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Abstract— Industrial establishments always involve risk to the
environment and people living there. Statistical analysis of the
major-accidents occurred in the last few decades indicate that the
reason for the industrial accidents is either ‘human errors’ or
failure of the machines.So, there is need to analyse the
consequences of potential accidents for the purpose of emergency
planning and disaster management. This proposed vehicle is
equipped with various gas sensors(specificto the industry) which is
capable of detecting gases and alerts the admin using GSM
module and it also stores real time status of the environmentin
cloud through the use of 10T module andthe updates are notified
to the admin.

Index Terms—Gas Detection, Industrial Automation, Pollution
monitoring, Obstacle avoidance.

I. INTRODUCTION

Internet of things (10T) is not a new technology it is around
16 years old. But the idea of connecting devices is much older
than 10T itself, it has been around us at least since the past
three decades .But this concept was known to people as
“embedded internet” or “pervasive computer”. The term
“Internet of Things” was coined by Kevin Ashton in 1999
[1,10]. The concept of 10T gained popularity around the year
2010 and since then various applications of 10T have been
developed for its use in different platforms.

10T has played a big role in Industrial Automation too.
There are various instances where 10T is being applied in
industries to make smart predictions based on previous data
collected and these loT devices deployed are capable of
making accurate decisions as compared to humans by
collecting and communicating real time data.

Industrial monitoring is an important part of industries
nowadays. This monitoring device will monitor the industrial
equipment and it is also used to know the working status of
the machines and industrial components. There are many
methods to monitor the industrial process but the most
efficient and most used is “Internet of Things”.

Release of any dangerous gas or liquid can be one of the
reasons for industrial accidents. The release of these gas or
liquid may lead to the development of a direct or indirect gas
cloud (vapour cloud). The direct gas cloud may develop after
the release of gases from the chamber or a tank. The indirect
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gas cloud may be a consequence of leakage of liquid
substance that forms a pool. If a flammable gas or vapour gets
into the air and there is an ignition source present nearby,
then there is a high chance of fire explosion. Thus, we need to
keep monitoring the industrial space and keep all the
precautionary actions ready in case of any misfortune.

Il. RELATED WORK

Industrial 10T is an enduring and an active topic for all the
scientists and engineers. It has solved many issues in the
industries and also introduces new technologies every year to
the industries. In this section, we discuss the existing
environmental monitoring and management issues and
previous systems.

A. Gas detection system

Gas detection devices have been used by various industries
for a long time. Gas detection systems were introduced first
for the mining industry this was used to identify any
particular place in the mining area where it is dangerous for
human beings to enter as some places tend to have high level
of harmful gases which was impossible for humans to
identify without entering. So this device was introduced in
the market for the safety of miners. As the technology
progressed a wide range of applications were developed for
gas detectors like in industrial activities, refineries,
manufacturing plants, transportation, even for commercial
vehicles and houses [2,9].

B. Pollution monitoring system

Pollution monitoring is an exercise to measure the levels of
air pollution in an area. This helps in understanding the status
of the air quality we breathe. Creating such systems with the
help of 10T helps us to not only to analyse the quality of air
but also to store these results for future use. Policy makers
have often cited these systems as an integral part of a
pollution control strategy. These systems were also
introduced for vehicles to monitor pollution caused by the
vehicles. To detect pollution these systems often use specific
gas sensors like NDIR sensors (carbon dioxide and carbon
monoxide), NOx sensor (nitrogen oxide), ESP8266 (Dust
sensor), etc [3,8].

C. Environmental Monitoring

Environmental observance could be a method that's
performed to characterize and monitor the standard of the
setting. These systems were introduced to reduce human
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effort to gather information about the environment and also to
assist human beings in many situations or circumstances in
which arisk is involved. There are many applications of these
systems like for air quality monitoring, soil monitoring, water
monitoring, etc. As these systems are used to monitor large
area and collect a lot data it is important to manage these data
and store them [4].

D. Equipment Monitoring

Every year a lot of money is spent on maintenance of the
equipment used in the manufacturing industries and often
some loss is occurred because of failure of the equipment.
But in the recent years, equipment monitoring is being used
and using equipment monitoring the failure of the equipment
can be predicted using the previous stored information. This
system of monitoring equipment is based on IoT. These
systems monitor the equipment frequently so that their
performance is noted in every situation and if any unusual
thing is identified then the admin is requested to review the
equipment so that any future damage to the equipment is
prevented [5-7].

I11. PROPOSED SYSTEM

The proposed system uses 10T to monitor the environment
of the industrial space and stores the data when a change is
detected. The system is integrated with MQ2 gas sensor
which is capable of detecting gases like Carbon monoxide,
Hydrogen, Methane, Propane, LPG, Smoke, Alcohol, etc.
When these gases are present around this vehicle the sensor
detects and it notifies to the user and simultaneously uploads
the data to the cloud using the 1oT module. When a gas sensor
detects the presence of a gas the data is sent to the
microcontroller which checks the safety or permissible limits
of the gas and a notification is sent to the user through GSM
device. The module is not a fixed system. It can be
maneuvered by humans through the Bluetooth device and
smartphone. Also it can be made to move like an automated
vehicle for which the Ultrasonic sensor is being used. Hence
it also becomes a obstacle avoiding system.

IV. IMPLEMENTATION

A. Architecture of the system

The block diagram shown in Fig 1 is the system
architecture of the proposed system. This monitoring system
is a movable system that has a robot mechanism that acts as
the body of the system that will carry all the other
components and the robot mechanism will have four wheels
like that of a car and two DC motors are used to run the
vehicle. As a power supply, a battery is used. The Arduino
Mega is used which is a microcontroller that will be
connected to each component and it will control all the
Sensors.
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Fig 1. Architecture of the proposed system

An ultrasonic sensor is placed in front of the vehicle so that
it will detect any object within distance of 20cm and if any
obstacle is detected then the vehicle will change its direction
accordingly. This makes the vehicle less dependable on
humans. The other components used are LCD display to
show the real time data, an 10T module to store and upload
the real time data in cloud, GSM module is used to send an
alert message to the admin when a change in atmosphere is
detected. A gas sensor and a temperature sensor is used to
monitor the environment.

The whole architecture of the system is divided into three
modules.

1. Obstacle avoidance vehicle

The first module is an obstacle avoidance vehicle that is
used to detect any obstacle in the path of the vehicle. Using
ultrasonic sensor the obstacle is detected and the path of the
vehicle is changed automatically without any human
interaction. This module is proposed to make the whole
system movable. By making the whole monitoring system
movable the application of the system is increased because
this monitoring system can be used in an area where humans
can’t enter or humans cannot be present there for a long time.
The architecture of the first module is given in Fig 2. The first
module act as a base for the next two modules.
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Sensor Arduino
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Fig 2. Architecture of obstacle avoidance system
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2 Gas Detection System

The second module is a gas detection system that is used to
monitor the industrial space. This module allows the admin to
monitor the industrial area without being present at the site.
This system consists of three components apart from the
components used in first module. Gas sensor is used to check
the presence of any gas of any chemical. More than one gas
sensors can be used together. MQ2 or MQ7 can be used to
detect gases. Along with sensors a LCD display is used to
display the gas detection status whether any gas is detected or
not. The LCD also displays the reading of the ultrasonic
sensor. In this module, Bluetooth HC-05 module is used to
control the system wireless. The Bluetooth module allows the
vehicle to move without direct assistance from humans. The
Bluetooth module can be connected to an android app that
will have voice commands or button commands. Using these
commands the vehicle can be run. The purpose of using
Bluetooth component is to control the vehicle wireless so that
the vehicle can be controlled with comparatively far distance.

Battery
LCD
Gas Sensor . Display
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Bluetooth
Obstacle al
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Fig 3. Architecture of Gas Detection System

Fig 4. Gas detection system integrated with ultrasonic
sensor and LCD panel.

3.Communication Module

The third module is the final module, which is proposed to
perform the task of communication. The data that is collected
by the sensor can be utilized for future predictions and can be
used to find some kind of pattern in the results obtained by
the sensors.

Retrieval Number: B1263098251119/2019©BEIESP

DOI: 10.35940/ijrte.81263.098251119 2334

ISSN: 2277-3878, Volume-8, Issue-2S11, September 2019

Battery
. GSM
Gas : Maodule
Detection
System Arduing
Mega
Obstacle * .| 1oT Module
Avoldance '
Viehiche

Fig 5. Architecture of Communication module

The information collected can be stored using the loT
module and using GSM module the information can be sent
as an alert message to the admin. A Buzzer or a LED can also
be used to notify the admin about the change in environment.

V. RESULTS

After implementation of each modules the following
results for monitoring industrial area are obtained.

The first module, “Obstacle avoidance car” takes the input
from ultrasonic sensor and finds the distance between the
vehicle and the nearest object in front of the car. If the
distance is less than 20 cm then the car moves its path
automatically.

Esmam ] \, .‘

Fig 6. Distance calculated by ultrasonic sensor
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Fig 7. Obstacle detected
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The second module, “Gas detection system” takes the air
components as the input through the gas sensor and if any gas
is identified in the air then the message is displayed.

GAS NOT [:-ETEEiTE[.-‘ )

Fig 8. Gas not detected by the sensor

GAS DETECTED ] )

Fig 9. Gas detected by the sensor

The third module, “Communication module” is used to
communicate any output generated by the two modules to the
admin or user. Using GSM module, the admin is alerted with
a SMS and through 10T module these data are stored online
for future use.

VI. CONCLUSION

This paper introduces an loT based system for monitoring

industrial spaces. This

vehicle system is useful for the

industries which has a gas chamber or space where there is
possibility of a gas leak. Different industries can use
respective gas sensor as required. This system is movable
system unlike the existing systems.
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