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Abstract

These days, one of the major uses of wireless sensor networks is environment monitoring. The main
factors causing the changes in the environment are radiation, water pollution, and air quality pollution.
Sufficient oversight is required to ensure that a healthy society and sustainable global growth are
maintained. Environmental monitoring has evolved into a smart environment monitoring (SEM)
system in recent years due to developments in the Internet of Things (1oT) and contemporary sensor
technology. The authors suggested a system that is made and put into place to track environmental
variables including temperature, humidity, air quality, and concentrations of hazardous gases in order
to combat this pollution. This gadget will transmit sensor data to Firebase, a real-time cloud database
for data storage and sharing. Firebase will provide data to Android applications, which can then
visualize it. Because it offers real-time positioning data, users may precisely ascertain their location,
follow their progress, and navigate to their intended destinations.

Keywords: Design, GPS, environment, monitor, loT

Introduction

Research Background

The term "Internet of Things" (10T) describes how many of the things that are all around us-
any hardware that has Bluetooth, Wi-Fi, or other modules that let it connect to the internet-
are connected to networks in one way or another. It's also possible that the Internet of Things
(1oT) is a flawless fusion of the physical and digital realms, facilitated by networked sensors,
actuators, embedded hardware, automobiles, appliances, and software, which will
fundamentally alter how we interact, live, and work [11,

One of the wireless sensor network's applications is environmental monitoring. The main
factors causing the changes in the environment are radiation, water pollution, and air quality
pollution. Sufficient oversight is required to ensure that a healthy society and sustainable
global growth are maintained. Environmental monitoring has evolved into a smart
environment monitoring (SEM) system in recent years due to developments in the Internet of
Things (IoT) and contemporary sensor technology. This study discusses SEM contributions
and research projects that monitor radiation contamination, water quality, air quality, and
agricultural systems.

The authors suggested developing and putting into practice a system to keep an eye on
environmental factors including humidity, temperature, air quality, and concentrations of
hazardous gases. This gadget will transmit sensor data to Firebase, a real-time cloud database
for data storage and sharing. Firebase will provide data to Android applications, which can
then visualize it. The Neo M8M GPS module is a high accuracy GPS navigation and
positioning module that is a concurrent GNSS module for the U-Blox M8. Because it offers
real-time positioning data, users may precisely ascertain their location, follow their progress,
and navigate to their intended destinations. Thermistor and capacitive humidity sensor are
the two methods used by the DHT22 temperature and humidity sensor to monitor
temperature and humidity, respectively. The MQ2 Gas Sensor is a smoke-sensitive device
that can identify combustible gases and a variety of gases with quantities of gas everywhere.
The MQ7 sensor measures the amount of carbon dioxide (CO2) in the air and is a carbon
monoxide (CO) gas detector. The MQ 135 sensor can identify hazardous or poisonous gases
present in the atmosphere.
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All of the system's instrumentation and parameters,
including the temperature, humidity, air quality, and
hazardous gas sensors, will be managed by the ESP 32. The
ESP 32 microcontroller board and the 12c LCD display
together provide real-time data from all sensors as well as
GPS latitude and longitude readings.

Objective

The main focus of this research is-

= To design a real time temperature, humidity, air quality
and harmful gas monitoring system without any human
interaction.

Literature Review

The literature review is summarized in the next part, along
with previous research that supports our findings. In the
current setup, four sensors-the DHT22 and the gas sensor
(MQO02, MQO7, and MQ135)-are in communication with the
GPS-controlled environment monitoring system via the
Node MCU ESP 32. The Node MCU collects sensor data
from specific places and uploads it to the Internet of Things
platform so that users may start examining it right away.
The gadget is a component of the Internet of Things since it
requires network access using a GPS module (Neo 08)
connected to a Node MCU ESP 32 microcontroller board. It
requires less human interaction on that part of the system by
integrating data and ambient factors through sensors.

Many research works are being proposed in this area-

Saima Zafar, Ghosia Mira, Rajaa Baloch and Danish
Murtaza, Khadija Arshad (2018) [, has proposed “An IoT
Based Real-Time Environmental Monitoring System Using
Arduino and Cloud Service”. The method for monitoring the
temperature and humidity of the surrounding environment in
real time is presented in this study. Wi-Fi is used to transmit
the detected data to the cloud, where graphical analysis and
real-time data are shown. For the end user, an Android
application is created so they may use their smartphone to
monitor the surroundings of the location where the hardware
is installed. This system may be expanded to create a home
automation system, in which the humidity and temperature
readings that are tracked can be utilised to initiate a
response and manage the heating and cooling equipment
using a mobile app. Examining this system is essential to
comprehending the creation and use of 10T applications, and
it forms the basis for several helpful advancements in this
area.

Neel P. Shah and Priyong P. Bhatt (2017) B! has proposed
“Greenhouse Automation and Monitoring System and
Design and Implementation”. This essay explains how the
current state of climate change and its effects on the
environment have spurred farmers to build greenhouses on
their properties. However, maintaining a greenhouse and its
planting requires a lot of effort, and most of them carry out
essential tasks instinctively. A lack of high-quality data,
which is essential for crop improvement, is another issue
facing agricultural experts. In light of this, we have created
a highly efficient solution utilizing Internet of Things (1oT)
technology to address these specific issues. Our system
automates greenhouse maintenance procedures and closely
monitors the growing conditions within the greenhouse.
Hamed M. Almalki (2020) ™ has proposed “Real-Time
Industrial Environment Monitoring System Design”. The
goal of this study is to propose a new design form with
improved capabilities for an industrial environment
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monitoring system that is affordable, dependable, efficient,
and real-time, drawing on multidisciplinary achievements in
several engineering domains. The proposed design aims to
track, monitor, evaluate, and record the parameters and
conditions of pollution sources in industrial manufacturing
factories. This will guarantee an acceptable level of
environmental quality in the factory, ensure the safety of
workers, materials, and machinery, and ultimately lead to
more optimized factory operations. Utilizing both custom
built modules and widely accessible hardware, the system
design is constructed. Real-time readings and continuous
monitoring are conducted to assess the value and status of
different environmental contamination sources and
situations. All sensor modules wirelessly transmit the
collected data to the main control unit, which processes it,
computes the climate indices, and makes the necessary
corrections.

Aparajita Das, et al. (2018) ! has proposed “Design of an
10T based Real Time Environment Monitoring System using
Legacy Sensors”. This article covers the design of an
operational prototype based on Internet of Things (loT)
principles for real-time environmental condition monitoring
utilizing a few inexpensive, widely accessible sensors. An
Arduino Uno microcontroller board uses a number of
sensors to continually monitor, process, and manage the
many environmental factors, including temperature,
humidity, air pollution, sunshine intensity, and rain.
Recorded information is disseminated through the internet
using an ESP8266 wireless module. The proposed system
permits data saving and transfers sensor data over the HTTP
protocol to an APl named Thing Speak. The suggested
method functions effectively and is dependable. The
prototype has been used to track and evaluate real-time data
utilizing environmental graphical data.

Shao ling Li et al. (2011) © has proposed “Design and
Implementation of Agricultural Greenhouse Environmental
Monitoring System Based on Internet of Things”. A number
of issues, including hard and time-consuming ones, arise
when certain information-such as temperature, humidity,
wind, rainfall, and soil PH-is measured manually during
agricultural production. This study describes the design of
an agricultural greenhouse environmental monitoring
system that leverages the Internet of Things to provide
remote, real-time monitoring of greenhouse environmental
data through the integration of wireless, mobile, and Internet
networks. Using the ZigBee protocol, a wireless sensor
network is set up to gather environmental data, such as
temperature and humidity. Ultimately, the control center
allows access to the gathered environmental data via the
internet and mobile networks. The monitoring system is
capable of real-time agricultural and environmental
information monitoring as well as brief message warming.
In the research under review, we developed an environment
monitoring system for agricultural greenhouses by
integrating wireless sensor networks, mobile networks, and
the Internet. Its benefits over traditional wired networks
include simple installation, inexpensive maintenance, and
frequent updates. There are several potential uses for the
system in precision agriculture.

Chirayu Pranav Darji (2021) [, has proposed “IoT Based
Sensor for Humidity and Temperature Measurement in
Smart HVAC Systems”. HVAC stands for heating,
ventilation, and air conditioning at the beginning. They
explain how an HVAC system works by using heating and
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cooling to regulate and keep an eye on a room's
temperature. It also regulates the amount of humidity in that
space by regulating the airflow and distribution inside the
space. Expensive sensors are needed to measure the
humidity and temperature. These sensors are additional
services, such as data storage and cloud assistance. Thus,
I'm putting up a proposal for an Internet of Things sensor
that uses the ESP8266, Arduino-Uno development board,
and Thing Talk cloud to store data in the cloud. This
affordable sensor monitors and regulates the system's
temperature and humidity by automatically monitoring and
adjusting the humidity and temperature. It does this by
sending the data to a secure server. After examining this
project, the system is very dependable, strong, economical,
and efficient.

After going over every study article, the suggested system
realized that the projects were similar to this one, which is
an environment monitoring system that takes necessary
measurements of temperature, humidity, air quality, and
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hazardous gases. It's interesting to note that while some
other researchers utilized an Arduino MCU ESP8266 in
their work, the creator of this project used an ESP32 (MQ?2,
DHT22, Neo 08), which is more modern and more
reasonably priced.

Methodology

This project's methodology chapter is crucial. Authors has
employed a waterfall development methodology in the
suggested system. The linear-sequential life cycle model
was called the Waterfall Model. It is quite easy to use and
comprehend. There is no phase overlap in a waterfall model;
each step must be finished before the next can start. The
software development process is shown in the waterfall
model as a sequential, linear flow. Usually, in this Waterfall
paradigm, the result of one phase serves as the sequential
input for the following step.

The following illustration is a representation of the 5 phases
of the Waterfall Methodology;

Project planning

Requirement Analysis

Design and Development

Implementation and Testing

Maintenance

Fig 1: Waterfall Development Methodology Diagram for the proposed.

Description of Methodology

Project Planning

In project management, project planning is a procedural
stage when necessary paperwork is generated to guarantee
the project's effective completion. All steps necessary to
create, prepare, integrate, and coordinate new plans are
included in the documentation. The project plan outlines in
detail how the work will be carried out, overseen, managed,
and concluded. The writers have chosen the areas in which
they will work during this phase.

The writers discovered several environmental issues in the
city of Dhaka. The issue with the Environment Monitoring
System is becoming worse every day. The writers talk about
the issue with authorities controlling the GPS-controlled
environment monitoring system. The writers made the wise
decision to find a solution to the issue.

Requirement Analysis
Requirement analysis is the process of developing good
specification for any hardware or software development of

project. In this stage required hardware analysis was learned
to build the project. Every work has some requirements
according to needs. The proposed work does require some
specific resources.

System Requirements-system
isolated into two types

1. Software requirement

2. Hardware requirement

requirement can be

Software Requirements

1. Arduino IDE

2. Firebase

3. Kodular

4. Easyeda

5. Language C
Hardware Requirements
1. ESP32

2. Neo 08 GPS
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3. DHT 22

4. Gas sensor (MQ2, MQO7 and MQ135)
5. Switch

6. 1602 Display with i2c

7. Buzzer

8. Battery 18650

9. Charger

10. Booster.

User Requirements: What the user expects from the
system is one of the user requirements. The customer
desires an easy-to-use, affordable, real-time data access
system with accurate accuracy, as well as one that is
straightforward and easy to monitor and control.

Design and Development

The process of specifying the parts, modules, interfaces, and
data needed to build a system and meet certain
specifications is called design. The process of developing a
system, including its models, procedures, practices, and
approaches, is called development.

The authors created a sensor-equipped device that allows
users to monitor the GPS-controlled environment
monitoring system via a mobile application. The application
can alert users with real-time data from the environment
monitoring system and its standing, and it also stores data in
the cloud using Firebase. That information will be shown
via an Android app.

Design and Development
System Architecture
This is the proposed System Architecture
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Implementation and Testing

The act of carrying out the plan and bringing the project to
fruition is known as the implementation phase. Debugging
is the act of fixing the flaws discovered during the testing
phase. Testing is the process of locating mistakes or defects
in a software product and may be done manually by testers
or can be automated.

Unit testing was utilized by the authors to confirm whether
or not the gadget is operating flawlessly. One kind of White
Box testing is unit testing. In reality, it's a software testing
procedure. The suggested gadget has been put to the test in
real time for temperature, humidity, air quality, and
hazardous gas, and the findings show that it functions
effectively.

Maintenance

After a product is delivered, maintenance is the process of
making changes to address issues, enhance functionality, or
improve other aspects of it. Many people believe that
maintenance only entails correcting flaws. There are several
problems with the GPS Controlled Environment Monitoring
System Based on Internet of Things project that the authors
have presented. Patches are published to address certain
problems. Better versions of the product are also launched
in an effort to improve it. The Internet of Things-based GPS
Controlled Environment Monitoring System is maintained.

&

Device

Firebase

S

/

Android
App

Fig 2: Proposed System Architecture.

Description of System Architecture
The device will broadcast sensor data to Firebase, where
Firebase is a real-time cloud database to hold and share data.
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Block Diagram
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Sensor Output
MQ2
MQ7 Microcontroller module Display
_— ESP32—
MQ135
Buzzer
DHT22 PN
A
. Firebase . /:'k_—* Application
Neo 08 '\__,\ : /‘..,_./"F
e

Fig 3: Block Diagram of Proposed System.

Description of Block Diagram

The ESP 32 microcontroller module is linked to every
sensor in this system, including the MQ2, MQ7, MQ135,
DHT22, and Neo 08 sensors. The hardware components
were linked to the (ESP32) microcontroller module's
outputs, which included a buzzer and display. You may use
a router firebase to store data on a cloud server. The user
may access the device's location, the ESP 32
(microcontroller module), and real-time data reading via the

mobile application.

Flow Chart

An illustration of the steps, processes, or actions taken by
individuals or objects in a complicated system or activity is
called a flowchart. The author's suggested Design and
Implementation of GPS-controlled Environment Monitoring
systems based on Internet of Things algorithm is
diagrammatically represented in the flowchart that follows.

Check and
turn on
device

If
component
connected

properly

Search wifi
connection

If known
wifi found

Device will collect
data from mq sensors
and dht sensor and
gps sensor

Android Application
Collect data from
firebase

Send data to firebase
and show in display

something
wrong in air

Buzzer will beep

A\ 4

Login with deviceid |
and password

register/reset
password

Show mq sensors
values and
temperature and

humidity and gps

Y

Fig 4: Data Flow diagram
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Description of the flow chart

Check the command when the gadget boots up, then turn it
on. It will look for Wi-Fi if all the parts are connected
correctly; if not, it will attempt to switch on. The gadget will
establish a Wi-Fi connection if a known SSID is discovered.
If not, it will function as an access point that the user may
connect to in order to store wireless data. After that, the
gadget will compile data from every sensor, transmit it to
Firebase, and display it. The gadget will beep if there is a
problem. Data from Firebase will be gathered and displayed
by the Android application. The user must log in to view the
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data. The user can view data if they have been validated; if
not, they must register and log in again. The procedure will
then be finished.

Circuit Diagram

A circuit diagram is a visual depiction of the pin
arrangements in an electrical circuit. Simple pictures of the
components are used in pictorial circuit diagrams. The
suggested systems by the author are represented graphically
and connected in the circuit diagram that follows.

us uv4 U3

MQ135 MQ135 MQ135
Ycoo Scoo too
=00 < =00 OO <

=z = R3
?ﬂ)k < 10k 10k
1x1
4 34780 LCD + 2C moduls
LIGND
2 2
R2 47 % vee
4 VY SDA e
Y e S _20%a A
4— B8 20k AN 4
SO
Sl S ooan sl
Ez:::f:??:-:*:‘.'s,H
J’lllllll ‘>Iu
=
o o
® - s
] u1 E 5 5
ESP-WROOM-32 BUZZER1 p 2% i
FMQ-BUZZE 2 Z|u7
las BJu_:RZ s Mini boost DC-DC converter
21C = ==
SIEFEEEREEFEERERRS y - =
:5;"‘“:‘5“;4;:"4;; ==
2N2222
=17 =ET1!
EH-18850
I | . 9
6 Po) 5 51 w4 7 .
' I v V2 E 5 £
4%
2 ER e = e i
= >4 oL
DHT22 GY-NEOSMV2 CLF = g [ TR0 oy
GY-NEO6MV2 = = 2

Fig 5: Circuit Diagram of the proposed device.

Description of circuit diagram

In this circuit Ground or Negative is common connection.
MQ2 sensor VCC connect with +5v, Ground in common,
A0 pin connects with D32 pin with 10K resistor series and
20k pulldown resistor esp32 pin.

MQ7 sensor VCC connects with +5v, Ground in common,
A0 pin connects with D35 pin with 10K resistor series and
20k pulldown resistor esp32 pin.

MQ135 sensor VCC connects with +5v, Ground in
common, AQ pin connects with D34 pin 10K resistor series
and 20k pulldown resistor with esp32 pin.

I2c LCD VCC connects with +5v, Ground in common, SDA
pin connects with D21 with 4.7K pullup resistor esp32 pin
and SCL pin connects with D22 with 4.7K pullup resistor

esp32 pin.

DHT22 sensor 3v connects with +3v on esp32, Ground in
common, DATA pin connects with D4 with esp32 pin.

NEO 8 GPS module VCC connects with +5v, Ground in
common, RX pin connects with TX2 pin and TX pin
connects with RX2 pin of esp32 pin.

For buzzer output Buzzer positive pin connect with +5v in
circuit and negative connects with 2N2222 transistor
collector pin where emitter pin connects with common
ground and base pin connects with D23 pin of esp32 with 1k
resistor in series.

In the power section, there is a battery lithium ion battery.
To charge and discharge, there is a module based on
TP4056.The circuit needs +5vs, which is why there is a
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mini-boost module. To operate whole circuit, there is a
switch to control power section.

Project Description

Device Prototype

All module has all shown in figure 6. This is the prototype
built to achieve the goal. The system state will be restored
once we give it before power, establish a network
connection.

Fig 7: When the prototype is in on mode.

Description of device prototype
As soon as we provide the system electricity and establish a
network connection, the system state is restored. This
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gadget will observe the system by logging onto mobile.
When all sensors are connected to the ESP32, it becomes a
special environmental monitoring tool. This gadget is the
result of the combination of hardware and software. The
device's hardware is made up of five sensors: an LCD
display, a buzzer, a button, a Mini DC-DC bhooster module,
an ESP 32 Microcontroller (Bluetooth and Wi-Fi) module,
three MQ gas sensors (MQ2, MQ7, and MQ135), a NEO 8
GPS module, and an LCD sensor for temperature and
humidity. The humidity and ambient temperature will be
measured via the DHT-22 sensor. The Neo8 GPS module,
often referred to as the U Block M8 competitor GNSS, may
either truck down or display the latitude and longitude
information based on the device's current position. The
MQ2 Gas Sensor is a smoke-sensitive device that can detect
a variety of gases everywhere. It can detect combustible
gases including methane (CH4), butane, propane, alcohol,
and LPG. The MQ7 sensor measures the amount of carbon
dioxide (CO2) in the air and is a carbon monoxide (CO) gas
detector. The MQ 135 sensor can identify hazardous or
poisonous gases present in the atmosphere. The MQ, MQ?7,
MQ135, and DHT2 sensors are all linked to the ESP 32
Espressif microcontroller board in this setup. The ESP32
microcontroller board and the 12c LCD display together
provide real-time data from all sensors as well as GPS
latitude and longitude readings. A speaker that may
proclaim or notify for range is called a buzzer.

Login

In the login interface, the user can install the Android
application in mobile themselves by filling in the device ID
(14484072) and password (*****). If login fail then click
register/change button to update information.

0848 O &

Environment Monitoring System

Device 1D 14484072

password s

Register/Change

Fig 8: Login Interface of Android app in mobile.
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Dashboard Interface kodular 10T Android App on Mobile including temperature,
Dashboard interface at android app Humidity and gas sensor data.
In dashboard interface, the user can see all the data at

og14ame- 0O - o™ 58 1 00 . B8Y

Environment Monitoring System

MQ2 200
MQ7 342
MQ135 276
Temperature 33.4
Humidity 81.4
Latitude 23.76744
Longitude 90.35237

T T

Fig 9: Dashboard Interface at Android app of proposed system on mobile

Notifications and Alerts connection before relying on the notice, which provides the
It will send notifications and alarms when the temperature, temperature, humidity, MQ2 gas sensor, MQ7 gas sensor,
humidity, MQ2 gas sensor, MQ7 gas sensor and MQ135 gas MQ135 gas sensor value.

sensor are outside of range. Please check the internet

07:38 @ S0 I 95% e
Mon, 25 Sept <
Device control Media output
o Data warning ~z

You've used 13.48 GB of data

8 Update postponed. N
@ ¢ ing Sy -
Alert!ll MQ135 e

MQ135 value Is 1400 please check

Alert!!t MQ7 ~

MQ7 value is 1504 please check

Alert!!! MQ2 ~
MQ2 value is 1300 please check

Alert!!! Humidity ~
Humidity value Is 37.4 please check

Alert!!! Temperature ~
Temperature value is 50.4 please check

Notification settings  Clear

i (en] <

Fig 10: Dashboard Interface of Android app for notifications & alerts on mobile.
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Firebase Interface
The desktop will indicate a real-time database when the
Firebase cloud server is accessed. The following screen will
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provide all project overviews, including an exhaustive list of
all sensors, real-time data, and date & time.

e X+
& C  # consolefirebasegoogle.com/project/environment-21285
' Firebase environment =
f Project Overview Rea|t|me Database
Data  Rules Backups  Usage
& Resltime Daiabase
=
A+ uthentication
92023
Build
o1
Release and monitor
Analytics
Engage - '
02: 200
342
i Allproducts B
0334
1415
Q Da
Type here to search ™ ﬁ W q

¥ Extensions (&)

=
&
>
<

<
>

Fig 11: Firebase Interface of proposed system on Desktop.

Conclusions

An important Internet of Things application is
environmental monitoring, which entails keeping an eye on
the surroundings and transmitting data for efficient, short-
term evaluations and assessments. The results and
implementation details of an environmental monitoring
system are presented in this study. A central Node MCU
ESP 32 microcontroller board makes up the system. It
interfaces with a temperature and humidity monitoring
sensor DHT22 at the input, and an ESP 32 Wi-Fi module at
the output. The ESP 32 Wi-Fi module transfers the detected
data to an open loT API Firebase for monitoring cloud
storage through the Internet. Kodular analytics are
performed on data using Firebase, and triggers are created.
The Android operating system is used to construct a mobile
application, and Firebase is used to retrieve data for user
display from anywhere in the globe. The created system is
inexpensive and provides insight into the planning and
execution of a whole Internet of Things application,
including everything from cloud storage and data retrieval
through a mobile application through sensing and wireless
transmission. The app provides the user with real-time data,
allowing them to view temperature, humidity, and gas
sensor data. They may gauge whether or not their
surroundings are healthy for them by looking at these facts.
Should the device detect any data from the temperature,
humidity, or gas sensor that deviates from the expected
range, the user will additionally receive an alarm signal
from the system. This is definitely a benefit. We can
promptly take the appropriate action once we get the
notification. The device's overall performance is acceptable
and appropriate for everyday usage.

Acknowledgments

This paper and the research behind it would not have been
possible without the exceptional support of our supervisor,
Mohammad Anwar Hossain and Noshin Un Noor. Their
enthusiasm, knowledge and exacting attention to detail have
been an inspiration and kept our work. Ajmira Yeasmin,
Mahfuja Jannat Chowdhury Ritu and Sweety Sarker, my
colleagues at World University of Bangladesh, have also
looked over my transcriptions and answered with unfailing
patience numerous questions about the Paper. | am grateful
to all of those with whom | have had the pleasure to work
during this.

References

1. What is 10T in environmental monitoring? Application
of loT EM, Google Search or URL,
https://infisim.com/blog/iot-in-environmental-
monitoring.

2. Zafar S, Mira G, Baloch R, Murtaza D, Arshad K. An
loT Based Real-Time Environmental Monitoring
System Using Arduino and Cloud Service”,
Engineering Technology & Applied Science Research
(ETASR). 2018;8(4):3238-3242.

3. Neel Shah P, Priyong Bhatt P. Greenhouse Automation
and  Monitoring  System and  Design  and
Implementation”, International Journal of Advanced
Research in Computer Science (IJARCS). c2017 Nov-
Dec 8(9). Doi. 10.26483.

4. Hamed Almalki M. Real-Time Industrial Environment
Monitoring System Design, International Journal of
Scientific & Technology Research (IJSTR). 2020
Feb;9(2). ISSN 2277-8616.

~29 ~


http://www.computersciencejournals.com/ijccn

International Journal of Circuit, Computing and Networking

5.

Aparajita Das, Sarma MP, Sarma KK, Mastorakis N.
Design of an loT based Real Time Environment
Monitoring System using Legacy Sensors, MATEC
Web of Conferences. 2018;210:03008.

Shao ling Li, Yu Han, Ge Li, Man Zhang, Lei Zhang,
Qin Ma. Design and Implementation of Agricultural
Greenhouse Environmental Monitoring System Based
on Internet of Things, Applied Mechanics and
Materials, October 2011;121-126:2624-2629
D0i:10.4026.

Darji CP. loT Based Sensor for Humidity and
Temperature Measurement in Smart HVAC Systems,
International Journal of Recent Technology and
Engineering (IJRTE). 2021 Jan;9(5). DOI:10.35940,
ISSN: 2277-3878.

Ortyom YG. Water pollution: A menace to aquatic eco-
diversity and human health: A review. Int. J Agric.
Food Sci. 2021;3(2):47-53.
DOI: 10.33545/2664844X.2021.v3.i2a.74

~30~

http://www.computersciencejournals.com/ijccn



http://www.computersciencejournals.com/ijccn

