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INTRODUCTION 

Air pollution has become a crucial concern for 
human beings. The change in the environment and 
weather has hostile results on the flora and fauna in 
general. The release of pollutants into the air 
increases the level of pollutants in air. The main 
cause of air pollution is excessive use of the energy 
resource. Climate change results in forming 
allergenic air pollutants like mold and pollen. Natural 
calamities like volcanic eruptions and forest fires also 
pollute the air, but the occurrence of such activities 
is less. Countries in Asia are highly affected by 
poisonous and flammable gases that have high 
concentrations. The major air pollutants that are 
responsible for affecting the health conditions of 
humans are CO2, SO2,NO,NO2 etc. Recently the air 
quality monitoring system has become a necessity as 
the pollution level is burgeoning highly. In the 
current scenario, Internet of Things is profoundly 
used in the pollution monitoring system, e-health, 
smart cities, etc. 
 Internet of Things interconnects devices and the 
devices connected can communicate wirelessly using 
the Internet. IoT mainly consists of sensors, 
processors, internet and a storage device. The 

sensors are used to sense the required information 
such as different types of air pollutants. Processors 
are used for processing the sensed data and this 
data is communicated to the storage device using 
internet. Identification of appropriate object, sensing 
the required information, communicating the 
information securely and efficiently using the 
communication technology, and computing the data 
using appropriate processor are some of the main 
tasks performed. This paper presents an IoT based 
air pollution monitoring system that senses the 
major air pollutants present in the air and transmits 
this information to the user through the Internet. 
 
METHODOLOGY AND INTERNAL WORKING 

 

 

Abstract 
The recent years have witnessed increase in air pollution levels throughout the world. Long term exposure to 
pollutants in air leads to chronic heart and lung diseases in biological organisms. Hence monitoring the air 
pollution has become important. Increase in the human population, usage of fossil fuels, industrialization, 
vehicles, etc. directly affect the air pollution level and in turn the human health. The air quality level can be 
monitored using the Internet of Things (IoT). It is a network where uniquely identified things are connected to 
transfer information and communicates using the Internet protocol. This paper proposes an IoT based air 
pollution monitoring system and gives an overview of the hardware setup of the proposed system. 
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Fig. 1. Block diagram of the proposed system. 
 

In the proposed system, the sensors are placed at 
different locations and the data is monitored from 
any remote location. The proposed model monitors 
air pollution from multiple locations. The data 
sensed by the sensors are locally stored on the SD 
cards. The data is then uploaded to the cloud server 
via a 3G/GPRS module using the internet. The data 
uploaded to the cloud server can be accessed from 
any locations for reference and analysis 
purposes.The following are the major steps involved 
in the proposed approach 

1. Initialize the devices. 
2. Set up connection with the 3G/GPRS module. 
3. Read the respective air pollutant level in the air. 
4. Store the sensed data on the internal SD card. 
5. Transmit the data to the cloud server using 

internet for storage and further processing. 
 

. 
Fig. 2. Node setup. 
Fig. 2 shows the node setup of the system. The main 
component is waspmote to which batteries, 
3G/GPRS, and the sensor board are connected. The 
different gas sensors are placed on the sensor board.  

A. Hardware Components 

1) Waspmote: 

 

Fig. 3. Waspmote 

Waspmote comprises of waspmote hardware, its 
module,and the sensor board.The architecture of 
waspmote hardware is designed to work with 
extremely low consumption. The digital switches 
allow to turn on and off any of the sensor interface 
as well as the radio modules. This waspmote is the 
lowest consumption IoT platform because of the 3 
different sleep modes. Fig. 3 shows the top and 
bottom view of waspmote. 

 2) Sensor Board: 

 

Fig. 4. Sensor board: Non-calibrated (Left), calibrated 
(Right) 

The gas (CO,CO2,NO,NO2 etc.) sensors can be 
connected to the sensor board. There are two 
different sensor boards: one for calibrated sensors 
and the other for non-calibrated sensors. These 
sensor boards allow developers to easily use sensors 
in waspmote. Fig. 4 shows the sensor board for 
calibrated and non calibrated sensors. 

3) 3G/GPRS Module: 
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Fig.5. 3G/GPRS connectivity model: Top view (Left), 
bottom view (Right 

 3G/GPRS module allows the sensor network and 
machine-to-machine devices to connect to the cloud 
by using high-speed WCDMA cellular networks. The 
speed in download mode and uploading information 
to the cloud is same and it is up to 384 kbps. The 3G 
module has an internal SD card of 2 which stores the 
data collected by the sensors. Fig. 5 shows the top 
and bottom view of the 3G/GPRS model. 

4) Sensors: 

 

Fig. 6. Non-calibrated sensors (Left), calibrated 
sensors (Right). 

A sensor is an electronic device which is mostly 
preferred to detect and supervise the physical 
environment like heat pressure, gas, light etc. A 
sensor converts these physical parameters into a 
signal which can be measured electrically. Accuracy, 
environmental conditions, range, cost repeatability 
are some of the attributes that need to be 
considered while selecting a sensor. Sensors that 
monitors the air pollution majorly focuses on the five 
components namely ozone, particulate matter, 
carbon monoxide, sulfur dioxide and nitrous oxide. 
The system proposed in this paper monitors the 
major air pollutants. Fig. 6 shows the various 

calibrated and non calibrated sensors placed on the 
sensor board. 

RESULTS 

The proposed system monitors the air pollutants 
from different location and uploads the data to the 
cloud server for further processing and analysis. 

CONCLUSION AND FUTURE SCOPE 
 
Air pollution monitoring is an important application 
of Internet of Things. In this paper we propose an air 
pollution monitoring system using IoT. The main 
objective of this model is to monitor and analyze the 
air pollution from any location. The hardware setup 
of the proposed system is detailed in this paper. Real 
time deployment of the proposed model is to be 
carried out in the future. Maintenance of the 
equipment in all weather conditions, transmission of 
data effectively etc. are the challenges that need to 
be addressed. 
 
REFERENCES 

 
C. Xiaojun, L. Xianpeng, and X. Peng. “Iot-based air 
pollution monitoring and forecasting system,” in 
2015 International Conference on Computer and 
Computational Sciences (ICCCS), pp. 257–260, Jan. 
2015. 
 
Luigi Atzori, Antonio Iera, and Giacomo Morabito. 
“The internet of things: A survey,” Computer 
networks, vol. 54, no. 15, pp. 2787–2805, 2010. 
 
Y. Yang, L. Wu, G. Yin, L. Li, and H. Zhao. “A survey on 
security and privacy issues in internet-of-things,” 
IEEE Internet of Things Journal, vol. 4, no. 5, pp. 
1250–1258, Oct. 2017. 
 
K. Ding and P. Jiang. “Rfid-based production data 
analysis in an IoT-enabled smart job-shop,” IEEE/CAA 
Journal of AutomaticaSinica, vol. 5, no. 1, pp. 128–
138, Jan. 2018. 
 



National Conference on Communication and Image Processing, 2019 

 

Anne H Ngu, Mario Gutierrez, Vangelis Metsis, Surya 
Nepal, and Quan Z Sheng. “Iot middleware: A survey 
on issues and enabling technologies,” IEEE Internet 
of Things Journal, vol. 4, no. 1, pp. 1–20, 2017. 
 
P. Völgyesi, A. Nádas, X. Koutsoukos, and Á. Lédeczi. 
“Air quality monitoring with sensormap,” in 2008 
International Conference on Information Processing 
in Sensor Networks (ipsn 2008), pp. 529–530, Apr. 
2008. 
 
S. Bhattacharya, S. Sridevi, and R. Pitchiah. “Indoor air 
quality monitoring using wireless sensor network,” in 
2012 Sixth International Conference on Sensing 
Technology (ICST), pp. 422–427, Dec. 2012. 
 
Jen-Hao Liu, Yu-Fan Chen, Tzu-Shiang Lin, Chia-Pang 
Chen, Po-Tang Chen, Tzai-Hung Wen, Chih-Hong 
Sun, Jehn-YihJuang, and Joe-Air Jiang. “An air quality 

monitoring system for urban areas based on the 
technology of wireless sensor networks,” 
International Journal on Smart Sensing & Intelligent 
Systems, vol. 5, no. 1, 2012 
 
S. Manna, S. S. Bhunia, and N. Mukherjee. “Vehicular 
pollution monitoring using iot,” in International 
Conference on Recent Advances and Innovations in 
Engineering (ICRAIE-2014), pp. 1–5, May. 2014. 
 
V. Gokul and S. Tadepalli. “Implementation of a wifi 
based plug and sense device for dedicatedair 
pollution monitoring using iot,” in 2016 Online 
International Conference on Green Engineering and 
Technologies (IC-GET), pp. 1–7, Nov. 2016. 
 
Author’s Profile 
1,2Department of Electronics and Communication 
Engineering, T. John Institute of Technology, Bangalore, 
India

 


