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Abstract—  As the telecommunication technology growth is 

rapid, industry automation has become easy and essential. 

Internet of things (IOT) and wireless sensor network (WSN) 

are widely used in enterprises to promote their business. 

Though technology improves the societal development, 

current attitude of society spoils the environment including air. 

The air quality in urban areas is a major concern in modern 

cities due to significant impacts of air pollution on public 

health. To avoid imbalances in the nature, an air pollution 

monitoring system is utmost important which has to monitor 

the emission of pollutant gases in different locations. WSN is 

an excellent technology that can sense, measure, and gather 

information from the real world using various sensors. And 

the sensed data can be transmitted and analysed for knowledge 

based decision making. This survey has undergone a study on 

existing air monitoring system and concludes the efficient 

system.  

 

Keywords —  :   Internet of Things (IoT), Wireless Sensor 

Networks (WSN), Sensors, Environment monitoring.  

I. INTRODUCTION 

ir pollution is the presence of contaminants or 

pollutant substances in the air that affects human 

health or produces other harmful environmental 

effects. These pollutant substances usually result from 

vehicle emissions, industrial emissions and volatile 

organic compounds. The air pollutants may cause health 

issues such as difficulty in breathing, cough and cardiac 

conditions. 
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   The World Health Organization(WHO) states that 

2.4 million people die each year due to directly 

attributable air, with 1.5 million of these deaths 

attributable to indoor air pollution. Based on the fact 

mentioned above, the human should focus on air 

pollution monitoring.WSN are widely used in areas such 

as, health care, utilities, and remote monitoring. In health 

care, wireless devices make less invasive patient 

monitoring and health care possible. The utilities are the 

electricity grid, streetlights, and water municipals, 

wireless sensors offer a lower-cost method for collecting 

system data to reduce energy usage and better 

management of resources. So monitoring the air quality 

is important to take necessary corrective actions [1]. 

With the rapid development of communication, network 

and remote sensing technology, air pollution monitoring 

system is designed in wireless mode easily. At present, 

the wireless mode in air pollution monitoring system 

includes GSM and GPRS. A WSN consists of spatially 

distributed autonomous sensors to monitor physical or 

environmental conditions and to preserve information 

remotely for decision-making [3].  

The system monitors the presence of CO and NO2 in 

the air and intimates to the users who can take decision 

to control the pollution. Intimation is invoked when the 

rate of CO or NO2 level crosses the threshold level [5].  

A wireless sensor network comprises of manageable 

and autonomous sensors, which aid us to supervise the 

ambience such as temperature, sound, vibration, 

pressure, motion or pollutants, and transmits the 

information to the central workplace through zigbee 

protocol. Zigbee  is a wireless technology developed as 

an open global standard to address the unique needs of 

low-cost, low-power wireless Machine to Machine 

(M2M) networks. Now a day such technology is being 

utilized in various industrial, consumer and medical 

applications. Nodes are the integral part of WSN[11]. 

There are several hundreds or thousands of nodes, each 

of them is connected to one or more sensors. Each node 

has radio transceiver with an internal antenna, a 
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controller, an electronic circuit for interfacing sensors 

with energy source and a battery.  The cost of the sensor 

may be in the range of few hundreds to dollars 

depending on the complexity of the nodes. The 

experimental results on size and cost constraints show 

significant effect on resources such as energy, memory, 

computational speed and common bandwidth [12]. 

Based on the requirement, topology has to be chosen 

from a set of topologies available like simple star 

network or an advanced multi-hop wireless mesh 

network. Suitable technique has to be selected for 

implementing the network. Routing by flooding 

propagation technique is a better for network 

implementation [14]. Continuous online monitoring uses 

sensors to monitor the parameters, and sends data to 

control centre by using network. The hardware unit 

gathers air pollutants levels and pack them into the 

frame with GPS physical location, time and date. This 

frame uploaded to the zigbee modem, and transmitted to 

the central server via zigbee. Central server is interfaced 

to Google maps to display location of hardware unit 

[15]. 

II. RESEARCH BACKGROUND 

     Navreetinder et al., [1] proposed air pollution 

monitoring system based on arduino microcontroller 

where Wireless sensor network (WSN) was used for data 

acquisition and transmission. The environmental 

parameters as temperature, humidity, volume of CO and 

CO2, detection of leakage of any gas - smoke, alcohol, 

LPG were monitored. The values of parameters were 

transmitted by using Zigbee to a base station where the 

values have been monitored. The transmitted 

temperature and humidity value over Bluetooth also 

noted, so that every person in the range of the system 

can check it over their smart phones and laptops. Text 

message was sent to the base station through GSM 

module whenever the volume exceeds a particular safe 

limit intended for a particular application. 

    Lamling, et al., [2] designed a sensor module for 

real-time pollution monitoring. The WSN is used for 

monitoring the pollutants produced during traffic. The 

gas sensor values are transmitted to the bus interface by 

analog interface. The microcontroller converts those 

analog values into digital using ADC converter. The 

calibrated sensors against a range of humidity and 

temperature particular to the UK and India environments 

were used. The results reveals the real gas concentrations 

in the environment. The designed system frequently 

monitors the environment and when any abnormality is 

identified, an alarm is automated. 

      Muhammad Saqib, et al., [3] proposed a smart 

environment monitoring system by employing WSN on 

vehicles for pollution free smart cities. WSN consists of 

three parts, communication part, memory region and 

sensor nodes. The sensor nodes are deployed on public 

transport vehicle that collects data about smoke, dust and 

other gases in the environment, which causes air 

pollution. The architecture has a cluster of the sensor 

nodes where each cluster has one sink node. Data is 

collected from routing nodes deployed on public 

transport vehicles. Further they were analysed to find the 

level of smoke, carbon oxides and other gases and other 

dust particles. The data is transmitted to the sink node of 

the cluster. The sink node collects the information 

through all sensors and a database is built.  Database is 

sent to a server that where actually database 

management takes place.  

     Qasem,Hasan et al., [4] monitored AIR quality in 

King Faisal University using a microcontroller and 

WSN. The system consists of Arduino Microcontroller, 

MQ-2 Gas Sensors, and the current regulator circuit. 

Arduino Microcontroller is the core component of the 

design. Many sensors including MQ-2 GAS sensor was 

used. This sensor is one of the series of semiconductor 

gas sensors mainly used for gas leak detection for 

houses, workshops, commercial building, fire, safety 

detection system as well as in gas leak alarm. The 

system is designed for monitoring real-time information 

about the level of air pollution in different regions. The 

system provides alerts in case of drastic change in 

quality of air. The authorities may take prompt actions 

further such as evacuating people or sending emergency 

response team. 

        Kavi, Rajiv et al., [5] proposed a WSN for air 

pollution monitoring system. Industrial combustion 

processes and stone crushing plants had contributed to 

the deterioration of the quality of the air. The system 

consists of an array of sensor nodes and a 

communications system, which allows the data to reach 

a server. One cluster head was deployed in each area. 

The clusters collected data and performed aggregation 

on data and sent back to the sink. A gateway was used to 

collect results from the sinks and the data was relayed in 

the database. Air Quality Index was used, which is an 

indicator of air quality, based on air pollutants that have 

adverse effects on human health and the environment. 

Area wise readings in a line graph based on the AQI 

value as a result showed the significant increase of air 

pollutants. 

     Yanndong et al., [6] implemented Air Quality 

Monitoring System for Indoor Environment based on 
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Microcontroller. The system was implemented based on 

LPC2148 microprocessor implying sensor technology, 

embedded technology and communication technology. 

The system is used to monitor indoor daily invisible 

pollution source, such as formaldehyde, methane, 

ammonia, carbon monoxide, inhalable particles, 

temperature and humidity. The sensed data is transmitted 

across the network through Ethernet and when the 

pollutant gas concentration is high in the air, the system 

triggers the alarm and allowed to ventilate the room. 

     Swagarya et al., [7] implemented Air Pollution 

Monitoring System based on Wireless Networks using 

Simulation process. Mobile Air Quality Monitoring 

System that used the moving vehicle equipped with 

sensor node to monitor the quality of air. The sensed 

data is transmitted to the car through Bluetooth 

connection. Then the data aggregation algorithm is used 

to remove the duplicate values. Then the simulations 

have been performed using the Proteus software and 

Micro Pro for PIC and the microcontroller generates a 

frame consisting of the acquired air pollutant level from 

the sensors array and then upload it to the Zigbee 

modem. The system  can be used for monitoring the 

concentration of air pollutants both at the indoor as well 

as at the outdoor environment. 

     Xuxu Chen et al., [8]  proposed Indoor Air Quality 

Monitoring System for Smart Buildings. The air quality 

of different floors of the building has been monitored. 

The system is unaware of the air quality outdoor. The 

sensors monitor the data quality for every 10 minutes. 

The system is designed to store the collected information 

in the server.  Purification Time Inference model (PTI) 

based on artificial neural network is used. They used a 

three-layered network and it have six nodes as input 

layer, 16 nodes as hidden and 12 nodes as output layer. 

The designed system analyse how bad the air pollution is 

from day to day and save environment. 

     Jesus et al., [9] proposed a Wireless Sensor 

Network for Indoor Air Quality Monitoring. The system 

monitors air quality inside home. The data sensed by the 

sensor nodes are transmitted to the sink nodes via 

transducers. There are three subsystems in this system. 

They are sensor node, sink node and information 

management system (IMS). The sensor nodes monitor 

the pollutant contents in the atmosphere continuously. 

The sensed data is transmitted to the sink node. The sink 

node further transmits the data to the database. The 

appropriate data handling technique is used for the data 

to be stored in the database. 

    Shaharil et al., [10] proposed  a system for Indoor 

air quality monitoring  using wireless sensor network 

(WSN) with web interface. Indoor Air Quality (IAQ) 

refers to the good or bad contents of air inside a 

building. Good IAQ is the content of air contaminants in 

a building not exceeding certain level either in the form 

of chemical, biological or physical contaminants like 

dust. The outdoor air pollution is more serious than 

indoor air pollutant. But indoor environments such as 

work place, hotels, homes, bedrooms and theatre halls 

have much bigger health impact on human than outdoors 

environment. They made used of sensors laid in an 

indoor environment which continuously monitor the 

pollutants. When the value of the pollutant content in an 

atmosphere crosses the threshold value the proper data 

handling is done and the data are transmitted to the sink 

node. Collected data is sent to the databases with the 

help of sink node. The web interface is developed so that 

user could view the percentage of pollutants present in 

the atmosphere via the website. 

    Jen-Hao et al., [11] proposed an air quality 

monitoring system for urban areas using wireless sensor 

network. The system using sensor, gateway and the 

control centre monitors the CO concentration caused by 

vehicle emission. The gateway collect the data from the 

sensor nodes and transmits the data to the control centre 

with a database by the GSM. The sensor nodes were 

used to collect air pollution and meteorological data 

including temperature, humidity, wind speed, wind 

direction and atmospheric pressure. The control center 

communicates with the user through sending them SMS 

messages. This system is developed to acquire and 

record monitoring data for the goal of completely 

automatic air-quality monitoring. 

      Grigore stamatescu et al., [12] proposed A 

wireless sensor network monitoring for indoor 

spaces.The small-scale, medium-term deployments are 

an important tool when planning to install a wireless 

sensor network (WSN) monitoring system. The 

multitude of walls and large metal objects can produce 

unwanted effects such as fading and multi-path 

reflections while high powered radio devices produce 

interference when operating in the same band as the 

sensor nodes which leads to a high packet loss rate and 

affect battery life through increased number of packet 

retransmissions. The report of  the results from a week 

long continuous monitoring of an indoor space. The 

focus is on sampling data for temperature, humidity,  

pressure and ambient light. The sensor  results provides 

experience regarding future real systems aimed at high 

spatial resolution measurements of environmental 

parameters indoors. 
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      Lei Zhang  et al., [13] implemented an Automatic 

Fire Alarm System based on Wireless Sensor Networks. 

Fire disaster is a great threat to lives and property. The 

system provides real-time surveillance, monitoring and 

automatic alarm. They made used of large numbers of 

detectors, some repeaters and a local center which 

constitute the wireless sensor network, that responsible 

for fire detection of one floor. The photoelectric smoke 

sensor is used as a detector.A well-defined message 

format to communicate between equipments. They 

designed  detectors to report their monitoring 

information to the surveillance center. The designed 

system further provide an alarm.   

    Md Iftekharul, et al., [14] proposed an  Intelligent 

Fire Detection and Mitigation System Safe from Fire 

(SFF). Multiple sensors,  actuators is operated by a 

micro-controller unit (MCU).The system takes input 

signals from various sensors placed in different position 

of the monitored area, and combines integrated fuzzy 

logic to identify fire breakout locations and severity. The  

data fusion algorithm which facilitates the system to 

discard deceptive fire situations such as cigarette smoke 

and welding is used. The SFF notify fire service and 

others by text messages and telephone calls when there 

is a fire hazard. They also added the feature to announce 

the fire affected locations. Adding to that they prevent 

fire from spreading by breaking the  electric circuits of 

the affected areas and also  releasing the extinguishing 

gas pointing to the exact fire locations. 

     Yin Ke et al., [15] proposed an Approach to the 

Environment of Urban Building Fire Safety Based on 

Internet of Things. Internet of things have become a key 

technology in urban safety engineering and, even an 

important part in every modern family life nowadays. 

They applied the IoT technology in the building fire to 

create a dynamic model of analysis based on the relevant 

location algorithm, by which a better dynamic 

monitoring system of fire control was constructed in the 

two different environments, which can provide an 

important reference for the information system 

construction of fire protection and the scientific 

management. 

 

III. CONCLUSION 

 

          This article surveyed on various trends and use 

cases of IoT and WSN  based processing in today's 

world. Various opportunities for application, forms of 

application and needs of improvement are discussed and 

identified. Perspectives of varied authors are captured 

and fruitful insights are gathered. The insights from the 

surveyed literature works motivates us to frame an 

Indoor air quality monitoring  and controlling system 

that continuously monitors the environment and when 

there is any calamity occurs the control system takes the 

respective action and also intimate the user regarding the 

incident. 
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