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Abstract—This paper presents the design and 

implementation of an intelligent transportation system 

leveraging the Internet of Things (IoT) to enhance safety, 

security, and operational efficiency. The proposed system 

integrates a suite of sensors and communication modules 

to monitor critical parameters and provide real-time 

insights. Specifically, an MQ# gas sensor is employed to 

detect hazardous gas leaks, while a MAX30100 pulse 

oximeter monitors the physiological state of the vehicle 

occupant, potentially identifying medical emergencies. 

Location tracking is facilitated by a GPS module, 

enabling real-time vehicle positioning and route 

optimization. An ESP32 camera provides visual 

surveillance, enhancing security and accident analysis 

capabilities. 

Actuation and notification are achieved through a relay 

for remote control, a buzzer for immediate alerts, and an 

LED for visual indications. Data from these sensors and 

modules are aggregated and transmitted wirelessly via 

NodeMCU ESP8266 to the Blynk server, a cloud-based 

IoT platform. This allows for remote monitoring and 

control through a dedicated mobile application 

developed using the Blynk app. The system facilitates 

proactive safety measures, such as early detection of gas 

leaks and potential driver incapacitation, alongside 

enhanced security through remote visual monitoring and 

efficient fleet management via real-time location 

tracking. The integration of these diverse components 

into a cohesive IoT framework demonstrates a cost-

effective and scalable solution for developing smarter 

and safer transportation systems. This research 

contributes to the growing field of intelligent 

transportation by showcasing a practical 

implementation with readily available hardware and 

open-source software, paving the way for future 

advancements in vehicular safety and operational 

efficiency. 

 

Index Terms—MQ3 Sensor, MAX30100 Pulse Oxy Meter, 

GPS module, ESP 32 camera, Relay, Buzzer, LED, Node 

MCU 

 

I. INTRODUCTION 

 

The escalating challenges of urban mobility, 

encompassing traffic congestion, environmental 

pollution, and road safety concerns, necessitate the 

development of intelligent and interconnected 

transportation systems. This paper introduces a novel 

Smart Transportation System leveraging the Internet 

of Things (IoT) to address these critical issues. Our 

proposed system integrates a suite of sensors and 

communication modules to create a comprehensive 

and responsive transportation network. 

At the core of this system lies the ESP32 camera, 

enabling real-time visual monitoring of road 

conditions and traffic flow. The MQ3 sensor is 

incorporated to detect the presence of alcohol, 

contributing to enhanced road safety by identifying 

potentially impaired drivers. Furthermore, the 

MAX30100 pulse oximeter offers a unique health 

monitoring aspect, potentially alerting authorities or 

providing assistance in case of driver incapacitation. 

Location tracking is facilitated by a GPS module, 

providing precise vehicle positioning for efficient 

traffic management and emergency response. 

The system employs a relay, buzzer, and LED for 

immediate local alerts and notifications. Data from 

these diverse sensors is seamlessly transmitted and 

managed through the Blynk server, a user-friendly IoT 

platform. This data is then accessible and visualized on 

a mobile application developed using the Blynk app, 

providing real-time insights and control to relevant 

stakeholders. The NodeMCU ESP8266 acts as a 

supplementary communication module, ensuring 

robust and reliable data transmission across the 

network. This integrated approach aims to create a 

proactive and adaptive transportation system capable 

of improving efficiency, safety, and overall urban 

living. 
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Figure 1: Block Diagram 

 

II. LITERATURE SURVEY 

 

The escalating challenges of road safety and vehicle 

health necessitate intelligent transportation solutions. 

Existing literature highlights the potential of the 

Internet of Things (IoT) to revolutionize transportation 

through real-time data acquisition and analysis. 

Studies on alcohol detection systems, such as those 

employing the MQ3 sensor, demonstrate their efficacy 

in preventing drunk driving incidents (Author et al., 

Year). Similarly, research on wearable health 

monitoring devices utilizing the MAX30100 pulse 

oximeter showcases the feasibility of driver fatigue 

detection based on physiological parameters (Another 

Author et al., Year). 

GPS modules are extensively used in vehicle tracking 

and navigation systems, providing crucial location 

data for enhanced safety and efficiency (Someone Else 

et al., Year). Integrating ESP32 cameras enables 

remote visual monitoring of vehicle interiors or road 

conditions, adding another layer of safety and security 

(Yet Another Author et al., Year). 

Furthermore, the Blynk server and mobile application 

offer a user-friendly platform for remote monitoring 

and control of IoT devices in transportation (A 

Different Author et al., Year). NodeMCU ESP8266 has 

been widely adopted for its low-cost and efficient data 

transmission capabilities in various IoT applications 

(One More Author et al., Year). 

This project aims to contribute to this body of 

knowledge by synergistically integrating these 

individual components – MQ3, MAX30100, GPS, 

ESP32 camera, relay, buzzer, LED, Blynk server/app, 

and NodeMCU ESP8266 – into a comprehensive 

smart transportation system. This integrated approach 

allows for multifaceted safety measures, including 

alcohol detection, driver fatigue monitoring, real-time 

location tracking, and remote alerts, potentially 

leading to a significant reduction in road accidents and 

improved vehicle security. The novelty lies in the 

fusion of these diverse sensors and communication 

technologies for a holistic transportation safety 

solution. 

 

Figure 2: Flow Diagram 

 

Node MCU: 

The NodeMCU is an affordable and versatile open-

source platform particularly popular for Internet of 

Things (IoT) projects. At its core, it typically features 

the ESP8266 or ESP32 Wi-Fi system-on-a-chip from 

Espressif Systems. These chips integrate a 

microcontroller with Wi-Fi capabilities, making it easy 

to connect devices to networks and the internet. The 

term "NodeMCU" often refers to both the firmware 

that runs on these chips and the development boards 

that make them accessible. 

Initially, the NodeMCU firmware was based on the 

Lua scripting language, offering a relatively easy entry 

point for developers. Over time, support for 

programming in the Arduino IDE using C/C++ 
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became highly prevalent, leveraging the extensive 

libraries and community support of the Arduino 

ecosystem. This flexibility in programming languages 

contributes significantly to its widespread adoption 

among hobbyists and professionals alike. 

NodeMCU development boards typically come in a 

user-friendly Dual In-line Package (DIP) format, 

making them ideal for prototyping on breadboards. 

They often include a USB interface for easy 

programming and power, along with voltage 

regulation to supply the ESP module. The boards 

expose various General-Purpose Input/Output (GPIO) 

pins, analog-to-digital converters (ADCs), and support 

for communication protocols like UART, SPI, and 

I2C, enabling interaction with a wide array of sensors, 

actuators, and other peripherals. Its low cost, 

combined with its powerful features and ease of use, 

has made the NodeMCU a cornerstone in the world of 

connected devices and rapid IoT prototyping. 

 

Figure 3 : Node MCU 

 

MQ 3 Sensor: 

The MQ3 sensor is a semiconductor gas sensor 

designed to detect the concentration of alcohol vapor 

in the air. It operates on the principle that the electrical 

conductivity of its sensitive material, typically tin 

dioxide (SnO2), changes in the presence of alcohol 

molecules. In clean air, the sensor has low 

conductivity, but when alcohol vapor is present, the 

conductivity increases proportionally to the alcohol 

concentration. This change in conductivity is then 

converted into an electrical signal, usually an analog 

voltage, which can be read by a microcontroller or 

other interface circuit. 

This sensor exhibits high sensitivity to alcohol, 

particularly ethanol, making it suitable for applications 

like breathalyzers, where the detection of even small 

concentrations of alcohol is crucial. It also shows some 

sensitivity to other volatile organic compounds, such 

as benzene, methane, hexane, and LPG, which should 

be considered in specific applications to avoid false 

readings. The MQ3 sensor has a relatively fast 

response and recovery time, allowing for quick 

detection of changes in alcohol concentration. 

To function correctly, the MQ3 sensor requires a 

heating element to maintain its operating temperature, 

typically around 5V. This heater ensures the sensitive 

material reacts appropriately to the presence of 

alcohol. The sensor typically has six pins: two for the 

heater power supply and four for the signal output (two 

A pins and two B pins, which are internally 

connected). A load resistor is usually connected 

externally to adjust the sensor's sensitivity according 

to the specific application requirements. The output 

from the sensor can be either analog, providing a 

continuous voltage level proportional to the alcohol 

concentration, or digital, through a built-in comparator 

that triggers a high or low signal when a certain 

alcohol concentration threshold is reached. Due to its 

low cost, ease of use, and relatively good sensitivity, 

the MQ3 sensor is widely used in various alcohol 

detection and monitoring systems. 

 

Figure 4: MQ 3 Sensor 

 

MAX 30100 pulse oxy Meter: 

The MAX30100 is a compact, integrated pulse 

oximetry and heart-rate monitor sensor solution. It 

cleverly combines two LEDs—one red and one 

infrared—a photodetector, optimized optics, and low-

noise analog signal processing. This integration 

simplifies the design of wearable and medical devices 

that need to measure blood oxygen saturation (SpO2) 

and heart rate.    

Operating on a low power supply of 1.8V to 3.3V, the 

MAX30100 is ideal for battery-powered wearable 

devices, contributing to extended battery life. It offers 

programmable sample rates and LED currents, 
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allowing for a balance between measurement accuracy 

and power consumption. The sensor also boasts an 

ultra-low shutdown current, enabling the power supply 

to remain connected at all times without significant 

drain. 

The MAX30100 incorporates advanced features to 

enhance measurement performance. Its high signal-to-

noise ratio (SNR) provides resilience against motion 

artifacts, ensuring more reliable readings even when 

the user is active. Integrated ambient light cancellation 

minimizes interference from external light sources, 

leading to more accurate measurements in various 

lighting conditions. The sensor's capability for high 

sample rates and fast data output allows for quick and 

efficient processing of vital signs. 

This sensor communicates via an I2C interface, 

making it easy to integrate with microcontrollers 

commonly used in embedded systems like Arduino 

and ESP32. It also features an interrupt pin for 

efficient data handling. The MAX30100's small 14-pin 

package makes it well-suited for space-constrained 

applications such as smartwatches, fitness trackers, 

and portable medical monitoring devices.    

In essence, the MAX30100 provides a complete and 

efficient solution for pulse oximetry and heart rate 

monitoring, offering a balance of performance, low 

power consumption, and compact size, making it a 

popular choice for a wide range of health-related 

applications.  

 

Figure 5: MAX 30100 pulse oxy Meter 

 

GPS: 

The Global Positioning System (GPS) stands as a 

revolutionary satellite-based navigation system, 

fundamentally altering how we perceive and interact 

with location and time. Originally developed by the 

U.S. Department of Defense, its utility has expanded 

exponentially, permeating civilian life and various 

industries worldwide. At its core, GPS relies on a 

constellation of at least 24 satellites orbiting the Earth 

at an altitude of approximately 20,200 kilometers. 

These satellites continuously broadcast precise time-

stamped signals containing their orbital information.    

On the ground, GPS receivers, found in devices 

ranging from smartphones and car navigation systems 

to specialized surveying equipment, capture these 

signals. By measuring the time it takes for signals from 

multiple satellites (ideally four or more) to reach the 

receiver, the device can calculate its distance from 

each satellite. Employing a process called trilateration, 

the receiver pinpoints its precise latitude, longitude, 

and altitude by determining the intersection of spheres 

centered on the satellites.    

The accuracy of GPS is contingent upon the atomic 

clocks onboard the satellites, ensuring highly precise 

timing of signal transmission. Even minuscule timing 

errors could translate to significant positional 

inaccuracies due to the speed at which radio waves 

travel. Furthermore, the system comprises ground 

control stations that monitor the satellites' health and 

position, making necessary corrections to maintain 

accuracy. 

 

Figure 6: GPS 

 

Esp 32 Camera: 

The ESP32 camera module is a compact and versatile 

development board that combines the powerful 

ESP32-S microcontroller with an OV2640 camera 

sensor. This integration allows for a wide range of 

applications, particularly in the realm of the Internet of 

Things (IoT). The ESP32's built-in Wi-Fi and 

Bluetooth capabilities enable seamless wireless 

connectivity, making it ideal for projects requiring 
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remote monitoring, image capture, and video 

streaming.    

With its small form factor and low power 

consumption, the ESP32 camera is suitable for 

embedding in various devices and environments. It 

typically includes a microSD card slot for local storage 

of captured images or for serving files. The module's 

programmability through the Arduino IDE or other 

development environments provides flexibility for 

customization and integration with other sensors and 

actuators.    

Applications of the ESP32 camera are diverse, ranging 

from home security systems and baby monitors to 

wildlife cameras and industrial monitoring solutions. 

Its ability to perform tasks like image recognition and 

object detection, often leveraging lightweight machine 

learning models, further expands its potential in smart 

applications. The affordability and ease of use of the 

ESP32 camera have made it a popular choice for 

hobbyists, makers, and professionals alike, fostering 

innovation in visual IoT applications. 

 

Figure 7: ESP 32 Camera 

 

Relay: 

A relay is essentially an electrically operated switch, 

acting as a crucial intermediary that allows a low-

power signal to control a separate, often high-power, 

circuit. At its core, a simple electromechanical relay 

consists of an electromagnet and a set of contacts. 

When an electrical current flows through the coil of 

the electromagnet, it generates a magnetic field. This 

magnetic field attracts a movable armature, which in 

turn causes the contacts to either close (making a 

connection) or open (breaking a connection) the 

secondary circuit. When the current to the coil is 

switched off, a spring mechanism returns the armature 

to its original position, and the contacts revert to their 

initial state.    

Relays come in various types, each designed for 

specific applications. Electromechanical relays 

(EMRs) are the most common, utilizing the physical 

movement of contacts. Solid-state relays (SSRs), on 

the other hand, employ semiconductor devices to 

perform the switching function, offering advantages 

like faster switching speeds and longer lifespans due 

to the absence of moving parts. Other types include 

reed relays, thermal relays, and latching relays, each 

with unique operating principles and characteristics 

suited for different needs.    

The versatility of relays makes them indispensable in 

a wide array of applications. In automotive systems, 

they control everything from headlights and starter 

motors to power windows. Industrial automation relies 

heavily on relays for controlling machinery and 

processes. Home appliances like washing machines 

and air conditioners use relays for switching power to 

different components. They are also critical in 

telecommunications, power distribution, and 

protecting electrical systems from overloads or faults. 

The ability of a small current to control a large one, 

and to provide electrical isolation between control and 

load circuits, makes relays a fundamental building 

block in countless electronic and electrical systems. 

 

Figure 8: Relay 

 

Buzzer: 

A buzzer, at its core, is an electroacoustic transducer 

that converts an electrical signal into a discernible 

sound, typically a buzzing or beeping noise. These 

compact yet versatile components play a crucial role 

in countless electronic devices, serving primarily as 

signaling or alerting mechanisms. Their functionality 

hinges on various electromechanical or piezoelectric 

principles, depending on the specific type of buzzer. 

Electromechanical buzzers often employ a small 

electromagnet that rapidly attracts and releases a metal 
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diaphragm. This rapid vibration of the diaphragm 

creates the audible buzzing sound. The frequency of 

the electrical signal dictates the rate of vibration and 

thus the pitch of the sound produced. Piezoelectric 

buzzers, on the other hand, utilize the piezoelectric 

effect, where certain materials generate an electrical 

charge when subjected to mechanical stress, 1 and 

conversely, deform when an electric field is applied. 2 

In these buzzers, an oscillating voltage is applied to a 

piezoelectric ceramic disk bonded to a metal plate, 

causing it to vibrate and generate sound waves. 

 

Figure 9: Buzzer 

 

LED: 

A Light Emitting Diode (LED) is a semiconductor 

device that emits light when an electric current passes 

through it. This phenomenon, known as 

electroluminescence, 1 occurs when electrons in the 

semiconductor material recombine with electron 

holes, releasing energy in the form of photons. The 

color of the emitted light depends on the energy band 

gap of the semiconductor material. 

LEDs were low-intensity and primarily red, finding 

use as indicator lamps. However, significant 

advancements in materials science and manufacturing 

processes have led to the development of high-

brightness LEDs across the visible spectrum, 

including blue and white light. White light is often 

achieved by combining different colored LEDs or by 

using a phosphor coating that converts the light 

emitted by a blue LED. 

In the 21st century, LED technology has 

revolutionized lighting due to its numerous advantages 

over traditional incandescent and fluorescent lamps. 

LEDs are significantly more energy-efficient, have a 

much longer lifespan, are more durable, and offer 

greater design flexibility due to their small size. They 

also boast faster switching speeds and produce less 

heat. 

Consequently, LEDs have found widespread 

applications in diverse fields, including general 

lighting (residential, commercial, and industrial), 

automotive lighting, traffic signals, electronic 

displays, backlighting for LCD screens, medical 

devices, and horticultural lighting. Ongoing research 

and development continue to push the boundaries of 

LED technology, focusing on improving efficiency, 

reducing costs, and expanding their potential 

applications. 

 

Figure 10: LED 

 

III. RESULT 
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IV. CONCLUSION 

 

In conclusion, this paper has presented the design and 

implementation of an IoT-based smart transportation 

system with the goal of enhancing vehicle and road 

safety. The system effectively integrates several key 

components to achieve this goal. 

The MQ3 sensor provides critical data on the driver's 

alcohol level, a key factor in preventing accidents. The 

MAX30100 pulse oximeter monitors the driver's 

health, detecting potential issues that could impair 

their ability to drive safely. The GPS module enables 

real-time vehicle location tracking, crucial for 

emergency response and fleet management. The 

ESP32 camera adds a layer of visual data, allowing for 

remote monitoring of road conditions or in-cabin 

situations. 

The system uses the NodeMCU ESP8266 to gather 

sensor data, and this data, along with video, is 

transmitted to the Blynk server. The Blynk platform 

provides a user-friendly interface, accessible via a 

mobile app, for real-time monitoring and control. The 

integration of the relay, buzzer, and LED provides 

immediate, localized alerts for critical events, such as 

high alcohol levels or medical emergencies. 

The developed system demonstrates the potential of 

IoT to significantly improve transportation safety and 

efficiency. By providing real-time data on driver 

condition, vehicle location, and surrounding 

environment, the system enables timely intervention 

and informed decision-making. This can lead to a 

reduction in accidents, faster emergency response 

times, and improved overall traffic management. 
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