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Abstract— Air pollution monitoring is extremely important 

as air pollution has a direct impact on human health and 

environment. The level of pollution has increased with time 

by lot of factors like the increase in population, increased 

vehicle use, industrialization and urbanization which results 

in harmful effects on human wellbeing by directly affecting 

health of population exposed to it. The parameters of the 

environment to be monitored are chosen as temperature, 

humidity, volume of CO, volume of ammonia, detection of 

leakage of gases like - smoke, alcohol and LPG. The 

additional advantage of the system is that it continuously 

monitors the level of the gases if the gas level reaches below 

the threshold limit of gas then alerts the consumer about the 

leak by sending SMS to the authorized person through the 

GSM and an alarm is generated immediately. 
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I. INTRODUCTION 

A. Air Pollution Problem 

Air pollution is the biggest problem of every nation, whether 

it is developed or developing. Health problems have been 

growing at faster rate especially in urban areas of 

developing countries where industrialization and growing 

number of vehicles leads to release of lot of gaseous 

pollutants. Harmful effects of pollution include mild allergic 

reactions such as irritation of the throat, eyes and nose as 

well as some serious problems like bronchitis, heart 

diseases, pneumonia, lung and aggravated asthma. 

The increase in the development of technology and 

the human race, we failed to take care about the 

surroundings in which we live in. Thus we polluted the 

environment and thereby reducing the quality of the place 

we live. Even though there are several aspects of pollution 

such as soil, air and water pollution, out of these air 

pollution acts as the serious aspect as the other can detected 

visually and by taste, but the polluted air cannot be detected 

as it can be odourless, tasteless and colorless. The hazardous 

gases also include LPG and alcohol. Hence air quality 

monitoring is needed in order to provide useful information 

about the pollution and can take appropriate measures to 

mitigate the negative impact whenever it is necessary. 

Therefore, it is required to create a tool which will 

monitor the air quality of our environment, content of 

different gases present in air or area around us and display 

the data on LCD.  

B. Problem Solution 

To monitor the quality of air, a new framework is proposed 

that monitors the parameters of the environment around us 

such as NH4, CO, presence of smoke, alcohol, LPG, 

temperature and humidity and dust with the help of GSM. 

Various gas sensors are used here to detect air pollutants, 

LPG and alcohol. Few of them are shown below. Fig.1 

shows the gas sensor and Fig.2 shows the PM2.5-PM-10 

sensor. 

 
Fig. 1: Gas Sensor 

 
Fig. 2: PM Sensor 

The Arduino microcontroller has been chosen to 

perform the desired task of gas leakage detection and 

warning. Fig.3 shows the Arduino Uno board. The Arduino 

can provide the user with: 

 Low-cost and low-power measurement hardware that 

is suitable for mobile measurement; 

 User-friendly data collection and processing software; 

 Gathering high quality data; 

 Easy to use instrument that can be used commercially 

by a large number of people. 

 
Fig. 3: Arduino Uno board 

The basic working principle of the system includes: 

 Sensing of data through sensors. 

 Convert the analog (voltage) data into digital form. 

 Process the digital data and display it on LCD. 

There is an additional feature in this project, the 

system continuously detect the amount of gases and 

displayed these amount on LCD display at every 10 sec. If 

the gas level reaches below the threshold limit of gas then 

alerts the consumer about the leak by sending SMS to the 

authorized person through the GSM and an alarm is 

generated immediately. The software package PROTEUS 

has been used for testing the microcontroller program and its 

functionality virtually through a simulation environment. 

Once the program has been tested successfully via the 

PROTEUS simulator, it is subsequently embedded into the 

microcontroller. 
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II. PROPOSED MODEL 

This system mainly consists of five gas sensors, temperature 

and humidity sensor, LCD display, A/D Convertor, 

ATmega328P microcontroller with GSM module. The 

sensors which are used here as: MQ-135 (Air quality 

sensor), MQ-7 (CO sensor), MQ-5 (LPG sensor), MQ-137 

(Ammonia sensor), SDS011 (PM2.5-PM10 sensor) and 

DHT11 (Humidity and Temperature sensor). Block diagram 

of the system is shown inFig.4. 

 
Fig. 4: Block diagram 

 
Fig. 5: Flowchart 

The main function of gas sensors is to continuously 

detect the gas leakage in the air. These sensors offer many 

advantages like long lifetime, low cost, reliable and high 

sensitive to their respective gases. Microcontroller is also 

responsible for linking measurement results with geographic 

coordinates from GPS and sending these data to server using 

GSM link. Gas sensor modules are connected to the Arduino 

Uno board using jumper wires. The Analog pin on the 

sensor is connected to the analog pin on the Arduino board, 

while the +5V and GND pins on the sensor module are 

connected to the 5V Vcc and GND (ground) pin respectively 

on the Arduino board. The Arduino Uno board is then 

connected to a LCD display and GSM module. This system 

detects the amount of the LPG, alcohol and other air 

pollutants and displayed these amounts at every 10 second 

in the LCD display. The microcontroller digitizes the 

voltage and checks whether the concentration is within safe 

level or not. If the concentration of the gases is beyond safe 

levels (the safety level is programmable) then alerts the 

consumer about the leak by sending SMS to the authorized 

person through the GSM and an alarm is generated 

immediately through voice module. Fig.5 shows the 

flowchart of the given system. 

III. EXPECTED RESULT 

Overall system was designed and tested by introducing the 

small amount of gases near gas sensor module. The system 

detect the level of gas in the air and display these amount on 

LCD display, if it exceeds the safety level then send a SMS 

to the consumer using GSM modem and activate the alarm 

to alert the user. 

IV. APPLICATIONS 

 This project used as security system in applications 

like homes, hostels, industries and workshops, roadside 

monitoring etc 

 It can also be used for indoor air quality monitoring. 

 It can also helpful to make the data available to the 

common man. 

 Because of its low power consumption, reliability, 

portability this system used in other applications likes 

smoke detection.  

V. CONCLUSION 

Potential hazardous gases in the work place are a critical 

issue. Therefore, the issue of air quality is now a major 

concern for many countries which have been working to 

improve air quality by controlling emissions of harmful 

substances into the atmosphere, improving fuel quality, and 

by integrating environmental protection requirements into 

the transport and energy sectors. An embedded system for 

hazardous gas detection has been implemented. The gas 

sensors and the critical level of the respective gas should be 

known, and then this system can be implemented for 

detecting various gases either in domestic area such as 

places of educational institutions, residential and industrial 

areas which avoids endangering of human lives. Real time 

monitoring enables immediate warnings of the presence of 

harmful gases in the air, thus protecting people. This system 

provides quick response rate and the diffusion of the critical 

situation can be made faster than the manual methods. .As 

this method is automatic the information can be given in 

time such that the endangering of human lives can be 

avoided. The system is affordable and can be easily 

implement in the chemical industries and in residential area 

which is surrounded by the chemical industries or plants, 

even in houses to detect LPG for avoid endangering of 

human lives. This paper provides a cost effective audio-

visual solution for air pollutants, alcohol along with LPG 

leakage detection in homes and commercial premises and 

audibly alert the users in case of a hazardous situation and 

provide warning signals. 
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