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Abstract— One of the most serious problems that humanity 

and other life forms on our planet facing today is 

environmental pollution. The contamination of physical and 

biological components of the earth/atmosphere system which 

adversely affects normal environmental processes is called 

environmental pollution. Naturally occurring substances or 

energies when present in excess of natural levels, are 

considered as contaminants and are called pollutants. When 

natural resources are used at a rate higher than nature’s 

capacity to restore itself leads to pollution of air, water, and 

land. A pollutant can be any chemical or geochemical 

substance (dust, sediment), biological organism or product, 

or physical substance (heat, radiation, sound wave) that is 

released intentionally or inadvertently by man into the 

environment with actual or potential adverse, harmful, 

unpleasant, or inconvenient effects. Such undesirable effects 

may be direct or indirect, being mediated via resource 

organisms or climate change. This paper proposes an IOT 

based environmental pollution monitoring system that uses 

temperature & humidity (DHT11), Carbon Monoxide (MQ3), 

PH & soil moisture sensors that sense corresponding 

environmental parameters and when any of their values 

exceed the harmless threshold, authorities and public are 

notified. A periodical analysis of the collected data is 

performed to identify the critical parameter in an area during 

a particular time period. A web portal is also provided 

through which registered users can communicate rescue 

information among registered members. 

Keywords: Environmental Pollution, Environmental 

Pollution Detection System  

I. INTRODUCTION 

Any substance (solid, liquid, or gas) or form of energy (such 

as heat, sound, or radioactivity) when introduced to the 

environment at a rate more than it can be dispersed, diluted, 

decomposed, recycled, or stored in some harmless form is 

called as pollution. Pollutants are the key components of 

pollution, generally waste materials of different forms. 

Pollution adversely affects our ecosystem and the balance in 

the environment. Modernization and development in our lives 

have led pollution reach its peak giving rise to global 

warming and human illness. Air pollution, water pollution, 

and land pollution are the major types of pollution. Modern 

society also is responsible for specific types of pollutants, 

such as noise pollution, light pollution, and plastic pollution. 

Pollution of all kinds have negative effects on the 

environment and wildlife and impacts human health and well-

being. Environmental pollution has been found to be present 

widely throughout the world; the effects of such 

contamination are as follows: Carbon dioxide emissions 

perpetuate ocean acidification and the ongoing decrease in 

the pH of the planet’s oceans as more and more carbon 

dioxide is dissolved. The emission of greenhouse gas 

augments global warming which affects the ecosystem in a 

variety of ways. The destruction of species and plant life can 

contribute debris and biomolecules that irreparably alter soil 

and chemical compositions of the environment, which leads 

to a reduction of native species competitiveness. The 

presence of smog and haze can reduce the amount of sunlight 

received by life forms, most notably plant species, whose 

photosynthesis cycle is altered, leading to the production of 

tropospheric ozone materials. The presence of Sulphur 

dioxide and nitrogen oxides can cause acid rain which 

diminishes the pH value of soil. 

Introducing an environmental pollution detection 

system that collects information about various environmental 

pollutants, analyses the data, alerts public and authorities to 

take necessary actions. This system performs a periodical 

analysis on the data to find out the pollutant which is most 

harmful in an area and informs government agencies so that 

the activities can be controlled. Also provides a portal which 

can be used for communicating during hazardous situations. 

II. MOTIVATION 

Environment monitoring systems have several advantages 

that motivated the introduction of new methods every year 

with more and more advancements. Some of the advantages 

are:  

A. Reducing Environmental Pollution 

Many of the industries such as chemical, metalworking and 

pharmaceutical generate a large amount of hazardous waste. 

Industrial monitoring help to prevent the disposal of untreated 

residues in the soil, air or water, preventing wildlife and 

human contamination. Efficient industrial monitoring 

strategy includes the use of biodegradable compounds and 

can reduce the contaminants in industrial waste waters. 

B. Preventing Occupational Diseases 

Environmental monitoring helps to reduce health hazards that 

occur in workplaces. For example, minors are affected by the 

occupational disease silicosis, has been controlled by 

environmental monitoring that reduces the amount of silica 

dust in the air. Direct contact with heavy metals such as lead 

can be avoided by the use of suitable garments and gear which 

can prevent poisoning in the chemical industry. 

C. Improving Public Image 

Companies are expected to operate in an environmentally 

responsible way. Companies can exhibit that responsibility, 

building public trust and credibility with the help of 

environmental monitoring. Relations with regulatory 

agencies, such as the Environmental Protection Agency can 

also be improved through this. Companies build relations 

with socially responsible investors via transparency in 

environmental monitoring. 
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D. Resource Management 

Farmers, foresters and fisher men, staying in the industrial 

area can plan their work based on the environmental 

conditions because of the industries. The severity of the 

natural hazards can be lowered if people are informed about 

the hazards earlier. Also farmers can know about soil fertility 

so that they can use required fertilizers to improve yield. 

III. LITERATURE SURVEY 

M. Ibrahim et al. propose a cost-effective standardized 

environmental monitoring device using the Raspberry-Pi (R-

Pi) single-board computer [1]. The system is designed using 

Python Programming language and can be controlled and 

accessed remotely through an Internet of Things platform. 

Data about the surrounding environment are collected using 

sensors and are uploaded directly to the internet, which can 

be accessed anytime and anywhere through internet. 

Experimental results exhibited that the system is able to 

accurately measure: temperature, humidity, light level and 

concentrations of the carbon monoxide, harmful air pollutant. 

The system also detects earthquakes through an assembled 

seismic sensor.  

Shifeng Fang et al. suggested a Internet of Things 

(IoT), Cloud Computing, Geoinformatics [remote sensing 

(RS), geographical information system (GIS), and global 

positioning system (GPS)], and e-Science for environmental 

monitoring and management combined novel IIS [2]. Data 

and other information are assembled using multi-sensors and 

web services for the perception layer; both public networks 

and private networks were used to access and transport mass 

data and other information in the network layer. The key 

technologies and tools include real-time operational database 

(RODB), extraction– transformation–loading (ETL), on-line 

analytical processing (OLAP) and relational OLAP 

(ROLAP), naming, addressing, and profile server (NAPS), 

application gateway (AG), application software for different 

platforms and tasks (APPs),IoT application infrastructure 

(IoT-AI), GIS and e-Science platforms and representational 

state transfer/Java database connectivity (RESTful/JDBC). In 

the middleware layer of the IIS application Program 

Interfaces (APIs) were implemented. Storing, organizing, 

processing, and sharing of data and other information, as well 

as the functions of applications in environmental monitoring 

and management are provided by application layer. 

Dunfan Ye et al. propose a system for WSN based 

on environmental monitoring [3]. Environmental parameters 

such as atmospheric humidity, wind direction, wind speed 

and rainfall, underground water level, barometric pressure 

and ambient temperature are monitored by the system and 

provides various convenient services for end users. They can 

manage the data via a website from long-distance or 

applications in console terminal. An IRIS mote hardware 

platform is adopted and designed a data acquisition board, 

which mainly gathers seven environmental parameters such 

as barometric pressure, ambient temperature, atmospheric 

humidity, wind direction, wind speed, underground water 

level and rainfall. The system has made several achievements 

in: (1) this system is a practical environmental monitoring 

application where sensor nodes periodically sense their 

ambience and the information they got, which can be 

transmitted through multi-hop approach eventually to the 

research center for upper software analysis. (2) Packets from 

the gateway can be transmitted to all the users via the Internet 

which makes remote environmental monitoring feasible. 

              S. R. Mohana et al. developed a system to monitor 

the body’s present condition and hence provide ways to 

improve it, if there are any ailments [4]. The heart rate of a 

person is presently measured by equipment like stethoscope 

and electrodes which require the person to be present 

physically. So people are realizing too late to receive serious 

medical care when things are non- invertible. Accessing too 

many medical equipment is difficult and expensive. A system 

that remotely monitors the heart rate is required to overcome 

these drawbacks and to play music depending on the heart 

rate to accolade work out regimes. 

             Kulkarni, P.H. et al. suggested a framework for an 

Internet of Things (IoT) device as an automated industrial 

meter reader that uploads the collected numeral data to a 

cloud storage for centralized data processing [5]. The 

implementation of the device is done using Raspberry Pi as 

the platform. The device comes with a four-step process- 

Image Acquisition using Raspberry Pi camera module, 

Optical Character Recognition using feature extraction 

technique, Internet Upload Mechanism using Google Forms 

and Online Data Processing using Google Spreadsheet. The 

presented device can capture the image of the meter, 

recognize its reading and upload the data to a cloud storage 

for online processing. After the user manually presses the 

switch once to capture the image, all the subsequent stages 

are automated. The total time required by the hardware for 

the entire process from image acquisition to the uploading of 

the reading is up to 35 seconds.  

IV. PROPOSED SYSTEM 

Proposed system is an IoT based environmental pollution 

monitoring system. Pollution leads to a variety of issues. Here 

considering only five environmental parameters such as 

Temperature, Humidity, Carbon Monoxide, PH and Soil 

Moisture and monitoring the level changes in these 

parameters and notifying people timely so that the crises 

caused due to the changes in their values should not affect the 

environment. Four sensors corresponding to the above 

parameters are used here. DHT11 (Temperature & 

Humidity), MQ3 (CO), PH, Soil Moisture are the sensors. 

These are connected to ATMEGA 328 microcontroller of the 

ARDUINO UNO board. The readings from the sensors are 

taken by the microcontroller, then EKF is applied to process 

them into a readable format. After comparing with threshold, 

these are stored in file system and then send to cloud. 

Depending on their levels of severity public are alerted 

through a buzzer and an LCD display and authorities are 

notified through telegram app, a website and SMS. Stored 

data is analyzed periodically using top-k algorithm to find out 

the most parameter mostly affected the area in which the 

device was placed so that necessary actions can be taken to 

control its level. This system also provides a portal for 

performing rescue operations during hazardous situations. 

Through this portal, communities can be created and 

registered users can join the group. Users can pass hazard 
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rescue information and unavailability of internet will not 

affect this message transfer, since local server is used. 

 This system is implemented as a device with a web 

application. This device can be placed in areas where there 

are possibilities of pollution is more such as industrial areas, 

metropolitan cities etc. Depending on the area, suitable 

sensors can be used.   

Various sensors are used to measure the 

environmental parameters. DHT 11 is the temperature and 

humidity sensor. It is used to measure the environmental 

temperature and humidity. Gas Sensor MQ3 is used to sense 

Carbon Monoxide levels. PH sensor measures the PH value 

of the water. Soil Moisture sensor is used to measure water 

content in the soil. The sensors are connected to the 

microcontroller. Sensor readings are compared with preset 

threshold values to find out their levels of severity. Then 

people are voice alerted through a buzzer and an alert 

message is displayed on an LCD monitor and authorities are 

notified through telegram app, a web application and SMS. 

 
Fig. 1: Architecture Diagram 

V. METHODOLOGY 

A. Technology 

1) IoT 

The Internet of things (IoT) extends internet connectivity into 

physical devices and everyday objects. Once embedded with 

IoT, these devices can communicate and interact with others 

over the Internet, and they can be remotely monitored and 

controlled. It enhances data collection, automaton, and 

operations through smart devices. IoT has various 

applications in environmental monitoring such as 

environmental protection extreme weather monitoring, water 

safety, commercial farming etc. 

B. Algorithms 

1) EKF 

Kalman Filter is widely known as linear estimator. Thus, 

Kalman Filter usually handles complex system with linear 

characteristic of behavior. However, complex system with 

nonlinear behavior cannot be handled by Kalman Filter. 

Therefore, the original Kalman Filter need to be extended. 

This extended version of Kalman Filter is known as Extended 

Kalman Filter (EKF). The algorithm in the extended version 

generally covers the nonlinear dynamics data with fewer 

iteration of convergence compared to the original version. 

The environmental pollution detection system adopts EKF 

algorithm to deal with the nonlinearity of environmental data. 

EKF processes the data collected by the sensors. By using this 

algorithm, system control accuracy can be improved. 

2) Top-k  

Also called Top-k querying, this algorithm is used as a 

solution to the problem of ad-hoc search and retrieval in 

relational databases, document & multimedia databases and 

scientific information systems. The algorithm performs 

ranking of the results and returns the k results with the highest 

scores. Basic top-k algorithm is a simple algorithm based on 

a linear scan of the data repository. The advantages of this 

algorithm are that it is simple to implement, requires no 

preprocessing, maintains a bounded buffer of size k, and is 

usually quite fast unless the repository is large. The proposed 

system uses top-k algorithm to perform periodical analysis of 

the data to list out the severe pollutant. 

VI. SYSTEM IMPLEMENTATION 

Implementation begins with the selection of preferred OS. 

Operating system selected is Linux. Configuration settings 

are done according to the users’ needs. The language used is 

python and Embedded C. Embedded C is used for the IoT 

section and the remaining part is implemented using Python. 

Python program is created using the IDE Pycharm. 

 Package manager is ANACONDA. It simplifies the 

package management and deployment. Various packages are 

installed from the ANACONDA repository. Packages 

installed are GPIO, Plotly, OpenPyxl, SciPy, NumPy, GeoPy, 

Serial Monitor and Twilio.  

 Microcontroller used is ATmega 328 that is placed 

on the Arduino board. Three sensors are attached to it namely, 

DHT 11, MQ3, pH sensor and soil moisture sensor. DHT 11 

measures the temperature and humidity of the environment, 

MQ3 measures the CO level, pH sensor measures acidity of 

water and soil moisture sensor measures the volumetric water 

content in soil. LCD and monitor is used to display the sensor 

values and its graphical representation respectively. Finally a 

buzzer is used to alert the public. 

 Messaging application called Telegram is used. GUI 

is created using JSON scripting. It is a framework used to 

transmit data between server and web applications. User can 

login to the application by giving the valid username and 

password. User can get corresponding atmospheric parameter 

data by clicking on various buttons that appear on the screen. 

Admin can get the graphical representation that helps to 

easily identify the critical pollutant. 

VII. RESULT 

Pollution has been found to be present widely in the 

environment that cause adverse changes. These changes 

affects the normal lives of all living organisms on the earth. 

This is a small attempt to identify the crises that arise due to 

pollution and report the concerned people to take earlier 

actions. 

Here an IoT framework has been rendered for the 

development of environmental pollution monitoring and 

analysing system. The system consists of sensors that sense 

the surrounding environment, a microcontroller which 

processes the sensed data, a Wi-Fi based communication 

infrastructure, a cloud server, and data analytics algorithm 
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that would help to predict the critical levels of the 

environmental parameters. By analysis of data, upcoming 

issues can be identified earlier and people and authorities can 

be notified to take necessary actions earlier. At the time of 

hazards, rescue operations can be made faster through the 

portal provided.  

VIII. CONCLUSION 

When contaminants are deposited in the natural environment 

they adversely affect the balance system of the environment.  

The components of pollution are called pollutants, which can 

be either foreign substances/energies or naturally occurring 

contaminants. Through environmental monitoring, status of 

the environment is assessed by collecting one or more 

measurements. An environmental pollution detection system 

that uses IoT technology and helps in identifying the presence 

of various environmental pollutants is proposed. When their 

levels exceed the harmless threshold, public and authorities 

are alerted. This system performs a periodical analysis on the 

data collected to notify the industries to control their 

activities. The web portal provided by the system supports 

people by making rescue communications faster. 
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