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Abstract — This project aims to investigate how automobile 

pollution may be tracked using the Internet of Things (IoT). 

Environmental protection and human health are both 

seriously threatened by vehicular pollution. Real-time 

monitoring of the pollutants released by automobiles is 

possible with the help of IoT technology. An overview of 

IoT-based pollution monitoring systems, including an 

explanation of their components and data gathering and 

transmission methods, is provided in this study. The 

development and deployment of an IoT-based vehicle 

pollution monitoring system are also covered. The outcomes 

show the IoT's promise for efficiently managing and 

monitoring vehicle emissions. 
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I. INTRODUCTION 

Vehicular pollution has become a serious environmental issue 

with far-reaching effects on ecosystem health and population 

health. Carbon monoxide, nitrogen oxides, particulate matter, 

and volatile organic compounds have all seen large increases 

in air pollution as a result of the sharp growth in the number 

of automobiles on the road. These emissions help fuel climate 

change, respiratory and cardiovascular ailments, and air 

pollution. 

 
Fig. 1.1: Vehicle Gas Emission Photograph 

 India, one of the world's largest markets for 

automobiles, yet has a long way to go in terms of reducing 

traffic pollution. Previous data show that the nation's gas 

emissions have been rising steadily over time. For instance, 

there has been a concerning rise in the percentage of carbon 

monoxide, nitrogen oxides, and particulate matter emissions 

from cars. 

 Utilizing the Internet of Things' (IoT) capabilities 

can transform the monitoring and control of vehicle pollution 

in order to address this urgent problem. IoT provides a 

network of linked gadgets and sensors that allow for real-time 

data gathering and analysis. The use of IoT-based pollution 

monitoring devices makes it possible to precisely track and 

measure the quantities of pollutants that automobiles release. 

 This study intends to investigate the use of IoT for 

tracking vehicle pollution. It will examine the Internet of 

Things' architecture, sensor technologies, data transmission 

techniques, and connections to cloud computing and data 

analytics. The project will also include the design, 

deployment, and performance assessment of an IoT-based 

vehicle pollution monitoring system. 

 We can lay the groundwork for effective strategies 

and regulations to lessen the negative impacts of vehicle 

emissions on the environment and public health by 

thoroughly understanding and applying IoT for vehicular 

pollution monitoring. 

II. LITERATURE REVIEW 

A. Exploring Vehicle Pollution in India 

India, renowned for its rapid economic growth, has 

experienced a concerning rise in vehicular emissions, 

resulting in alarming levels of pollution across numerous 

cities. A 2018 study conducted by the Central Pollution 

Control Board (CPCB) unveiled the significant contribution 

of vehicular emissions, particularly particulate matter (PM), 

nitrogen oxides (NOx), and volatile organic compounds 

(VOCs), to urban air pollution. This emphasizes the pressing 

need to implement effective monitoring systems to address 

this issue urgently. 

B. Present Monitoring Techniques in India 

In India, various conventional techniques have been 

employed for vehicle pollution monitoring, including remote 

sensing devices and emission testing centers. However, these 

methods often suffer from limitations in terms of scope, 

efficiency, and geographical coverage. Promisingly, the 

advent of IoT-based solutions harnesses advancements in 

sensor technology, data analytics, and communication 

protocols to enable real-time monitoring and analysis of 

vehicular emissions. 

C. Applications of IoT in Vehicle Pollution Monitoring 

A growing body of research in India has delved into the 

utilization of IoT in vehicle pollution monitoring. Gupta et al. 

[1] (2019) developed a smart city framework that employed 

IoT sensors to monitor air quality and vehicular emissions in 

Delhi. Their findings revealed a correlation between traffic 

congestion and heightened pollutant levels. Similarly, Khan 

et al. [2]  (2020) proposed an IoT-based vehicle pollution 

monitoring system utilizing cost-effective gas sensors, 

facilitating continuous monitoring and remote data analysis. 

D. IoT-based Hardware Architecture 

The hardware architecture assumes a pivotal role in IoT-

based vehicle pollution monitoring systems. Kumar et al. [3] 

(2021) devised an IoT-enabled pollution monitoring device 

integrating a range of sensors, such as gas sensors, 

temperature and humidity sensors, and GPS, to gather 
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comprehensive data on vehicular emissions and 

environmental conditions. Their system leveraged wireless 

communication protocols to transmit data to a centralized 

server for analysis and visualization. 

E. Sensor Technology for Vehicle Pollution Monitoring 

Selecting appropriate sensors is paramount for accurate and 

reliable pollution monitoring. Kumar et al. (2020) [4] 

conducted an evaluation of different gas sensors to measure 

CO, NOx, and SO2 levels in vehicular emissions. Their study 

underscored the significance of sensor calibration and the 

necessity for sensor fusion techniques to enhance 

measurement accuracy. 

III. PROPOSED SYSTEM 

The proposed system aims to implement an IoT-based vehicle 

pollution monitoring solution using RFID card technology. 

This system will enable efficient and accurate monitoring of 

vehicle emissions, contributing to improved air quality and 

public health. 

A. Block Diagram 

 

Fig. 3.1: Vehicle Pollution Monitoring System using IoT 

B. Internet of Things 

The next major advancement in a connected society is being 

hailed as the internet of things (IoT). The Internet of Things 

(IoT) offers millions of things, machines, appliances, sensors, 

and other items that can communicate with one another 

globally on a cloud platform. Fig. 3.2 

 
Fig. 3.2: Internet of Things 

C. Arduino Board 

Arduino is a platform for open-source hardware. The Arduino 

board does not have a separate piece of hardware, like other 

programmable circuit boards. The software for Arduino uses 

a condensed version of C++ and offers a simpler workspace 

for projects. The microcontroller that Arduino uses is called 

an Atmega328. It is a high-performance, low-power 

microcontroller that is used to read and control sensor data. It 

features 6 analog inputs, 14 digital input/output pins, and a 

reset button. Through a USB connection with a 5V output, the 

Arduino may be powered. An Arduino Board is depicted in 

Fig. 3.3  

 
Fig. 3.3: Arduino board.  

D. RFID Reader  

The EM18 RFID reader is a small device used to read 

proximity cards. It works at a frequency of 125 kHz. The 

reader has a coil, circuits, and control components inside it. 

Fig. 3.4 

Here are some important features of the EM18 RFID reader: 

1) Compact size: The EM18 is small and can easily fit into 

different systems and devices. 

2) Read range: It can read cards that are about 8-10 

centimeters away, but this can vary depending on the 

design of the antenna and the environment. 

3) Interface: It communicates with the system it's connected 

to using a simple interface called UART. 

4) Operating voltage: The EM18 RFID reader works with a 

power supply between 5V and 9V DC. 

5) LED and buzzer indicators: It have lights and a buzzer to 

show when a card is being read. 

6) Easy integration: You can connect the EM18 reader to 

microcontrollers, Arduino boards, or other systems using 

the UART interface. 

7) EM4100 compatible: The EM18 reader can read 

EM4100 series RFID cards and tags, which are 

commonly used in access control and attendance 

systems. 

 
Fig. 3.4: EM18 reader 
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E. Gas Sensors 

Gas sensors are essential for monitoring the emissions that 

cars release. The MQ-3 and MQ-6 gas sensors are two that 

are frequently used for measuring automobile pollution. 

1) MQ-3 Gas Sensor:  

The MQ-3 sensor is an alcohol gas detector that looks for 

gases like carbon monoxide (CO), ethanol, and alcohol. It 

operates on the theory that the chemical resistance of the 

sensor material alters when exposed to target gases. The MQ-

3 sensor is suitable for detecting CO and alcohol emissions 

from moving automobiles since it has a short response time 

and great sensitivity. Fig. 3.5.1 

 
Fig. 3.5.1: MQ-3 sensor 

2) MQ-6 sensor:  

The MQ-6 sensor is a gas sensor created specially to find 

butane gas and liquefied petroleum gas (LPG). It works on 

the theory that when exposed to the target gases, metal oxide 

semiconductors change their conductivity. The MQ-6 sensor 

is frequently employed in gas leak detection systems, 

including fuel systems for moving vehicles. Fig. 3.5.2   

 
Fig.3.4.2: MQ-6 sensor. 

F. Wi-Fi Module 

Since Arduino lacks an internal Wi-Fi system, an external 

module called ESP8266 is used. A reasonably priced Wi-Fi 

microprocessor is the ESP8266. With its comprehensive and 

independent Wi-Fi networking solution, it can either run the 

program itself or delegate all Wi-Fi networking tasks to 

another CPU. Strong processing and storage capabilities are 

included into the ESP8266. Due to its high level of on-chip 

integration, it only requires a small amount of external 

circuitry, and the entire solution—including the front-end 

module—is made to take up a small amount of PCB space. 

For Uno, Mega 2560, and Nano, the ESP8266 Serial Wi-Fi 

Wireless Transceiver Module is appropriate. The module for 

the ESP8266 requires 3.3V. Fig. 3.5 depicts the ESP8266's 

pinout.  

 
Fig. 3.5: Wi-Fi Module ESP8266 

G. LCD (Liquid Crystal Display) 

LCD is a fusion of the solid and liquid states of matter. It is a 

16x2 LCD electronic display module that claims to have 16 

characters in relation to 2 rows. The visible image on an LCD 

is created by a crystal liquid. This technique is utilized to 

display images on laptops and other electronic devices. It has 

16 pins, 8 of which are input pins, and it has a 5 volt external 

input voltage pin. It operates on the basis of blocking light 

rather than creating light. It has the distinct benefit of using 

less power than an LED or a cathode ray tube. Fig. 3.6 

 
Fig. 3.6: LCD (Liquid Crystal Display) 

H. RIFD Card 

A little plastic card called an RFID (Radio Frequency 

Identification) card has an antenna and an RFID chip inserted 

in it. Access control, identity, payment methods, and 

inventory tracking are just a few of the uses for it. Based on 

radio frequency technology, the RFID card functions. The 

RFID chip on the card is powered by radio waves that are 

emitted by the RFID reader when the reader is brought close 

to the card. The RFID chip then uses the same radio waves to 

send data back to the reader. Fig. 3.7 

 
Fig. 3.7: RIFD Card 

I. Bridge Rectifier 

We are aware that the majority of electrical components or 

circuits require DC electricity to function properly. However, 

we obtain an AC (alternating current) supply, which requires 

conversion into a DC power supply. There are three ways to 
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design a rectifier in a circuit. Full wave rectifier, half wave 

rectifier 3. Bridge rectifier These three bridge rectifiers offer 

superior efficiency and ripple-free DC in the aggregate.  

 
Fig. 3.8.1: Bridge Rectifier 

 In SINE form (Positive and Negative cycles), the 

step-down transformer converts high voltage AC into low 

amplitude AC supply. During the input signal's positive 

cycle, terminal A is positioned positively in relation to 

terminal B. Here, the current passes through the D1 diode, the 

RL, the D3 diode, and terminal B at the end. Diodes D2 and 

D4 are not conducting any current supply throughout this 

cycle. 

 
Fig. 3.8.2: Sine Wave 

 The current passes through the D2 diode, RL, and 

D4 diode before arriving at the terminal A during the negative 

cycle of the input when terminal B is positive in relation to 

terminal A. The diodes D1 and D3 are not conducting during 

this cycle. be RL receives current flow for both positive and 

negative cycles, the device is referred to be a full wave bridge 

rectifier. 

IV. RESULTS TABLE 

Summary of Results 

Date Time Name 

CO 

Level 

(ppm) 

CO2 

Level 

(ppm) 

Status 

1/6/2023 12:00 

MH10 

DA 

1234 

80 98 OK 

1/6/2023 12:150 

MH10 

DA 

1234 

95 298 
High 

Pollution 

V. CONCLUSION 

The IoT-based vehicle pollution monitoring system is a 

promising solution for monitoring and controlling vehicular 

emissions. It uses gas sensors to measure the concentration of 

alcohol vapor and LPG in the air, and communication 

modules like the Wi-Fi module and GSM SIM 900 module 

enable real-time data acquisition and transmission. Data 

analysis techniques such as statistical analysis and machine 

learning algorithms are used to extract meaningful 

information from the collected sensor data. Future research 

can focus on further enhancing the accuracy and efficiency of 

the monitoring system and exploring additional parameters to 

monitor for a comprehensive assessment of vehicle pollution. 
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