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1  �Introduction

Following the variety of environmental parameters to decide the nature of our envi-
ronment is facile. The most often observed parameters include temperature, humid-
ity, precipitation, air pressure, UV index, air quality, and toxins, for example, CO2, 
CO, SOx, and unstable natural mixes. One of the prompt advantages brought about 
by the procurement of such physical decencies, similar to soil dampness, tempera-
ture, and saltiness, can be found in agribusiness, where critical water asset reserve 
funds can be accomplished [1]. The gathered information includes significant sub-
tleties for an assortment of associations and organizations. With monitoring results, 
governments can take educated decisions regarding the effects of the environment 
on society and how society influences the environment [22].

Wireless sensor networks (WSNs) are becoming commonplace worldwide 
because of the improvement of minimal effort and low control wireless innovation. 

A. Sampathkumar (*) 
School of Computing Science and Engineering, VIT Bhopal University, Bhopal, India
e-mail: sampath.kumar@vitbhopal.ac.in 

S. Murugan 
Department of Computer Science and Engineering, Mewar University, Chittorgarh, India 

A. A. Elngar 
Faculty of Computers & Artificial Intelligence, Beni-Suef University, Beni Suef, Egypt 

L. Garg 
Department Computer Information Systems, Faculty of Information & Communication 
Technology, University of Malta, Msida, Malta
e-mail: lalit.garg@um.edu.mt 

R. Kanmani · A. C. J. Malar 
Department of IT, Sri Krishna College of Technology, Coimbatore, India
e-mail: r.kanmani@skct.edu.in; a.christyjebamalar@skct.edu.in

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-38516-3_10&domain=pdf
https://doi.org/10.1007/978-3-030-38516-3_10
mailto:sampath.kumar@vitbhopal.ac.in
mailto:lalit.garg@um.edu.mt
mailto:r.kanmani@skct.edu.in
mailto:a.christyjebamalar@skct.edu.in


182

WSNs are a gathering of spatially deployed detecting hubs with low upkeep neces-
sities that can consequently screen environmental parameters and move information 
to a primary database by means of a wireless system administrator through a door. 
There are various applications for WSNs. Most monitoring applications depend on 
WSNs, which have the undeniably favorable circumstances of lower costs because 
of link substitution, variable system topologies, versatility, and lower support costs. 
Wireless sensors and sensor systems have been utilized effectively in arrangements 
in different fields, including environmental monitoring, catastrophic event anticipa-
tion, current utilization monitoring in huge structures, and radiology monitoring 
frameworks for restorative applications [2] (Fig. 1).

WSNs for IoT environmental observation applications are being attempted. High 
trustworthiness, insignificant strain, and long maintenance free movement, are a 
few central functions of WSNs, whereas the nodes often present a variable and 
crazy climate. The IoT [2] has created changes in the info trade. Wireless sensor 
networks [3] depend upon pattern setting advancements during which we tend to 
speak with the surroundings by distinguishing the properties nature. The rule utili-
zation of WSN sensors customarily screens physical or environmental conditions, 
for example, temperature, weight, and sound, and their information passes through 
the framework to a vital location [4].

To satisfactorily accumulate and sort the information at IoT finish nodes, a 
straightforward information exploit structure is basic in most IoT systems. Whole 
deal mechanical environmental information support uses a WSN [5]. In this chapter, 
another system for surroundings observation structure subject to development of a 
WSN is proposed. A WSN is usually depicted as a briefing of nodes that support-
ively sense and manage the surroundings, sanctioning joint effort between people or 
PCs and therefore the close surroundings. The current WSNs fuse device nodes, 
mechanism nodes, entries, and shoppers. Indeterminable device nodes are com-

Fig. 1  Wireless sensor network architecture
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pleted indiscriminately within or close to the observation zone (sensor field), with 
the assistance of self-affiliation. The assembled information transmits to different 
device nodes by skipping through sensor nodes (Fig. 2).

To get to the gateway node after multi-bounce directing, and finally arrive at the 
administration node through the web or satellite, observed information is passed on 
by different nodes; this procedure is finished during transmission. The job of the 
client is to arrange and deal with the WSN with the administration node, distribute 
monitoring missions and accumulation of the observed information.

2  �Related Works

The focal point of this chapter is on radio recurrence (RF) vitality collecting for 
versatile wireless multiuser multicarrier systems. Specifically, joint information and 
vitality improvement systems are created to control portable wireless gadgets using 
RF vitality. For every client, two kinds of collecting capacities are possible: one 
only gathers from committed RF signals; the other partially recovers from both 
devoted and environmental RF signals [6].

The authors present a modified plan of an environment monitoring framework 
for the Internet of Things (IoT) for temperature, humidity, and CO2. Information is 
sent from the transmitter node to the beneficiary node in the created framework. The 
information received at the collector node is observed and recorded through a 
graphical UI (GUI) in an exceed expectations sheet on a PC made in LabVIEW. An 
Android application has likewise been created to move information from LabVIEW 
to a PDA for remote information monitoring [7].

Fig. 2  Overall system architecture of the IoT for environmental monitoring
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The authors present a paper on the contextual analysis of a shrewd environ-
ment dependent on continuous information gathered by the city of Aarhus, 
Denmark. They examined the air contamination levels so as to distinguish unfor-
tunate or abnormal areas dependent on the Air Quality Index (AQI). An AI system 
for twofold [20, 21] and multi-class issues, specifically a neural system, neuro-
fluffy strategy, and bolster vector machines, has been utilized to identify irregular 
areas in the contamination database [19]. MATLAB recreation results demon-
strate that AI methods are dependable as far as precision and tedious for shrewd 
environments [8].

This paper proposes an indoor or open air quality monitoring web data frame-
work and a wireless sensor network. Two distinctive brilliant organizer models 
dependent on a Raspberry Pi, with and without a Jenni inserted PC and wireless 
system facilitator Ethernet fringe switch, have been actualized [9].

3  �Proposed Methodology

The climate conditions in the outside surroundings of a home or any structure are 
checked and information is transmitted to the cloud server. The advantages are this 
framework will consequently transmit the ongoing environmental information. 
The information can be seen from anyplace in the world. This application is to 
watch and routinely update the environmental conditions, and if they become 
strange, variations from the norm can be noted in the cloud and vital activity to 
decrease those anomalies should be possible.

Pseudo code for Proposed Environmental Monitoring System
•	 Step 1: Start the process
•	 Step 2: Collect the input data from the sensor nodes attached in the 

environment
•	 Step 3: Make sure the data collected from the sensor node is related to tempera-

ture, gas, and sound.
•	 Step 4: Iteration 1: Make a decision whether the data is related to temperature; if 

yes send the data to the device. If not check whether the data received is related 
to gas or sound.

•	 Step 5: Iteration 2: Make a decision whether the data is related to gas; if yes send 
the data to the device. If not check whether the data received is related to tem-
perature or sound.

•	 Step 6: Iteration 3: Make a decision whether the data is related to sound; if yes 
send the data to the device. If not check whether the data received is related to 
temperature or gas.

•	 Step7: Gather all the data from the respective nodes and send it to the device to 
alert the users.

•	 Step 8: Stop the process (Fig. 3)
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3.1  �Environment Monitoring System

Environment tracking condition checking is an IoT application that serves to moni-
tor environmental conditions of any domain and the circumstances can be seen by 
everyone with the help of the Internet. This software is coherently persuasive and 
quickly gives the circumstantial conditions [6]. The framework offers a machine the 
chance to check the circumstance and adjustments happens over the wrapping. This 
structure makes use of Arduino, sound sensor, gasoline sensor, temperature sensor, 
humidity sensor, and IoT module [20]. The temperature and saturation sensors 
screen and give the encounters with respect to the climatic adjustments, and they are 
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Fig. 3  Flowchart for proposed system
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extremely useful to the agribusiness industry. The gas and sound sensors are applied 
to observe the debasement of circumstances [10]. Using this module, we can find 
the polluted zone and direct attention toward the humans residing in the sullied area. 
Changes in the climatic structure cannot always be defined correctly nor is risk 
always portrayed, but the use of an IoT module can depict gradual differences in a 
site and they will be processed inside the cloud. There are numerous modules used 
in this system as discussed later.

3.2  �Sensor Module

An IoT board is necessary to fulfill an association of online software essentials with 
unquestionable high-quality situations that allow the embedded machine maker to 
efficaciously, quickly, and faultlessly add net machines to their programs [11] 
(Fig. 4).

The module’s UART replacement characteristic and website page control make 
it ideal for online far off programs, for example, environmental sensors and records 
from a smaller battery worked with faraway sensor arrange gadgets [12–14].

The proposed coordinated gadget monitors temperature, humidity, weight, radi-
ant power, sound force, and CO level in the air to make the environment canny or 
intuitive with items utilizing wireless correspondence [15–18]. The proposed model 
is shown in Fig.  3, which is more qualified to the monitoring of environmental 
parameters. The proposed architecture is represented in a 4-tier/level model with the 
functions of each module developed. Level 1 corresponds to the environment, level 
2 sensors and sensor data collection, level 3 decision making, and level 4 intelligent 
environment. Level 2 is designed for sensors with appropriate characteristics. Each 
of these sensors is operated and controlled within their sensitivity and detection 
range. Between levels 2 and 3, the actions required for detection and monitoring are 
performed under conditions such as threshold value determination, detection fre-
quency, and messages (alarm or signal or LED).

The graph in Fig. 5(a) shows the sound intensity levels during day time at regular 
time intervals. The graph in Fig. 5(b) shows the sound intensity levels at night time. 
The graph in Fig.  5(c) shows the average sound intensity levels throughout the 
entire day. The threshold value is dependent on the average value (Fig. 5a–c). The 
graph in Fig.  5(d) shows the average CO levels throughout the entire day. After 
completing the analysis on sensed data, the threshold value will be set for necessary 
controlling actions.

4  �Conclusion

Incorporating gadgets into the environment and monitoring them gives self-insurance 
(smart environment) for the environment. These sensors should be placed in an envi-
ronment of need to gather information for examination. By actualizing sensors in the 
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environment, we can indicate the environment, that is, it can speak with different 
items through the system. The gathered information and the aftereffects of the exami-
nation utilizing Wi-Fi are then accessible to the end client. This chapter presents smart 
environmental monitoring and an effective and cheap incorporated framework. The 
proposed design discussed the elements of various modules. Tentatively, the idea of 
respective sound and air contamination monitoring frameworks with IoT to screen 
two parameters has been analyzed. After that, sensor settings were sent to the cloud 
(Google Spread Sheets). This information is helpful for further investigation and can 
be effectively imparted to opposite end clients. This model can be expanded to screen 
contamination in urban areas and create mechanical territories. To ensure general 
wellbeing against contamination, this model offers a successful and modest answer 
for ceaseless environmental monitoring.
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Fig. 4  Proposed system architecture
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