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Abstract: Air pollution monitoring is very useful concept in day-to-day life because air pollution leads to Global Warming, Acid rain and also causes 
many health problems. Hence, fresh air is necessary for all human beings, so that various technologies are used to monitor air quality data. This paper 
introduce an effective solution for real time pollution monitoring using wireless sensor networks (WSN) on real time basis. The hardware kit consists of 
single chip microcontroller, air pollution sensors array and a GSM module. Air pollution is mainly originating from chimney and gases such as CO2, 
O3 and SO2. Hence Gas sensors are used to sense each gas concentration and then they are calibrated and integrated with wireless sensor nodes. Other 
parameters such as temperature and humidity are also measured. 
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1. INTRODUCTION 

Generally, the pollution is defined as the changes in the environment that leads to harmful effects. Air pollution is present   in many 
parts of the world because of industrial growth. The major contributor of air pollution is road transport which increases the number of 
vehicles which leads to road traffic. The road traffic emission emits 97% of CO and 75% of NO. Therefore air pollution monitoring is 
necessary to know the pollution level in the environment. 

Air pollution also leads to various health problems mainly those who are working in oil and gas industries. The air pollution level is 
generally increased during peak hours and decreased during noon times because the number of vehicles is less at noon when compared 
to night time.  

Resistive heating type sensors are used to measure the gases like O2, CO2 and CO. Sensor networks are of small in size, low-cost 
sensor. These sensors are calibrated at regular intervals and integrated to Wireless nodes which have better accuracy. 

The concentration of gases are sensed and they are given as data to the stations. Then the server collects data from stations and the 
information is send to the user through web portal or mobile via SMS using GSM module. If the concentration of gases crossed the 
certain level, then alert message is sent to the user through SMS. The main aim of air pollution is not only monitoring pollution but 
also to develop the environment. 

2. Need for Monitoring 

Pure air is very important for every human being. The air polluted causes several health diseases. In order to avoid this in large scale air 
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pollution monitoring is needed. The gases that affect human health directly is CO (Carbon monoxide), H2S (hydrogen sulphide) and 
SO2 (Sulphur dioxide). The gases that affect indirectly is O3 (ozone). A high effort is needed to improve the quality of air in both 
inside and outside. Slowly the air pollution monitoring can be developed from manual to automatic by the technology development. 

3. Calibration of Gas Sensors 

Each gas sensors is having a unique value. Though the gas sensed are same, the sensors used are different and also they differ in terms of 
output characteristics. Calibration of gas sensor process is done in the laboratory by treating the sensors at different concentration of 
gases. The chamber can get gases and is capable of taking electrical output. The equipment called as Precise gas chromatography is used 
to measure Parts per million. The output level is unstable here. Signal conditioning circuits are used to amplify the measured signal. 
Four to five readings are taken. Finally characteristic equation of sensors are noted. 

Sensors CO CO2 

ppm 50 5000 

mg/M3 55 9000 

Table: Sensor Array Specifications 

E.g. Calibration equation of CO2 sensor is  
x=p1*y+p2 
Where, x is measured voltage value 
y is concentration of CO2 

4. Description 

4.1. GSM Module 

A GSM module is a specialized type of module where the SIM card is accepted and operated over a subscription to a mobile operator. 
It is just like a mobile phone and sends messages to the concerned person regarding the pollution level and location of the vehicle. 

4.2. CO2 Sensor 

A carbon dioxide sensor is an instrument used to measure carbon dioxide gas. Thecommon principles of this sensor is infrared and 
chemical gas sensors. This is mainly used for indoor air quality. 

 

Fig 1. CO2 sensor 

4.3. CO Sensor 

A carbon monoxide sensor is a device that detects the presence of carbon monoxide gas to prevent CO poisoning. This is also called as 
CO detector. It is formed by incomplete combustion. 

 

Fig 2. CO sensor 
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4.4. Temperature Sensor 

A temperature sensor is the sensor used to measure temperature using electrical signal. It also includes thermocouples. 

 

Fig 3. Temperature sensor 

4.5. Humidity Sensor 

A humidity sensor is the sensor which is used to measure the relative humidity of the air. It measures both moisture and air 
temperature, 

 

Fig 4. Humidity sensor 

4.6. Microcontroller 

All operations in this circuit is carried out by a microcontroller called PIC microcontroller which are the family of specialized 
microcontroller. PIC defines “Peripheral Interface Controller”. 

 

5. Related Works 

Previously air pollution monitoring is done by computerised technology which defines a two dimensional map of pollution content. 
EOFS which means Environment Observation and Forecasting System is another large scale sensor network used for monitoring and 
forecasting. The environmental application along with sensor consisting of sensor, communications and computer technology. Another 
way of monitoring is based on online GPRS sensor array with single chip microcontroller. It has an internet connectivity where the 
mobile has connected to the internet and the pollution level is connected and converted into frame with GPS and then it is uploaded to 
GPRS modem. The generally used gas sensors for monitoring have diffusion tubes and infrared sensors. They provide accurate and data 
but they are expensive. 
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6. Methodology 

The main aim is to develop the environmental pollution monitoring system. Then the major air pollutants are monitored and their 
polluted level of each gases are sensed, measured and the data are sent to the web portal through GSM module. If the pollution level 
crosses the threshold level, then alert message is given from the server to mobile. The main process used here is signal conditioning. 
After this process, they are integrated into microcontroller.  

 

Block Diagram of GSM Transmitter 

7. Conclusion 

Thus the air pollution monitoring system using wireless sensor networks has been used for monitoring the air quality data. It also gives 
the real time information about the level of air pollution. It provides alerts in case of extreme changes in the quality of air. The data 
collected from the server gives the pollutant levels. The monitoring stations communicate with M2M type with a backend server. The 
advantages of using semiconductor sensors are low cost, quick response, low maintenance and accurate results. 
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