( Journal Of Volumellsfljs:siisgs,—;?)f;
Microcontroller Engineering and o ptember Db
DOI (Journal): 10.37591/JoMEA

Applications

STM JOURNALS

https://journals.stmjournals.com/jomea

KSK-approach to Smart Agriculture: Utilizing Al-driven
Internet of Things

Kazi Kutubuddin Sayyad Liyakat*

Abstract

An enormous change is taking place in the agriculture industry as a consequence of the arrival of the
Al loT, which is powered by artificial intelligence and provides farmers with unparalleled automation
capabilities and insights. This research determines to present an all-inclusive review of artificial
intelligence and the Internet of Things (Al 10T) in smart agriculture, focusing on its applications,
benefits, and consequences for decision-making. The concept of smart agricultural decision-making
refers to a breakthrough method that enables farmers to augment their farm maneuvers while also
making well-informed judgments. Farmers can increase crop Yyields while simultaneously reducing
costs and hazards when they make use of advanced analytics, real-time info, and decision-making tools.
The development of smart agriculture will result in farmers having increased decision-making
authority, which will ultimately lead to an agricultural sector that is more maintainable and productive.
The Internet of Things (IoT) and artificial intelligence (Al) in smart agriculture is a cutting-edge
technology that has the potential to be a game-changer in terms of how to harvest and consume food.
Agriculturalists may be able to improve agricultural yields and quality, streamline operations, and
contribute to a food supply chain that is more efficient and sustainable if they use Al and loT. In spite
of the fact that there are still certain problems that need to be cleared up, the loT offers numerous
advantages for smart agriculture, and its implementation is anticipated to increase in the years to come.
The KSK technique, also known as the Knowledge-Sensors-Knowledge approach, is a suggestion made
by Dr. Kutubuddin S. Kazi, who is also using his name. The output of the KSK technique results in an
accuracy of 99.9% and a recall of 97.9%, respectively.

Keywords: Al 10T, KSK-approach, humidity sensor, smart agriculture, Internet of Things, artificial
intelligence

INTRODUCTION

Technology is an area that is constantly evolving, and the agricultural industry is not left behind in
this regard. Food production has been undergoing a revolution as a consequence of the enactment of
smart agriculture, which encompasses the
incorporation of cutting-edge technology into
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information to make informed judgments about a variety of topics, including crop management,
irrigation, and pest control [7, 8].

The capacity of smart agriculture to boost crop yield is one of the most significant advantages of this
method. The utilization of data-driven insights enables farmers to optimize their plant management
practices, which ultimately results in healthier plants and greater yields. This is of utmost significance
in a world where the demand for nourishment continues to rise as a result of population expansion [9].

One additional advantage of smart agriculture is that it can lessen the negative effects of farming on
the environment. By utilizing practices associated with precision agriculture, farmers have the potential
to reduce their consumption of water, nutrients, and pesticides, thereby lowering the environmental
impact of their activities. Climate change and environmental degradation are among the most pressing
concerns worldwide, and this is of utmost importance [10, 11].

Additionally, it is possible that smart agriculture can enhance the standard of living of farmers.
Farmers can raise their mean rate of living and boost their profitability by raising crop yields while
lowering input costs. In addition, the utilization of technology has the potential to assist adolescents in
the agriculture industry, which is currently experiencing a shortage of proficient laborers [12, 13].

It is important to note that the employment of smart agriculture is not difficult. The initial investment
in technology may be rather substantial, and there may be a learning curve for farmers who are not
familiar with the processes involved in the utilization of advanced technologies. There are concerns
regarding the privacy and security of data, in addition to the likelihood that automation will result in the
replacement of jobs [14-19].

Considering the current situation, smart agriculture is a significant step forward in the agriculture
sector. It is possible for farmers to enhance their livelihoods, raise agricultural yields, and reduce their
influence on the environment if they use increasingly advanced technologies. Despite the fact that there
are obstacles to overcome, the potential advantages of smart agriculture render it an investment worth
making for the further development of agriculture [20].

DECISION-MAKING (KSK-APPROACH) IN SMART AGRICULTURE

The arena of smart agriculture is intensifying at a hasty rate, making use of cutting-edge technologies
to improve crop yields and optimize agricultural operations. The KSK-approach to decision-making is
an essential component of smart agriculture because it enables agriculturalists to make informed
decisions based on real-time data as well as predictive analytics. The purpose of this learning is to
provide an all-inclusive analysis of decision-making within smart agriculture by investigating important
ideas, approaches, and applications [21-25]. One of the authors, Dr. Kutubuddin S. Kazi, proposed the
KSK method.

o Effective decision-making for smart agriculture depends on the accessibility of timely and precise
information. This is accomplished through the collection and integration of data. Many sensors
and loT devices are used to collect data on soil conditions, crop health, weather, and other
pertinent information. It is possible to achieve a comprehensive understanding of the farming
system by utilizing data integration platforms, which allow for the seamless amalgamation of
data from a variety of sources [26].

o Data analytics and modeling: Once data has been acquired, this information is subjected to a
variety of analytics and modeling approaches to derive useful insights. This is accomplished by
utilizing machine learning algorithms, statistical models, and predictive analytics to recognize
patterns, forecast crop yields, and optimize inputs. The knowledge that these models provide for
farmers is extremely helpful in guiding their decision-making [27].

o Decision support systems are software tools that assist farmers in the process of making decisions
based on accurate information. DSSs aim to combine data analytics and modeling with user
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interfaces to deliver individualized recommendations tailored to the detailed circumstances of
the farmer. They give farmers the ability to examine different possibilities, consider trade-offs,
and finally make optimal decisions [28].

For decision-making purposes, Kazi developed a more recent approach. This method is referred to as
the KSK technique. This technique is the most suitable option for any kind of decision-making system.
Additionally, to ensure the safety of the 10T framework, they suggested a method referred to as the KK
strategy for Internet of Things security [29].

A wide variety of applications can be found for decision-making in smart agriculture, including the
following.

¢ Crop management involves optimizing irrigation schedules, fertilization tactics, and pest control
procedures to achieve the highest possible rates of crop yield.

o Resource allocation refers to the process of effectively distributing resources, such as water,
fertilizers, and labor, using data collected in real-time.

e The process of classifying possible risks and developing mitigation procedures to avoid financial
losses is referred to as risk management.

e Supply Chain Management: Increasing the level of coordination and collaboration within the
agricultural supply chain to improve both efficiency and responsiveness to various market
conditions.

There are still a number of obstacles to overcome in smart agriculture, notwithstanding the progress
made in decision-making.

o Data quality and reliability: It is essential for efficient decision-making to guarantee the
appropriateness and dependability of data compiled from sensors and loT devices.

o Model development and validation: The process of developing and validating models that are
accurate and resilient to develop predictive analytics and make decisions is a continuing problem.

e User adoption and training: For widespread adoption, it is crucial to provide farmers with the
expertise and abilities necessary to make good use of decision support systems.

The decision-making-KSK technique in smart agriculture is a game-changing instrument that gives
agriculturalists the ability to make well-versed decisions and improve the efficiency of operations.
Through the utilization of decision support systems, sophisticated analytics, and real-time data, farmers
can increase crop yields, reduce costs, and limit hazards. The capacity of farmers to make decisions will
continue to improve as the field of smart agriculture grows in importance, ultimately resulting in an
agricultural sector that is more sustainable and productive [30].

Proposed Methodology

Generally, referred to as Al 10T, the combination of Al and I0T in the agricultural industry has been
a game-changer in the arena of smart agriculture. Through the implementation of this cutting-edge
technology, agriculturalists have been able to significantly improve their management of crops,
livestock, and farm operations, resulting in enhanced efficiency, production, and sustainability [31-35].
The planned Al-driven loT infrastructure for smart agriculture is illustrated in Figure 1.

The proposed system is divided into three sections: 10T, cloud, and artificial intelligence decision-
making components. Using NodeMCU, each sensor was connected to the 10T section. Every piece of
data gathered from the farm, including temperature, humidity, and wetness, is connected to the loT
section using a NodeMCU.

To facilitate operations and analysis, such data are saved and uploaded to the cloud, where they will
be accessed anytime, they are required. Within the framework of the KSK method for decision-making,
we advocated the utilization of ANN, DT, and K-NN classifiers.
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Figure 1. Proposed KSK-approach using Al loT grounded smart agriculture system.

When the KSK technique is completed, higher values of all classifiers are produced. The results are
reported in terms of accuracy and recall of information [36—40].

Artificial intelligence-driven Internet of Things (Al 10T) in smart agriculture is a comprehensive
system that collects real-time data on many aspects of agribusiness, such as temperature, humidity, soil
moisture, and crop health, by employing sensors, drones, and other 10T devices. Al algorithms were
used to analyze these data, and the results provided farmers with useful insights and recommendations.
This enables farmers to make decisions based on accurate information and to improve their tactics.

Among the most noteworthy advantages of the Al 10T in smart agriculture is its capacity to enhance
both the quantity and quality of crop production. Farmers can change their irrigation and fertilization
procedures in accordance with the soil conditions and the weather patterns that they observe. This
allows them to guarantee that their crops receive appropriate amounts of water and nutrients. This not
only results in increased yields but also reduces the negative impact of farming on the environment by
reducing the amount of water that is wasted and preventing excessive fertilization.

A significant part of the 10T is played by animal farming, in addition to crop management. Through
the use of 10T devices, GPS trackers, and health monitors, farmers can monitor the location, health, and
overall well-being of their animals. Therefore, they can identify and handle any potential health
problems at an early stage, thereby lowering the risk of disease epidemics and enhancing the general
welfare of the entire population.

In addition, the application of Al loT in smart agriculture has the potential to revolutionize how
agriculturalists handle their property. Al algorithms have the potential to provide farmers with useful
information regarding the timing of planting, harvesting, and selling crops. These insights can be
obtained by evaluating the data on crop yields, weather patterns, and market trends. Not only does this
assist farmers in optimizing their operations, but it also contributes to a food supply chain that is more
stable and efficient.

loT in smart agriculture has several opportunities for improvement; nevertheless, some obstacles
must be overcome. The primary problem is the high expense and complexity involved in implementing
these technologies, particularly for farmers working on a smaller scale. Concerns have also been raised
regarding the privacy and security of personally identifiable information, as the gathering and
evaluation of sensitive farming data might be exploited [41-45].

To summarize, 10T in smart agriculture is a revolutionary piece of machinery that has the impending
to revolutionize how we grow and eat food. Farmers can optimize their operations, boost crop yields
with quality, and contribute to a food supply chain that is more sustainable and efficient when they
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leverage the potential of Al and loT. The advantages of Al and loT in smart agriculture are indisputable,
and its implementation will likely endure an increase in years to come, even though there are still some
obstacles to overcome.

Individual Components Necessary for an Intelligent Agriculture System:
NodeMCU-2

4 channel ADC

DHT11

Moisture sensor

Connecting with others and experimenting with new things

e After you have created all the connections, you are required to upload the code.

o All of the soil moisture sensors Vccs should have the NodeMCU Vin attached to them.

¢ NodeMCU Vin should be connected to Multiplexer Vcc. The GND of the ADC multiplexer
should be connected to NodeMCU GND. In addition, the ground of all other soil moisture sensors
should be connected to the NodeMCU GND. The multiplexer was linked via the output from the
soil moisture sensor, as shown in Figure 2.

e Figure 3 illustrates how to connect additional sensors to NodeMCU, such as those that measure
temperature and humidity.

e Connect it to the DHT 11 output pin of the NodeMCU d3 device.

e The output from the soil moisture sensor is linked to AO. Additionally, NodeMCU Vin is
connected to DHT 11 Vcc.

e Establish a connection between NodeMCU GND and DHT 11 GND.

RESULTS AND DISCUSSION

Once the connections are completed, as depicted in Figures 2 and 3, the link transfers the specified
code (Figure 4) to the NodeMCU service. The first step was to establish the Thing Speak Channel of
the loT-based Smart Agriculture system. Figure 5 illustrates how the output of the sensors was shown
on the constructed channel.

Reliant on the information obtained from an loT-based smart agriculture system connected to an Al
system to make judgments. As a result, we continue to suggest a strategy referred to as the KSK-approach.
This technique will be responsible for making judgments, and the activities advised to the user farmer will
also be dependent on these decisions. Either watering, fertilizing, or other options are available.

Soil moisture sensor 1

]EE% 3 4 Channel ADC, ADS1115 module
s LCICs]

Soil moisture sensor 2

Nodemcu esp 8266

Soil moisture sensor 3

Nodencu
Soil moisture sensor 4 Vi.0

g Fe

(o

Figure 2. Soil moisture sensor assembly.
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Figure 3. Sensors are associated with NodeMCU.

#include <ESP826E6WiFi.h>

#include <ESP8266HTTPClient.h>

#include <Adafruit ADS1815.h>

WiFiClient client;

String thingSpeakAddress= "http://api.thingspeak.com/update?”;
String writeAPIKey;

String tsfieldlName;

String request_string;

HTTPClient http;

Adatruit ADS1115 ads;

void setup()

{

Serial.begin(115208);

delay(3068};

WiFi.disconnect();

Serial.println("START");

WiFi.begin("DESKTOP", "asdfghjkl"); J/ Wifi ("ID","Password")
while ((!(WiFi.status() == WL_CONNECTED))){

delay(308);

Serial.println("...");

Figure 4. NodeMCU code.
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Figure 5. System output.
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Smart agriculture uses Al and IoT to revolutionize conventional farming methods, thus boosting
productivity, sustainability, and profitability. Smart agriculture, which makes use of Al and IoT, is turning
farming into a revolution by giving farmers unparalleled insights and control over their operations. With
the custom of Al algorithms and sensors connected to the 10T, farmers can maximize crop production,
decrease waste, improve sustainability, and ultimately boost their profitability and resilience. As
technological advancements continue, it is anticipated that artificial intelligence and the Internet of Things
will play an increasingly significant role in establishing the future of agriculture and ensuring the safety
of food supplies for a growing population. The use of Al and IoT in agriculture has the potential to
transform the agricultural industry completely. Using Al algorithms and sensors connected to loT, farmers
may improve their operations, increase their sustainability, and satisfy the ever-increasing need for food.
It is vital to address concerns linked to data privacy and the digital divide to guarantee the equitable
adoption of Al 10T in agriculture and to ensure that it will have a revolutionary impact.

The following is a list of some of the key advantages of employing the Al 10T in smart agriculture:

e Crop Monitoring and Optimization: Sensors analyze the conditions of the soil and plant health,
including weather patterns, offering agriculturalists real-time data that makes it possible for them
to make knowledgeable decisions concerning fertilization, irrigation, and pest management.

o Alalgorithms analyze the information collected by sensors to identify the ideal timing and dosage
for agricultural inputs, thereby minimizing waste and environmental effects. This is referred to
as precision farming and uses artificial intelligence.

e Prediction of production: Machine learning models make predictions about future production
depending on past data and present conditions. This gives farmers the ability to plan and change
operations accordingly.

e Al loT solutions monitor water and energy consumption, effectively maximizing their utilization
and minimizing waste. This will contribute to resource conservation.

e To guarantee transparency and traceability throughout the supply chain, sensors monitor crop
growth and harvest history. This helps to ensure that food is safe to consume.

The results obtained using the KSK method are shown in Figure 7. In Figure 6, the results of the
ANN, DT, and K-NN algorithms are shown in terms of their accuracy and recall. As can be seen in
Figure 6, ANN offers a greater accuracy of 99.9%, whereas DT has a higher recall of approximately
97.9%. Consequently, the outputs of the KSK technique in terms of accuracy and recall were 99.9%
and 97.9%, respectively.

KSK appraoch classifiers

1005 0 Accuracy D Recall

100 99.9 99.7

99.5

99 98.7

98.5

97.9

08 97.8

97.5
97.5

97
96.5

96

ANN K-NN

Figure 6. KSK-approach classifiers.
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Figure 7. KSK-Approach output.

CONCLUSION

Agricultural production faces a multitude of obstacles, such as climate change, population increase,
and adverse environmental conditions. Transformative solutions are presented in smart agriculture,
which makes use of the confluence of Al, 10T, and other sophisticated technologies. Artificial
intelligence-driven Internet of Things, also known as Al 10T, has emerged as a disruptive force in the
agricultural industry. This technology provides farmers with access to insights and automation
capabilities that were previously unimaginable. This study intends to provide a comprehensive
evaluation of the 10T in smart agriculture, with a particular emphasis on its applications, benefits, and
implications for decision-making through the use of the KSK methodology. To enable farmers to make
decisions that are well-informed and maximize their operations, smart agriculture makes use of
decision-making as a transformative instrument. Through the utilization of real-time data, the
application of sophisticated analytics, and the implementation of decision support systems, farmers have
the potential to increase crop yields, decrease expenses, and reduce risks. As the technology of smart
agriculture continues to evolve, farmers will become more sophisticated in their ability to make
decisions, ultimately leading to a more productive and sustainable agricultural sector. 10T in smart
agriculture is an advanced technology that has the potential to drastically transform how people cultivate
and prepare food. Using Al and loT, farmers may improve the efficiency of their processes, increase
crop yields and quality, and contribute to a food supply chain that is more efficient and sustainable. The
advantages of Al and loT in smart agriculture are still incontestable, and the acceptance of this
technology is set to continue growing in years, despite the fact that some challenges need to be resolved.
The precision of the KSK technique is satisfactory compared with that of other cutting-edge
technologies. The KSK strategy had an accuracy of 99.9%, whereas the recall method had an accuracy
of 97.9%.
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