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Abstract — An Internet of Things (IoT) is used to provide
information about agricultural areas and then take action based
on user input in "smart agriculture,”" an emerging idea. In this
paper, a novel Smart agriculture based on Solar panel for
Sprinkler irrigation (SSS) system that collects and monitors the
environmental temperature, soil moisture and humidity. The
temperature, humidity, and soil moisture measurements are
kept in the cloud for analysis. Data obtained from cloud storage
is validated by MobileNet. A farmer receives an alarm message
from the mobile net if the soil moisture content is less than 20%,
if the temperature and humidity are less than -40°C to +80°C,
and if the relative humidity is between 0% and 100%. A mobile
net alarm message is sent to a farmer if the pH is lower than 5.5.
Solar panels are the renewable energy source for the farm and
battery. When needed, the water pumps are powered by the
element that stores extra electrical energy produced by the solar
panels. A farmer uses sprinkling irrigation to remotely access
the field after receiving an alert message from the mobile
network. A farmer can remotely access a field and irrigate a
farm using sprinkler irrigation when they receive an alarm
message from the mobile network. The proposed method
improves the overall accuracy of 98.57%, 96.24%, 89.65%,
91.68% and 99.37% AlexNet, ResNet-50, DenseNet, GoogleNet
and MobileNet respectively.
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1. INTRODUCTION

India and China, the countries with the largest
populations, have smaller farmland areas and lower
production values, while land yields per unit are lower than
in the developed nations. so, the production of food is
essential for reducing hunger in the country [1]. They must
integrate cutting-edge technology like the IoT and cloud
computing into the agriculture industry along with different
machinery or devices in order to overcome these issues given
the limited natural resources available [2]. IOT is a network
of attached computers, users with individual IDs, and users
who can communicate over a network without face-to-face
contact [3]. [oT aims to use the internet for data sharing and
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connectivity across the digital and physical realms. IoT
applications include smart manufacturing, smart agriculture,
smart homes, smart cities, connected vehicles, smart energy,
connected buildings and campuses, health care, and logistics
[4]. Over 70% of the world's yearly water demand is used for
agricultural purposes, including aquaculture, irrigation, and
animal cleaning [5]. High levels of nutrients, pesticides, and
other contaminants are polluted into the water by these
treatments. The world's population is expected to grow; thus,
it appears that food production must increase [6]. A lot of
agricultural data is often gathered from production, and it is
necessary to handle and evaluate it quickly. In the field of big
data computing, cloud computing has proven to be quite
powerful. For example, large data processing and deep
computation models have both benefited from the use of
cloud computing [7]. Even while collecting the raw data is
necessary, mining and analyzing the data is also regarded as
a crucial duty. It may be able to track the development of the
crops and their environment by creating an intelligent system
that uses IoT for agriculture. IoT can be used to control their
cycle and resolve a number of problems with agricultural
field products [8]. [oT automation is used in agriculture to
gather data for the Farm Management System (FMS), which
is used for planning, monitoring, decision-making,
documenting, and managing the agricultural process. The
IoT has many applications in agriculture, including better
resource management, increased economic efficiency,
increased quantitative productivity, and monitoring of plants,
crops, fields, and water. The sensors used in WSN could
measure pH levels, water, soil, and humidity [9]. The main
contribution of this research is,

e In this research, a novel smart agriculture based on
solar panel for sprinkler irrigation (SSS) system that
collects and monitors the environmental
temperature, soil moisture, and humidity.
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e The temperature, soil moisture and humidity
measurements are stored in a cloud for analysis.

e MobileNet validates data received from cloud
storage. The mobile net alerts farmers when the soil
moisture content drops below 20% and when the
temperature and humidity decrease between -40°C
and +80°C and between 0% and 100% relative
humidity. A mobile net alarm message is sent to a
farmer if the pH is lower than 5.5.

e  The farm and battery's renewable energy source is
made up of solar panels. The element that stores
excess electrical energy generated by the solar
panels is used to power the water pumps whenever
necessary.

e  When the farmer receives an alert message from the
mobile net, the farmer remotely accesses the field
and irrigates the farm through sprinkler irrigation.

2. LITERATURE SURVEY

In order to monitor, track, evaluate, and process a variety
of activities and services in real-time, the modern agriculture
systems compete to take advantage of technological
advancements in the industry, such as the artificial
intelligence, cloud/fog/edge computing, agricultural robots
and IoT. In this section, an overview of a few recent studies
is provided.

In 2019 Jaiswal, S.P., et al. [10] had been developed for
the operation of agricultural activities using an IoT-based
system. It can be scaled up and is affordable, allowing rural
areas and underdeveloped nations to maximize their
throughput using the current infrastructure, such as the
internet. The economically beneficial crop that will be grown
throughout the year can be planned using the acquired data,
which can then be further assessed for environmental and
climatic circumstances.

In 2022 Dhanaraju, M., [11] had investigated the
difficulties of incorporating technology into traditional
farming practices and suggested using wireless sensors in
Internet of Things agriculture. In addition to uses in
packaging and shipping, growers can benefit from the
technical expertise throughout the entire crop cycle, from
planting to harvest.

In 2021 Almalki, F.A., [12] has introduced a low-cost
platform for thorough IoT monitoring of environmental
parameters. The specifications for automatic and real-time
environmental parameter monitoring with both above- and
belowground sensors. The smart actions support precision
agriculture, which in turn greatly increases agricultural
output and conserves natural resources.

In 2020 Kumar, K.A. and Aju, D., [13] has
recommended an IoT-enabled intelligent water framework
gadget called Agri Bot for the agriculture industry to
decrease water waste and increase the supply of growing
materials. I0T-Agribot will improve the water
infrastructure, increase water usage that is more economical,
and reduce on labour to achieve precision agriculture.

In 2022 Arshad, J., et al. [14] has implemented a Smart
Decision Support System that optimizes yields to attain

stability by increasing production per hectare and lowering
water seepage loss while accounting for real-time monitoring
of input parameters. In addition to advancing crop yields, the
sensors contributed to the realization of sustainable and
inclusive economic goals.

In 2021 Alharbi, H.A. and Aldossary, M., [15] has
introduced an integrated edge-fog-cloud architectural
paradigm designed to lower carbon emissions and boost
smart agriculture systems' energy efficiency. This
architecture (edge, fog, and cloud) allows for the processing
and analysis of real-time agricultural data from various
sensors in different layers, such as weather temperature, soil
acidity, soil moisture, irrigation, etc.

Farmers must deal with a variety of issues, such as
biodiversity loss, soil erosion, and climate change. However,
the agricultural sector has faced persistent challenges that
have resulted in low farm incomes, low employment in rural
areas, low levels of food security, and low agricultural
competitiveness.

3. PROPOSED METHOD

The irrigation system is turned on based on the reading
from a soil moisture sensor. The field is automatically
watered by means of a solenoid valve or sprinkler. The
sprinkler and solenoid valve were connected to the controller
through a relay switch. In this paper, using sprinkler
irrigation to provide water in agriculture field according to
its demand without depleting the soil fertility.

PH sensor

One of the most important tools for testing water is the
PH sensor. The PH sensor is a device that converts the
amount of hydrogen ions in a solution into a signal that can
be used. Typically, it consists of a chemical component and
a signal transmission component. The measuring range is
represented digitally as 0 to 14. Seven is the neutral number.
Increased ph is indicated by a higher number, whereas
greater acidity is shown by a lower value. The PH sensor is
frequently utilized in industry to identify materials like water
and solutions.

Soil moisture sensor

The amount of water and moisture in the soil is measured
by soil moisture sensors. Soil moisture sensors estimate the
volumetric water content indirectly by using another
property of the soil as a stand-in for the moisture content,
such as electrical resistance, the dielectric constant, or
interaction with neutrons. This is due to the fact that the
direct gravimetric measurement of free-soil moisture
requires sample removal, drying, and weighing.

DHTI1 sensor

A basic digital sensor for measuring humidity and
temperature is the DHT11. To monitor temperature and
humidity, this sensor may easily be connected to any
microcontroller, Raspberry Pi, Arduino, and other devices.
There are two components to the DHT11 sensor: a sensor and
amodule. Because of the power-on LED and pull-up resistor,
this sensor is different from the module. The DHTI11 is a
sensor for relative humidity. Using a thermistor and a



capacitive humidity
surrounding air.

3.1. Mobile Network

MobileNet validates data received from cloud storage. A
farmer receives an alarm message from the mobile net if the
soil moisture content is below 20% and if the temperature
and humidity are below -40°C to +80°C and 0%RH to
100%RH. The mobile network notifies the farmer if the pH

sensor,
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Figure 1. The overall workflow of proposed model

is lower than 5.5. This section describes the depth-wise
separable filters that comprise MobileNet's basic layers. The
resolution multiplier and width multiplier, as well as the two-
model shrinkage hyperparameters, are then described after
talking about the MobileNet. The mobile net architecture
diagram is shown in fig 2.

Depth wise separable Convolution
- e
Global
Depth wize Pointwise Depth wise Depth wise average
Convolution Convolution separable separable  pogling
Convolution

Figure 2. Architecture of Mobile Network
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3.1.1. Depth wise separable convolution

DWC is the foundation of the MobileNet model.
Factorized convolutions, i.e., 1 x 1, are utilized to convert the
normal convolution operation into depth-wise convolution
and point-wise convolution operations. As suggested in the
PWC, the 1x1 convolution operation is utilized to combine
the results obtained from the DWC operation. In the entire
process of DWC, a filter is applied to all the input channels
when the Mobile Nets are utilized. In the normal convolution
operation, the inputs are filtered in one go before they are
combined to produce the new set of outputs. A filter layer
and a combine layer are created using the DWSC operation,
which reduces the processing size considerably.

An Ep X Ep X N feature map F is input to the
convolutional layer, which produces an Ep X Ep X M feature
map H, where Ey is the spatial width and height of the square
input feature map, N is the number of input channels, and E,
A, and M are the spatial width, height, respectively, of the
square output feature map.

Hk.m,s = Zp,q,r kp,q,r,s -Fk+p—1,m+q—r (1)
The computational cost of typical convolutions is:
E, .Ex .N.M .Ep . Eg 2)

If the cost of computing N, size of the feature map
Ej X E}, and number of output channels M are all affected
multiplicatively by the number of input channels. PWC and
DWC are the two levels that make up a DWSC. The only
filter that is to be applied to every input channel is the DWC.
The output is linearly combined using PWC, a traditional 1 x
1 convolution approach. Both the Mobile Net layers use
ReLU nonlinearities and batch norms. The use of a single
filter for every input channel is shown in the following
representation for the input depth:

Hk,m,r - Zp,q Kp,q,r -Fk+p—1,m+q—1,r (3)

The r;;, channel in F generates the DWC kernel K" of
size Ej, X E} X N and the feature map's channel in the filtered
output H. The DWC computation cost is:

E, .E..N. Eq. Eg ()

DWC is more effective than standard convolution. It
only filters channels instead of combining them to create new
ones.

Ey .Ex.N.Egp. Ep +N.M. E. Eg (5)

Ex Ex .N.Ep. EF+ NM.Er. ER (6)
Ex .Ex .N.M.Ep .Ep

3x3 DWSC is used in Mobile Net, which is almost less
accurate than standard convolution but needs 8-9 times fewer
computations.

4. RESULT AND DISCUSSIONS

Temperature, humidity, soil moisture, and water level
sensor values are collected in real-time by the experimental
setup of the proposed system. For analysis in real time, the
cloud system gets these detected instances.

PH sensor

PH of water

Time Cloud

(a) variation in pH level of water over time

Temperature

Date Cloud

(b) average temperature for the last three days

Soil Moisture

Date Cloud

(c) operational time of water motor operated to wet the soil
Figure 3. Graphical representation of proposed system

Where (a) denotes the variation in pH level of water over
time, (b) denotes average temperature for the last three days
and (c) denotes operational time of water motor operated to
wet the soil. Figure 3 shows a graphical representation of
proposed system.

An IoT-based cloud platform offers live stream data
processing, visualization, and aggregation services. The data
from the sensed field is sent to the cloud platform via a
gateway module, and warnings are generated and sent using
a web service as well as an instant display of the data.

4.1. Comparative Analysis

This section presents a comparison between the current
DL models and the proposed model. The effectiveness of the
proposed approach was demonstrated by using precision,
specificity, recall, accuracy, and F1 score to assess the
performance of existing methods. Table 1 compares the
overall performance of deep learning models with the
recommended approach. Deep neural networks like Alex
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Net, ResNet-50, Dense Net, and Google Net were contrasted
with the proposed model.

Table.1: A comparison was conducted of deep learning

networks
Networ | Accura | precisi | specifici | reca | F1
ks cy on ty 11 scor
e
Alex 98.57 90.47 89.37 942 | 91.2
Net 6 7
ResNet- | 96.24 89.49 92.76 919 | 87.2
50 0 9
Dense 89.65 92.56 86.48 90.3 | 89.4
Net 8 9
Google 91.68 95.79 89.93 89.3 | 93.5
Net 7 9
Mobile 99.37 97.48 93.87 96.3 | 96.3
Net 7 8
103
100
a5
a0
80
AlexlNet ResMet-50 Denze Net GoogleNet MMobile Net
®wAccuracy Cprecision ®specificity ®recall ®F1score

Figure 4. Comparison of Existing deep learning networks
with Mobile Net

Figure 4 illustrates the proposed method improves the
overall accuracy of 98.57%, 96.24%, 89.65%, 91.68% and
99.37% Alex Net, ResNet-50, Dense Net, Google Net and
Mobile Net respectively. The suggested network's
effectiveness is assessed using the networks' particular
parameters.

5. CONCLUSION

In this research, a novel Smart agriculture based on Solar
panel for Sprinkler irrigation (SSS) system that collects and
monitors the environmental temperature, soil moisture and
humidity. For analysis, the measurements of the humidity,
temperature, and soil moisture are stored in the cloud.
MobileNet validates data received from cloud storage. The
mobile net alerts a farmer if the relative humidity is between
0% and 100%, the temperature and humidity are between -
40°C and +80°C, or the soil moisture content is less than
20%. A mobile net alarm message is sent to a farmer if the
pH is lower than 5.5. Solar panels are the renewable energy
source for the farm and battery. The element that stores
excess electrical energy generated by the solar panels is used
to power the water pumps whenever necessary. A farmer can
remotely access a field and irrigate a farm using sprinkler
irrigation when they receive an alarm message from the
mobile network. The proposed method improves the overall
accuracy of 98.57%, 96.24%, 89.65%, 91.68% and 99.37%

AlexNet, ResNet-50, DenseNet, GoogleNet and MobileNet
respectively.

CONFLICTS OF INTEREST

The authors declare that there is no conflict of interest.
FUNDING STATEMENT

Authors did not receive any funding.
ACKNOWLEDGEMENTS

The author would like to express his heartfelt gratitude
to the supervisor for his guidance and unwavering support
during this research for his guidance and support.

REFERENCES

[1] O. Vermesan, P. Friess, P. Guillemin, S. Gusmeroli, H
Sundmaceker, A. Bassi, 1. S. Jubert, M. Mazura, M. Harrison,
M. Eisenhauer and P. Doody, “Internet of things strategic
research roadmap,” Internet of Things — Global Technological
and Societal Trends, pp. 9-52, 2022. [CrossRef] [Google
Scholar] [Publisher Link]

[2] U. F. Mustapha, A. W. Alhassan, D. N. Jiang and G. L. Li,
“Sustainable aquaculture development: A review on the roles
of cloud computing, internet of things and artificial
intelligence,” Reviews in Aquaculture, vol. 13, no. 4, pp. 2076—
2091, 2021. [CrossRef] [Google Scholar] [Publisher Link]

1 C. Yang, W. Shen and X. Wang, “The internet of things in
manufacturing: Key issues and potential applications,” [EEE
Systems, Man, and Cybernetics Magazine, vol. 4, no. 1, pp. 6—
15, 2018. [CrossRef] [Google Scholar] [Publisher Link]

—
w

[4] S.Namani and B. Gonen, “Smart agriculture based on [oT and
cloud computing,” Proc. Int. Conf. Information and Computer
Technologies (ICICT), pp. 553-556, 2020. [CrossRef] [Google
Scholar] [Publisher Link]

[5] R. Ullah, A. W. Abbas, M. Ullah, R. U. Khan, I. U. Khan, N.
Aslam and S. S. Aljameel, “EEWMP: An IoT-based energy-
efficient water management platform for smart irrigation,”
Scientific Programming, vol. 2021, pp. 1-10, 2021. [CrossRef]
[Google Scholar] [Publisher Link]

[6] O. Friha, M. A. Ferrag, L. Shu, L. Maglaras and X. Wang,
“Internet of things for the future of smart agriculture: A
comprehensive survey of emerging technologies, ” IEEE/CAA
Journal of Automatica Sinica, vol. 8, no. 4, pp. 718-752,2021.
[CrossRef] [Google Scholar] [Publisher Link]

[7] F.Buand X. Wang, “A smart agriculture IoT system based on
deep reinforcement learning,” Future Generation Computer
Systems, vol. 99, pp. 500-507, 2019. [CrossRef] [Google
Scholar] [Publisher Link]

[8] K. Sekaran, M. N. Meqdad, P. Kumar, S. Rajan and S. Kadry,
“Smart agriculture management system using internet of
things,” TELKOMNIKA, vol. 18, no. 3, pp. 1275-1284, 2020.
[CrossRef] [Google Scholar] [Publisher Link]

[9] P. Sanjeevi, S. Prasanna, B. Siva Kumar, G. Gunasekaran, I.
Alagiri and R. Vijay Anand, “Precision agriculture and
farming using Internet of Things based on wireless sensor
network,” Transactions on Emerging Telecommunications
Technologies, vol. 31, no. 12, pp. €3978, 2020. [CrossRef]
[Google Scholar] [Publisher Link]

[10] S. P. Jaiswal, V. S. Bhadoria, A. Agrawal and H. Ahuja,
“Internet of Things (IoT) for smart agriculture and farming in
developing nations,” International Journal of Scientific &



https://doi.org/10.1016/j.pmcj.2018.02.003
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Internet+of+things+strategic+research+roadmap&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Internet+of+things+strategic+research+roadmap&btnG=
https://www.taylorfrancis.com/chapters/edit/10.1201/9781003338604-2/internet-things-strategic-research-roadmap-ovidiu-vermesan-peter-friess-patrick-guillemin-sergio-gusmeroli-harald-sundmaeker-alessandro-bassi-ignacio-soler-jubert-margaretha-mazura-mark-harrison-markus-eisenhauer-pat-doody
https://doi.org/10.1111/raq.12559
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B2%5D%09U.+F.+Mustapha%2C+A.+W.+Alhassan%2C+D.+N.+Jiang+and+G.+L.+Li%2C+%E2%80%9CSustainable+aquaculture+development%3A+A+review+on+the+roles+of+cloud+computing%2C+internet+of+things+and+artificial+intelligence+%28Journal+Article%29%2C%E2%80%9D+Reviews+in+Aquaculture%2C+vol.+13%2C+no.+4%2C+pp.+2076%E2%80%932091%2C+2021&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/raq.12559
https://doi.org/10.1109/MSMC.2017.2702391
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B3%5D%09C.+Yang%2C+W.+Shen+and+X.+Wang%2C+%E2%80%9CThe+internet+of+things+in+manufacturing%3A+Key+issues+and+potential+applications+%28Journal+Article%29%2C%E2%80%9D+IEEE+Systems%2C+Man%2C+and+Cybernetics+Magazine%2C+vol.+4%2C+no.+1%2C+pp.+6%E2%80%9315%2C+2018&btnG=
https://ieeexplore.ieee.org/abstract/document/8260591
https://doi.org/10.1109/ICICT50521.2020.00094
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B4%5D%09S.+Namani+and+B.+Gonen%2C+%E2%80%9CSmart+agriculture+based+on+IoT+and+cloud+computing+%28Conference+Paper%29%2C%E2%80%9D+Proc.+Int.+Conf.+Information+and+Computer+Technologies+%28ICICT%29%2C+pp.+553%E2%80%93556%2C+2020&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B4%5D%09S.+Namani+and+B.+Gonen%2C+%E2%80%9CSmart+agriculture+based+on+IoT+and+cloud+computing+%28Conference+Paper%29%2C%E2%80%9D+Proc.+Int.+Conf.+Information+and+Computer+Technologies+%28ICICT%29%2C+pp.+553%E2%80%93556%2C+2020&btnG=
https://ieeexplore.ieee.org/abstract/document/9092136
https://doi.org/10.1155/2021/5587188
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B5%5D%09R.+Ullah%2C+A.+W.+Abbas%2C+M.+Ullah%2C+R.+U.+Khan%2C+I.+U.+Khan%2C+N.+Aslam+and+S.+S.+Aljameel%2C+%E2%80%9CEEWMP%3A+An+IoT-based+energy-efficient+water+management+platform+for+smart+irrigation+%28Journal+Article%29%2C%E2%80%9D+Scientific+Programming%2C+vol.+2021%2C+pp.+1%E2%80%9310%2C+2021&btnG=
https://onlinelibrary.wiley.com/doi/full/10.1155/2021/5587188
http://dx.doi.org/10.1109/JAS.2021.1003925
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B6%5D%09O.+Friha%2C+M.+A.+Ferrag%2C+L.+Shu%2C+L.+Maglaras+and+X.+Wang%2C+%E2%80%9CInternet+of+things+for+the+future+of+smart+agriculture%3A+A+comprehensive+survey+of+emerging+technologies+%28Journal+Article%29%2C%E2%80%9D+IEEE%2FCAA+Journal+of+Automatica+Sinica%2C+vol.+8%2C+no.+4%2C+pp.+718%E2%80%93752%2C+2021&btnG=
https://www.ieee-jas.net/article/doi/10.1109/JAS.2021.1003925?pageType=en
https://doi.org/10.1016/j.future.2019.04.041
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B7%5D%09F.+Bu+and+X.+Wang%2C+%E2%80%9CA+smart+agriculture+IoT+system+based+on+deep+reinforcement+learning+%28Journal+Article%29%2C%E2%80%9D+Future+Generation+Computer+Systems%2C+vol.+99%2C+pp.+500%E2%80%93507%2C+2019.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B7%5D%09F.+Bu+and+X.+Wang%2C+%E2%80%9CA+smart+agriculture+IoT+system+based+on+deep+reinforcement+learning+%28Journal+Article%29%2C%E2%80%9D+Future+Generation+Computer+Systems%2C+vol.+99%2C+pp.+500%E2%80%93507%2C+2019.+&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0167739X19307277
http://doi.org/10.12928/telkomnika.v18i3.14029
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Smart+agriculture+management+system+using+internet+of+things&btnG=
https://www.telkomnika.uad.ac.id/index.php/TELKOMNIKA/article/view/14029
https://doi.org/10.1002/ett.3978
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B9%5D%09P.+Sanjeevi%2C+S.+Prasanna%2C+B.+Siva+Kumar%2C+G.+Gunasekaran%2C+I.+Alagiri+and+R.+Vijay+Anand%2C+%E2%80%9CPrecision+agriculture+and+farming+using+Internet+of+Things+based+on+wireless+sensor+network+%28Journal+Article%29%2C%E2%80%9D+Transactions+on+Emerging+Telecommunications+Technologies%2C+vol.+31%2C+no.+12%2C+pp.+e3978%2C+2020.&btnG=
http://onlinelibrary.wiley.com/doi/abs/10.1002/ett.3978

Amudaria S et al. / IJCEO, 04(01), 1-6, 2026

Technology Research, vol. 8, no. 12, pp. 1049-1056, 2019.
[CrossRef] [Google Scholar] [Publisher Link]

[11] M. Dhanaraju, P. Chenniappan, K. Ramalingam, S.
Pazhanivelan and R. Kaliaperumal, “Smart Farming: Internet
of Things (IoT)-Based Sustainable Agriculture,” Agriculture,
vol. 12, no. 10, pp. 1745, 2022. [CrossRef] [Google Scholar]
[Publisher Link]

[12] F. A. Almalki, B. O. Soufiene, S. H. Alsamhi and H. Sakli, “A
low-cost platform for environmental smart farming monitoring
system based on loT and UAVs,” Sustainability, vol. 13, no.
11, pp. 5908, 2021. [CrossRef] [Google Scholar] [Publisher
Link]

[13] K. A. Kumar and D. Aju, “An Internet of Thing based Agribot
(IOT-Agribot) for precision agriculture and farm monitoring,”
International Journal of Education and Management
Engineering, vol. 10, no. 4, pp. 33-39, 2020. [CrossRef]
[Google Scholar] [Publisher Link]

[14] J. Arshad, M. Aziz, A. A. Al-Huqail, M. H. U. Zaman, M.
Husnain, A. U. Rehman and M. Shafiq, “Implementation of a
LoRaWAN based smart agriculture decision support system
for optimum crop yield,” Sustainability, vol. 14, no. 2, pp. 827,
2022. [CrossRef] [Google Scholar] [Publisher Link]

[15] H. A. Alharbi and M. Aldossary, “Energy-efficient edge-fog-
cloud architecture for IoT-based smart agriculture
environment,” [EEE Access, vol. 9, pp. 110480-110492, 2021.
[CrossRef] [Google Scholar] [Publisher Link]

AUTHORS

Amudaria S received her B.E. degree in computer
science and engineering from the Vins Christian
college of engineering under Anna University
chennai in 2008, the M.E. degree in computer and
communication engineering from SSN college,
Chennai in 2011 and started the Ph.D. degree in
engineering from anna University, Chennai, in
2023, respectively. In 2008, She had one year
working experience as Software tester in GM
Software, Nagercoil, India. In 2011, she joined as
an Assistant Professor at the Department of Computer Science and
Engineering, in infant Jesus college of engineering, Thoothukudi. She has
published 5 research papers in various journals and conference proceedings.
Her research interests include image and video processing, optimization
algorithms, and computer vision. Currently she is working as assistant
professor in Arunachala college of engineering for women, Nagercoil.

Joseph Jawhar S obtained the B.E. degree from
Madurai Kamaraj University, Tamilnadu in
1990, M. Tech. degree from Bharthiyar
University, Tamilnadu in 1993. He obtained his
Ph.D. degree from Anna University, Chennai,
Tamilnadu in 2009. His present research
interests are Soft Computing Techniques and
Power Electronics. He is now Principal,
Arunachala College of Engineering for Women,
Vellichanthai, Kanyakumari District.
Tamilnadu.



https://doi.org/10.1016/j.pmcj.2018.02.003
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B10%5D%09S.+P.+Jaiswal%2C+V.+S.+Bhadoria%2C+A.+Agrawal+and+H.+Ahuja%2C+%E2%80%9CInternet+of+Things+%28IoT%29+for+smart+agriculture+and+farming+in+developing+nations+%28Journal+Article%29%2C%E2%80%9D+International+Journal+of+Scientific+%26+Technology+Research%2C+vol.+8%2C+no.+12%2C+pp.+1049%E2%80%931056%2C+2019&btnG=
https://d1wqtxts1xzle7.cloudfront.net/88393401/Internet-Of-Things-iot-For-Smart-Agriculture-And-Farming-In-Developing-Nations-libre.pdf?1657369189=&response-content-disposition=inline%3B+filename%3DInternet_Of_Things_Iot_For_Smart_Agricul.pdf&Expires=1775109494&Signature=fhK40di58uwBDCJUg7-SoIhnlBJOd0JIne0zo4rZnKphbpEQhGIz8ecS1Ks2ZM015-dhy7nNdoNu~Eqmkjq8NIhHH7E8WEwrkQlujsXIiUKaaCeW-Thg-~rp2AqOhZjsYeUdk-eBq0T6~G4YmGsirdzDm6HjBd8uhC7swRXKVEY1ZT2T9GuKM3Zh-BiBjVIzRznQ8ruKmZXVzJ1UziSwfIHStNC2ffhf~4mAhQHE36BdJZVybAS~J8HjqcKzXl~VYw9dlo~kt~ENgLa97sE2VQ746PCUkBM~d9zIhxs1MoO-ZMCVxHvlGgnqxIIlo-2CagbzJtxRpqa4zZclN08E4g__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.3390/agriculture12101745
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B11%5D%09M.+Dhanaraju%2C+P.+Chenniappan%2C+K.+Ramalingam%2C+S.+Pazhanivelan+and+R.+Kaliaperumal%2C+%E2%80%9CSmart+Farming%3A+Internet+of+Things+%28IoT%29-Based+Sustainable+Agriculture+%28Journal+Article%29%2C%E2%80%9D+Agriculture%2C+vol.+12%2C+no.+10%2C+pp.+1745%2C+2022&btnG=
https://www.mdpi.com/2077-0472/12/10/1745
https://doi.org/10.3390/su13115908
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B12%5D%09F.+A.+Almalki%2C+B.+O.+Soufiene%2C+S.+H.+Alsamhi+and+H.+Sakli%2C+%E2%80%9CA+low-cost+platform+for+environmental+smart+farming+monitoring+system+based+on+IoT+and+UAVs+%28Journal+Article%29%2C%E2%80%9D+Sustainability%2C+vol.+13%2C+no.+11%2C+pp.+5908%2C+2021&btnG=
https://www.mdpi.com/2071-1050/13/11/5908
https://www.mdpi.com/2071-1050/13/11/5908
https://doi.org/10.5815/ijeme.2020.04.04
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B13%5D%09K.+A.+Kumar+and+D.+Aju%2C+%E2%80%9CAn+Internet+of+Thing+based+Agribot+%28IOT-Agribot%29+for+precision+agriculture+and+farm+monitoring+%28Journal+Article%29%2C%E2%80%9D+International+Journal+of+Education+and+Management+Engineering%2C+vol.+10%2C+no.+4%2C+pp.+33%E2%80%9339%2C+2020&btnG=
https://www.mecs-press.org/ijeme/ijeme-v10-n4/v10n4-4.html
https://doi.org/10.3390/su14020827
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B14%5D%09J.+Arshad%2C+M.+Aziz%2C+A.+A.+Al-Huqail%2C+M.+H.+U.+Zaman%2C+M.+Husnain%2C+A.+U.+Rehman+and+M.+Shafiq%2C+%E2%80%9CImplementation+of+a+LoRaWAN+based+smart+agriculture+decision+support+system+for+optimum+crop+yield+%28Journal+Article%29%2C%E2%80%9D+Sustainability%2C+vol.+14%2C+no.+2%2C+pp.+827%2C+2022&btnG=
https://www.mdpi.com/2071-1050/14/2/827
https://doi.org/10.1109/ACCESS.2021.3101397
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B15%5D%09H.+A.+Alharbi+and+M.+Aldossary%2C+%E2%80%9CEnergy-efficient+edge-fog-cloud+architecture+for+IoT-based+smart+agriculture+environment+%28Journal+Article%29%2C%E2%80%9D+IEEE+Access%2C+vol.+9%2C+pp.+110480%E2%80%93110492%2C+2021&btnG=
https://ieeexplore.ieee.org/abstract/document/9502114

