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Abstract: According to the data from the government of India more than 130 grams of carbon dioxide is emitted per passenger 

kilometre and the legal threshold is 130g CO2/km. We designed a portable device to check the pollution levels of the vehicle 

frequently. This device monitors the green house gas levels coming from the vehicles to take the required steps to control the 

levels of gas emissions and eventually making the vehicle fuel efficient. It detects the level of hazardous gases with the help of a 

MQ2 sensor, which is sensitive to carbon dioxide, carbon monoxide, methane, Nitrogen Oxide, sulphide and sends the 

information to a smart phone via bluetooth connectivity using a Blue tooth module, showing whether the vehicle is in good or bad 

condition. 

 

1. INTRODUCTION:  

The word “Pradushan Saniriksha” means pollution 

surveillance in Sanskrit. Air pollution is one the greatest 

threats in the world right now, in India its already getting 

difficult to breathe in most of the metropolitan cities. This 

device aims to monitor the green house gas levels coming 

from the vehicles to take the required steps to control the 

levels of gas emissions and eventually making the vehicle 

fuel efficient. The vehicles becoming emission free is still a 

long process and this device is a step towards it. In urban 

areas around 60 Percent of air pollution is caused from our 

vehicles. Air pollution creates respiratory disorders making 

the life expectancy of people go down. The vehicle 

population of  Hyderabad, which was 16.72 lakh in 2010, 

has reached 28.28 lakh by October this year(2019), with 

officials expecting the figure to touch 30 lakh by the year 

end(2019).[3(b)] The amount of old vehicles on the road is 

also more which are primarily responsible for the most toxic 

emissions. 

In present scenario (2019), the vehicular emission is 

responsible for roughly 25% of the total increase in carbon 

dioxide all over the world. About 90% of the CO in 

atmosphere comes from gasoline engines. Today, CO2 is 

one of the major factor for global warming, and at second is 

carbon monoxide. NOx represents both nitrogen dioxide 

(NO2) and nitric oxide (NO). The vehicular emissions are 

the reason for 50% of NOx in the world. [4(a)] 

If the vehicle is old, if the unit of pressure (psi) of the tyres 

are not checked regularly, if car AC is used all the time or 

the other cases when the engine gets more load resulting in 

more emissions of the toxic gases. The simple solution for 

this is to monitor the gas levels and take the required steps to 

control it by just proper maintenance of the vehicle. 

This device detects the levels of the hazardous gases 

mentioned above and sends the information to a smart phone 

via blue tooth module.  

 

2. LITERATURE SURVEY:  

The burning of fossil fuel and the emissions generated by it, 

is increasing year after year 

The data collected by the Indian Government from the year 

2000 to 2010 shows that the PPM levels of carbon dioxide 

globally increased from 369.4 to 389.78 and the emissions 

from fossil fuels got increased from 6750 million tonnes of 

carbon to 9139 million tonnes of carbon globally.[2(b)] The 

data also collected from the Indian Government showed the 

Air Quality Index monitoring in all the states of the country, 

the metropolitan cities and the towns where most of the 

industries are located were mostly polluted. Delhi being the 

most polluted city throughout the year.[1(b)] Most of these 

cities has too much of vehicle population, Delhi alone has 

1.09 crores of vehicle population in which 40 lakhs are older 

vehicles. These older vehicles emit most of the toxic gases 

present in air. These vehicles have to be identified by the 

traffic police officials to make their work easy the data from 

the device can be directly transferred to a webpage for the 

officials to monitor on the gas levels emitted by the vehicles 

via a WiFi module, This is the future advancement for the 

device. 

The data shows that more than 4.2 billion people in Asia are 

breathing air many times dirtier than the World Health 

Organisation(WHO) safe limit. It only takes into account 

areas that are populated to avoid skewing the numbers for 

countries such as Russia and China that have vast 

unpopulated regions. Historically China had most of the 

headlines for poor air quality. But as the data comparision of 

the two countries between 1998 and 2016 shows, India is 

now in a far worse state than china ever was.[4(b)] 

The three main gases that vehicles emit and which are 

harmful to humans, animals and plants on the planet are  

a. Carbon Monoxide 

b. Methane 

c. Nitrogen Oxide 

Carbon Monoxide: 

Breathing Carbon Monoxide can cause dizziness, headache, 

vomiting, and nausea. If levels of CO are high enough, one 

may become unconscious or die. Exposure to moderate and 

high levels of CO over long periods of time has been linked 

with increased risk of heart diseases. The People who 

survive severe CO poisoning may suffer long-term health 

problems can be related to breathing or heart diseases.[5(b)] 

Methane:  

Methane(CH4) is generally considered second to carbon 

dioxide in its importance to climate change. The presence of 

methane(CH4) in the atmosphere affects the abundance of 

other greenhouse gases, such as water vapour, troposhperic 

zone and carbon dioxide.[6(b)] 

Nitrogen Oxide:  

Main effect of breathing in raised levels of nitrogen dioxide 

results in the increased likelihood of respiratory problems. 

Nitrogen dioxide inflames the lining of lungs, and it can 

reduce the immunity to lung infections. This can cause 

problems such as bronchitis, flu, colds, coughing and 

Wheezing. [7(b)] 
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As these gases are the most harmful to humans and other 

living beings on the planet we built a device which monitors 

the PPM levels of these gases emitted from the vehicles and 

gives this information to the user.   

Usage of Hardware Components and Software 

Research Paper Technology Usage 

Initial 

Development and 

testing of 

Microcontroller- 

MQ2 Gas Sensor 

for University Air 

Quality 

Monitoring. – 

Brawner Brian L. 

Heyasa and Van 

Ryan Kristopher 

R Galarpe.[1(a)] 

 

Gas Sensor 

(MQ2) 

To detect the 

hazardous gases 

emitted by the 

vehicles in analog 

values 

 Working 

Principle of 

Arduino And 

Using It As A 

Tool For Study 

And Research – 

Leo Louis[3(a)] 

Arduino as the 

microcontroller  

It is used as the 

microcontroller to 

process the code 

dumped into it. 

Wireless 

Communication 

Using HC-05 

Bluetooth Module 

Interfaced With 

Arduino - Mrs. 

Anisha Cotta, 

Miss. Naik Trupti 

Devidas and 

Miss. Varda 

Kalidas Naik 

Ekoskar[2(a) 

 

Bluetooth Module 

(HC-05) 

This is used for 

the 

communication 

between the user 

and the device. To 

receive and 

transmit data. 

 

3. EXPLANATION:  

The incomplete combustion in the engine of the vehicle 

leads to large emissions of green house gases contributing to 

increase in pollution and having great effects on the 

environment.  

The device to monitor on the green house gases which 

should not exceed the pollution levels given by the 

government. 

The device is made using  

1. Arduino has ATmega 328 Microcontroller. 

2. Sensors 

• Gas Sensor (MQ2) which is most sensitive to CO 

and smoke. 

• Bluetooth Module (HC-05) used for receiving data 

or information and also transmitting data or 

information. 

3. Actuators 

• LEDs’. 

• Buzzer. 

4. Arduino IDE is a open source software used as the 

program editor and up-loader to the arduino board.  

The gases released from the vehicle contains Carbon 

monoxide and many other harmful gases, to measure the 

PPM value of those gases we came up with a formula 

sensor_voltage=gas_value*3.3/1024, where sensor voltage 

is the value measured after the gas value which ranges from 

0-1023, 10 bit ADC which is converted to digital value and 

multiplying it to 3.3v which is the maximum power supply 

given to the sensor. The multiplied value is divided by the 

range of the sensor values. 

To get the PPM values of Nitrogen Oxide, Methane and 

Carbon Monoxide the formula respectively is given below 

  

26.572*e^1.2894*sensor_voltage  

10.938*e^ 1.7742*sensor_voltage  

3.027*e^1.0698*sensor_voltage 

The constants in the formula are used for the calculation of 

the PPM values. 

S no. PPM 

levels of 

Nitrogen 

Oxide 

PPM 

levels of  

Methane 

PPM 

levels of  

Carbon 

Monoxide 

Condition of 

the vehicle 

1. <300 <300 <15 Good 

condition  

2. <600 <600 <30 Badcondition 

3. >900 >900 >40 VeryBad 

condition  

The above mentioned are the PPM levels of each gas and the 

judged condition of the vehicle and the code is edited 

accordingly. 

 

4. BLOCK DIAGRAM 

 
The gas sensor MQ2 senses the gases coming out of the 

exhaust pipe of the vehicle, as the sensor is installed there, 

connected to the arduino and also getting power supply from 

the arduino. The sensor sends the information in analog 

form, the 10 bit ADC present in the arduino turn the 

information into digital form which ranges from 0-1023. 

The values from the gas sensor are taken to calculate the 

PPM values of the green house gases from the above 

formulae. The acquired data is then sent to a smart phone via 

Bluetooth connectivity using a Bluetooth module HC-05. 

The data is transmitted for the user to see. The user can 

transmit commands to the microcontroller to turn off the 

actuators as here we used LEDs’ and a buzzer for indication 

if the vehicle is in bad condition. 
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5. PROCESS DIAGRAM 

 
Ardunio is a micro controller. In this case it is used to 

calculate the different ratios of gasses coming out from the 

vehicle and judging the vehicle status. Gas sensor detects 

different gasses emitted by the vehicle. Bluetooth module is 

used as a communication device for the transmission of the 

information from Arduino to the destination. Mobile phone 

is the device we are using to know the final status of the 

vehicle. 

The process of execution is, as the microcontroller is 

programmed for the detection of high level of PPM values 

of gases using gas sensor  

• The first process in this is detection of gases, here 

the density of the gases is known and its PPM value is 

calculated and the judged vehicle status is given. 

• The next process is transmitting the data or the 

information to the smart phone connected to device via 

Bluetooth. All the information coming to the 

microcontroller, and the judged vehicle status according to 

the level of gases emitted is transmitted to the smart phone. 

• Smart phone should have a Bluetooth interface app 

which is used to receive and transmit the data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. FLOWCHART: 

The flowchart below shows how the program is executed 

and the output is obtained. 

 
Since the program runs in a loop the functions are performed 

repeatedly and it stops when the device is disconnected. 

 

7. CONCLUSION AND RESULTS: 

As a result this device can be used to monitor the vehicle 

performance in gas emission and if it is performing bad the 

steps of maintaining the vehicle are to be taking. 
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For future advancements using WiFi Module we can upload 

the real time data to web pages which are monitored by the 

traffic police officials. As Delhi has over 4 million vehicles 

which are older than 15 years, these vehicles can be 

identified easily. 

The results obtained after testing the device for different 

vehicles we observed that older vehicles, heavy vehicles, 

trucks taking overload and not properly maintained vehicles 

were in bad or in very bad conditions. 
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a. Important links 

1. https://data.gov.in/resources/air-quality-respect-

suspended-particulate-matter-under-national-air-

quality-monitoring 

2. https://data.gov.in/resources/global-average-

temperature-and-atmosphere-concentration-carbon-

dioxide 

3. https://telanganatoday.com/28-lakh-vehicles-

hyderabad-roads-counting 

4. https://ig.ft.com/india-pollution/ 

5. https://ephtracking.cdc.gov/showCoRisk.action 

6. http://www.ccacoalition.org/ar/slcps/methane 

7. https://www.environment.gov.au/protection/publica

tions/factsheet-nitrogen-dioxide-no2
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