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Abstract— Air Pollution is one of the major risk factors in India, The exhaust emission of motor vehicles are majorly CO 
,PM,HC, NOx, These pollutant introduced various health effects like asthma, heart disease, lung diseases. The increase in the 
number of vehicles leads to heavy road traffic leading the way to high emission rate.  Existing approach of measuring vehicle 
emission is a tedious process because it involved with various expensive instruments or simulation model. Since it is not 
efficient way to measure vehicle emission in real time, automation system for air quality monitoring in traffic area was 
developed. National Ambient Air Quality Standard (NAAQS) was studied to compare the pollutant level to select the 
threshold value. In proposed IOT-based approach, sensor array will be used to measure the CO, PM concentration level at 
traffic area, and the environmental variable like temperature and Humidity also included the data will be compared with 
threshold value based on Air Quality Index (AQI). The location can be stamped using GPS. The pollution status on different 
route will be displayed on Google Map. The data will be send to server sing GSM network. 
  
 Index Terms—Vehicle emission, sensor array, IOT, GPS, Google Map, GSM, , Air Quality Index, NAAQS. 

 
I. INTRODUCTION 
Air Pollution is one of the major problems in India. Nearly 1.2 
million people dies every year due to air pollution in India. 
Nearly 75% of people in India exposed to air pollution every 
day. Air Quality has been monitored by Nation Ambient 
Monitoring Programme, under which several agent are 
working on including state and central government. The air 
quality monitoring station was located in particular location 
and sample of the air was collected from different zone like 
industrial, traffic, and residential area. The pollutant vale was 
measured from the sample [6]. This approach include with 
various expensive instruments. Some existing approaches 
that used to measure the air quality in traffic areas are the 
vehicular emission was measured with mathematical 
approach using formula, the emission factors can vary based 
on speed, distance, fuel type of the vehicle. The other 
approach was international vehicle emission IVE model to 
estimate the emission level. This model highly used to 
estimate the emission in India because of its features that 
support different driving modes, Meteorological variables, 
fuel type [5]. Another modelling approach that  simulated the 
traffic model using VISSIM and emission model using 
VERSIT+[9].The next expensive model that uses athelometer 
for Black carbon, CO analyzer for CO, these instruments are 
highly expensive[2].Mathematical approach also used, the 
emission factor was calculated based on different parameter 
like speed, fuel type, distance[1]. These approaches are not 
suitable for the real time monitoring, hence Internet of things 

approach was selected to monitor the environment and 
update the user to aware of pollution level in their route and 
act accordingly. In real time few sensor based approaches 
also used. The Mobile-DAQ unit gathers air pollutants levels 
(CO, NO2, and SO2), and packs them in a frame with the GPS 
physical location, time, and date. The frame is subsequently 
uploaded to the GPRS-Modem and transmitted to the 
Pollution-Server via the public mobile network. Air-Pollution-
Index: Function to convert the raw pollutant level received 
from each Mobile-DAQ to pollution standards called air 
quality index (AQI) using the formula the pollution standard is 
defined according the air quality standards of a particular 
region [10]. The sensor Node has been deployed on the top 
of the vehicle  in their experiment they have used Metal 
oxide Semiconductor(MOS) sensor to measure 
CO,NO2,Ozone and Electrochemical sensor for CO . The 
Electrochemical senor have more linearity response than 
MOS, but Electrochemical sensor are expensive than MOS [8. 
To reduce the emission rate from the vehicle government of 
India Adapted EURO standard which describe the limited 
range of pollutant that can emit from different types of 
vehicle. The pollution level of the vehicle increases day by day 
due to old vehicle usage, fuel type of the vehicle, growth of 
vehicle and infrastructure of the environment leads to 
congestion which leads to increase the growth of pollution. 
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II. SYSTEM ARCHITECTURE 
The sensor node used to detect the pollution level in the 
environment. The node has Carbon monoxide, Dust, 
Temperature and Humidity gas sensor. There are five types of 
gas sensor available they are electrochemical, infrared, 
semiconductor, catalytic bead and photo ionization. 
PIC16F877A Microcontroller, GSM module, Battery power 
were used for single node.  Node sends information to the 
server, after the data processing, the information will be 
mapped into the map. 

 
 
FIGURE 1. Single Node Architecture 

A. MQ-7 –CO sensor: 
MQ-7 sensor has 6 pins. 4 pin used for heating circuit and 
other 2 pin used for fetching data. It has two circuit Heater 
circuit and output circuit. Heater circuit works on cycle of 
high and low temperature. It detects CO at low temperature 
and cleans other gasses absorb at high temperature, the 
sensors conductivity is higher when the concentration of gas 
rising. The Output of the sensor is a analog signal. 

B. DHT11 sensor 
It is a temperature and humidity sensor calibrated with digital 
signal output. The humidity measured through resistive type 
humidity measurement component and temperature 
measure through negative temperature coefficient (NTC) 
temperature measurement component. It has fast response, 
high reliability, and long term stability. 
 

C. PM-SHARP-GP2Y1010 
This sensor was used to measure the PM(dust) level in the 
environment, it has light emitting diode and photo detector , 
when the dust accumulate at the detection area , the light 
emitting diode emits a side the reflection of the light was 
captured by photo diode. The output was generated as pulse 
width modulation i.e. analog output. 

D. Micro controller: 
4O Pin Pic16F877A was used. It operates on 20MHZ 
frequency, It has 8 analog input channel. It has 8 10-bit ADC 
channel. It has Data Memory Up to 368 Bytes, EEPROM up to 
256 Bytes, It supports serial communication 

E. GPRS SIM800 
It supports Quad-Band 850/900/1800/1900 MHz.It can be 
Control via AT commands .The Downlink speed of this module 
was 85.6 kbps. The software features supported by the 
module was 0710 MUX protocol, Embedded TCP/UDP 
protocol, FTP/HTTP 
 
In this architecture the senor array collects data from the 
environment and send that information to the 
microcontroller, the controller send data to cloud server 

through wireless communication and the data has been 
mapped onto the corresponding location on the map. The 
Location was marked as safe or not safe based on AQI Value 
based on the information user can change their Route.  . 

 
FIGURE 2. Reference architecture. 

. 
III. EXPERIMENT AND RESULT: 

Initially 3 identical node was created and tested in a real time 
environment the value for 3 node sensors was compared with 
each other. The coverage range of sensor was observed.  The 
collected information was send to the cloud server. The Air 
quality index value was compared with the collected value 
from the sensor. The pollution level of each node was 
compared with the standard threshold value and color code 
was given to the location based on AQI value and that value 
was mapped on to the location. The final location output was 
displayed on the Google Map. The AQI value calculated based 
on system of air quality and weather forecasting and 
research. The formula used to standardize the value given as 
    
AIR QUALITY INDEX     =           POLLUTION LEVEL    *100 
                                                 POLLUTION STANDARD  
 

 
 
Using this approach, the air pollution can be monitored in 
traffic area and pollution level status of that route is updated 
in real time on map. Hence user can avoid that route or take 
an alternative route to reach their destination safer. Since 
vehicles are spread across different route, there might be 
significant reduction in pollution level. 
IV. CONCLUSION. 

Using this approach we can able to monitor the route and its 
pollution status according to that users can select their route. 
In some cases  even the pollution are high , number of vehicle 
in that route may be less, because old or heavy vehicles in 
that route leads to high emission. This system will be helpful 
for the government to monitor the air pollution in the traffic 
area, and intimate the pollution status of that route to the 
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user in real time, using this approach government can provide 
better environment to the people, however this approach 
have some limitation, the nodes are need to be deployed 
large number, energy efficiency of the node also need to be 
considered, it can be improved by using solar energy. The 
natural parameters like wind, Humidity can affect the 
accuracy of the sensor. In such a case for real time approach 
it is suitable to use electrochemical sensor since it has high 
accuracy. 
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