Working Model of loT Embedded Smart Polyhouse Agriculture System Section A-Research paper

1SSN 2063-5346 WORKING MODEL OF IOT EMBEDDED
SMART POLYHOUSE AGRICULTURE

E B SYSTEM

Ramandeep Sandhu®®, Pichakuntla Sai Charn?", Dalavai Surya®”,
Mohammad Faiz**

Article History: Received: 01.02.2023 Revised: 07.03.2023 Accepted: 10.04.2023
Abstract

In the technological embedded world, 10T has taken a long gait towards making the society a
smart society whether it is in terms of education, life style, health care or agriculture. Keeping
into consideration various benefits of 10T, this research paper presents a working model of an
IoT embedded smart polyhouse agriculture system. The system utilizes various sensors to
collect environmental data, which is processed by a microcontroller and sent to the cloud for
analysis. The proposed system is capable of controlling various actuators to maintain optimal
growing conditions for crops, and alerts the farmer in case of critical environmental changes.
Apart from this, it is a mobile connected agriculture system which connects mobile app with
the farmer to remotely monitor and control the polyhouse environment, while data analytics
provide insights that can help improve crop management. The proposed system has the potential
to significantly increase crop yield and reduce water usage in agriculture, while also providing
real-time monitoring and control for farmers.
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Working Model of IoT Embedded Smart Polyhouse Agriculture System

1 Introduction

Agriculture is the backbone of the world's
economy, and the food production industry
has been undergoing rapid transformation in
recent years due to advances in technology
[1-6]. With the global population expected to
reach 9.7 billion by 2050, food production
needs to increase by 70% to meet the
growing demand. Inthis context, the Internet
of Things (loT) technology plays a
significant role in improving agricultural
productivity. 10T  embedded  smart
agriculture leads to the development of smart
farming techniques, where data fromsensors,
actuators, and other sources can be used to
optimize crop management [7]. One such
application of I1oT in agriculture is the
development of smart polyhouse agriculture
systems [8-14].

A polyhouse is an enclosed structure
designed to protect crops from external
weather conditions and pests. It is a
controlled environment where farmers can
grow crops year-round, regardless of the
external climate. A smart polyhouse
agriculture system integrates loT technology
with the polyhouse environment to improve
crop yields and reduce labor costs [15-16]. In
this research paper, we present a working
model of an 10T embedded smart polyhouse
agriculture system. The system comprises
sensors to collect data on environmental
parameters, microcontrollers to process the
data, actuators to control the environment, a
cloud platform to store and analyze the data,
a mobile app for remote monitoring and
control, an alerting system for critical
environmental changes, and data analytics
for generating insights [17]. The proposed
system can help farmers to optimize crop
management by providing real-time data on
environmental conditions and enabling
remote monitoring and control. The system
can also reduce labor costs by automating
tasks like watering and ventilation. We
believe that our proposed system can be a
significant step towards sustainable and
efficient food production [18-20].
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Other than conventional agricultural
practices, technique, and methods like usual
agricultural operation (pre-harvest and post-
harvest), one component which separates a
Polyhouse from a traditional farm is the
control and monitoring of the process
parameters. In this study, a remote irrigation
monitoring and control system was evaluated
for precise control irrigation inwater-scarce
locations. In India, there are currently very
few businesses as well as service providers
engaged in the control, supervision, and
automation of polyhouses; in the states of
Maharashtra, Gujarat, and Tamil Nadu has
the major example. The acceptance of
Polyhouses will automaticallylead to a big
leap in demand for better control and
automation [21].

To offer more automated supervision,
multiple greenhouse climate and crop
models have been designed. In prior
research, a summary of present-day
greenhouse climate models is provided. An
outline of greenhouse crop models and
modeling methodologies are offered in
previous research. Dynamic crop and
greenhouse climate models have been
utilized to establish set points automatically
and replace grower decision-making.
Automated  algorithms can  regulate
greenhouse climate as well as crop growth if
climate and crop simulation models are
coupled and connected to a greenhouse's
sensors and actuators. In Netherlands,
similar studies with tomatoes and sweet
peppers have been carried out successfully.
In this experiment, climate simulations were
done using actual weather conditions and
projections. In order to forecast future crop
growth and improvement for various sets of
setpoints, crop growth simulation was
conducted concurrently with the cropping
cycle [22]. The best set was then
automatically used in the greenhouse. The
computations were performed daily basis,
though this, crops were cultivated using an
optimum management approach. Various
tomato experiments also have been carried
out in the recent past for this research point
of view.
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Software Application:

YOLOVS5 is an open-source object detection
model that can quickly and accurately
identify objects in images or videos of any
size, shape, or color. It has many
applications, including autonomous driving,
security and surveillance, object tracking,
and object recognition. Makesense Al is a
software platform that provides tools and
services for creating and managing Al-
powered applications. By using Makesense
Al, it is possible to identify healthy and
diseased leaves with the help of YOLOV5.
This allows to process data easily by
uploading photos or videos to quickly detect
and differentiate between healthy and
diseased leaves [23-25].

In this work, various sensors have been used
for the purpose of monitoring different
parameters like temperature, humidity, soil
moisture, a real-time sensing device, and an
Arduino. It has been noted that various
growth conditions are required for tomato
crop which are most favorable for their
growth and prevents various pest and disease
infestation. The working of proposed device
is performed in the Lovely Professional
University field polyhouse according to
predefined parameters [26][27][28].

2 Literature Review

Polyhouse with automation is latest trend
which is taking long strides towards its
inclusion in farming. More return on
investment has become need of an hour in
today’s technological era not only in farming
society but in all fields of the world. Table 1
as described below explores the findings by
different authors during their research work
[29][30][31].

Table 1: Research Findings Details
Authors

Findings of the Research

work
Kuthada | Researchers in the proposed
et.al., approach stated that relative

humidity influences
photosynthesis and growth of
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(2018) in
[26]

leaves. Hence high
temperature or dryness in the
environment causes crops to
not properly function. Hence
it is important to control
humidity and temperature of
the environment where crop is
grown. For controlling these
factors, we need to monitor
these factors carefully and
continuedly. This task is done
by sensors. So as these factors
reaches a pre-set threshold,
the sensor sends signal to the
microcontroller, and hence
turning on foggers that
sprinkles water and hence
creates a humid environment.

Kulkarni
et. al.,
(2020) in
[27]

Researchers in their proposed
method stated that fully
automatic set up mode inside
a greenhouse can efficiently
react to climatic changes by
well-equipped systems. And
its effectiveness provides
quick and effective results. As
this set up works on feedback
system, the greenhouse can
quickly adapt and respond to
external stimuli like change in
temperature and humidity. As
developments for automatic
set ups are going on with the
help of loT, the probability
for errors can be significantly
reduced.

Raja  et.
al., (2018)
in [28]

The authors worked upon
irrigation with the help of
sensor as well as 10T sensors.
Hence by using these
methods, farmers can be
relieved of physical presence
at the time of irrigation. and
by using these technologies,
monitoring of temperature,
humidity, moisture and water
level in greenhouses or
polyhouses can be done
efficiently and with ease.
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Kumari The proposed work stated that
et.al., as  traditional irrigation
(2021) in | methods face several
[29] problems like over irrigation,
leaching etc., the need for new
irrigation systems IS
necessary. One such system
which is recently developed is
called automatic irrigation
system which uses soil
moisture sensor to detect soil
water and ESP32
microcontroller which is used
to regulate water flow and to
control  different  devices
through URL of the user’s
mobile phone.

Ahonen | The researchers proposed
et. al.,| various important parameters
(2008) in | linked with greenhouse. The
[30] team worked upon various
signals generated in
polyhouse system. It is a
controlled version of
greenhouse  with  better
outcomes.

Smart polyhouse monitoring is helpful to
control the environment conditions inside
polyhouse without human intervention [31-
34].

3. Proposed System Modelling
Components

Various Components used for Smart
Agriculture: Following are the various
components used for the proposed smart
agriculture system [32][33].

Node MCU ESP32

As shown in Fig. 1, It is an open-source
software & development kit that allows
people to prototype their Internet of Things
(1oT) devices. It is based on the ESP8266, a
low-cost Wi-Fi microcontroller with an
integrated  TCP/IP  stack and a
microcontroller. The Lua scripting language
is used to programme NodeMCU. It is an
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ideal platform for rapidly prototyping and
developing 10T applications. NodeMCU is
widely used in applications such as home
automation, robotics, remote control, sensor
monitoring, etc. It is popular for being user
friendly and user friendly. The latest version
of NodeMCU is the ESP32, which features
an improved processor and more memory.
The ESP32 offers improved performance,
more features and wider range of
applications [34][35].

Fig. 1: NodeMCU Board

Specification: Following are various
specification points of Board

e Model type used - ESP32
e Processor- Tensilica LX6 Dual-Core

e Standard clocking frequency - 240
MHz

¢ SRAM & Memory — 512 kb & 4mb

e  Wireless Standard - 802.11 b/g/n

e FREQUENCY -2, 4 GHz

e Bluetooth Connectivity - Classic / LE
e Interface-
DC/DAC/ADC/12C/SPI/UART

e Voltage — 3.3V which is operated by a
5v microusb

e Functional temperature — from -40°C to
about 125°C

NodeMCU Board is an open-source
software & development kit that allows
people to prototype their Internet of Things
(IoT) devices as shown in Fig. 2.[36][37].
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Fig. 2: NodeMCU Board
Bread board

A Dbreadboard is a type of solder less
electronic prototyping board. It is used to
build and test circuits temporarily without
having to solder components together.
Breadboards are often used to create
prototypes and to experiment with circuit
designs before creating a permanent circuit
board. Fig. 3 represents the configuration of
bread board. Breadboard is a type of solder
less electronic  prototyping  board.
Breadboards are used to build and test
circuits temporarily without having to solder
components together. Breadboards are often
used to create prototypes and to experiment
with circuit designs before creating a
permanent circuit board [38][39].

Specification of Bread board:

Various important parameters required for
working of bread board are listed below.

e 2 Distribution Strips

e 21to 26 AWG wire

e 200 tie points

e 630 tie points inside I1C

e Withstanding Voltage is 1,000V
Maximum voltage — about 1000

e  500MQ - resistance of insulation
e Dimension is 6.5x4.4x0.3 In

e Maximum current is 5 Amps

e Distortion Temperature of ABS 183° F
(84° C)

e Pitch Style - 2.54 mm

Eur. Chem. Bull. 2023,12(Special Issue 1, Part-B), 2107-2116

Section A-Research paper

3.3v 5v

Connect a part to
+33Vor+5V

1

Connect parts to
each other, inthe
same 5-socket
row

Connect a part to
the Propeller
microcontroller’s
/O pins

Connect a part to
ground (0 V)

Connect to the
digital-to-analog
(D/A) converter

or analog-to-
digital (A/D)
converter

Fig. 3: Bread Board
Soil moisture sensor

Soil moisture sensors are instruments that
monitor the level of moisture in the soil.
They are used in agriculture and gardening to
monitor the amount of water in the soil and
to make sure that plants are getting the right
amount of water. Soil moisture sensors can
detect moisture levels in a variety of soil
types and moisture levels, including dry, wet,
and saturated soils. They are available in
various types and sizes, and can be used to
monitor a single area or multiple areas at
once. Soil moisture sensors can be used to
help farmers and gardeners better manage
their irrigation schedules, saving water and
energy and helping to protect the
environment [40][41].

Specification of soil moisture sensor are
listed below.

e Range- Can measure on a range of 0 —
45% is soil volumetric water.

e Accuracy —of about 4%

e Power-3mA @5VvDC

e  Operational temperature - 104°F -
140°F

e Active sensor length - 5 cm

e Calibration is stored inside

e Slope & intercept - 108%/ volt & -42%

DHT 11 sensor

The DHT11 is a relatively affordable digital
humidity & temperature sensor. It measures
the ambient air with a thermistor and a
capacitive humidity sensor and sends a
digital signal via the data pin. It also features
an 8-bit microcontroller, which can be used
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to output data in a variety of formats,
including ASCII, binary, and even a
dedicated protocol. This sensor is ideal for
applications such as air conditioning,
weather forecasting, and home automation.
The DHT11 is often used in combination
with an Arduino board or Raspberry Pi board
to create a variety of projects [42][43][44].

Specification:

e Voltage: 3.5V - 5.5V

e current: measuring current of 0.3mA &
standby current of 60uA

e Output data type: Serial

e Sensing temperature: 0°C - 50°C

e Sensing humidity: 20% - 90%

e  Temperature and humidity resolution:
16-bit

e Accuracy: +1(% or °C)

Relay Module

A relay which technically resembles an
electrical switch is used to control an
electrical regulate by opening and closing
contacts in the circuit system. It is usually
used when a circuit needs to be controlled
remotely or when the current in the circuit is
too high to be handled by a switch. Relays
are commonly used in automobiles and home
appliances. The four-model relay system is a
type of relay system that consists of four
relays wired together in series. This relay
system is used for applications that require
multiple stages of switching. The first relay
is usually used to power the other relays,
while the remaining three relays are used to
control different parts of the circuit. This
system is often wused in industrial
applications, where multiple stages of
switching are needed for safety or to control
multiple functions.

Jumper wires

Jumper wires are short pieces of wire used to
connect two points in an electronic circuit.
These are commonly used to connect two
points on a circuit board, such as a power
supply and a ground, or a resistor and a
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capacitor. They can also be used to connect
two points on a breadboard, such as a power
rail and a row of pins. Additionally, these are
used to jump across components to bypass
them in order to test a circuit. Jumper wires
are classified into three types: male to male,
male to female, and female to female.
Jumper wires are used to make the circuit
connections.

Fig. 4: Relay Module circuit

Mini submersible water motor pump

A mini submersible water motor pump is a
type of submersible pump that is designed to
pump water from a lower to a higher level. It
consists of a motor, an impeller and a pump
casing. The motor is usually enclosed in a
sealed casing, and the impeller is mounted on
the motor shaft. Water is drawn into the
impeller and then forced out, creating a
pressure differential that causes the water to
rise. Mini submersible pumps are typically
used in applications such as aquariums,
sprinkler systems, and water features.

Specification:

Wire Length: 25cm

Functioning Voltage: 12V
Functioning Current: 130 - 220mA
Rate of flow: 80 - 120 liters/hour
Max. Lift: 40 - 110 mm

Outlet diameter (outside): 7.35 mm
Outlet diameter (inside): 4.5 mm
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Outlet
Outside diameter : 7.5mm
Aperture : 4 5mm

7!
\ = .,——& 5('((\'\'
\ i
\.

Water intake

Aperture : 5Smm

Fig. 5: Motor pump

As depicted in Fig. 5, Motor pump is used to
pump the water.

LED

An LED (light-emitting diodes) is an electric
light bulb which uses a heavily doped P- N
junction diode which converts electric to
mechanical energy. The blubs using LEDs
are designed to last longer and use far less
energy than traditional incandescent bulbs.
LED bulbs are available in a variety of
shapes, sizes, and color temperatures,
making them a great choice for both
residential and commercial lighting

applications.
Oe

Top View

a C
+ —

a = anode (+)
c = cathode (-)

atTe

Fig. 6: LED Circuit

Fig. 6 shows the LED view. LED is a light
emitting diode which converts electrical
energy into mechanical energy and produce
light.
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Working Model Circuit

Connections:

Using

Fig: 7: The implemented Connections

Fig. 7 depicts that the soil moisture is
possible to check through inserting the
probes of the soil moisture sensors into the
soil. If the soil doesn’t meet the desired
conditions, a signal is sent from the DO pin
of the sensor to the ESP32 Microcontroller.
The processor will give instructions to the
cooling pad to turn on as the temperature is
higher that the pre-set value of the DHT11
sensor. Then the cooling pad will provide
cooling to the crop.

Output of implemented 10T enabled
Setup:

As this innovative model has been
implemented in real field. The work has used
polyhouse of LPU (indoor implementation).
As shown in Fig. 8, it can be identified that
the implemented approach is successfully
recording the temperature of the agriculture.
The x-axis of the graph represents date and
y-axis represents temperature. It makes anote
of temperatures recorded every day.
CJThingSpeak™ =

Field 1 Chart B o ¢ x

vvvvvv

Fig: 8: The Temperature data chart
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Conclusion:

The proposed system is a cost-effective and
efficient solution for plant growth,
surpassing traditional methods. It offers both
manual and automatic control options and
has a user-friendly interface that allows for
easy monitoring of greenhouse conditions.
The hardware and software components are
seamlessly integrated with a user-friendly
design that ensures optimal vyield.
Additionally, data can be stored in the cloud
for future use. The control unit collects vital
information about plant growth, including
humidity, temperature, and light sensor data,
and can be operated manually or
automatically with precautionary measures
in place to prevent climate fluctuations. The
intelligent greenhouse prototype employs
three control systems - Cooling/Heating,
Irrigation, and Light - managed by Fuzzy
controllers  that are designed and
programmed within the microcontroller,
eliminating the need for external processing.
The 10T features incorporated in the system
make it easy for farmers to monitor their
plants remotely and adjust set-points as
necessary. The work also includes solutions
for Global IP, Dynamic IP, and blocking
ports by ISP companies, ensuring reliable
connectivity.

References:

[1] Bhujel, A., Basak, J.K., Khan, F.,
Arulmozhi, E., Jaihuni, M., Sihalath, T., Lee,
D., Park, J., and Kim, H.T. (2020). Sensor
Systems for Greenhouse Microclimate
Monitoring and Control: a Review. Journal of
Biosystems Engineering 45, 341-361.

[2] Kareem, O.S., and Qaqos, N.N. (2019).
Real-time implementation of greenhouse
monitoring system based on wireless sensor
network. International Journal of Recent
Technology and Engineering 8, 215-219.

[3] Thakare, B.D., and Rojatkar, D.V.
(2021). A Review on Smart Agriculture using
IoT. In Proceedings of the 6th International

Conference  on

Communication and Electronics Systems,

Eur. Chem. Bull. 2023,12(Special Issue 1, Part-B), 2107-2116

Section A-Research paper

ICCES 2021, (Institute of Electrical and
Electronics Engineers Inc.), pp. 500-502.

[4] https://shodhganga.inflibnet.ac.in/hand|
e/10603/377504

[5] Sandhu R., Lakhwani K. 2021.
Improved Scientific Workflow Scheduling
Algorithm with distributed HEFT Ranking and
TBW Scheduling Method in International
Conference on Wireless Sensor Networks,
Ubiquitous Computing and Applications.
ISSN-  2367-3370. Vol no. 244,
https://doi.org/10.1007/978- 981-16-2919-8.
[6] Kaur S., Sood D., Sandhu R. Enhancing
Consumer Trust and Satisfaction towards
Cloud Services. Journal of Artificial
Intelligence Research & Advances ((JOAIRA).
2019; 6(2): 52— 57p.

[7] Srivastava, R., Sharma, V., Jaiswal, V.,
and Raj, S. (2020). A Research Paper on Smart
Agriculture using 10T. International Research
Journal of Engineering and Technology
(IRJET) 7, 2708-2710.

[8] Faiz, M., Fatima, N., Sandhu, R., Kaur,
M., & Narayan, V. (2023)., Improved
Homomorphic Encryption for Security in
Cloud using Particle Swarm Optimization,
Journal of Pharmaceutical Negative Results,
Vol no. 14, Issue no. 2, pp.-2996-3006.

[9] Sandhu R., Lakhwani K. Enhanced
Scientific Workflow Scheduling in Cloud
System in International
Conference on Communications and Cyber-
Physical Engineering (ICCCE 21).
ISSN: 1876-1100/ Vol no. 828/ pages-133-139.

https://doi.org/10.1007/978-981-16- 7985-
8 14
[10] Sandhu R., Lakhwani K. 2021.

Scientific Workflow Scheduling by Adaptive
Approaches with Convex Optimization in
Cloud Environment in Design Engineering
(Toronto), ISSN:m0011-9342, Vol 2021, Issue
07.1686-1712
[11] Faiz, M., Daniel, A.K. A multi-criteria
cloud selection model based on fuzzy logic
technique for QoS. Int J Syst Assur Eng
Manag (2022).
https://doi.org/10.1007/s13198-022- 01723-0
[12] Faiz, M., & Daniel, A. K. (2022). Threats
and challenges for security measures on the
internet of things. Law, State and
Telecommunications Review, 14(1), 71-97.
[13] Faiz, M., Fatima, N., Sandhu, R., Kaur, M.,

2114


https://doi.org/10.1007/978-

Working Model of IoT Embedded Smart Polyhouse Agriculture System

& Narayan, V. (2023). IMPROVED
HOMOMORPHIC ENCRYPTION FOR
SECURITY IN  CLOUD  USING

PARTICLESWARM OPTIMIZATION.
Journal of Pharmaceutical Negative Results,
2996- 3006.

[14] M. Faiz and A. K. Daniel, "FCSM: Fuzzy
Cloud Selection Model using QoS
Parameters,” 2021  First  International
Conference on Advances in Computing and
Future Communication Technologies
(ICACFCT), Meerut, India, 2021, pp. 42-
47,doi:10.1109/ICACFCT53978.2021.983734
1.

[15] Sandhu R., Khanna K. 2017.
Satisfaction: A Scale to fulfil Consumer’s

Expectation on Cloud Computing.
International Journal of Research in
Electronics and Computer Engineering

(NRECE) Vol. 5 Issue 3. ISSN: 2393-9028
(PRINT) | ISSN: 2348-2281 (ONLINE). PP-
362-365.

[16] Gupta, A., and Nahar, P. (2022).
Classification and yield prediction in smart
agriculture system using loT. Journal of

Ambient Intelligence and Humanized
Computing.
[17] Bodkhe, D.R., Rane, P.F., Gogia,

M.Y., and Warsha Kandlikar, M. (2016).
Greenhouse ~ Monitoring  Using 10T
Technology. International Research Journal of
Engineering and Technology.

[18] Dahiya, P., and Singh, K. (2018).
Polyhouse Farming: A New Concept of
Agriculture.  Bhartiya Krishi
Anusandhan Patrika 33.

[19] Avyesha Tanveer, S., Sree, N.M.S.,
Bhavana, B., and Varsha, D.H. (2022). Smart
Agriculture System using 10T. In Proceedings
- 2022 IEEE World Conference on Applied
Intelligence and Computing, AIC 2022,

(Institute of Electrical and Electronics
Engineers Inc.), pp. 482-486.

[20] Jose Reena K, 2022, loT Based
Polyhouse  Farming  with  Controlled
Environment and Monitoring,
INTERNATIONAL JOURNAL OF
ENGINEERING RESEARCH &

TECHNOLOGY (IJERT) Volume 11, Issue 12
(December 2022).

[21] A. K. Pandey and M. Chauhan, "IOT
Based Smart Polyhouse System using Data

Eur. Chem. Bull. 2023,12(Special Issue 1, Part-B), 2107-2116

Section A-Research paper

Analysis,” 2019 International Conference on
Issues and Challenges in Intelligent Computing
Techniques (ICICT), Ghaziabad, India, 2019,
pp. 1- 5, doi:
10.1109/1CICT46931.2019.8977665.

[22] Deepa, B., Anusha, C., and Chaya Devi,
P. (2021). Smart agriculture using iot. In
Advances in Intelligent Systems and
Computing, (Springer), pp. 11-19.

[23] Jinyuan Xu, Baoxing Gu, Guangzhao
Tian, Review of agricultural 10T technology,
Artificial Intelligence in Agriculture, Volume
6, 2022, Pages 10- 22, ISSN 2589-7217.

[24] Ji-chun Zhao; Ju-feng Zhang; Yu Feng;
Jian-xin Guo, "The study and application of
IOT technology in agriculture,” Computer

Science and  Information  Technology
(ICCSIT), 2010 3rd IEEE International
Conference on, vol.2, no., pp.462,465, 9-11
July 2010.

[25] Dimitrios  Glaroudis,  Athanasios
lossifides, Periklis Chatzimisios, Survey,

comparison and research challenges of loT
application protocols for smart farming,
Computer  Networks,Volume 168, 2020,
107037, ISSN 1389-1286.
[26] Liu, C., Lin, H., Li, Y., Gong, L., and
Miao, Z. (2020). Analysis on Status and
Development Trend of Intelligent Control
Technology for Agricultural Equipment.
Nongye Jixie
Xuebao/Transactions of the Chinese Society for
Agricultural Machinery 51, 1-1
[27] Prof. Piyush Kulkarni, Prof. Pravin
Pachorkar, Prof .Vipin Wani, Prof. Reena
Sahane, Prof. Pramod Patil, Pof. Gokul Patil,
Surbhi D.Pagar, 2021., Smart Polyhouse
Controlling Using Al.
[28] Eddahhak A., 2009. Development of a
system for monitoring the climate and
managing the drip fertilizing irrigation in
greenhouse by using LabVIEW software.
National PhD, Faculty of Sciences, Meknes,
Moulay Ismail University, Morocco
[29] R. K. Kodali, M. S. Kuthada and Y. K.
Yogi Borra, "LoRa Based Smart Irrigation
System," 2018 4th International Conference on
Computing Communication and Automation
(ICCCA), Greater Noida, India, 2018, pp. 1-
5, doi: 10.1109/CCAA.2018.8777583.
[30] P.K., Kulkarni, V.Y. (2021). Effect of Soil
and Climatic Attribute on Greenhouse Gas

2115



Working Model of IoT Embedded Smart Polyhouse Agriculture System

Emission from Agriculture Sector. In: Bhateja,
V., Peng, SL., Satapathy, S.C., Zhang, YD.
(eds) Evolution in Computational
Intelligence. Advances in Intelligent Systems
and Computing, vol 1176. Springer,
Singapore.  https://doi.org/10.1007/978-981-
15- 5788-0_9.
[31] S. Kumar, P. Raja and G. Bhargavi, "A
Comparative Study on Modern Smart
Irrigation System and Monitoring the Field by
using 10T," 2018 International Conference on
Computing, Power and Communication
Technologies (GUCON), Greater Noida,
India, 2018, pp. 628-632, doi:
10.1109/GUCON.2018.8675026.
[32] S. Rathor and S. Kumari, "Smart
Agriculture System Using loT and Cloud
Computing,” 2021  5th  International
Conference on Information Systems
and Computer Networks (ISCON), Mathura,
India, 2021, pp. 1-4,doi:
10.1109/1SCON52037.2021.9702345.
[33] T. Ahonen, R. Virrankoski and M.
Elmusrati, "Greenhouse Monitoring with
Wireless Sensor Network,"” 2008 IEEE/ASME
International Conference on Mechtronic and
Embedded Systems and Applications, Beijing,
China, 2008, pp.403-408,
doil0.1109/MESA.2008.4735744.
[34] Faiz, M., & Shanker, U. (2016, March).
Data synchronization in distributed client-
server applications. In 2016 IEEE International
Conference on Engineering and Technology
(ICETECH) (pp. 611-616). IEEE.
[35] Babu, S. Z., et al. "Abridgement of
Business Data Drilling with the Natural
Selection and Recasting Breakthrough: Drill
Data With GA." Authors Profile Tarun Danti

Dey is doing Bachelor in LAW from
Chittagong Independent University,
Bangladesh. Her research discipline is
business intelligence, LAW, and

Computational thinking. She has done 3
(2020).

[36] Faiz, Mohammad, et al. "IMPROVED
HOMOMORPHIC ENCRYPTION FOR
SECURITY IN CLOUD USING PARTICLE
SWARM OPTIMIZATION." Journal of
Pharmaceutical Negative Results (2022):
4761-4771.

[37] Narayan, Vipul, A. K. Daniel, and
Pooja Chaturvedi. "E-FEERP: Enhanced

Eur. Chem. Bull. 2023,12(Special Issue 1, Part-B), 2107-2116

Section A-Research paper

Fuzzy based Energy Efficient Routing Protocol
for Wireless Sensor Network." Wireless
Personal Communications (2023): 1-28.

[38] Paricherla, Mutyalaiah, et al. "Towards
Development of Machine Learning Framework
for Enhancing Security in Internet of Things."”
Security and Communication Networks 2022
(2022).

[39] Tyagi, Lalit Kumar, et al. "Energy
Efficient Routing Protocol Using Next Cluster
Head Selection Process In Two-Level
Hierarchy For Wireless Sensor Network."
Journal of Pharmaceutical Negative Results
(2023): 665-676.

[40] Sawhney, Rahul, et al. "A comparative
assessment of artificial intelligence models
used for early prediction and evaluation of
chronic kidney disease.” Decision Analytics
Journal 6 (2023): 100169.

[41]  Srivastava, Swapnita, et al. "An
Ensemble Learning Approach For Chronic
Kidney Disease Classification.” Journal of
Pharmaceutical Negative Results (2022): 2401-
2409.

[42] Mall, Pawan Kumar, et al. "Early
Warning Signs Of Parkinson’s Disease
Prediction Using Machine  Learning
Technique.” Journal of Pharmaceutical

Negative Results (2022): 4784-4792.

[43] Mall, Pawan Kumar, et al. "FuzzyNet-
Based Modelling Smart Traffic System in
Smart Cities Using Deep Learning Models.”
Handbook of Research on Data-Driven
Mathematical Modeling in Smart Cities. IGI
Global, 2023. 76-95.

[44] Narayan, Vipul, et al. "Deep Learning
Approaches for Human Gait Recognition: A
Review." 2023 International Conference on
Artificial Intelligence and Smart
Communication (AISC). IEEE, 2023

2116



	Abstract
	1    Introduction
	Software Application:
	2    Literature Review
	3. Proposed System Modelling Components
	Node MCU ESP32
	Specification: Following are various specification points of Board
	Bread board
	Specification of Bread board:
	Soil moisture sensor
	DHT 11 sensor
	Specification:
	Relay Module
	Jumper wires
	Mini submersible water motor pump
	Specification: (1)
	LED
	Working Model Using Circuit Connections:
	Output of implemented IOT enabled Setup:
	Conclusion:
	References:

