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Abstract—A ZigBee based wireless sensor network is implemented in this pa-
per which is of low-cost solar-powered air quality monitoring system. The 
main objective of the proposed architecture is to interfacing various sensors to 
measure the sensor analog data and displayed in LabVIEW on the monitor using 
the graphical user interface (GUI). The real time ambient air quality monitor-
ing in smart cities is of greater significance for the health of people. The wire-
less network sensor nodes are placed at different traffic signals in the smart cit-
ies which collect and report real-time data on different gases which are present 
in the environment such as carbon monoxide (CO), nitrogen dioxide (NO 2), me-
thane (CH4) and humidity. The proposed system allows smart cities to monitor 
air quality conditions on a desktop/laptop computer through an application de-
signed using graphical programming based LabVIEW software and provides 
an alert if the air quality characteristics exceed acceptable levels. The sensor net-
work was successfully tested on the campus of the institute of aeronautical engi-
neering, Hyderabad. The sensor data are indicated by different indicators on the 
front panel of LabVIEW and also different charts are plotted with respect to 
time and amplitude which explains the severity of polluted areas. 
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1 Introduction 

Over the few years, the increasing body of epidemiological has led to the harmful 
effects of ambient air pollution on health which leads to heart diseases. The several 
environmental air pollutants such as CO, NO2 and particulate matter. These harmfu-
lair pollutants are associated with increased integrity due to cardiovascular disease 
[1]. Especially Particulate matter 2.5 micrometres (PM2.5) is produced by incomplete 
combustion of gasoline, naphtha and with the help of steam biomass produces elec-
tricity This particulate matter can penetrate deep into the lungs and blood stream 
which causes diseases [2]. The world health organization (W.H.O) has mentioned 
that 93% of the population was living in places where the air quality guidelines 
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levels were not met in 2014. The air pollutants cause 5 million premature deaths 
worldwide in 2014 [3]. Foremost studies have commonly depended on the traffic 
proximity to estimate subjection between air pollution and asthma incidence [4]. 
Traffic-related pollution exposure at different smart cities may contribute to the 
development of asthma, chronic obstructive pulmonary disease which is a lung dis-
ease, due to cigarette smoking the diseases such as emphysema and chronic bronchi-
tis will occur [5]. If the diameter of particular matter is less than 2.5 µm (PM 2.5) and 
less than 10 µm (PM10), can settle in the bronchi and lungs and cause health prob-
lems [6].Ambient air quality data from a central monitoring station were used to 
assign exposures to the pollutants [7]. Current screening tools and public guidance 
on school sitting are either too  coarse in their spatial resolution for assessing indi-
vidual sites [8]. The survey was conducted which includes 5,000 members in the 
age group of 20 -30, aimed at screening their lung health. The results indicated that 
most of the people are affected by lung disease and asthma because they have dehy-
drated with huge amounts of air pollutants. 

The pollution in the smart cities is shown in Figure 1.Especially in between the 
age group between 8-14 years the worst affected are children they are more exposed 
to dust particles in the air [9]. The Southern California Children’s Health Study 
(CHS) was launched in 1992 to evaluate the potential health effects in children of 
long -term exposures to poor air quality. CHS research results has shown different 
areas of ambient air pollution are observed between residential proximity to busy 
roads (<75m) and asthma prevalence), as well as between residential proximity to 
freeways (< 500 m) and both asthma and reduced rates of lung function growth 
However, the reported associations between residential proximity to busy roads and 
childhood asthma are inconsistent suggesting roadway proximity may not be a suf-
ficiently adequate proxy for TRP exposure [10]. 

The architecture of the proposed air quality monitoring system is shown in Figure 
2. Which consists of ZigBee end nodes, LCD, ATMEGA16, MQ-4, MQ-7, MQ-135 
and a wireless gateway including associated software for system devices and a Lab-
VIEW graphical user interface (GUI) for display of data on a remote comput-
er/laptop. The end nodes (also known as sensor nodes) positioned at different poles 
in the traffic area scan simultaneously measure air quality parameters in an ambient 
environment. The coordinator is used to receive data transmitted from routers or end 
devices. The gateway provides data to a computer where the sensing data is stored 
and integrated into a database. The user can thus make inquiries for the history and 
latest data through the LabVIEW interface. By using different indicators in Lab-
VIEW the output of analog data from the sensor is seen and plotted in various graphs 
and charts. 
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Fig. 1. Pollution in Hyderabad City [3] 

 
Fig. 2. WSN proposed Architecture 
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Fig. 3. Embedded system kit with three sensors 

Embedded system kit with different air pollutants sensors are shown in Figure 3. 
Initially, the hardware kit is switched ON, with the help of step down transformer , 
rectifier and voltage regulator 230V AC is stepped down to 12V DC. Here three dif-
ferent sensors such as MQ7, MQ4, MQ 135 are used to monitor the air pollution 
which captures the analog signal. The MQ-7 can detect CO-gas concentrations any-
where from 20 to 2000ppm. The MQ-4 gas sensor has high sensitivity to Methane, 
also to Propane and Butane. The sensor could be used to detect different combustible 
gas, especially Methane. MQ135 gas sensor has high sensitivity to Ammonia, Sul-
fide and Benz E steam, also sensitive to smoke and other harmful gases Each sensor 
is connected to microcontroller which has four ports, port B is left alone. Zigbee 
module is used which is software based protocol and it is connected to the laptop 
through a serial cable. The VISA driver software is installed in laptop which supports 
serial communication. Liquid crystal displays a type of display used in digital watch-
es and many portable computers. The data is given to the serial port which is given to 
read buffer, which specifies the data on the LCD display. For example, C: 234, N: 
320, G: 278 is displayed on the LCD display and it is of 15 bytes length, the read 
buffer function is used on the back panel in the LabVIEW software to read the serial 
data. 

A schematic, or schematic diagram, is a representation of the elements of a system 
using abstract, graphic symbols rather than realistic pictures. Here all the elements in 
the system are placed sequentially with resistors, capacitors and integrated circuits. 
Figure 4 shows the schematic diagram of proposed architecture. 

The Here the while loop is taken with ‘i’ as the iteration parameter and for each it-
eration the delay time of 10ms is considered. The output of input and output commu-
nication port is connected to VISA serial port and I/O COM1 acts as VISA resource 
name. Figure 5 shows the LabVIEW program. 
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Fig. 4. Schematic diagram of Proposed Architecture 

 

Fig. 5. Graphical programming model for Air pollution monitoring system 

iJOE ‒ Vol. 13, No. 8, 2017 83



Paper—Smart Sensor Network Based High Quality Air Pollution Monitoring System Using Labview 

 
Fig. 6. Front panel output showing Graphs of MQ-7, MQ-135 Sensors output 

The waveform chart maintains a history of data from previous updates. The read 
buffer contains the serial data which is of 15 Bytes of data. In this figure the charts 
are plotted from the output of string to numeric function. The charts specify the 
amplitude on Y-axis and time on X-axis. Here the different air pollutants such as 
Nitrous oxide, carbon mono oxide and sulphorous oxide analog data is measured in 
the embedded system kit through microprocessor and then data is given to Zigbee 
module such that with the help of VISA driver installed in the laptop/computer i.e it 
acts as serial communication port with I/O comm. port the data is plotted with chart 
present on the front panel of the LabVIEW. For the different timing the chart speci-
fies different amplitudes, from the charts we can analyze the data and interpret the 
mostly affected area in the city. Figure 10 shows the charts used in the front panel. 
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Fig. 7. Front panel showing indicators of sensors output and read buffer output 

Use numeric controls and indicators on the front panel to enter and display numer-
ic data in LabVIEW applications. Here three different indicators are used for meas-
urement of different air pollutants. The first one is temperature indicator in which the 
display format is numeric in SI notation. It indicates the amount of carbon monoxide 
content in the atmosphere. Another indicator we used is screw gauge. The needle 
color is red which indicator the amount of nitrous oxide in the atmosphere. The last 
indicator we used is meter which indicates the content of natural gas in the atmos-
phere. Figure 11 shows the the front panel for different sensor data. 

2 Conclusion 

The major issue now-a-days is regarding the pollution of air. After few decades, 
there may not be pollution free area on the earth. So there is an urgency to check the 
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pollution in populated areas through which measurement of harmful gases can be 
done. 

A low-cost low complexity and scalable wireless mash network based real-time 
air quality monitoring system is presented which includes carbon monoxide, nitrogen 
dioxide and methane gas measurement. By constructing the above model, we can 
take measures regarding the pollution control in the public areas and pave way for 
controlling pollution. 
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