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ABSTRACT: 

Air pollution has been a major threat to humans. In 

order to ensure the safety of the people in and around 

industrial areas, Quality of the air need to be 

monitored effectively. In this paper we proposed IoT 

based design that monitors noxious gas in air using 

various parameters like gas, smoke, Temperature, 

Humidity using ZigBee. The sensed data is 

transferred to the core controller (Arduino) and 

processed and measured against pre determined 

threshold values. In case of any violation it is notified 

to Pollution control department using GSM Module 

to take necessary action and alerting people around 

the industrial areas. 
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I INTRODUCTION: 

 Industries have an important part in the 

growth of the country and have the major 

contribution towards the economy of the country. On 

average industrial activities is the major source of air 

pollution, in order to reduce the impact of air 

pollution it is essential to control and monitor the 

quality of Air. The industrial accident that involves 

leakage of toxic gases is identified at earliest and it 

alerts the authorities so they can take measures to 

control the issue and avoiding consequences such as 

itchy eyes, burning throat, breathing trouble. 

        Existing products and results are of high cost 

and require large scale hardware installation. To 

confront this issue reliable low cost IoT (“Internet of 

Things”) based computational network using Zigbee 

has been proposed. Zigbee technology is deployed 

enhancement of IEEE 802.15.4.zigbee provides 

topologies like Star, Mesh, Tree. 

      The Internet of Things (IoT) will be useful in 

many applications. IoT is an collection of devices, 

related to one another, individuals that are furnished 

with one of a kind identifiers and the capacity to 

exchange information over a system without 

expecting human-to-human or human-to-PC 

collaboration. Components of IoT consists of number 

of physical objects,Sensors,Actuators,Controllers that 

involves send, Receive or Communicate information 

over Internet. 

Sensors play a vital role in IoT and Sensors is a 

device in IoT that senses the change in state of any 

ambient condition. Sensors are sensitive to only the 

measured property like humidity sensor will sense 

only the humidity of a room. Sensors are insensitive 

to other properties like PH sensor will not be 

sensitive to change in room temperature. Use of 

Sensors will not influence the property that we are 

measuring. (Humidity Sensors will not 

increase/decrease humidity).The resolution of a 

sensor is smaller change it can predict in the quantity, 

more the resolution of a sensor more accurate the in 

its precision. 

 Actuators, on receiving control signal acts 

upon the environment. Normally, IOT is involved in 

machine-to machine (M2M) interchanges and 
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furthermore covers an extensive variety of 

conventions, areas, and applications. 

II LITERATURE SURVEY: 

[1] IOT- Based Air Pollution Monitoring and 

Forecasting System proposes a method combining 

IOT technology with conventional air monitoring 

system. By replacing conventional monitoring 

equipment with IOT based monitoring equipment, 

hardware cost can be greatly reduced. The 

development trend of air pollution can also be 

forecasted by using neural network technology in the 

proposed system. There are three layers namely 

Perception layer, Network layer, Application layer. 

Perception layer mainly consists of field sensor 

network. It establishes reliable monitoring system. 

The major function of network layer is to collect the 

data from the monitoring sensors and send the data to 

data center in real time. The application layer 

processes the data to determine the air quality and it 

predicts the development trend of air pollution using 

neural network technology. 

[2] An Integrated System for Regional 

Environmental Monitoring and Management Based 

on Internet of Things proposes a novel IIS which uses 

technologies like Internet Of Things, Geo 

Informatics, Cloud computing, Geographical 

Information System, and Global Positioning System 

and e-Science for environmental monitoring. Four 

layers namely Perception layer, Network layer, 

Middleware layer and Application layer are 

proposed. Perception layer is used to collect data 

from various sensors. This layer uses IOT. The 

network layer transmits all the data collected from 

the sensors to data center. The middleware layer is a 

set of sub layers between Network layer and 

application layer that is used for management of data. 

The middleware layer in the proposed system uses 

Service Oriented Architecture Approach. The 

application layer which is based on IOT organizes, 

stores and processes the data and predicts the air 

quality trend.  The system is designed to predict the 

air quality trend and the results showed the increasing 

trend of air pollution. 

[3]To monitor the air eminence in industrial and 

urban areas, the proposed system includes a set of gas 

sensors (CO, and NO2) that are positioned on masses 

and structure of a IOT (Internet of things) and a 

dominant server to support both short-range real-time 

incident management and a continuing deliberate 

planning. The Air Excellence Guide (AQI) may be a 

common indicator of air quality. The AQI is 

calculated on air pollutants like CO and NO2 

compounds that consume opposing possessions to the 

atmosphere and human health. 

 [4]WiFi based Plug and Sense device based on IOT is 

proposed for monitoring air pollution. Based on the 

values of different amounts of composition read from 

the sensor, Air Quality Index is calculated. Based on 

the value of Air Quality Index, appropriate LED light 

will be actuated for denoting the health impact. 

Messages can also be sent for the users through phone. 

The calculated data are pushed to cloud storage and 

stored along with date and time. This stored data can 

be used for future trend analysis.  

III PROPOSED METHOD: 

  In the proposed model(Figure 1), we design 

a real time air pollution and accidental gas leakage 

monitoring system. In this model we have detected 

the more parameters for most secure purpose and 

increased the parameters by addition of multiple 

sensors from which data is collected and sent to 

controller and processed and results are analyzed and 

the results are available to the end user (pollution 

control board) via GSM module. 

 

 

Figure 1: Block Diagram 

In this paper we have number of gas sensors 

employed  that senses the harmful or toxic gases like 

nitrogen di oxide, Butane, Methane, Carbon dioxide, 

formaldehyde, sulfur dioxide. Sensors will have 
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limitations too; single sensor cannot be used for 

sensing all kind of gases. Electro chemical sensors 

are the one which can be used to measure gases at 

PPM (parts per million) Level. Other kind of sensors 

like Catalytic sensors, Infrared Sensors, PID Sensors 

can also be used. Gas Sensors (figure 2) are 

continuously monitoring the level of gases in air. 

Data is collected from these Sensors, and processed if 

it is above the threshold value (Table 1), alert is sent 

via SMS/Call to the pollution control board or it 

enables the alarm that alerts the people in and around 

the locality of the industries, otherwise collected data 

will be sent to base station PC via Bluetooth. 

 

Figure 2: Gas Sensor 

GSM (Global system for Mobile communication) is 

digital mobile communication modem that has been 

widely used across the world. It operates at the 

frequency band of 900MHz, 850MHz, 1800MHz, 

and 1900MHz.if data sensed by the sensor exceeds 

the threshold value then call or alert on sms is sent 

through this GSM module. 

 

 

 

 

 

 

 

Table 1: Threshold Values 

 Arduino  pro is open-source hardware tool for the 

design and development of the embedded computer 

system that has 14 digital input/output pin, 6 analog 

inputs operates on 3.3V/8MHz.arduino is dedicated 

for integration of sensors and actuators.arduino is 

mainly used for building IoT systems. Several types 

of sensors can be integrated in to arduino platform. 

IV RESULTS: 

Gas sensor like MQ-2 has four pins, that can be 

assembled as follows pin-Arduino  pro, AO to analog 

pins, DO to digital pins, ground to ground, VCC to 

5V. Various Gas sensors are connected to arduino pro 

for controlling and monitoring. sensed data which is 

analog  is converted into digital using ADC,from this 

value parameters will be evaluated. sensed data will 

be transmitted to pc in base station and if it exceeds 

the threshold it will be notified to PC via Call/SMS. 

If sensed data exceeds threshold call/sms alert will be 

sent.(Figure 3 and 4) 

 

Figure 3: Result of CO2 Sensor 

 

Figure 4: Result of SO2 Sensor 

Gases Threshold value 

Nitrogen dioxide 3 PPM 

Carbon dioxide 5000 PPM 

Formaldehyde 1 PPM 

Sulfur dioxide 2 PPM 

Methane, butane 50,000 PPM 
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      V. CONCLUSION AND FUTURE WORK: 

Thus the proposed work for Industrial accident 

monitoring system involves the data collected 

from the different kind of sensors are transmitted 

to the base station PC and monitored 

continuously .if it exceeds above the threshold 

value it continue to send the sensed data to PC 

but also it alerts the Pollution Control board and 

enables the alarm to alert the people about 

leakage of toxic gases which leads to 

consequences like consequences such as itchy 

eyes, burning throat, breathing trouble. The 

operation is simple it can be extended to large 

geographical area in future. 

It is much easier to suppress the leakage of gases 

at the earlier stage itself. Early warning and 

immediate action will avoid great losses and 

environmental damages. 

In future we can sense more parameters by 

employing multiple sensors to enhance more 

security in the industrial applications and smart 

sensors with high sensitivity, good reliability can 

also be used. 
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