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Abstract— Air is a wide spread entity that is the victim of 

emerging advancements in technology. These advancements 

in the modern world improve the way of life, but it leaves 

behind its traces of growth in an adverse way. Air pollution 

is caused due to many reasons like automobiles and 

industrial emissions. Air pollution requires periodic 

monitoring, to analyse its severity. So, it comes handy to get 

the pollution status in smart phones. Measuring the air 

quality in the travelling route of the user, the pollution levels 

are updated in the real-time. A star-based rating system is 

provided comparing the measured values with the standard 

Air Quality Index (AQI) values. 

Key words: Air Quality Index (AQI), Android application, 

IoT (Internet of Things), ESP8266 Wi-Fi Module, Air 

quality sensor (MQ 135), Temperature and Humid Sensor 

(DHT 11), Smart City 

I. INTRODUCTION 

The AQI (Air Quality Index) are the values framed by 

Government agencies, which denotes the air quality. This 

level will be increased because of large emissions of air 

pollutants, which occurs predominantly in urban areas. 

Prolonged exposure to the polluted environment can cause 

health hazard which ranges from minor breathing trouble to 

serious heart/lung disease. Therefore AQI is measured in 

traffic areas and a solution for poor air quality is 

implemented. The tool for measuring AQI is implemented 

by Government of India in 2017 which provides the base for 

air quality monitoring. 

II. PARAMETER OF AIR QUALITY 

Pollutant particles with an aerodynamic diameter lesser than 

2.5um (PM2.5) and lesser than 10um (PM 10) are the major 

health related pollutants concentrated by the World Health 

Organization 

 PM2.5 

10 µg/m^3 annual mean 

µg/m^3 24-hour mean 

 PM10 

µg/m^3 annual mean 

µg/m^3 24-hour mean 

India has framed its own AQI values corresponding 

to its standards. The National Air Quality Index was 

launched in New Delhi on September 17, 2014 under the 

Swachh Bharath Abhiyan. The pollution control board has 

been operating National Air Monitoring Program (NAMP). 

It has more than 342 monitoring stations over 240 cities of 

India. The new index measures eight parameters namely 

PM10, PM2.5, NO2, Pb, SO2, CO, O3 and NH3. There are 

6 AQI categories denoting the severity of the polluted 

environment. 

 
Table 1: Different AQI Measurements 

III. PROPOSED METHOD 

The sensors, MQ 135 & DHT 11, collect data from the city 

roads. The Wi-Fi module transmits the data to the firebase, 

which stores the dataset. This data is then displayed in the 

android application, “Air Pollution Monitor”. The real time 

updates are provided with the help of the firebase. The 

collection of data from more number of sensors will give a 

more accurate AQI of that particular area. With the help of 

the source and destination location, the application will 

provide the AQI of that route. The block diagram is shown 

in fig 1. 

 
Fig. 1: Block Diagram 

MQ-135 is an air quality sensor which has a lower 

conductivity in clean air. When pollutants are present in the 

air, the sensor’s conductivity gets higher. This change in 

conductivity produces a corresponding output as an analog 

signal. MQ135 gas sensor has high sensitivity to smoke and 

other harmful gases. 

DHT11 is a digital humidity and temperature 

sensor, which provides a calibrated digital signal output of 

the temperature and humidity. It is made of two parts, a 

capacitive humidity sensor and a thermistor. It detects 

humidity by measuring the electrical resistance between two 

electrodes. The change in resistance between the two 

electrodes is proportional to the relative humidity. 

The data from these sensors will be consolidated by 

the NodeMCU ESP8266 Wi-Fi Module. It consists of a 

firmware, NodeMCU, which is an open source IoT platform. 

It is equipped with integrated TCP/IP protocol stack, which 

can give any microcontroller, access to the Wi-Fi network. It 

is capable of either hosting an application or offloading all 
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Wi-Fi networking functions from another application 

processor. 

The Wi-Fi module transmits the collected data to 

the Firebase, for the next process. It is a backend platform 

for web, Android and IOS applications developed by 

Firebase, Inc. then acquired by Google in 2014. It offers real 

time database, different APIs, multiple authentication types 

and hosting platform. 

 
Fig. 2. AQI in Different Areas 

The Android application has two major parts which 

is the air pollution monitoring and route evaluation. The 

application is supported with ffirebase. The monitoring of 

AQI is displayed in the list-view using ffirebase recycler 

view, which displays the area name and its current AQI 

value, humidity and temperature. The values will be updated 

automatically whenever database updates. The travel route 

is obtained from the user’s source and destination location. 

The locations are entered and their latitude, longitude 

positions are obtained using Places API. The shortest route 

or way from the specified source to destination is given by 

Directions API. 

The Directions API returns a number of latitude, 

longitude positions. The Latitude, longitude positions are 

used to plot the route in Google map. It is required for visual 

interpretation to the user. The latitude, longitude values of 

each sensor is compared with this list of latitude, longitude 

values from Directions API to determine the overall AQI of 

the route. After obtaining that required values these 

locations are markedd with colored cloud image depending 

on the AQI category. This value is represented in a scale of 

1 to 5 to evaluate AQI. The quality rating provides 

suggestions for corresponding categories, which are helpful 

for precautions. 

IV. FIELD SETUP 

The optimal placement of the sensor will be on the city 

roads, which gets exposed to pollution at higher rates. These 

city roads will produce fluctuating AQI. So, it is mandatory 

for a real-time update to get more accurate results. The 

sensors are placed on street lights, which are at regular 

intervals on the road. The ideal placement will be 7-9 feet 

from the ground. The average value of these sensors will 

give the AQI of that Particular Street or area. Using this, the 

user’s travel route will be evaluated and categorized based 

on Government norms. 

 
Fig. 3. Field Setup 

V. ROUTE SEGMENTATION 

The AQI will be incorrect to take average of all sensors. So, 

the process route segmentation will be performed. The 

sensors are placed at an interval of 500 meters. A maximum 

of 10 sensors will be a segment and its average value will be 

considered for final star rating. 

 
Fig. 4: Segmentation 

VI. RESULT 

After the entire process is complete, the AQI values of areas 

and the route to be travelled, will be updated directly to the 

Android Application. 

 
Fig. 5: Results 
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VII. CONCLUSION 

We are working to use the concept of the Internet of things 

to its extent and improve the functioning of the device. This 

application for air pollution monitoring will help you 

prepare for the upcoming crisis by pollution. 
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