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ABSTRACT 

This paper reviews the existing solutions, their effectsand brief study of an IOT based gas detector 

system, as the LPG gas is most commonly used in homes and small-scale industries. It also surveys 

various technologies used for detection of LPGgas leakage. As this paper also lights on the work 

related to the existing technologies. WSNs have been used for boundary estimations. With the 

development of sensors-based Technology, the user and the fire department could be alerted by the 

message and with the imaging, leakages are detected. more and more new devices are applied to the 

power system with the help of technology. Accurate boundary estimation, calibration is an important 

issue due to the fast movement, and invisibility of the gas leakage.  
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I. INTRODUCTIION 

Technologies have been developing in the 21st 

century. with the developing technologies gases 

have been played the vital role in development. 

The gases are contained and uses as per theneed 

is been used in many different sectorswhich 

includes industrial and residentials. These gases 

mainly contain propane, iso-butane, 

methane.etc.are harmful and could 

leadhazardous incidents. The household gases 

such as LPG mainly contain propane and iso-

butane with smelling (distinct odor liquid) 

agent ethyl mercaptan (Ethanethiol).Many 

accidents tendencies due to short circuits,gas 

leakages, Etc. Any such leakage can cause vast 

damage for industry, human lives, and 

surrounded ecosystem. Gas leakages could not 

be avoidable, because of present factors such as 

technological limitations and human errors. But 

impact of the incidents could be minimized by 

detecting such areas or places of leakages as 

early as possible and taking necessary and 

immediate actions. This lightthe importance of 

accurate and timely gas leakage detection in 

such systems. Using the latest device-

basedtechnology such gas leakages would be 

effectively detected and alarms could be 

installed on the required areas. Such 

environments require wireless long-distance 

reliable solution for gas leakage detection, such 

as prevention, and automation.  
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II. NEEDS OF SUCH SYSTEM  

The actual needs of gas detection systems 

follow the incidents and disasters due to 

leakages and fire in flammable gases. The 

flammable gases in the LPG(Liquified 

Petroleum Gas) which are more likely to catch 

fire(propel) and could lead to the hazardous 

incidents. The incidents are highlighted in 

various report, cases, newspapers, channels and 

social media. The [8] news channels social sites 

reports the cases of the LPG gases, this includes 

the cylinder blasts and explosion in residential 

areas like home and industrial-like Factories, 

Etc. In the various different places of India, 

which are Delhi, Hyderabad, Jaipur, Jammu, 

Chennai, Etc. The report states the confirm 

100+ kills within 5 years and more than 

hundreds of people injured in such blasts. The 

kills include children, teens, young, women, 

and adults. This also gives the lead to the loss 

of material, wealth and provides short-term 

andlong-term disabilities to human kind. The 

gas detectors could detect the gas or the leakage 

which could act to provide intermediate 

prevention or take an action to reduce such 

heavy loss.  

A.  Gas Detectors 

[6] There are various techniques of gas 

detectors  

I. Chemical-based- Electrochemical , 

Photoionization 

II. Sensor-based- Catalytic bead 

(pellistor),Infrared point ,Semiconductor 

,Ultrasonic 

III. Imaged based-Holographic(holograms 

generated),Infrared imaging 

 

The technique which are affordable and 

convenient in a regular basis which are most 

commonly used are via image sensing and with 

sensors 

The main threats involve Ex-Ox-Tox…. 

Danger 

B. Risk Factor 

[7] There are three categories of risk 

-Ex – explosion by flammable gases. 

-Ox – Oxygen Risk of asphyxiation by oxygen 

displacement. Oxygen Risk due to increase of 

flammability by oxygen enrichment. 

-Tox –poisoning by toxic gases. 

III.   METHODOLOGIES 

C. Image based: 

[1]Most of the gases(Imaged-based) are 

invisible to human eyes thus, Infrared imaging 

allows the workers to “see” volatile organic 

compounds that are invisible to the human eye 

.The image sensing based systems are generally 

used in industrial sectors with the image 

detecting they have the systems which could 

control a leak or take immediate 

actionsprovided via the Drew  images captured 

from the surrounding,By looking for the right 

wavelength of infrared “heat” the camera sees 

what people cannot.  

This could be used to locate the terminal of 

leakage and could perform the safety actions. 

the technology benefits the industries in many 

ways.The ThermaCAM® GasFindIRTM 

camera from FLIR Systems, is an infrared 

spectral imager which helps to visualize the 

absorptive and emissive properties of gases 

/vapors from the environment.  Using these 

technologies we can detect various gases like 

[10]propane,[9] butane...etc with their infrared 

spectrum. 
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[11] fig 1: The video demonstrates the Invisible Gas Using FLIR 

Thermal Imager. 

 

D. Sensor-based 

 sensor-based technology is most convenient to 

use. As the technology is much affordable and 

is used widely. The device uses the sensor 

which senses the Environment as per its sensing 

capacity. Then the communication happens 

with the wired or wireless medium. The data 

transmitted to the processing system which 

processes the data from its self-stored default 

data or via the programmed basis. The actuated 

system then performs the task which is operated 

and instructed by the processed system. 

[3] The method comprises of the wireless 

communication system from the transmitter to 

the receiver the transmitter sends the sensed 

data over the channel the receiver takes the 

processed data. If it detects any harmful gases 

in the ambiance, the system will trigger an 

alarm to the user. The system works 

accordingly with the hardware peripherals. The  

LPG gas detection sensor used is MQ-6(which 

detects the change in concentration of LPG the 

air)when the system sense the data is processed 

by the MSP 430 microcontroller which cast the 

data wireless through CC1200 radio 

transceivers data casted, is fetched by CC1200 

again as a receiver .the [5]ADC converter 

converts into digital values, the microcontroller 

which is efficient and has low power 

consumption which compares the values with 

the default set values if the data is altered the 

microcontroller drives the alarming system 

connected with the LED and buzzer which in 

Addition displays the message on LCD. This 

buzzer provides the alertness to the people who 

are within the organization. This system also 

provides visual alertness to the user through the 

LCD and LED.  

[2] The system comprises of three units :1) 

sensor unit 2)microcontroller unit 3) GSM 

modem 

The systemconsists of fire (flame sensor) and 

gasleakage detection system, Microcontroller 

with GSM module and protection circuitry. The 

hardware peripherals mainly includea sensor 

section, control unit, network module,and 

power supply. The microcontroller sends signal 

to the GSM module and if the connection 

establishedthe microcontroller sends an 

acknowledgment signal back to the 

microcontroller. Then if there is any gas 

leakage in the atmosphere it is detected by the 

gas sensor unit using the MQ-6 and MQ-9 Gas 

Sensors which detect gas leakage by comparing 

the concentration of ethanol which is present as 

a mixture in the LPG and CNG with air sensors. 

After the sensor unit detects the gas leakage, a 

signal is sent to the Analog-Digital Converter 

unit of the microcontroller which then sends 

activation signal to other external devices 

connected to it such as buzzer, GSM module. 

And in case of fire leakage the fire flames 

detected by the temperature sensor and 

activates the buzzer and water sprinkler. The 

GSM module gets activated which sends a 

warning [4] SMS to the user. At the end, when 

the gas or fire leakage is successfully stopped 

then with the help of the reset button the whole 

system is made to reach its initial stage. It then 
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gives analog voltage as output.

 

Fig 2:Flowcchart of sensor based System 

IV. CONCLUSION 

The methodologies given in the papers and their 

proposed system are satisfied in a constrained 

environment. The infrared imaging or the 

imaging via different technologies determine 

the location of the incident. The system which 

gives the information of the imaging-based 

output could be used to control the hazard 

before it happens and could be detached 

whereas the sensor-based system only alerts the 

user ,as incident happens or after the fire is 

exploded. For the safety the systems could 

define the approximate used of the data that 

leads to refine accurate boundary Estimation 

and calibration of processed data. the derived 

resultsare noted that average time required to 

detect LPG leakage is less at PPM. The system 

works effectively and gives alert for excess 

temperature detection above 50°C for any 

change in condition. The alert is provided by 

the LED, LCD,buzzer or SMS which to the 

respective subscriber/user via the system 

module. Results, today in many areas[12]It has 

also improved the IOT based monitoring and 

detection in various oil and gas industries. 
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