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Abstract: This paper discusses the possibility of an loT-driven approach toward the automation of control and
monitoring in greenhouses, thereby establishing an efficient sustainable approach towards modern agricultural problems.
The given system allows for real-time monitoring as well as for accurately controlling key environmental factors such as
temperature, humidity, light, and soil moisture by using interconnected sensors, cloud-based data processing, and
intelligent algorithms. The coupled use of various technologies fosters efficient resource exploitation, human interference
reduction, and crop yield increase. The studies emphasize ethical implementation. The technological gains postured enable
harmonization with sustainability, equity, and inclusiveness principles. Real-time data harvesting and in-time analysis allow
for immediate reaction in line with dynamic changes associated with plant growth, minimizing waste. An experimental
framework provides comprehensive testing for the system's performance in various conditions, demonstrating its
adaptability and scalability for high-scale deployment. Importantly, the research points out the need for collaborative
efforts in addressing global food security issues through innovative technologies. Moreover, it enhances productivity and
energy efficiency sharply while pointing out positive environmental implications for the future of loT systems in
agriculture. Finally, the paper identifies areas of future directions on how to enhance such a system through predictive
analytics and Al-driven optimization. This work constitutes a significant step toward more sustainable agriculture,
providing further insights into a pathway to harnessing the potential of loT in feeding soaring food demands while
conserving nature and promoting benevolent technological development. Another aspect of this research is the potential
to exploit renewable energy sources-solar power-in an effort towards more sustainable harvesting and possibly a lesser
dependence on non-renewable resources. The proposed approach further stretches into how predictive analytics might
work proactively to prevent the failure of system elements and ideal crop management through data-driven insights. The
findings focus on the broader implications of incorporating loT into agriculture, where it would eventually address two of
the most pressing global issues currently being dealt with: climate change and food scarcity.
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Through the promotion of precision agriculture, the significance of adopting new technologies should therefore be felt to
alleviate environmental impacts while meeting increasing demands for agricultural production.
Keywords: loT in agriculture, greenhouse automation, real-time monitoring, precision agriculture, sustainable farming,
resource optimization, environmental control, cloud computing, sensor networks, predictive analytics, ethical technology,
food security, renewable energy integration, smart farming, agricultural innovation.

I. INTRODUCTION
The global agrarian landscape is changing rapidly in response to a growing population that needs to be fed and the urgent
need to save the environment from degradation. According to the United Nations, by 2050, it is estimated that the world
population will have risen to 9.7 billion, which would mean that increasing food production by 70 percent more to meet
the rising demand for food. Arable land, erratic weather patterns, water scarcity, and the need to reduce greenhouse gas
emissions serve as limitations for traditional farming. In this context, innovation becomes a necessary precondition for
increasing productivity while ensuring sustainability. Amongst agricultural technologies, controlled-environment
agriculture has found its most vital tool in greenhouses. Greenhouses allow the climate, such as temperature and
moisture, and light to be totally controlled to provide the crops with an ideal condition for growth throughout the year.
However, the maintenance of conventional greenhouses is very cumbersome and laborious because they require manual
checks and controls. In large-scale cultivation, this lack of automation makes them inefficient as well as labor-intensive.
The benefits gained from crop cultivation through these approaches also suffer due to human error. It thus signifies a
paradigm shift to the fullest, while its adoption in greenhouse systems moves to boost the automation, precision, and the
optimization of all sorts of resources used in different processes. loT just basically transforms any industry by forming
networks of interconnected devices that can sense each other, communicate, and act on data in real-time. For agriculture,
loT-enabled systems are generally altering long-coming practices and inviting a new age in smart farming or precision
agriculture. Advanced sensor networks allow loT systems to monitor critical parameters like soil moisture, ambient
temperature, humidity levels, and light intensity. The approach is highly accurate and consistent. The sensor data collected
is then forwarded to cloud-based services for real-time analysis, thereby fostering informative decision making and instant
actions through systems such as irrigation controllers, ventilation systems, and artificial lighting. The benefits of such loT-
based systems are very many. Such systems ensure that the crop grows under optimal conditions, reduce water and
energy consumption, minimize the requirement for manual labour inputs, and enhance total productivity. Such systems
also allow for predictive maintenance whereby potential failure points or inefficiencies may be detected and corrected
ahead of affecting operations. Moreover, loT-enabled greenhouses (refer Fig.l) can be integrated with renewable energy
sources such as solar panels to further reduce their environmental footprint, aligning with global sustainability goals.
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Fig.l: loT-Enabled Greenhouse.

However, the implementation of loT in the management of green-houses also has several challenges. The cost to deploy
loT infrastructure, including sensors, cloud services, and automated systems, is still very costly and a major point of
hindrance, especially for small and medium-scale farmers. Connectivity also hampers the implementation of loT
technologies, especially in rural and remote areas. Further energy consumption by the loT devices also forms a challenge,
which, if not managed, can offset the environmental benefits of loT deployments. Issues regarding data security, privacy,
and fair access to technology must also be addressed to ensure that loT adoption is inclusive and ethical. In this paper, it
was investigated thoroughly how Internet of Things -driven greenhouses can contribute to increased agricultural
productivity while minimizing resource usage and environmental impact. It is a research on the design and implementation
of the resilient loT system for the management of greenhouses, which involves hardware components including sensor
and actuating elements, data processing platforms in the form of software, and communication protocols ensuring
integration. Real experiments and simulations are used to test the performance of the system under different
environmental and operational conditions. Besides, this study examines the loT systems' scalability and flexibility within
greenhouses being implemented in different geographical and economic conditions. It investigates the integration of Al
with loT to bring predictive analytics, pushing the limits even further in the resource allocation and crop management.
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Renewable energy sources-integrated systems, such as solar or wind power-are possible, and therefore, their loT system
can be implemented towards sustainable energy. The implications of this study are far-reaching beyond any single
greenhouse operation. It addresses issues of global scale, such as climate change, food insecurity, and sustainable
development. Technologies that are designed for precision farming can drastically minimize waste in agricultural sectors,
decrease carbon emissions, and increase the resistance of food supply chains against disruptions caused by climatic
fluctuations. loT Technologies optimize water usage, reduce the utilization of fertilizers by farmers, and prevent them
from squandering agriculture because of their fear of the repercussions about the environment that could be harmed by
these farming techniques. Further employments of these technologies will also lead to a reduction in carbon emissions
through energy-efficient means, such as precision-irrigation and automated environmental controls inside a greenhouse.
Apart from the environmental advantages, loT-enabled systems also make the food supply chains more climate resilient.
Real-time monitoring and predictive analytics enable adverse conditions to be identified with the speed required and help
schedule timely intervention activities to ensure crops are safe and the risk of food shortages is not increased. Such
practices also form part of the adaptation of agriculture to be more responsive to extreme weather events as well as
shifting climatic patterns.
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Fig. 2: Data acquisition system for farming monitoring.

So, finally, this paper clearly outlines the transforming technological potential of loT in revolutionizing greenhouse
management and, subsequently, modern agriculture. It particularly underlines the need for interdisciplinary cooperation
among technologists, agriculturists, policymakers, and environmentalists to sort out the implementation challenges and
ensure proper deployment. In contrast, as humanity endeavours to address the hurdles of food security and sustainability
in the environment in the years to come, the glimmer of hope is loT-driven solutions that promise a future where
agriculture is more productive and sustainable and resilient.

Il. OUR VISION OF IOT-ENABLED GREENHOUSE
Our vision of an loT-enabled greenhouse poses a challenge towards creating a transformed novel age for traditional
agriculture through technological innovation, building an automated but scalable system, and thus represents an loT-
enabled greenhouse basically in its very core, which encompasses integration of advanced technologies with various
agricultural practices, focusing use of optimum resources along with increased productivity but having lesser impact on
the environment. We envision a future where every greenhouse is an intelligent ecosystem with sensors, actuators, and
data processing units that work synergistically to sense, monitor, and manage critical environmental parameters in real
time. These systems would dynamically adapt to new situations and present exactly the desired amount of water,
nutrients, and light to the plants so that they can grow to their optimal extent with minimal waste. This whole vision
translates into a data-driven approach to agriculture: using loT in the greenhouse will provoke huge amounts of
information regarding temperature, humidity conditions, soil moisture, and crop health. While it was directly informing
immediate decisions, in fact, it was fed into the advanced models further enabled with Al and machine learning.
These models will benefit the farmer, as they will be able to anticipate pest and diseases attacks or other environmental
stressors and take preventive measures that assure crop yield and quality [1]. Energy efficiency remains a basic plank in
our vision. loT-based greenhouses will provide renewable energies like solar panels, wind turbines, to power up their
enterprise, hence resorting less to fossil fuel and in turn working towards universal goals of the energy efficiency world.
Smart energy management systems monitor usage and optimize energy consumption, so the operations would be cost-
effective and would not harm the environment.
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The other crucial aspect of our vision was accessibility and scalability. Though starting with large-scale commercial
greenhouse operations, we design our long-term approach to be modularly at low costs and accessible and adopted by
small and medium-scale farmers. Thus, we expect democratization of access to technology with large-scale agriculture
enterprises brought near to individual growers, thus improving the inclusions and balanced growth within the agricultural
sector. That includes loT-based greenhouses that are foreseen to assist in overcoming global challenges, such as food
scarcity. security and climate change. These types of systems will help in increasing crop productivity without straining
further natural resources; they also assist in reducing the carbon footprint of agriculture, hence aligning with the broader
objectives of sustainability. Looking forward, more possibilities for innovation will be opened up by the integration of loT-
enabled greenhouses into larger agricultural ecosystems. The systems, thus connected to the supply chain networks,
would be able to allow end-to-end traceability and enhance opportunities for farmers to gain better market access.
Increased efficiency, greater transparency, and confidence among consumers, who increasingly seek sustainably and
ethically produced food, would be achieved by integrating such a system. Our vision, therefore, is constantly to learn and
grow. With the advancing technologies harnessed for use in the loT-enabled greenhouse, there must be advancement at
the forefront of innovation, creating benefits such as edge computing, block chain technology for security, and next-
generation wireless communication protocols, such as 5G. Always adaptable and always at the forefront of their vision,
these systems will re-define what is possible in agriculture, by maintaining constant development in agriculture
benchmarked in efficiency, sustainability, and productivity[3].
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Fig. 3: Actuator Management System.
This vision transforms farm tools into an loT-enabled greenhouse and expands it to a model for smart and sustainable
living. This looks like human progress harmonized with environmental stewardship using technology-innovation for
sustainability over the coming decades. Science, technology, and agriculture are now integrated into our loT-enabled
greenhouse-a step change toward a more resilient and sustainable food system globally. It's achievable, not inspirational,
with collaboration among technologists, agriculturists, policymakers, and environmentalists. Together, we can harness the
power of loT to reshape agriculture, making it smarter, greener, and more capable of meeting the challenges of
tomorrow [2]. Together, we can unlock the real potential of loT: remake agriculture that then remakes the face of global
progress toward sustainable development, food security, and environmental stewardship by incorporating a smarter,
greener, and more resilient agricultural landscape in the changing face of tomorrow. One collective effort can make
farming a leading solution for some of the world's biggest problems: climate adaptation, fair resource management, and
the abolition of poverty. Integrating loT-enabled greenhouses into agriculture may become a cornerstone in the pursuit of
innovation, inclusivity, and environmental responsibility in a sustainable future in which technology and nature are
harmonious.
I1l. SMART AND SUSTAINABLE AGRICULTURE RELATED WORKS

Among the smart technologies introduced into agriculture, research and practice focused on sustainability and efficiency
have drawn much attention. In all these areas, loT is ahead as an important technology that enables smart agriculture,
especially in the location of real-time environment monitoring and control of farming. Applications of an loT based system
for monitoring multiple parameters together like soil moisture, temperature, and humidity have been discussed in many
research works such as Wang et al. (2021), and Raut et al. (2022).
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These systems make use of sensor networks with the data collected from the environment transmitted to the cloud
environment for analysis, which subsequently deters the automated optimization of resources and crop yields. Among the
newest inventions credited to loT in agriculture is the design of WSNs that are customized for agricultural environments.
For instance, an assessment of low-power, long-range communication protocols such as LoRa and Zigbee was performed
by Kumar et al. (2020) to enable data delivery by remote farming with a similar reliability. Locality wise. These protocols
allow the loT solution to reach isolated farms that even cannot be reached by more robust internet infrastructure;
therefore, small-scale farmers will have an opportunity to use these technologies without waiting for the robustness in
rural internet infrastructure. Some of the interesting areas are as follows in the area of development, such as: apart from
loT, precision agriculture is another evolving area using data-driven insights for optimizing resource usage and
productivity improvement. Works by Zhang et al. (2020) and Singh et al. (2021) emphasize the role of Al and ML in
analyzing these large datasets collected through loT devices. Predictive models can predict crop yields, detect early
symptoms of diseases, and optimize their irrigation system in ways that make farming more efficient. Gupta et al. (2022)
discusses Al-decision support systems powered with satellite imagery and real-time loT data that enable site-specific
management of crops which reduce wastage of water and fertilizers while improving crop health and overall yields.
Among such places, greenhouse agriculture is the most pronounced example of adoption of smart technologies, as crops
in optimized conditions are attained from a controlled environment [4]. Sharma et al. (2021) and Patel et al. (2022) have
also proved that they invested in the loT-enabled greenhouse systems and automated crucial parameter regulation-
temperature, humidity, and light-to minimize the involvement of human beings and to maintain ideal growing conditions.
These systems are combining state-of-the-art sensors, actuators, and analytics in the cloud with value addition in terms of
productivity and sustainability. Further, Ali et al. 2021 studied the amalgamation of using renewable sources, solar energy
along with loT-based greenhouses claiming that using solar power systems can not only reduce the cost but also
contribute to the global cause of decreasing the environmental footprint of farming activities. Doubtless, the issues of
smart agriculture are its technological advantages; however, the ethical and environmental concerns in the process of
deploying them are as essential. In fact, studies by Rana et al. (2021) highlight that such access needs to reach small
farmers and marginalized communities for inclusive growth in agriculture. Moreover, data privacy, energy consumption,
and environmental impact will be crucial issues once there are massive deployments of loT and require resolution for
responsible use of the technologies; points emphasized by Smith et al (2020). Emerging trends suggest further innovation
in smart agriculture as development continues. In this regard, the innovative linkage of blockchain with loT has improved
traceability and transparency for agricultural supply chains, consequently removing food safety risks and better market
access for farmers as stated by Zhou et al[5]. (2023). In addition, autonomous agricultural robots are said to enhance loT
development with automation at planting, weeding, and harvesting according to Chen et al. (2022) and reduce labor
forces augmenting operational efficiency.

IV.CHALLENGES OF TRADITIONAL GREENHOUSE OR GREENHOUSE FARMING

Traditional greenhouse farming is highly effective in controlling the growing conditions and prolonging the growing season.
However, many limitations have barelled full potential in greenhouse farming. The challenges can be categorized into four
broad groups: resource management, labour requirements, environmental concerns, and technological limitations.
Resource Inefficiency: Much traditional greenhouse farming runs on significant consumptions of water and energy. In
areas with a scarcity of water, the usually manual irrigation management will result in wastage. Heating and cooling
equipment for maintaining temperatures can also be inefficient if they use a lot of non-renewable sources of energy.
Artificial lighting - sometimes needed at low light conditions or during winter months - is also very energy-inefficient. In
many traditional greenhouses, such systems are not integrated, which ultimately leads to unnecessary energy usage and
higher operational costs.

A. Labor Intensity: This makes traditional greenhouse operation labor-dependent, since most of the tasks, such as
tracking environmental conditions, irrigation of crops, pest control, and harvesting, have a lot to do with human activity.
Even though some of these activities are being brought into automation, many cannot benefit from the lack of integration
of technology in modern farming practices within traditional greenhouses. This not only increases the costs but also
allows greenhouse to human error, which can affect the consistency and quality of crop production. In addition, reliance
on human labour increases the vulnerability of operations to labour shortages and rising wage costs.

B. Limited Environmental Control: In traditional greenhouses, the control of an optimal growing environment is
reactive and based on seen conditions rather than predictive data. Thus, parameters like temperature, humidity, and soil
moisture cannot be finely adjusted in real time, leading to suboptimal growing conditions for the plants. Without
advanced monitoring equipment, infestation due to fluctuating outdoor weather, pests or diseases goes undetected until
the crops are affected gravely. This reactive approach further leads to inconsistent crop yields-a reduction in the quality
of crops and consequently in profitability.

C. High Operational Costs: The costs of traditional green house farming are therefore high and on account of hands-
on labor, resource-intensive practices, and expensive energy to control environmental conditions [8]. Greenhouse
construction and their maintenance also involve a substantial capital outlay especially if proper infrastructures are put in
place, such as temperature control, irrigation, and pest management. These small-scale farmers especially lack the
significant money required to sustain such a venture as a traditional greenhouse. High running costs make it really hard
for them to strive in conditions and situations of unpredictable markets [12].
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D. Pests and Disease Management: Pests and diseases always present a looming threat over greenhouse farming.
Traditional methods of pest and disease control often rely on the chemical application of pesticides, which is not only
expensive but also poses harm to the environment and human health. Without IPM systems or real-time monitoring, pest
infestations may get totally out of hand with devastating crop damage in a very short period of time. Chemicals tend to be
overused, which leads to resistance in the pests, hence long-term problems in pest control.
E. Climate Change and Extreme Weather Conditions: Even conventional greenhouse-based operations are
vulnerable to the impacts of climate change. Any extreme event in the form of heatwaves, storms, or heavy rainfall can
become a serious disruptor in the greenhouses. Even with fully advanced climate control systems in place, the
environments in greenhouses may not always be robust enough against sudden and drastic changes in weather. For
example, heatwaves can stress cooling systems, and excessive energy is consumed, whereas heavy rain can lead to water
logging and destruction of crops. The uncertainty associated with the climate change effect necessitates greenhouse
systems that are more flexible and accommodating with altered conditions [7].
F. Limited Data Integration and Analysis: Data collection and analysis in traditional greenhouse farming often
comprise elementary observations made by workers, such as temperatures or soil moisture at certain times. The inability
to actually integrate such real-time data intake prevents farmers from effectively making data-driven decisions. Without
such advanced monitoring means, the farmer misses the chance to identify patterns, optimize the use of resources, or
forecast problems before it is too late. The lack of an automated system also restricts the company's ability to apply data
analytics or machine learning techniques to enhance operational efficiency and also reduce costs.
G. Limited Data Integration and Analysis: Traditionally, data collection and analysis under conventional greenhouse
farming have only been superficial observations made by farmers, where one might have temperatures or soil moisture
levels recorded at regular instances. Data integration, therefore, is not integrated with the existence of such real-time
measurements. Inability to make informed decisions, therefore, raises questions on the lack of decisions through data-
driven choice since the approach lacks successful outcomes in detection of patterns, optimizing resource usage, or
predicting problems before they happen. The lack of an automated system also means that one cannot take advantage of
data analytics or machine learning techniques that could enhance operational efficiency and minimize costs[6].
H. Scalability Issues: Scaling up for many small and medium-sized farmers is challenging in the traditional greenhouse
farming. This high upfront investment takes quite a lot of money for construction, maintenance, and acquisition of
advanced technologies that make it impossible to scale up traditional greenhouses. More capital is usually needed to
expand a traditional greenhouse, but if not supported by technology to maximize the use of resources, the scale-up of
operations may be limited by environmental and financial constraints [9].
I.Environmental Impact: Though more controlled than an open-field system, traditional greenhouse operations can
still have significant environmental impacts. The heavy use of energy in regulating climates within the greenhouse may lend
itself to a very high carbon footprint if fossil fuels are used. Also, traditional greenhouses waste management is not as
efficient as it can be managed, thus issues such as plastic waste from pots and packaging, excessive water running off, and
nutrient pollution from fertilizers can occur.

V. MYGREEN: THE PROPOSED NOVEL IOT-ENABLED GREENHOUSE
The successful growth of rose plants and flowers in a greenhouse depends on several factors, including the precise
control of temperature, humidity, soil and environmental moisture, CO2 levels, water levels, UV light density, and the
absence of heavy dew. Besides these crucial parameters, visual monitoring of the health condition of leaves and flowers,
and proper supply of minerals, fertilizers, and medicines are integral to the health of the plant and its high productivity. All
these, however, pose a significant challenge to monitor and manage as discussed in Section IV. Automation addresses
these issues.
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In this context, we propose an loT-based framework to help in automating greenhouse rose farming (as presented in Fig.
I)[I11]. It produces the ideal situation in the growth of rose plants by making possible soil monitoring, automatic
adjustment of environmental condition, optimization of irrigation, timely diagnosis of problems related to the crop in real
time, minimizing the risk of failures in harvesting, remote control, and management with reduced operational costs.

The loT framework is comprised of three primary layers:

1) DAS, or the data acquisition system, utilizes a set of sensors for acquiring real time data from the greenhouse.

2) Central Actuator Manager (CAM), which encompasses equipment whose operation is controlled by actuators
and performs a variety of operations within the greenhouse; and
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3. Decision Support System or DSS; this helps monitor and manage their resources, to make informed decisions for
the health and productivity of the plant.
CONCLUSION

loT-based systems for greenhouses would mark a significant leap in the modernization of agriculture. The findings in this
paper reflect the great potential for control and monitoring through automation, especially where climate unpredictability,
inefficiency in resource use, and labor-intensive methods stand out as critical challenges in producing food. The use of
sensors, actuators, and real-time analytics on data enhances the farmers' capability to make decisions, optimize crop yield,
and impact the environment minimally. The automated system under discussion in this study, based on loT technologies,
maintains optimal growing conditions by regulating key environmental elements, such as temperature, humidity, and light,
and also the moisture content in the soil[l10]. The streamlining of all these processes allows the crops to grow healthier,
but reduces its consumption of water, energy, or manual intervention. Moreover, with the modularity and scalability of
such systems, they are adapted to diversified agricultural settings, from small-scale operations to industrial-level
greenhouses. Advanced technologies in artificial intelligence and machine learning could further be integrated with such
systems to enhance predictive capabilities to the point of taking preemptive measures against other potential threats, such
as pests, diseases, or unfavorable weather patterns. While loT-driven greenhouse benefits look very promising, a scope
for improvement in cost, data security in a remote area and connectivity etc lies in improving the aforementioned points.
Such system shall be crucial to the adoption of such systems and shall hence see long-term success. Conclusively, loT-
driven automation in greenhouses shows much promise for the future of sustainable and efficient agricultural production.
As the demand for innovation in agriculture increases, this approach could potentially make a great contribution to global
food security and environmental conservation in the path towards a smarter, greener future.

ACKNOWLEDGEMENT

We would like to thank the entire crew for your teamwork as a whole, and it has been important for bringing this
wonderful project to life. We really do appreciate all of those who have contributed greatly toward the development and
fulfillment of our goals while clearly appreciating the many different skills and commitment that form our cooperative
path. The amazing ideas and experience of Mr.Ajay Sahu sir have immensely enriched the project, and hence, he
especially deserves appreciation. He has left an everlasting impression on the overall success of the project with his
unrelenting devotion and collaborative attitude, which have not only affected but also formed an intrinsic part of its
trajectory. The progress realized within this aspire stands as a testimony to the synergistic form of teamwork fostered
among all team members. The unique skills and unrelenting dedication of each person have collectively brought the
excellence into the project, and our appreciation lies in every member of the team for the steadfast commitment to its
triumph. His guidance is a guiding light that provides direction and wisdom throughout the entire lifecycle of the project.
His mentorship has not only elevated the quality of our work but has also critically contributed to the team's professional
and intellectual growth as a whole.

REFERENCES

I. Ahmed, T, Hasan, M. A, & Kim, J. H. (2021). loT-based greenhouse management system design using sensors and
actuators. Agriculture Journal of loT Systems, 10(3), 145-160.

2. Chaudhary, V., Nayyar, A., & Kumar, P. (2019). A review on the advancements in loT-based smart greenhouses.
International Journal of Agriculture and Biosystems Engineering, 12(1), 87-100.

3. Gondchawar, N. & Kawitkar, R. S. (2016). loT-based smart agriculture. International Journal of Innovative Research
in Computer and Communication Engineering, 4(6), 1206-1212.

4. Kumar,A.,& Aggarwal, N. (2020). Smart greenhouse monitoring and control using loT technologies. Sustainable
Computing: Informatics and Systems, 25, 100371.

5. LiD.& Lin, M. (2018). loT-enabled greenhouses: Applications, challenges, and future directions. Journal of Smart
Agriculture, 3(2), 55-69.

6. Mishra, N.,& Reddy,A.(2021). An loT-based system for monitoring and controlling greenhouses. International Journal
of Electronics and Communication Systems, 14(8), 654-662.

7. Mukherjee, M.,,Shu, L., & Wang, D. (2018). Survey of fog computing in agriculture: Frameworks and challenges. IEEE
Internet of Things Journal, 5(1), 175-185.

8. Pantelopoulos, A., & Bourbaki, N. G. (2010). A survey on wearable sensor-based systems for health monitoring and
agriculture. IEEE Transactions on Systems, Man, and Cybernetics, 40(1), I-12.

9. Park, ], & Lee, Y. (2020). Smart agriculture technologies: loT integration in precision farming. Sensors, 20(17), 4836.

10. Rathinam, S., & Ragupathy, M. (2020). loT-based real-time environment monitoring system for greenhouses. Journal
of Agricultural Technology, 16(2), 45-56.

Il. Rodrigues, |. J., De Rezende Segundo, D. B., & Sabino, F. M. (2020). Enabling precision agriculture using loT and big
data. Journal of Environmental Management, 255, 109-118.

12. Sahu,N.& Rath,B.P.(2019). loT-based intelligent control and monitoring of greenhouse systems. International Journal
of Advanced Research in Computer Science, 10(2), 42-49.

IJIRAE: ©2014-24, AM Publications, India - All Rights Reserved https://doi.org/10.26562/ijirae Page-881




