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Abstract: 

Air pollution is one of the great environmental issues . The 

emission of toxic byproducts by the fast growing industries 

which include carbon monoxide, CO2 . Intensive 

industrial development and transportation have a direct 

effect on air quality. The air pollution not only damages 

the environment but also causes harm to human 

health.According to epidemiological studies , long-term 

exposure to pollutants may result in the damage to 

respiratory systems, nervous systems and cardiovascular 

systems that cannot be ignored.A traditional air quality 

monitoring method is to build air quality monitoring 

stations, which are generally less densely deployed and 

also very expensive to afford. This paper is based on the 

wireless sensor network (WSN) technology and integrated 

with the Zigbee. The system consists of sensor node, a 

gateway, and a back-end platform controlled by the 

LabVIEW program through which sensing data can be 

stored in a database . In addition to that, it also consists 

ofthe fire and smoke sensing programs via camera. 

Experimental results show that the proposed system can 

provide micro-scale air quality monitoring in real-time 

through the WSN technology. 
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1. Introduction 

Wireless sensor networks (WSNs) are small , inexpensive , 

easy to install and also enable real-time monitoring. Recently, 

the progress on sensor processing and radio communication 

technologies has reduced the cost of sensors, made them 

smaller in size and consumed less power. The system 

performances of WSNs are dependant on unit computing 

speed, memory capacity and stability of communication, etc. 

To overcome the limitations of hardware, many issues on 

WSNs software have been discussed, such as routing 

protocols , media access control , coverage and power 

management. Intensive industrial development and 

transportation have a direct effect on air quality.. The general 

method to prevent the damage brought by pollutants is to 

build air quality monitoring stations, but the establishment of 

the stations is expensive and two stations may be far apart. 

Therefore, this paper proposes an automatic micro-scaled air 

quality monitoring systemsensor nodes. The gateway collects 

data from sensor nodes and transmits the data to the platform 

of a back database via the global system for mobile 

communication. 

 

Literature survey: 

*  This paper concentrates on the tremendous change that 

have been made in the industrial automation scenarios due to 

the  introduction odf IOT and CPSs concepts.This article 

mainly concentrates on the technological trends that have 

made a great impact on the industrial communication. [2] 

*Industrial automation deployments consists of moving IoT 

machines which may produce high-definition video and other 

limitations heavy sensor data during surveying and inspection 

operations.  In this work, they have addressed the challenges 

of contents dissemination in characteristic factory automation 

scenarios by proposing to engage moving industrial machines 

as device-to-device (D2D) caching helpers. With the goal to 

improve reliability of high-rate millimeter-wave (mmWave) 

data connections, we introduce the alternative contents 

dissemination modes and then construct a novel mobility-

aware methodology that helps develop predictive mode 

selection strategies based on the anticipated radio link 

conditions.[5] 

* The article presents in detail an advanced Industrial IoT 

(IIoT) solution, the NGS-PlantOne system, specially designed 

to enable a pervasive monitoring of industrial machinery 

through battery-powered IoT sensing devices, thus allowing 

the development of advanced predictive maintenance 

applications in the considered scenario.[4] 

*  A main contribution of this review paper is that it 

summarizes the current state-of-the-art IoT in industries [3] 

 

2. Basic architecture of WSN 

Wireless sensor network (WSN) refers to a group of 

spatially dispersed and dedicated sensors for monitoring and 

recording the physical conditions of the environment and 

organizing the collected data at a central location. WSNs 

measure environmental conditions like temperature, sound, 

pollution levels, humidity, wind, and so on. 

The most common WSN architecture follows the OSI 

architecture Model. The architecture of the WSN includes five 
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layers and three cross layers. Mostly in sensor n/w we require 

five layers, namely application, transport, n/w, data link & 

physical layer. The three cross planes are namely power 

management, mobility management, and task management. 

These layers of the WSN are used to accomplish the n/w and 

make the sensors work together in order to raise the complete 

efficiency of the network. 

 

 

 

Advantages of the wireless sensor network are, 

 Flexible 

 Useful to the society 

 Addition of new devices is possible 

 Wire is not required 

 Cost effective 

 Easy to set up 

 

3. Materials  used for experiment 

The proposed system consists of two parts 

 1. Front end monitoring system 

 2. Backend database 

The front end monitoring system uses WSN as its core 

technology along with Zigbee for wireless communication 

 

 

 3.1. NODE MCU 

 

 

Controller in our system is Arduino, Node 

MCU.NodeMCU is a single board microcontroller, and also 

has an inbuilt wi-fi ESP8266. It has an internal memory of 

128kBytes and a storage of 4Mbytes. It is widely used in IOT 

applications. 

 

3.2.SENSORS 

MQ 6 GAS SENSOR: 

It is used for in leakage  from detection system , these types of 

sensors comes in apackage similar to that of MQ 3 alcohol 

sensor . It is used for sensing LPG concentrations in air ,and 

also can detect gas concentrations from 200 to 10000 ppm. It 

has high sensitivity to LPG, iso-butane, propane and small 

sensitivity to alcohol and smoke .  

 

 

ZIGBEE  MODULE 

Zigbee is an IEEE 802.15.4 based specification for a suite of 

high level communication protocols. It was developed by 

Zigbee alliance, with a physical range of 10 to 20 meters. 

These protocols are used to create PAN with small, low 

power, digital radios. Eg. Home automation, medical device 

data collection. Therefore Zigbee is a low power , low data 

rate and close proximity wireless  Adhoc network. Zigbee 

technology is intended to be simpler and less expensive than 

other WPANs,such as bluetooth,wifi etc.It is commonly used 
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in industrial equipment that requires short range ,low data rate 

wireless data transfer. It can transmit distances from 10 to 100 

meters line of sight, inorder to transmit data over long 

distances, several zigbee devices are connected in a mesh 

network of intermediate devices to reach mor distant ones.In 

our proposed system we have industrial nodes each with a 

zigbee module. The modules  transmit data serially and they 

are connected to a central control network. 

   

4. WORKING PROCESS 

Industrial node, which consists of series of sensors , 

communicates with the central control node by means of 

zigbee wireless protocol, if the sensor senses the toxic gas 

beyond a certain limit, the value reaches the NODE MCU 

through ADC, the controller sends this value to the central 

controller, by means of zigbee, once the message is received, 

the central controller sends an alarm message to the industrial 

node, if this further continues , then the relay circuit which 

acts as a switch will automatically cuts off the power supply. 

We also included a fire sensor along with a smoke sensor to 

detect any presence of fire due to the industrial toxic gas 

emission , using image processing we detect the exact area 

which has been affected. 

 

5. RESULTS: 

CONTROL NODE: 

The control node which consists of the zigbee and 

programmed with Labview is thus assembled and the node 

receives data from the industrial node and sends the feedback 

to the same. 

 

INDUSTRIAL NODE: 

The industrial node which consists of series of sensors ,thus 

senses the toxic gases and sends the output to the control node 

via zigbee ,is thus assembled. 

 

 

 

 

REFERENCES 

[1]  Gartner Inc. (2018). [Online]. Available: 

https://www.gartner.com/technology/home.js 

[2]  M. Wollschlaeger, T. Sauter, and J. Jasperneite, “The 

future Of industrial communication: Automation networks 

in the era of the internet ofthings and Industry 4.0,” IEEE 

Industrial Electronics Magazine, vol. 11, no. 1,pp. 17–27, 

Mar. 2017 

[3]  L. D. Xu, W. He, and S. Li, “Internet of things in 

industries: A survey,”IEEE Transactions on Industrial 

Informatics, vol. 10, no. 4, pp. 2233–2243,Nov.2014. 

[4].  F. Civerchia, S. Bocchino, C. Salvadori, E. Rossi, L. 

Maggiani, and M. Petracca, “Industrial Internet of Things 

monitoring solution for advanced predictive maintenance 

applications,” Journal of Industrial InformationIntegration, 

vol. 7, pp. 4–12, Sep. 2017.[Online]. 

Available:http://www.sciencedirect.com/science/article/pii/

S2452414X16300954 

[5]  A. Orsino, R. Kovalchukov, A. Samuylov, D. Moltchanov, 

S. Andreev, Y.Koucheryavy, and M. Valkama, “Caching-

aided collaborative D2D operationfor predictive data 

dissemination in industrial IoT,” Feb. 2018. [Online].  

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 14, Number 6, 2019 (Special Issue)  
© Research India Publications.  http://www.ripublication.com

Page 330 of 330


