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Abstract

Precision farming combined with the Internet of Things (loT) is transforming the agricultural
industry by boosting productivity and encouraging sustainable practices.. This paper explores
the transformative impact of 10T technologies on modern agriculture, focusing on how big data
analytics can be leveraged to optimize farming practices, reduce waste, and conserve resources.
The Internet of Things (loT) offers real-time data on a range of agricultural characteristics,
including soil moisture, temperature, humidity, and crop health, through a network of linked
devices and sensors.. This data, when analyzed using advanced big data techniques, offers
valuable insights that drive informed decision-making and efficient farm management.
Precision farming is one of the main advantages of the Internet of Things in agriculture.
Applying resources like water, fertilizer, and pesticides precisely according to the requirements
of crops at various growth phases is known as precision farming. ages of growth. IoT devices,
including soil sensors, weather stations, and drones equipped with multispectral imaging,
collect granular data that enables farmers to apply inputs precisely where and when they are
needed. This targeted approach minimizes the overuse of resources, reduces environmental
impact, and leads to cost savings and higher crop yields.
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1. Introduction

The agriculture industry is about to undergo a transformation thanks to the Internet of
Things (l1oT), which is bringing cutting-edge solutions to improve sustainability and
production. Real-time data collection and exchange between linked devices is facilitated by
the Internet of Things (1oT). In agriculture, these devices include sensors that monitor soil
moisture, weather stations that track climatic conditions, and drones that capture high-
resolution images of crops [1]. This wealth of data provides farmers with unprecedented
insights into their farming operations, enabling precision farming practices that optimize
resource use and improve crop yields. As global populations rise and climate change imposes
new challenges, the integration of 10T in agriculture emerges as a critical strategy to ensure
food security and sustainable farming practices [2].

The Internet of Things has made precision farming possible, which is a major departure
from conventional farming practices. Conventional farming frequently uses pesticides,
fertilizers, and water in uniform amounts, which can waste resources and harm the
environment.. In contrast, precision farming uses real-time data to apply these inputs precisely
where and when they are needed, minimizing waste and reducing the ecological footprint of
farming activities [3]. For instance, soil moisture sensors can inform irrigation systems to
deliver water only to areas that need it, preventing over-irrigation and conserving water
resources. Similarly, multispectral imaging from drones can identify areas of a field affected
by pests or diseases, allowing for targeted treatment that mitigates damage and reduces the use
of chemicals [4].

In this regard, big data analytics play a vital role. To get useful insights, the enormous
volumes of data produced by 10T devices must be handled and examined. Making data-driven
decisions and comprehending complicated agricultural phenomena are made easier with the
use of advanced analytics approaches like predictive modeling and machine learning [5].
These insights can predict crop yields, identify optimal planting and harvesting times, and
forecast pest infestations or disease outbreaksFarmers may improve crop production,
operational efficiency, and decision-making processes by utilizing big data analytics.
However, the implementation of these technologies also presents challenges such as high
costs, the need for technical expertise, and concerns over data privacy and security, which
must be addressed to fully harness the benefits of 10T in sustainable agriculture [6].

2. Review of Literature

The literature extensively documents the transformative impact of 10T on precision
farming, highlighting its role in optimizing agricultural practices. A study by Wolfert et al.
(2017)[21] illustrates how IoT devices, such as soil moisture sensors and weather stations,
collect real-time data that informs precision farming techniques. Farmers may increase
efficiency and output by customizing fertilization and irrigation strategies to the unique
requirements of their crops thanks to this data-driven method. Similarly, Kamilaris et al.
(2018)[22] emphasize the importance of 10T in monitoring crop health through remote sensing



technologies like drones and satellite imagery, which provide high-resolution data on plant
conditions. This capability enables early detection of stress factors such as pests or diseases,
allowing for timely interventions [7].

Further research by Channe et al. (2015)[23] discusses the integration of loT with other
technologies such as Geographic Information Systems (GIS) and Global Positioning Systems (GPS) to
create precise maps of agricultural fields. By helping to apply inputs accurately, these maps
lessen waste and their negative effects on the environment. By reducing resource abuse,
precision farming powered by the Internet of Things not only increases crop yields but also
advances sustainable agriculture practices.. Moreover, the study highlights the economic benefits
for farmers, who can achieve higher productivity with lower input costs. However, the authors note
the challenges related to the high initial investment and the need for technical expertise among
farmers to effectively use these technologies [8].

The role of big data analytics in agriculture is well-documented, with numerous studies
underscoring its potential to enhance decision-making processes. A thorough analysis by Sonka
(2016)[24] examines how big data analytics can handle enormous volumes of data produced
by Internet of Things (I0T) devices and give farmers useful insights. Farmers can use these
insights to make well-informed decisions that increase productivity and sustainability by using
them to anticipate crop yields, optimize irrigation schedules, and predict weather patterns..
Similarly, Wolfert et al. (2017)[21] describe how machine learning algorithms analyze data to
identify trends and anomalies, such as the early signs of crop diseases or pest infestations,
which can be addressed before causing significant damage [9].

Additionally, the work of Pantazi et al. (2016)[25] highlights the application of predictive
analytics in precision agriculture. By analyzing historical data on crop performance, soil health, and
weather conditions, predictive models can provide recommendations on the optimal planting and
harvesting times, as well as the most effective crop varieties for specific regions. These data-driven
techniques increase farming systems' resistance to changes in the market and climatic
variability.

. The study also discusses the role of big data in supply chain management, where real-time
tracking of agricultural products enhances traceability and reduces food wastage. However, the
authors caution about the data privacy and security issues that need to be addressed to ensure
the widespread adoption of big data analytics in agriculture [10].

While the benefits of IoT and big data in agriculture are well-established, several challenges
hinder their widespread adoption. According to a study by Kshetri (2014)[26], the high cost of loT
devices and the need for reliable internet connectivity in rural areas are significant barriers. The
study also points out the technological gap among farmers, many of whom lack the skills to operate
and maintain these advanced systems. To overcome these challenges, Kshetri suggests collaborative
efforts between governments, technology providers, and educational institutions to provide training
and support for farmers. To encourage the use of 10T technology, investments in rural
infrastructure, such as internet connectivity, are also essential [11].

Furthermore, Brewster et al. (2017)[27] discuss the ethical and legal concerns related to
data privacy and security in the agricultural sector. Large-scale data collecting and analysis
create concerns about data ownership and possible exploitation of private information.



The authors advocate for the development of robust data governance frameworks that protect
farmers' privacy while enabling the beneficial use of data for agricultural innovation. Lastly,
the literature points to the need for more research on the environmental impacts of 10T devices
themselves, as highlighted by Pierce and Andersson (2017)[28]. While 10T promotes
sustainable farming practices, the production and disposal of electronic devices could pose
environmental risks that need to be addressed through sustainable manufacturing and recycling
practices [12].

The literature review underscores the transformative potential of IoT and big data
analytics in agriculture, highlighting both the benefits and challenges. As the sector continues
to evolve, addressing the technical, economic, and ethical issues will be crucial to fully
realizing the potential of these technologies for sustainable agriculture [13-15].

3. loT's Place in Sustainable Agriculture: Using Big Data to Ensure Precision
AgriculturePrecision farming, which uses the Internet of Things (loT) to drive
sustainability and efficiency, is transforming the agricultural industry.

4. . loT-enabled devices and sensors collect vast amounts of data from agricultural fields,
which, when analyzed using Big Data analytics, provide actionable insights to optimize
farming practices. This strategy encourages resource saving and environmental
sustainability in addition to improving agricultural yield and quality [16-17].

loT in agriculture involves deploying interconnected devices across the farm to monitor and
manage various agricultural parameters in real-time. These gadgets include automatic irrigation
systems, drone-mounted cameras, weather stations, and sensors for measuring soil moisture.

. Soil moisture sensors, for instance, provide precise data on the water content in the soil, enabling
farmers to implement efficient irrigation practices. By doing this, you can avoid over-irrigation,
which can degrade the soil, and use less water. Similar to this, weather stations collect data in
real time on temperature, humidity, and precipitation. This information assists farmers in
making well-informed decisions regarding when to sow and harvest crops, thereby reducing
the likelihood that crops would be harmed by unfavorable weather.

Drones equipped with multispectral cameras offer aerial imaging of fields, allowing for
detailed crop monitoring. With the use of these photos, specific treatments can be made in
regions impacted by diseases, pests, or nutrient deficits. Precision farming is a focused method
that guarantees the use of resources like pesticides and fertilizers only when necessary,
minimizing waste and its negative effects on the environment [18].

Big Data analytics is essential to turning the unprocessed data that Internet of Things (loT)
devices gather into insightful knowledge. Artificial intelligence and machine learning are two
examples of advanced analytics approaches that examine both historical and current data to
find patterns and trends. These insights enable predictive analytics, allowing farmers to
anticipate issues such as pest infestations or crop diseases before they become severe.
Significant crop losses can be avoided with early detection and management, which also
increases total farm productivity. Moreover, Big Data analytics supports the development of
personalized farming strategies. Farmers can tailor their operations to individual field
conditions by examining data on crop performance, weather patterns, and soil composition.



This level of precision leads to optimal crop growth and higher yields, contributing to food
security and economic stability for farming communities [19],[20].

loT and Big Data also facilitate resource optimization, a key component of sustainable
agriculture. In addition to cutting expenses, efficient use of herbicides, fertilizers, and water
also lessens the environmental impact of farming operations. For example, precision irrigation
systems that adjust water delivery based on real-time soil moisture data can significantly reduce
water usage, an essential consideration in regions facing water scarcity. Additionally, 10T-
enabled traceability systems enhance food safety and quality. Through the tracking of
agricultural products from farm to table, these systems guarantee accountability and
transparency throughout the food supply chain. Information regarding the provenance and
preparation of food is available to consumers, building consumer confidence and promoting
sustainable consumption habits.

loT adoption in agriculture confronts obstacles such high upfront costs, the requirement for
technical skills, and worries about data security and privacy despite its many advantages.
Investing in cutting-edge Internet of Things technologies may prove challenging for farmers,
especially those in poor nations. Governments, technology companies, and agricultural groups
must work together to offer funding, training, and strong cybersecurity measures in order to
address these issues. In order to use Big Data for precision farming in sustainable agriculture,
Internet of Things plays a critical role. By enabling real-time monitoring, predictive analytics,
and resource optimization, loT fosters sustainable practices that enhance crop productivity and
environmental stewardship. 10T and Big Data will continue to spur agricultural innovation as
technology develops, opening the door for a more resilient and sustainable food system.

Research methodology

Research Design

This study employs a mixed-methods research design to explore the role of IoT in
sustainable agriculture and the use of big data for precision farming. To provide a thorough
grasp of the subject, the mixed-methods approach combines both qualitative and quantitative
research techniques. The qualitative component involves in-depth interviews with agricultural
experts, 10T technology providers, and farmers who have adopted 10T technologies. The
quantitative component includes the collection and analysis of data from IoT devices deployed
in agricultural settings, as well as surveys to gather broader insights from a larger sample of
farmers.

Data Collection

The qualitative data is collected through semi-structured interviews. Participants are
selected using purposive sampling to ensure a diverse range of perspectives. The interviews
focus on understanding the experiences and challenges faced by farmers using loT
technologies, the perceived benefits, and the barriers to adoption. Additionally, interviews with
IoT technology providers offer insights into the technical aspects and future trends of 10T in
agriculture. To find important themes and patterns, the interviews are recorded, transcribed,
and then subjected to thematic analysis. 10T devices and farmer questionnaires are the two
main sources from which the quantitative data is gathered. In order to collect real-time data on
a variety of agricultural characteristics, 10T devices—such as drones, weather stations, and
sensors for measuring soil moisture—are placed in specific farms. This data includes soil



moisture levels, temperature, humidity, crop health, and other relevant metrics. The data is
stored in a cloud-based platform for further analysis.

Surveys are distributed to a larger sample of farmers across different regions to gather
data on the adoption of 10T technologies, the extent of their use, and the perceived impact on
farming practices. The survey includes questions on demographics, types of l0oT devices used,
frequency of use, challenges faced, and overall satisfaction with the technologiesThe survey
replies are gathered, then statistical techniques are applied to find patterns and relationships.

Data Analysis

NVivo software is used to evaluate the qualitative data from the interviews in order to make
thematic coding and analysis easier. Key themes such as the benefits of 10T, challenges in
implementation, and the impact on sustainable farming practices are identified and examined.
This report offers a thorough grasp of the contextual elements affecting loT uptake and efficacy
in agriculture.. The quantitative data from loT devices is analyzed using big data analytics
techniques. Descriptive statistics summarize the data, and machine learning algorithms are
applied to identify patterns and make predictions about crop yields, irrigation needs, and pest
outbreaks. Statistical software such as SPSS or R is used to analyze the survey data, employing
techniques such as regression analysis, correlation analysis, and factor analysis to understand
the relationships between different variables.

Validation and Reliability

To ensure the validity and reliability of the findings, the study employs triangulation
by integrating data from multiple sources. The consistency of the quantitative data is checked
through repeated measurements and cross-validation with existing data sets. For the qualitative
component, member checking is conducted by sharing the findings with interview participants
to verify the accuracy of the interpretations. Peer debriefing is another technique used to raise
the qualitative analysis's legitimacy.

Ethical Considerations

In this research, ethical considerations are crucial. Every interviewee and survey
respondent provides informed consent, attesting to their knowledge of the study's objectives
and their freedom to discontinue participation at any moment. Data privacy and confidentiality
are maintained by anonymizing all personal information and securely storing the data. The
study also adheres to ethical guidelines for the use of 10T devices in agricultural settings,
ensuring that the deployment of these technologies does not disrupt farming activities or harm
the environment. This research methodology integrates qualitative and quantitative approaches
to provide a comprehensive analysis of the role of 10T in sustainable agriculture. By leveraging
both in-depth interviews and extensive data collection from 10T devices and surveys, the study
aims to offer valuable insights into the benefits, challenges, and future directions of precision
farming enabled by 10T and big data analytics.

5. Analysis and Interpretation
The statistical analysis involves examining data collected from 10T devices and farmer

surveys to understand the impact of 10T technologies on sustainable agriculture. The main
conclusions drawn from the data analysis are shown in the tables 1,2,3 and 4..



Table 1: Descriptive Statistics of 10T Device Data

Parameter Mean||Standard Deviation|Minimum|[Maximum
Soil Moisture (%) || 30.5 52 15.0 45.0
Temperature (°C) || 22.3 35 15.0 30.0

Humidity (%) | 60.8 10.1 40.0 80.0
Crop Health Index|| 0.85 0.07 0.70 0.95

Table 2: Survey Responses on 10T Adoption and Usage

Question Response Options||Percentage (%0)
Use of IoT Devices in Farming Yes 65
No 35
Types of 10T Devices Used Soil Sensors 50
Weather Stations 35
Drones 15
Frequency of 10T Device Usage Daily 40
Weekly 30
Monthly 20
Occasionally 10
Perceived Impact of 10T on Crop Yield Increased 70
No Change 25
Decreased 5

Table 3: Correlation Analysis Between loT Use and Crop Yield

Variable Correlation Coefficient (r)|p-value

Use of 10T Devices 0.65 <0.001

Frequency of 10T Device Usage 0.48 0.003




Variable Correlation Coefficient (r)||p-value

Types of 10T Devices 0.52 0.001

Table 4: Regression Analysis Predicting Crop Yield

Predictor Variable Coefficient (B)||Standard Error (SE)|t-value||p-value

Use of 10T Devices (Yes=1) 5.32 1.25 4.26 |<0.001
Frequency of 10T Device Usage 3.21 1.10 2.92 || 0.005
Types of 10T Devices 2.78 0.95 2.93 || 0.004
Constant 20.15 2.30 8.76 | <0.001

Interpretation of Results

1. Descriptive Statistics:

o

Soil Moisture: The average soil moisture level was 30.5%, with a standard
deviation of 5.2%. This indicates moderate variability in soil moisture across
the monitored fields.

Temperature: The mean temperature was 22.3°C, with a relatively low
standard deviation, suggesting consistent temperature conditions.

Humidity: Humidity levels averaged 60.8%, with some variability.

Crop Health Index: The average crop health index was 0.85, indicating
generally healthy crops.

2. Survey Responses:

@)

Adoption of loT: 65% of surveyed farmers use loT devices, indicating
substantial uptake.

Device Types: The most widely used Internet of Things devices are soil
Sensors.

Frequency of Use: A significant portion of farmers use 10T devices daily.
Impact on Yield: 70% of respondents observed an increase in crop yield due to
loT usage.

3. Correlation Analysis:

@)

o

There is a strong positive correlation (r = 0.65, p < 0.001) between the use of
loT devices and crop yield, indicating that loT adoption is associated with
higher yields.

Frequency of 10T device usage and types of devices used also show significant
positive correlations with crop yield.

4. Regression Analysis:

o

The use of 10T devices is a significant predictor of crop yield (B = 5.32, p <
0.001).

The frequency of IoT device usage and the types of devices used also
significantly predict crop yield.

The model indicates that I0T usage can substantially increase crop yields,
holding other factors constant.



These results underscore the significant positive impact of 10T technologies on
agricultural productivity and sustainability, reinforcing the potential benefits of precision
farming. However, further research and efforts are needed to address the barriers to widespread
adoption and to optimize the use of these technologies for sustainable agriculture.

6. Results and Discussion

The integration of loT in sustainable agriculture has yielded promising results,
leveraging big data for precision farming and enhancing productivity while minimizing
environmental impact. The main conclusions are outlined and their ramifications for the
agriculture industry are discussed in the section that follows.

Adoption and Use of 10T Technologies

The survey revealed a significant level of adoption of 10T technologies among farmers,
with 65% of respondents reporting the use of 10T devices in their farming operations. Soil
sensors were the most commonly used devices, followed by weather stations and drones. The
increasing awareness of the advantages of 10T in agriculture, such as better decision-making,
resource management, and increased agricultural yields, is demonstrated by this widespread
use.

Impact on Agricultural Practices

The use of 10T devices has had a transformative impact on agricultural practices,
particularly in precision farming. Farmers are empowered to make well-informed decisions on
pest control, fertilizer, and irrigation thanks to real-time data from IoT sensors, including soil
moisture levels and meteorological data. Precision farming techniques optimize resource use,
reduce waste, and improve crop health, leading to higher yields and lower production costs.
The survey findings corroborated these benefits, with 70% of respondents reporting an increase
in crop yield attributed to the use of I0T technologies.

Role of Big Data Analytics

Big data analytics play a crucial role in harnessing the potential of 10T in agriculture.
loT device data generates massive volumes of data, which are processed by advanced analytics
techniques like machine learning and predictive modeling to extract insights that may be put
to use. These insights enable farmers to anticipate crop trends, identify areas of improvement,
and optimize farming practices for maximum efficiency and sustainability. The correlation and
regression analyses conducted as part of this study further confirmed the positive relationship
between 10T usage and crop yield, highlighting the predictive power of big data analytics in
agriculture.

Challenges and Future Directions

Even though 10T in agriculture has many advantages, there are still a number of issues
that need to be resolved. These include the high initial costs of 10T devices, limited internet
connectivity in rural areas, and concerns about data privacy and security. Additionally, there is
a need for continued research and development to enhance the functionality and accessibility
of 10T technologies for small-scale farmers and those in developing regions. Collaborative
efforts between governments, technology providers, and agricultural stakeholders are essential



to overcome these challenges and ensure the widespread adoption of 10T for sustainable
agriculture. The integration of IoT and big data analytics holds tremendous potential to
transform the agricultural sector, promoting sustainability, resilience, and food security. By
harnessing real-time data and advanced analytics, farmers can optimize their farming practices,
mitigate environmental impact, and meet the growing demand for food in a changing world.
As technology continues to evolve, the role of 10T in sustainable agriculture will only become
more significant, offering innovative solutions to address the challenges of the 21st century.

7. Conclusion

The convergence of 10T and big data analytics represents a pivotal moment in the
evolution of sustainable agriculture, offering transformative solutions to address the challenges
facing modern farming practices. Through the deployment of 10T devices and the harnessing
of big data, farmers have gained unprecedented insights into their operations, enabling
precision farming techniques that optimize resource utilization and enhance crop yields. The
findings of this study underscore the significant positive impact of 10T technologies on
agricultural productivity, with the adoption of 10T devices correlated with higher crop yields
and improved sustainability. Looking ahead, the role of 10T in sustainable agriculture is poised
to expand further, driven by ongoing advancements in technology and data analytics. As 10T
devices become more affordable and accessible, their adoption is likely to increase, particularly
among small-scale farmers and those in developing regions. Moreover, continued research and
innovation in big data analytics will unlock new opportunities for predictive modeling, remote
sensing, and precision agriculture, further enhancing the efficiency and resilience of farming
systems. Nevertheless, there are still hurdles that need to be resolved in order to fully utilize
loT in agriculture, such as pricing barriers, connectivity problems, and data privacy concerns.
Governments, technology companies, and agricultural stakeholders must work together to
overcome these obstacles and guarantee fair access to loT-enabled solutions.. By leveraging
the power of 10T and big data, the agricultural sector can pave the way for a more sustainable
and food-secure future, meeting the needs of a growing global population while safeguarding
the environment for generations to come.

8. References

1. G.P. Kaur, J. Birla, and J. Ahlawat, “Generations of wireless technology,” International Journal of
Computer Science and Management Studies, vol. 11, no. 02, pp. 435-441, 2011.

2. L. Afolabi, E. Olawole, F. Taofeek-lbrahim, T. Mohammed, and O. Shogo, “Evolution of wireless
networks technologies, history and emerging technology of 5g wireless network: a review,” J.
Telecommun. Syst. Manage., vol. 7, p. 1000176, 2018.

3. M. Attaran, “The impact of 5g on the evolution of intelligent automation and industry digitization,”
Journal of Ambient Intelligence and Humanized Computing, vol. 14, 02 2021.

4. L. Philip, C. Cottrill, J. Farrington, F. Williams, and F. Ashmore, “The digital divide: Patterns, policy
and scenarios for connecting the ‘final few’ in rural communities across great britain,” Journal of Rural
Studies, vol. 54, pp. 386-398, 2017. [Online]. Available:
https://www.sciencedirect.com/science/article/pii/S0743016716306799

5. D.J. Love, R. W. Heath, V. K. N. Lau, D. Gesbert, B. D. Rao, and M. Andrews, “An overview of
limited feedback in wireless communication systems,” |IEEE Journal on Selected Areas in
Communications, vol. 26, no. 8, pp. 1341-1365, 2008.

6. |.-F. Chen, X.-J. Chen, and C.-M. Peng, “Advanting throughput antenna structure for 4x4 mimo wifi 6
mini pc applications,” in 2020 IEEE International Symposium on Antennas and Propagation and North
American Radio Science Meeting, 2020, pp. 1419-1420.

7. E.Said Mohamed, A. Belal, S. Kotb Abd-Elmabod, M. A. El-Shirbeny, A. Gad, and M. B. Zahran,
“Smart farming for improving agricultural management,” The Egyptian Journal of Remote Sensing and



https://www.sciencedirect.com/science/article/pii/S0743016716306799

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

Space Science, vol.24, no. 3, Part 2, pp. 971-981, 2021. [Online]. Available:
https://www.sciencedirect.com/science/article/pii/S1110982321000582

A. Cilfone, L. Davoli, L. Belli, and G. Ferrari, “Wireless mesh networking: An iot-oriented perspective
survey on relevant technologies,” Future Internet, vol. 11, no. 4, 2019. [Online]. Available:
https://www.mdpi.com/1999-5903/11/4/99

K. Bendigeri, J. Mallapur, and S. Kumbalavati, Real-Time Monitoring of Crop in Agriculture Using
Wireless Sensor Networks, 02 2021, pp. 773-785.

P. William, G. Sharma, K. Kapil, P. Srivastava, A. Shrivastava and R. Kumar, "Automation Techniques
Using Al Based Cloud Computing and Blockchain for Business Management," 2023 4th International
Conference on Computation, Automation and Knowledge Management (ICCAKM), Dubai, United
Arab Emirates, 2023, pp. 1-6, doi: 10.1109/ICCAKM58659.2023.10449534.

Nayak, C. ., William, P. ., Kumar, R. ., Deepak, A. ., Yadav, K. ., Rao, A. L. N. ., Srivastava, A. ., &
Shrivastava, A. . (2024). Edge Cloud Server Deployment with Machine Learning for 6G Internet of
Things. International Journal of Intelligent Systems and Applications in Engineering, 12(16s), 328 —.
Retrieved from https://ijisae.org/index.php/IJISAE/article/view/4826

Hegde, S. K. ., William, P. ., Basvant, M. S. ., Deepak, A. ., Badhoutiya, A. ., Rao, A. L. N. ., Srivastava,
A. ., & Shrivastava, A. . (2024). Energy-Efficient Bio-Inspired Hybrid Deep Learning Model for
Network Intrusion Detection Based on Intelligent Decision Making. International Journal of Intelligent
Systems  and  Applications in  Engineering, 12(16s), 306 —.  Retrieved  from
https://ijisae.org/index.php/IJISAE/article/view/4823

Rawat, Romil, Shrikant Telang, P. William, Upinder Kaur, and Om Kumar CU, eds. Dark Web Pattern
Recognition and Crime Analysis Using Machine Intelligence. I1GI Global, 2022.

N. Yogeesh, P. William, Sensor-enabled biomedical decision support system using deep learning and
fuzzy logic, In Advances in Ubiquitous Sensing Applications for Healthcare, Deep Learning
Applications in Translational Bioinformatics, Academic Press, Volume 15, 2024, Pages 33-53, ISSN
15, ISBN 9780443222993, https://doi.org/10.1016/B978-0-443-22299-3.00003-7.

William, P., Rageeb, M., Boina, M.R., Lakshmi, T.R.V., Sharma, A., Marriwala, N.K. (2024).
Empirical Analysis of Machine Learning in Enhancing the E-Business Through Structural Equation
Modeling. In: Marriwala, N.K., Dhingra, S., Jain, S., Kumar, D. (eds) Mobile Radio Communications
and 5G Networks. MRCN 2023. Lecture Notes in Networks and Systems, vol 915. Springer, Singapore.
https://doi.org/10.1007/978-981-97-0700-3 45

William, P., Chinthamu, N., Saxena, A., Lakshmi, T.R.V., Tiwari, M. (2024). Integration of Secure
Data Communication with Wireless Sensor Network Using Cryptographic Technique. In: Marriwala,
N.K., Dhingra, S., Jain, S., Kumar, D. (eds) Mobile Radio Communications and 5G Networks. MRCN
2023. Lecture Notes in Networks and Systems, vol 915. Springer, Singapore.
https://doi.org/10.1007/978-981-97-0700-3 46

Chhabra, G.S., William, P., Lanke, G.R., Jain, K., Lakshmi, T.R.V., Varshney, N. (2024). Comparative
Analysis of Data Mining Based Performance Evaluation Using Hybrid Deep Learning Approach. In:
Marriwala, N.K., Dhingra, S., Jain, S., Kumar, D. (eds) Mobile Radio Communications and 5G
Networks. MRCN 2023. Lecture Notes in Networks and Systems, vol 915. Springer, Singapore.
https://doi.org/10.1007/978-981-97-0700-3 47

Khatkale, P.B., William, P., Oyebode, O.J., Sharma, A., Kumari, V., Singh, V. (2024). Probing of
Instructional Data Mining Effectiveness in Decision-Making for Industrial and Educational
Applications. In: Marriwala, N.K., Dhingra, S., Jain, S., Kumar, D. (eds) Mobile Radio
Communications and 5G Networks. MRCN 2023. Lecture Notes in Networks and Systems, vol 915.
Springer, Singapore. https://doi.org/10.1007/978-981-97-0700-3_48

William, P., Chinthamu, N., Chiranjivi, M., Vijaya Lakshmi, T.R., Kumar, R., Marriwala, N.K. (2024).
Assessment of Wireless Sensor Networks Integrated with Various Cluster-Based Routing Protocols.
In: Marriwala, N.K., Dhingra, S., Jain, S., Kumar, D. (eds) Mobile Radio Communications and 5G
Networks. MRCN 2023. Lecture Notes in Networks and Systems, vol 915. Springer, Singapore.
https://doi.org/10.1007/978-981-97-0700-3_49

S. Azfar, A. Nadeem, and A. Basit, “Pest detection and control techniques using wireless sensor
network: A review,” Journal of Entomology and Zoology Studies, vol. 3, no. 2, pp. 92-99, 2015.
Wolfert S, Isakhanyan G. Sustainable agriculture by the Internet of Things—A practitioner’s approach
to monitor sustainability progress. Computers and Electronics in Agriculture. 2022 Sep 1;200:107226.



https://www.sciencedirect.com/science/article/pii/S1110982321000582
https://www.mdpi.com/1999-5903/11/4/99
https://doi.org/10.1007/978-981-97-0700-3_45
https://doi.org/10.1007/978-981-97-0700-3_46
https://doi.org/10.1007/978-981-97-0700-3_47
https://doi.org/10.1007/978-981-97-0700-3_48

22.

23.

24.

25.

26.

217.

28.

Kamarianakis Z, Perdikakis S, Daliakopoulos IN, Papadimitriou DM, Panagiotakis S. Design and
Implementation of a Low-Cost, Linear Robotic Camera System, Targeting Greenhouse Plant Growth
Monitoring. Future Internet. 2024 Apr 23;16(5):145.

Channe H, Kothari S, Kadam D. Multidisciplinary model for smart agriculture using internet-of-things
(10T), sensors, cloud-computing, mobile-computing & big-data analysis. Int. J. Computer Technology
& Applications. 2015 May;6(3):374-82.

Sonka S. Big data: fueling the next evolution of agricultural innovation. Journal of Innovation
Management. 2016 May 4;4(1):114-36.

Pantazi XE, Moshou D, Bochtis D. Intelligent data mining and fusion systems in agriculture. Academic
Press; 2019 Oct 8.

Kshetri N. Big data’ s impact on privacy, security and consumer welfare. Telecommunications Policy.
2014 Dec 1;38(11):1134-45.

Kumar P, Hendriks T, Panoutsopoulos H, Brewster C. Investigating FAIR data principles compliance
in horizon 2020 funded Agri-food and rural development multi-actor projects. Agricultural Systems.
2024 Feb 1;214:103822.

Pierce P, Andersson B. Challenges with smart cities initiatives—A municipal decision makers’
perspective.



