorganic farming

The table illustrates participants' farming methods, distinguishing between organic and
inorganic practices, alongside corresponding values. Those engaging in organic farming receive
the highest value of 15, indicative of a commitment to sustainable and environmentally friendly
agricultural practices. Conversely, participants adopting inorganic farming methods hold a value
of 5, suggesting a reliance on synthetic inputs such as chemical fertilizers and pesticides. This
data underscores the dichotomy between organic and conventional farming approaches, reflecting
divergent philosophies regarding soil health, environmental impact, and consumer preferences. It
highlights the growing trend towards organic farming practices driven by sustainability and
health-conscious consumer demands. (Gupta and Kumar, 2019)
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Do you do Organic farming or Inorganic
farming
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Intelligent Irrigation System for Paddy Crop Using an Internet-Controlled Water Pump
There are various phases involved in using the Internet of Things to monitor rice farms. In order
to present the results and directions, the designed model's overall setup makes use of an Arduino,
Node-MCU, IoT network, sensors, solar panel, ware pump, and screen. Farmers can turn on or
off using the Internet of Things concept from any location. With the aid of ESP8266, connectivity
to the system will be offered via Wi-Fi or Internet Hotspot. Second, utilizing data from the field,
farmers can easily monitor the amount of water used. Moreover, farmers can turn on or off the
water pump by following instructions on their laptop or mobile device. Figure 4.1 displays the
circuit diagram of the suggested intelligent irrigation system, which is intended for rice
production. The following explanation applies to the suggested method's circuit diagram:
(Anusha and Raju, 2020)

1. IoT-based technology is employed in this suggested system. Measureable parameters include
soil moisture content and water flow in milliliters.
2. The digital pin (pin number. 2) of the Arduino is linked to the flow sensor's output pin. The
Arduino Uno receives all of the data collected by the flow sensor. Next, utilizing the serial
communication pins (RX, TX) on both the Arduino Uno and the Node MCU, the Arduino Uno
sends this data to the Node MCU ESP8266 for additional processing.
3. Using the ADC pin (A0), the soil moisture sensor connects the analog output to the Node MCU.
4. Using digital pin DO on a relay module, the irrigation water pump is linked to the Node MCU.
5. The Node MCU was linked to a pH sensor, and the pH readings were ascertained.
6. Every sensor that is linked to the system retrieves data, which is subsequently collected at Node
MCU and sent to the server.
7. When the irrigation process begins, data on water flow will be computed at a rate of 1000
milliliters per minute, while also accounting for 0% soil moisture content. The server will receive

this info.
8. Using these parameters, the user will be able to determine whether the water pump is on or off
based on data that is received at the server.

9. A threshold value of 1000 is established for the water flow.
10. The motor will turn on if the water flow value is less than the threshold. Should the value
above the threshold, an automated shut-off will occur for the water pump motor.
11. The system uses the solar system to supply the power it needs, which powers the entire system
up.

The system is implemented using embedded electronics both software and hardware are
implemented. Different working fields of the system can describe as follows:

755



MACHINE INTELLIGENCE RESEARCH ISSN:2731-538X | E-ISSN:2731-5398
Vol. 18 No. 01 (2024)

Data Collection Real-Time Monitoring

We are measuring the amount of water and the pH of the soil using a pH sensor and a
water flow sensor, respectively. We used the pH sensor in the suggested model because of its
regular feature. The pH sensor is very small and has a low power consumption need. Its detecting
range is really high. The amount of water in the soil is measured using a moisture sensor.
(Choudhary and Tripathi, 2019)
Node MCU: ESP8266 module is used. It collects data from the connected sensors and Arduino.
All collected data is sent to the server through WI-FI internet connectivity.
Water Flow Sensor: The water flow sensor is made up of an impact sensor for the corridor, a
water rotor, and a plastic valve body. The rotor rolls at the point where water passes through it.
Its pace varies according to the stream's different rates. The comparative heartbeat signal is
obtained from the lobby impact sensor. This one works well for identifying flow in an espresso
machine or water container. A dashboard is conceptually quite similar to a webpage. In this
proposed system, the class. shoolinilabs.com server is utilized. The user may keep an eye on
variables including moisture content, pH, and water flow. The user can monitor the automation
of the water pump based on the data obtained by these parameters. Figure 4.2 displays the flow
chart of the suggested IIS, which is specifically created for rice crops based on the pH and soil
moisture content. An indicator of the acidity or alkalinity of the soil is its pH value. (Singh and
Dwivedi, 2020)
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SOIL MOISTURE SENSOR
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HEH HEREE T

:

L

Figure 4.1: Circuit Diagram of IIS

One of the several natural factors impacting plant development is the estimated pH of the
soil. Supplement accessibility is directly influenced by the pH value of the soil. There are pH
levels in soil where plants thrive the most. The ideal soil pH range for azaleas, rhododendrons,
blueberries, and conifers is 5.0 to 5.5. Most ornamentals, grasses, and vegetables grow well in
slightly acidic soils (pH 5.8 to 6.5). pH values of the soil that are higher or lower than these ranges
may result in less remarkable development and insufficiencies in supplements.(Manikandan and
Raju, 2019)

756



MACHINE INTELLIGENCE RESEARCH ISSN:2731-538X | E-ISSN:2731-5398
Vol. 18 No. 01 (2024)

e RIS TR

No Ye

.

Figure 4.2: Flow Chart of the IIS
The experimental results of the proposed IIS for rice crop monitoring using IoT
communication are discussed, the efficiency of the implemented work is, and the practical impact
of the IIS is shown in Table 4.1.
Table 4.1: Results based on performance

Net Water Flow Soil Moisture pH Value Water Pump Status
518 ml 45% 7.1 On
489ml 30% 6.5 On
241ml 32% 7.8 On
1000ml 43% 7.0 On
1589ml 32% 7.3 Off
1581ml 45% 6.9 Off
2000ml 55% 7.2 Off

The first step in decreasing the acidity of soils is to apply a material that contains some kind of
lime. Most occasionally, ground horticultural limestone is used. It becomes successful faster with
higher-quality limestone particles. Different soils will need different amounts of lime to change
the pH of the soil. When adjusting the pH value, one must take into account the soil's surface, the
initial problem content, and the plants that will be grown. For example, soils with less dirt need
less lime than soils with more dirt. high in mud to alter pH in a comparable way. Many ornamental
plants and many natural product plants—rice, for instance—need soil that is rather definitely
caustic. When these species grow on antacid soils, iron chlorosis is produced. Iron chlorosis and
nitrogen insufficiency are frequently confused due to their similar symptoms, which include a
noticeable yellowing of the leaves. Revision of iron chlorosis can be achieved by lowering the
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pH of the dirt. The availability of plant nutrients or the concentration of hazardous elements in
the soil are the two factors that extremes in pH value most significantly affect rice plant growth.
The effect of pH value on the rice crop irrigation system is shown in Table 4.1 and Figure 4.3.
The suggested ISS performs better because it makes use of the [oT network to respond to farmers
quickly. (Narayanan and Manikandan, 2020)

Pump Status

8

7.5 7.3 7.2
7.1 7
6.9
7
6.5
.5 I
On On On On Off Off Off

55

o

o

W pH Value

Figure 4.3: Effect of pH value
Table 4.1 and figure 4.3 represent the effect of pH value on the rice crop irrigation system.
The implemented IIS performance is better because of the use of the IoT network for fast response
to farmers.

Figure 4.4: Web server -based dashboard for turning ON and OFF water pump

Figure 4.5: Data stored on a web server for Net Water Flow and the pH level

CONCLUSION

The design and implementation of loT-based intelligence systems for agriculture, focusing on
irrigation and solar drying, present a transformative approach to modern farming. By integrating
smart sensors and automated controls, these systems optimize water usage and improve crop
drying processes, enhancing both efficiency and sustainability. IoT technologies enable real-time
monitoring and precise control, reducing waste and ensuring that resources are used judiciously.
The implementation of solar drying further contributes to energy conservation and cost savings,
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leveraging renewable energy sources to preserve agricultural produce. Overall, this innovative
approach not only boosts productivity and quality of crops but also promotes environmentally
friendly practices. By adopting loT-based solutions, farmers can achieve greater yields and
resilience against climate challenges, paving the way for a more sustainable and technologically
advanced agricultural sector.
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