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Abstract 

One of the most important problems in the environment is the surrounding 

atmosphere air pollution that deals with the different types of health 

problems in our daily life. Pollution by the vehicles is the main reason for the 

cause of surrounding atmosphere pollution. Our environmental air is totally 

polluted by humans, day by day, that is mainly due to release in the 

percentage of poisonous fuel gases by our technological industrial areas, 

more number of vehicular hazardous gases by the increasing number of 

vehicles and increase in the concentration of hazardous gases and form of 

minute separate particles existing in our surrounding earth‟s atmosphere. It is  
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important to control and monitor the vehicle pollution. This paper aims to 

identify the vehicle pollution and create a cloud support system to monitoring 

the pollution and provide a notification if the vehicle meets the threshold 

limit. The vehicle monitoring system will be implemented through IoT. The 

cloud Integrated system will store the low and higher threshold value from a 

expert system developed based on the existing stages of the Air pollution 

level. Internet of Things intersect with the content of cloud computing that 

recommends an important strategy for better maintenance of different sensors 

from the received data coming, executed and collected and it can transfer by 

very small power absorption, little value for the best powerful 

microprocessor ARM that is based on high performance of midrange 

computer Raspberry pi value. This entire structure concept will be evaluated 

and examined, as they receive output estimation values which are to be 

balanced besides the required output values as long as according to limited 

surrounding habitat, authority of control and they will be evaluated in an 

outstretched form. These framework values and the factors will be then 

measured showing with in a private cloud infrastructure. The main 

advantages of this system are monitoring the vehicle pollution in accurate 

manner. This will enhance the overall picture in Air pollution. 

Keywords: Raspberry pi, Carbon monoxide, Temperature, air quality, 

Internet of Things, pollution, hazardous gas 

1 Introduction 
 

The main advantage of atmospheric air pollution results in the rise of 

existing of hazardous dangerous matter and bimolecular in earth‟s 

surrounding atmosphere environment [1]. It becomes unfriendly collision to 

many alive living beings in the surrounding atmosphere such as human 

beings, pet animals, farm lands and can also destroy the available natural 

environment. This results in many kinds of diseases, human beings allergies 

and also some incurable diseases which relate such as cardiac infarction, 

congenital heart disease, restrictive lungs infections and also it leads to the 

cause of very dangerous deathly diseases [2]. The surrounding atmosphere 

category relates Greenpeace in the previous year concludes a report which 

has approximately all the previous year nearly 3 million living beings on this 

earth die because of the diseases spread by the air borne materials or the 

name pollutants .So we have created IOT device to monitor and alert their 

problems [3].  

Air pollution is one of the important environmental and people living 

challenges in the day to day life. The air is being getting pollution permits us 

to untimely outcome on the health conditioned of human beings, climatic 

conditions on the surrounding environment and ecological community [4]. 

The surrounding atmosphere air is being polluted day by day on account of 

releasing of many kinds of harmful gases by the development of major and  



 
 

 

 

 

 

Cloud Integrated Vehicle Pollution Detection and Monitoring Using IOT3030 

 

important technologies such as industrial technologies, vehicles as a result of 

internal combustion getting by the vehicles and increase in the concentration 

of many hazardous form of gases and harmful particulate substances in the 

neighboring earth‟s atmosphere [5]. This material composed of such particle  

matter is one of the most supreme and largest specifications having the most 

remarkable benefaction of enlargement in the quality of air pollution. It 

generates a complete requirement of computation and exploration of 

problem-solving time atmospheric quality observing that it relates with 

important and final solutions will be concluded in a very short suitable time 

interval [6]. This paper presents a current situation that able to function 

independently on air quality monitoring and management group which 

includes most important and several factors: harmful and poisonous gases, 

temperature of the earth‟s atmosphere, and water vapor, air pressure on the 

atmosphere. Internet of Things currently obtaining intellectual use in all the 

regions that plays a very main important function in one‟s own surrounding 

atmospheric level observing techniques. Cloud computing offers a new and 

innovative which combines with the Internet of Things with a very narrative 

technologies for the complete and better management of statistics that comes 

from different kinds of sensors, received and transferred by small energy 

consumption, limited bargain ARM microprocessor based mid computer 

Raspberry pi value. The whole structure will be executed and evaluated in 

Mumbai and those output values are balanced within the required format 

received by the surrounding control of authority in the local environment and 

are introduced in a outstretched manner. These reading input and output 

standards of the functional boundaries can be calculated as demonstrated in 

AWS cloud infrastructure. 

  

2  Related Work 

 

 The author named Hussein [7], developed a research, has elucidate that 

the most supreme goal of this calculated paper to use the available and 

already used sensor to generate the motor engine discharging the determining 

computer and give a punishment on whether the grouped particular area will 

be above the particular level or below the required  available collision levels. 

The important factor in this method is of measuring the hazardous gases 

using a sensor which measures Carbon mono oxide levels in the sensor. 

 Arizaga et al [8] worked on a concept that deals with an automated 

control system which enables them to use the infertility of bimolecular 

components. This system has four separate sections. It includes PU modules, 

flame detection and pressure sensor, gas control. The Arduino board will use 

the C++ language, which controls the whole system. It able to maintain the 

system which will be tested by maintaining various different kinds of 

environmental variables that will be used in the process of a perfect  
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sterilization methods.  

 The main concept of the project is explained by Bhattacharya et al [9], 

that the main concept and aim of the project‟s stated that to develop in the 

indoor air quality among the wireless systems to monitor using Java code. In 

this concept, the air quality environmental factors like atmospheric 

temperature, humidity of air, gaseous air pollutants and atomizer/granular 

particles into a supervising HVAC (Heating, Ventilation, and Air 

Conditioning) process in the methodology of a smart building. 

Preethichandra, 2013[10], identified the proposed experimentation on n on-

discriminatory which is the evolution of an ultralow capacity for sensing  

by a low power microcontroller unit by these nodes in a sensor network to 

combine particular intelligence inside the atmospheric quality system. This 

work calculates the level of Carbon Dioxide, the percentage of Carbon 

Monoxide, Propane and the function of methane using manufacturing group 

of gas detectors. The testing process will be analyzed and verified with the 

research exact quantification among real-world circumstances.  

 Ferdoush and Xinrong [11], in 2014, portrayed a natural circumstances 

air quality tracking system that depends upon Arduino and Raspberry Pi. It 

depends upon a small priced and expansible wireless sensor network system 

which is used for the real-time applications in the environment that helps in 

tracking the system.  

 Sonali and Venkatasubramanian [12], in 2016, deduced a Raspberry-pi 

constructed on the connectivity of the physical objects IOT system that will 

be able to track the environment conditional factors, such as carbon dioxide 

gas, temperature of atmosphere, humidity of air, and carbon monoxide. This 

structure will upload the entire document and available framework to the 

entire cloud for the user, this will helps us to who monitor the current context 

of the required environmental infrastructure. 

 Pal et al [13] suggested using IOT, for vehicles, a pollution monitoring 

system. This procedure calculates the intensity of air pollution which is 

generated by the number of vehicles on the road. In this the whole system 

explains about the structural design of the system for calculating the rate of 

the pollution using with the help of mobile applications using smart phone, 

Arduino, wireless sensor for exhibiting the information of the amount of air 

pollution for each of the individual vehicle. 

 Kundu et al [14] proposed by recognizing outpouring by the vehicles 

which is a image that comes from the transferring of a learning approach. 

The output representation images can be observed from the nearby vehicles. 

It can be get through the different control units by the traffic. From this the 

vehicle which gets polluted is identified and the notification of the pollution 

control and the surveillance it in the future. Our deep learning-based method 

works on the weather and light conditions during the environment that 

concludes the system Inception-v3.  

 Bhatnagar et al [15], in this MQ-7 sensors of carbon monoxide and the  
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system of GPS, which is developed a similar system that detects the car gas 

leakage at a particular location which is tracked using the GPS system. The 

prototype function will be included the different type of sensors, Raspberry 

Pi3, AWS IOT and dynamoDB. An AWS SNS service is used to find a car 

leakage by sending the messages. Amazon Web Services has IOT Web 

console which will be sent to the user ID.  

  

3 System Description 

 A system can be presented that can detect some hazardous gas levels like 

carbon mono oxide and they can also find a overall measurement level based 

system called the GPS system module which will find the way, the exact 

point where the location using the concept of raspberry pi 3, and then 

calculate and find the exact values and then they collect the values and the 

collected data‟s will be displayed in web services. The sensor which is a type 

of a encountering the detection called the mq-7 sensor, which is calculating 

and encountering the values and then it has a process, which has to send its 

required values to MCP3204, this sensor job is to  display the output 

encountered values, which gives the available numerical values to the system 

and processes their values accordingly and then onto it has to send the 

raspberry pi to the system which has to display the output to this module, this 

process flow of GPS module shows and detects the system location and then 

keep tracking the system in JSON format. In this module, the level of carbon 

monoxide crosses the exact percentage level of 75%, then  it proceed the 

system between the communications of  functions of raspberry pi 3, by 

sending the alert message to the user‟s mobile. The received statistics that 

can be received at the final shadow of the output, that will help us to show 

the exact location details for identifying, and then the process of DB, which 

shows dynamoDB, that function and grasp the limited standards of CO 

percentage extent. The important step is to connect the IOT methodology to 

the AWS, which will process and to make the AWS system flow account and 

then the other process flow will be able to inventory their system AWS IOT 

account and giving the name in it. After finding and registering the values in 

their the device, it has some system certificates that has to download the 

different process of 4 certificates that will be getting from the available 

devices after the process of accompanying and indicating the system, these 

verifications from the system that communicate between the devices through 

cloud environment using Internet of Things. This downloaded certificate 

should be in a position of the main directory which is also called the root 

directory and the index directory and this important directory of the concept 

deals with the concept of using python. This will connect to the IoT-AWS, 

which is a console and having a safe and protected credential also it will be 

displayed in the environment of cloud, the Pi values will have selective and 

function able assets like some configurable strategy and security. These kinds  
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of proceedings can be processed using various kinds of coding languages like 

NodeJS, JavaScript, python, java, etc. The raspberry Pi 3 model B codings, 

the pollution level is detected using a python code and these levels will reach 

a limit which comes to a particular pollution limit, this will be getting coded 

with the rasperypi. The AWS have a service and it will send a message 

notification. The software notification called the SNS that will provide a 

software notification service. This will receive the incoming messages and 

address a notification message to the registered user in the AWS service user 

pool, then the AWS console will be created for doing the SNS, software 

notification service or by using the process of AWS CLI then in this the 

number which is a ARN number will be noted for mentioning this number 

into the code and finally it will resend all other available data.  

 

4 Proposed Car Pollution Detection System 
 
 AWS IOT paper of car pollution detection deals with the different 

aspects on the environment and finally uses the methods for detecting the 

hazardous pollution. The future goal for this type of paper is that we can  

calculating how and can do the process of data mining on this. We can also 

calculate how many cars in one suitable and particular region are completely 

destroying the surroundings by polluting and also we can select a particular 

area in the latitudinal and longitudinal map. This required data will be able to 

find the total number of cars polluting the surrounding environment. These 

polluted areas which will get affected more spoiled comparatively the other 

places of surrounding. Many number of researchers doing their research 

works using a number of big data sets that can work continuously by 

reducing the pollution of hazardous gases and these cars as a result can run 

on CNG, which is a type of harmless gases and also other available gases.  

 

4.1 Methodology 

 

This advanced system diagram which will be revealed in Fig.1. The 

process of Raspberry pi is the crucial part for detecting and controlling our 

processing system. There are many kinds of sensors, which is used for 

analyzing and detecting different kinds of environmental factors like 

hazardous particles like Carbon Dioxide, Carbon Mono oxide, Pressure, 

Humidity of air and Temperature. These detecting type of sensors are totally 

come together to connect the system device of Arduino Board and the 

process of Raspberry pi. It will be sensed and processed which can be 

interfaced by the system devices through the USB Cable with Arduino Uno. 

These received data which can be noticed by the affordable sensors that can 

be processed and continuously evaluated and received among available cloud 

environment of Raspberry pi across all over the internet connectivity 

throughout this system. Because this system has perfect network  
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connectivity. A type of PM sensor, DSM501A sensor can get the product 

output by the process of PWM, which is used for measuring the hazardous 

and harmful materials i.e. polluted particles like dust and smoke within our 

own environmental conditions. These sensors called MPP180 and DHT22, 

has high intensity of digital calculating values as outputs that are used for 

their calculating their intense temperature, percentage of humidity and 

pressure. Another variety of digital sensors, MQ135 (air quality sensor) and 

MQ9 (Gas sensor), these are analog sensors which are used for calculating 

the respective hazardous gases such as: Carbon monoxide and carbon 

dioxide.  

 
Fig 1: Process flow 

 

In this, the proposed system, IOT based car pollution detection using 

AWS cloud” requires automatic detection and monitoring the pollution, 

which arise mainly from the common places like highways, industries, 

construction areas, most commonly used roads. Those impurities can be 

emitted from the surrounding environment which is a development process of 

the environment that can be determined by using Arduino tool boards and 

sensors. These identified values received by the tools that can be transferred 

by using GSM modem to the cloud server. These applications consist of the 

mobile application and a web application that can be linked with the 

environmental cloud server. The exact location on the web application   and a 

particular location on the amount of hazardous particles in the environment at 

a particular location. The application of mobile contains another job in which 

the Push Notification service enables that can be enlarge using Phone gap. 

There are main important services like Amazon RDS (Relational Database) 

and Amazon EC2 (Elastic Compute Cloud), that offers online instance 

service by the corporates like Amazon Web Service. They maintain a 

securable and contain a flexible interface of the received sensor values to 

cloud environment instances. These cloud instances can provide Security 

groups with many IAM roles for the required users and a security contains the  
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TLS security and a process of automation that can be cheaper way. The 

detection process deals with the easier detection of the surrounding polluted 

area on environment, the device GPS was including the consolidated and the 

final results received can be read by the receivers either in both the ways that 

is the web application or mobile application. 

 

4.2 Board of Raspberry Pi 3  
 

The organization of United Kingdom incorporate many Raspberry pi models 

that will be second-hand for multiple jobs for the implementation procedures 

that makes vey flexible to use. The brainpower of the structure that is very 

small budget, compress and more stronger which is immersed within the chip 

and also has a paper-thin sized computer that is very flimsy.  The 

functionalities of ARN7 computer can perform same as desktop PC. The 

raspberry pi blue print is given below: Model B of Raspberry pi 3 computers 

is the most used version of Pi. The Raspberry pi 3(Rpi 3) board supports 

operating systems like MacOS, Linux, Qtonpi, and ARM. It is a 64-bit quad-

core 1.2GHz ARM Cortex A52 processor of Rpi 3 model B processor and it 

shares L2 cache of 512 KB. It also uses a Broadcom BCM2837 SOC. The 

performance is compared with the Rpi 3 and Rpi 1, it is 10 times better and 

also Pi 3 is 80 % faster than the Raspberry Pi 2 (Rpi2) approximately in terms 

of parallel tasking. The raspberry Pi 3 has a HDMI for the output and one 

audio, video output each, A Ethernet port is also available like in raspberry pi 

2 and 40 General purpose Input/output pins also a power source is required 

and an Micro SD card for installing the operating system. 

 

4.3 DSM501A Sensor 
 

DSM501A, called as dust sensor module, which is of small budget, thin and 

firm dimensions for a fragment compactness sensor. It is used to measure the 

particle whose dimensions with the concept of particle counter, can sense the 

environmental smoke of tobacco and pollen, and powdery dirt.  The simple 

block diagram of DSM501A sensor is shown in figure 2. 

 

 
Figure 2. DSM501A Sensor block diagram 
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4.4 Web Services of Amazon 
 

The AWS-IoT prepares an IOT platform that is planned to link „a 

material‟ to the people. AWS-IoT is a Cloud platform that attaches devices 

comfortably and make the interconnection with some demands on cloud as 

well and other tools safely. The AWS-IoT the requisitions can interact with 

each and every other tool and also keeps monitor of it. AWS-IoT helps 

several services specially the AWS services like AWS Lambda, Amazon 

DynamoDB, AWS Cloud Trail, Cloud Watch, and Amazon Elastic search 

Service with kibana consolidation. AWS-IoT assists in connectivity and 

management of the tools, it helps to track easily and connects various special 

device to other tools and integrate with the cloud. There are three important 

types of reporting that are specifically designed to authorize connectivity, 

there are some set of rules which will have HTTP, Web Sockets, and MQTT 

these protocols are very flexible to use and also they want small bandwidth 

network. AWS-IOT has a strong secure connectivity as it prevents and 

encrypt throughout all position of connectivity. The important factor is that 

the output data will be transferred in real-time and it is also easy to look the 

processing data and analyzes it. 

 

4.5 Proposed Workflow 
 

The received certificate should be present in the main parent‟s directory 

or the main directory of the required program should be in python. For 

connectivity purposes, the IoT-AWS console it has a very important secured 

character available in the cloud. The Pi value should have the available  

resources like some security and policy, that the available tool name should 

be similar to the name of the raspberry pi. The received certificates can be 

processed using various available programming languages such as python, 

java, and NodeJS, JavaScript. In the raspberry Pi 3 model B, a python code is 

programmed that is monitoring the pollution level and when there is a limit 

that exceeds a particular level as programmed the RPI, which will send a 

notification alert to the AWS and a oriented protocol SNS, that will be a 

software message alert service will be invoke which will then send a 

notification message to the user recorded in the user pool, and the SNS is 

created in the AWS console or using the AWS CLI then its ARN number is 

verified and analyzed in the code which will send the available data to the 

cloud. 

After completing this phase next phase will be to connect this to a GPS  

module, Integrating GPS module in the code to make the raspberry pi follow 

the instructions. After a certain pollution limit crosses the SMS will be sent to 
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the mobile number to the user and then the GPS module will share the 

location and store it into the database. For this we will be using the ELK 

stack, which are elastic search, Log stash and kibana. Elastic search, kibana 

and log stash plays an important role in this as they are going to get the 

location data and process it and then show it in kibana, kibana is used for 

visualization. ELK stack is currently new technology and is starting to get 

into development phase since October 2017. ELK stack is one of the popular 

technology stacks for searching, analyzing and visualizing data in real time. 

As stated above ELK stack is a popular set of tool of Elastic Search, Logstash 

and Kibana 

 

5  Implementation and Results 
 

A computer which has a simulation can be consider as an strive to model 

a current real life or some hypothetical critical situation on a computer 

environment, so that we can observe the method how the system works. In 

this case we are going to apply the same in network lab of engineering 

students. Proposed project will be an advantage when they been implemented 

and thus meet the organization operating requirements. The following issues 

are considered for the operation: 

 Does this platform provide required support for the end user and 

the organizational Management? 

 Methodology to be implemented? 

 Had the end users been functioned in the analyzing and code 

development of the Module? 

The construction of AWS, in which the system‟s cloud infrastructure can 

provide various kinds of different facility that, can be scaling a relational 

database when compared to the entire cloud environment. In this, when an 

input server contains the required available features which are altogether 

arrange and the configuration process is taken. AWS RDS, which is a 

system, that consists of the whole practicability of infrastructure scaling all 

the individual components. These received sensor values can be sent from 

the RDS server and the HTTP protocol will allow them to be stored. Security 

groups and VPC‟s can be determined by the main part of processing RDS  

with many particles in the system in this AWS. They must recline in the 

same required VC and it has many interlinked security group which provides 

more strength and security than others. 

After executing and grouping the entire required server environment, the 

server is connected to the board to the system, Arduino using the flexible 

shield of Ethernet. This will proceed to the Ethernet shield and it has to 

provide the system for the connection of Internet for making it to the entire 

cloud server using the protocol of HTTP. This contains the PHP file and it 

stores the value on the current database which can be created using the AWS 

RDS. This stored and available database can be viewed using SQL 
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Workbench and Fire SSH which connects to the entire cloud server using 

some of the various ports. 

 

The measured air quality index values is given in the following table 1. 

 
Table 1. Air quality measure values 

 

ATMO 

index 

O3 SO2 NO2 PM2,5 PM10 Level 

Hourly AV Hourly AV Hourly AV Daily AV Daily AV 

1 0-29 0-39 0 a 29 0 a 11 0 a 6 Tres bon 

2 30-54 40-79 30 a 54 12 a 23 7 a 13 Tres bon 

3 55-79 80-119 55 a 84 24 a 35 14 a 20 Bon 

4 80-104 120-159 85 a 109 36 a 41 21 a 27  Bon 

5 105-129 160-199 110 a 134 42 a 47 27 a 33 Moyne 

6 130-149 200 a 249 135 a 164 48 a 53 34 a 42 Mediocre 

7 150-179 250 a 299 165 a 199 54 a 58 41 a 48 Mediocre 

8 180-209 300 a 399 200 a 274 59 a 64 54 a 62 Mauvais 

 

5.1. Simulation Results 
 

 

 
Figure 3: Air Pollution 

 

 Figure 3 shows the Air pollution and its causes. Air pollution through 

vehicle has more pollution than other parameters. It shows the importance of 

reducing the vehicle pollution. Here our implementation extends towards 

distribution levels of normal air and polluted air by Vehicle smoke. 

 In figure 3, pollution distribution level in the normal air is shown. 

Pollution level will be up and down in the normal air based on number of 

users and vehicles running on the surroundings. The pollution level is lesser 

in night time which is comparatively better than morning time.  
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5.1.1 Pollution in Normal Air 

 
Fig 4.Normal Air Pollution 

   

 
5.1.2 Pollution in Vehicle Smoke 
 

 
Figure 5. Pollution in vehicle smoke 

 

Defects that may be a less problem will create major issues in the 

operation. It is the process of how other people can able to work on this 

project with the system. It is a user applied application. Despite this project, 

the system is very helpful in safeguard of the data. The process is defined in 

a smooth manner at a definite conditions which given in other to avoid the 

errors or loss of data. It is designed in GUI interface, as it will be useful for 

the end users to access this application. 
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5.1.3 Pollution Detection Using Cloud Integrated System 
 

 
Figure 6. Pollution detection using AWS 

 

6 Conculsion 
 

Thus our proposed work strongly confirms that the Air pollution by 

Vehicle causes more damage than other parameters. The distribution of 

vehicle pollution also very high. This work used Raspberry pi to simulate the 

results The results identified  injurious gases interior the earth‟s atmosphere 

buildings (urban uniquely) and observing air quality such as fumes and other 

harmful particles. The cloud integrated system is used to store and monitor 

the Air pollution continuously. Based on the environmental conditions cloud 

integrated with IoT system will provide alarm to the user. This will be set by 

environmental parameters as threshold values.  
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