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Abstract— Internet of Things aim towards creating life 

easier by automating each little task around North American 

nation. The advantages of IoT may be extended for 

enhancing the present safety standards. This paper discusses 

associate autonomous-IoT enabled drone-based harmful and 

toxic gas discharge detection system to assess the measure 

of specific gas concentrations in chemical and different 

industries. This is often be particularly of interest in those 

harsh environments wherever it's impractical for a 

personality's to travel and check pipes answerable for 

discharge of gas because it can risk the lifetime of humans. 

The system is in a position to figure in doubtless risky 

emissions areas toxic gas leakages in fully secure operating 

conditions for the operators. Used as payload on an 

Unmanned Aerial Vehicle (UAV), it will give gas 

measurements with adaptive and high resolution sampling 

rates in accordance to gas concentration and carrier speed. 
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I. INTRODUCTION 

Harmful Gas Detection System is one amongst the foremost 

wants in industries particularly chemical industries because 

the gas utilized in chemical industries are harmful for the 

health of humans. This technique deals with the health-

sector of web of Things domain. Internet of Things aims 

toward creating life easier by automating each tiny task 

around us. The advantages of IoT can even be extended for 

enhancing the prevailing safety standards. We tend to gift an 

autonomous IoT enabled drone harmful and toxic gas 

outflow detection system to assess the measure of specific 

gas concentrations in chemical and different industries. 

Drone can even reach such places in chemical industries 

wherever it's impractical for human to travel and find the 

outflow purpose. Exceptional options are the tiny size, the 

low power consumption and prices, compared to ancient 

systems. 

Unmanned Aerial Vehicles are widely used for data 

collection and analysis. Data collected by these vehicles will 

be more accurate than a human operator collecting data. A 

mobile robot attached with sensors and camera can 

continuously monitor the environment conditions where it 

gives correct details. It will provide a safe situation because 

it is not possible for a human operator to monitor the area 

where gas leakage has happened. It creates danger for 

human and also the environment. This paper deals about the 

IoT driven proposed system with the benefits of detecting 

harmful and hazardous gas through drones at real time from 

anywhere in the chemical industries. 

This is especially of interest in those harsh 

environments where it is impractical for a human to go and 

check pipes responsible for leakage of gas as it can risk the 

life of human. 

This system is capable of working in potentially 

hazardous emissions areas - toxic gas leakages - in 

completely secure working conditions for the operators. It is 

used as payload on an Unmanned Aerial Vehicle (UAV), it 

can provide gas measurements with adaptive and high 

resolution sampling rates in accordance to gas concentration 

and carrier speed. At present there are several methods 

available to detect the gas leakage. But the main drawback 

of such systems is it uses a static network of sensors. By 

using this static network the correct source of leakage 

cannot be identified. The gas as soon as it leaked it will 

spread very fast in air. Thus a proper device should be 

required to detect the leakage. So, we came up with the 

proposed solution of an unmanned aerial vehicle (UAV) 

carrying gas sensor with the WIFI module constituting a 

device which can provide real time data to the operator 

through the mobile application. 

II. LITERATURE SURVEY 

Gas leak detectors use sensors to spot probably dangerous 

substances that you just can’t see or smell. Today, there 

square measure a large number of device technologies 

obtainable for business use which will simply and quickly 

notice harmful gases within the air, however this wasn’t 

perpetually the case. The history of gas leak detection is 

jam-packed with fascinating stories concerning the various 

ways that folks accustomed discover whether or not a 

district was full of toxic gas or alternative substances. Keep 

reading to find out more. 

A. In The Beginning 

The First Method for gas detection was used by coal miners 

in the 19th and early 20th centuries during the Industrial 

Revolution. At first, they enlisted a person to wear a wet 

blanket and carry a wick with the end lit on fire. They would 

move the lit wick along the walls of the mine, and if there 

was a pocket of methane gas, the wick would ignite. The 

damped blanket helps the tester to keep him save. However, 

sometimes large pockets of methane caused the entire area 

to be engulfed in flames. When the mining industry realized 

that using humans as a portable gas leak detector was too 

dangerous, they tried finding other methods. When the 

people realized the dangers of detecting methane in mines 

using this method, they started to look for other means. 

B. Canaries in a Coal Mine 

The first method adopted involving humans, as that seemed 

to be the only solution. Before the start of the shift, everyone 

was removed from the mine. Every person would wear a wet 

blanket over his shoulders and head and used to carry a long 

wick with its end lit on fire. This brave person then entered 

the mine and began to move the flame of the wick along the 

walls of the mine. When the man would hit a small pocket 

of methane gas, it would ignite, but the miner remained 
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fairly safe under the dampened blanket he was wearing over 

his shoulder. Every once in a while, the audacious laborer 

would hit a large pocket of the extremely explosive gas, 

which might ignite the whole space around him. 

The next method of detection was to take a canary 

into the areas where mines are situated. Canaries were used 

because they have an extremely loud chirp sound. 

Additionally, they have the closest resemblance to our 

nervous system that controls breathing. 

The minors would go the area where their canaries 

were housed and located and look for the canary that 

appeared to be not doing well. The miner would then carry 

the bird to its cage into the mine. Earlier it was said that 

when a canary was about to die, it would start to shake the 

cage and if the canary did this, the miners knew that they 

have to exit the mine. If the canary wasn't making any noise, 

they knew that they had to make an even more urgent exit as 

something had caused the canary to die. 

C. The Rise of the Safety Light 

The next type of gas detection used was the safety flame 

light. It was the first type of portable gas detection 

equipment. Major benefit of using a flame light, of course, 

was that it provided light, which helped the miners to see in 

the mine. The flame was encapsulated in a flame-arrest or 

shell so that there would be no way the flame could ignite 

the outside atmosphere. On the outer surface of the flame 

light was a glass piece that had three incisions running 

horizontally along the glass. Miners would always start the 

flame in the middle in an area only when the fresh air was in 

abundance. If the flame lowered or was starting to die out, 

miners knew that the concentration of oxygen is low, since 

fire needs oxygen to stay alive. If the flame went higher, 

they knew the area contained methane because methane is 

rich in oxygen. However, the flame light still poses a life 

threat to miners. 

D. Modern Technologies Take Over 

The modern era of gas detection started with the creation of 

the catalytic sensor by Dr. Oliver Johnson in 1926. The 

sensor was able to detect a mixture of combustible elements 

in the air to prevent explosions in fuel storage tanks. The 

first portable gas detection monitor used an analytic valve 

that measured the amount of methane in the atmosphere. 

Detection of methane was achieved using a catalytic 

diffusion sensor that would burn the gas inside. Today, 

portable gas detectors are made to detect carbon monoxide. 

Soon once gas detection became a locality of the 

mining trade, alternative industries followed suit. Some 

applications enclosed sewer water treatment plants, oil 

refineries, chemical processes, bleaching of metals and 

refrigeration. Since not all of those industries were ready to 

use a detection technique the gas monitor was introduced. 

The first gas monitor was a tool with a valve that 

analytically showed what proportion gas was gift within the 

atmosphere. The gas was detected through a sensing element 

referred to as the chemical process diffusion sensing 

element. The matter with this sort of meter was that every 

time you needed to ascertain what proportion gas was gift 

you had to manually press a button on the monitor. 

Today, gas detectors have batteries that alter the 

instrument to endure long periods of your time while not 

having to be turned off. 

E. Another Techniques 

With the rapid development of petrochemical industries in 

recent years, the interest in gas leak detection and 

localization has increased due the loss of life, injuries, and 

damaged equipment caused by the toxic gas leakage. Apart 

from the manufacturing and production point of view, real 

time information about the distribution area of hazardous 

toxic gases in large-scale industry is needed to ensure safety 

precaution for the first-line working staff during various 

operations in production, storage, transportation, and usage. 

Thus, gas leakage source estimation continues to be a major 

part of intelligent industrial sensing systems. Gas leakage 

source localization and boundary tracking have been 

intensively investigated in the existing literature as follows: 

1) Fixed Cable based Sensing 

Traditional monitoring system consists of high resolution 

sensors with fixed installation. The sensor data is sent to the 

control center through long-distance cables, which results 

very high cost. Deploying a large number of fixed cable-

based sensing devices is not cost-effective in a very large 

monitoring area. 

2) Big Mobile Robots 

Expensive mobile robots are used to localize underwater gas 

leakage. Generally, these robots are designed in large size 

with good mobility, however, require very high cost for 

manufacturing as well as maintenance. Since the 

localization in robot-system is difficult due to its high 

degree of mobility, the high cost restricts further 

applicability in the large-scale monitoring. 

3) WSN based Localization & Tracking 

Wireless sensor networks (WSNs) are multi-hop systems 

with randomly deployed sensor nodes in the monitoring 

area. The gas concentration, diffusion direction, speed, and 

other physical parameters are measured by various senor 

nodes. Compared with previous collaborative localization 

and tracking systems. WSN has following advantages: 

1) Due to low-price sensor nodes, the self-organized 

WSNs perform better target estimation and localization 

than the robots which have higher cost and lack of 

cooperative movement. 

2) The sensor nodes are deployed in areas where the 

robots have no-access for monitoring. 

4) Small Autonomous Mobile Robots 

Called as Electronic Nose: Small size autonomous robots 

with low complexity and high mobility are widely used for 

sensing continuous objects. The smell and biochemical 

sensors in a single robot measure the gas density and 

estimate the direction as well as velocity of the gas 

diffusion. 
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Fig. 1: Various Types of Sensing Elements 

F. Toxic Gas Detection & Monitoring using IoT 

Harmful gases escape accidents square measure the most 

reason for the death of employees operating in industries 

that work chiefly victimization chemicals. Gas escapes are 

often simply be detected and controlled by victimization 

latest ways obtainable in data technology by applying web 

of things. This project meant to avoid industrial accidents 

and to watch harmful gases and to intimate alert message to 

safety panel of business victimization Arduino Uno R3 and 

web of things. Arduino Uno R3 board is employed as central 

microcontroller that is connected with detector. So this 

device is often used as multi gas detection equipment 

additional over the speed of response is high. If the amount 

of the gases goes on top of the traditional level means that 

indication through the net specific receiver section than it's 

indicated by an alarm. The information obtained by detector 

is hold on in web which may be used for any process and it 

may also be accustomed analyze and for up safety laws. 

This model are often extended in future for providing higher 

living setting for folks in and around industries with a 

security equipped setting. 

Sensor continuously monitors the gases in the 

surrounding and posts in to the server for storing and usage 

of data futurly. While continuously monitoring if any gas 

level exceeds the range to that of normal range in air the 

alert will be enhanced and a SMS notification will be posted 

to safety control board of organization and even to the 

workers mobile station only if required. It carries the syntax 

of parameter (maximum permissible value) = value detected 

at the moment. If value detected at that particular moment is  

greater than that  of maximum  permissible  value  an  SMS  

has  sent  by  imitating  the  GMS  module  through 

commands programmed in micro controller. 

III. RESEARCH METHODOLOGY 

Many chemical factories and industries need to agitate 

innumerable harmful and virulent gases. Generally the fault 

or leak in one in all the pipe in massive factories will slowly 

have an effect on the lifetime of the employees this may 

have an enormous impact on employees life until they get a 

touch of the cause. Some industries have gas detector which 

might inform them of pipe leak however the question still 

arises-Where the precise location is? And additionally will it 

doable for human to require risk of his life and go there to 

ascertain. We tend to came up with an answer to the current 

drawback by implementing a drone which might simply 

move to the place wherever it's impractical for human to 

travel and additionally notice the precise location of the 

leak. They're factory-made as stationary (fixed) units and 

that they work by signifying high levels of gases through a 

series of hear able or visible indicators, like alarms, lights or 

a mixture of signals. Whereas several of the quality gas 

notice or units were originally fictitious to detect one gas. 

While traditional methods have been used for a 

long time, they are slow, risky and costly. Further, 

inspection workers who have access to contaminated areas 

face a wide range of risks when exposed for long periods. 

To overcome some of these and other challenges, the 

proposed system uses drones, which provide faster, cost-

effective and safe unmanned aerial methane detection 

solution. A typical application involves the attachment of a 

gas sensor to the drone integrated with image, video and 

location and other sensors or technologies that support the 

identification of leaking sections of the infrastructure. 

Unmanned Aerial Vehicles are widely used for data 

collection and analysis. Data collected by these vehicles will 

be more accurate than a human operator collecting data. A 

mobile robot attached with sensors and camera can 

continuously monitor the environment conditions where it 

gives correct details. It will provide a safe situation because 

it is not possible for a human operator to monitor the area 

where gas leakage has happened. It creates danger for 

human and also the environment. 

The planned system integrates drone with MQ2 

detector. MQ2 gas detector is associate electronic detector 

used for sensing the concentration of gases within the air 

like LPG, propane, CH4, hydrogen, alcohol, smoke and 

monoxide. MQ2 gas detector is additionally referred to as 

chemi-resistor. It contains a sensing material whose 

resistance changes once it comes in touch with the gas. This 

modification within the worth of resistance is employed for 

the detection of gas. MQ2 may be a metal chemical 

compound semiconductor sort gas detector. Concentrations 

of gas within the gas area unit measured employing a 

resistance network gift within the detector. This detector 

works on 5V DC voltage. It will sight gases within the 

concentration vary of two hundred to 10000ppm. 

In a planned system the system is developed 

specified it also can reach such places in chemical industries 

wherever it's impractical for human to travel and find the 

discharge purpose. Outstanding options of this area unit the 

tiny size, the low power consumption and prices, compared 

to ancient systems. 

Many systems fail to acknowledge a few factors in 

field of alerting the people or staff about the leakage. 

Therefore we have used IoT technology which can display 

all readings and display alert message on the mobile 

application on each and every worker mobile phone. We 

represent a system which can detect various harmful gases 

such as carbon oxide (CO), methane (CH4), LPG, hydrogen, 

propane, carbon monoxide smoke, alcohol etc and can also 

detect smoke if somewhere fire situation arises. System 

consists of Gas detection sensor, Arduino board, Drone, 

Node MCU and Mobile application. 
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Fig. 2: Inspecting Pipeline using UAV 

 
Fig. 3: Process Flow of Proposed System 

IV. RESULT 

The outcome of using the system will be 

1) Detection of leakage of harmful gases using an 

Unmanned Aerial methane detection is a faster, safer 

and less costly solution that enables maintenance teams 

to accurately and reliably identify and address gas 

leakage. 

2) To pinpoint the location of gas leakage is a tough task 

but by using an unmanned aerial vehicle this could be 

done in less time with less effort and as well as with 

less risk. 

3) Reachable to places where it is impractical for humans 

to reach. 

4) Safety equipment for workers. 

5) Mobile application helps in getting alert messages. 

6) The old methodologies took days for monitoring for 

leakages, thus continuous monitoring was not possible. 

Using a drone-based sensing system whole area can be 

monitored in a few period of time. Thus, this system 

provides continuous monitoring. 

7) This system can be integrated with a mobile or web 

application for better visual understanding. 

V. CONCLUSION 

The main emphasis of this paper was to highlight major 

safety benefits of drones integrated with IoT particularly. 

The drones have the potential to replace the traditional 

manual detection methods and it provide better and more 

detailed data while reducing safety risks, costs, and 

operational downtime. Using IoT technology for Gas 

Leakage Detection improves employee safety, wider 

coverage and costs effective solution while providing 

actionable reports. As the technology advances, it has the 

potential to provide an inexpensive and reliable solution to 

the industries that produce or use methane gas. 

Today, the oil and gas companies such as BP are 

deploying the drone-based methane detection system to 

inspect most of their facilities. According to BP, a drone 

will complete an inspection, which takes about seven days 

using traditional means, in only 30 minutes. This will save 

the company more resources and labor costs while enabling 

them to address issues much faster. 
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