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Abstract: The Smart Safety System is designed to enhance road safety by monitoring both the driver and passenger activities 

and ensuring proactive measures are taken to prevent accidents. The system leverages sensors and real-time data monitoring to 

ensure driver sobriety and attentiveness while also alerting the driver about potential passenger hazards. The system primarily 

focuses on two areas: driver safety and passenger detection. On the driver’s side, an alcohol sensor detects any sign of intoxication, 

and an eye-blink sensor monitors the driver’s focus, especially if distracted by using a phone. If intoxication is detected, the 

vehicle is automatically disabled through the motor control system, and an alert is triggered via an alarm and notification sent to 

a web-based platform. If the driver is distracted or drowsy, a warning alarm is activated. On the passenger side, an IR sensor and 

an ultrasonic sensor detect whether passengers are improperly standing or not seated, and a notification is displayed to the driver. 

The system integrates with several sensors, including alcohol, eye-blink, IR, and ultrasonic sensors. The collected data is 

transmitted wirelessly through a Wi-Fi module to a cloud platform, such as ThingSpeak, and then displayed on a website built 

with Java, HTML, and JavaScript. The website provides a login interface to enrol driver information and monitor alcohol sensor 

readings. In case of driver intoxication, the system triggers the suspension of the vehicle by turning off the motor. This smart 

safety system provides an efficient, real-time mechanism for preventing road accidents by monitoring driver behaviour and 

ensuring passenger safety.  

 

Index terms: IR Sensor, Raspberry Pi Pico W, ThingSpeak, Eye Blink Sensor, Alcohol Sensor, Ultrasonic Sensor, OLED 

Display. 

INTRODUCTION 

Road transportation remains one of the most widely used means of travel across the world. However, with the rapid increase in 

the number of vehicles, there has also been a significant rise in road accidents, many of which are attributed to human error, 

driver negligence, intoxication, and unsafe passenger behaviour. According to global road safety statistics published by the World 

Health Organisation (WHO), approximately 1.3 million people die each year due to road traffic crashes, with millions more 

sustaining serious injuries. These alarming figures highlight the urgent need for innovative safety systems that can prevent 

accidents before they occur by monitoring and modifying human behaviour inside vehicles. 

Traditional safety measures, such as seat belts, airbags, and anti-lock braking systems (ABS), while essential, are reactive in 

nature. They aim to reduce the severity of injuries during an accident but do not necessarily prevent accidents from occurring. In 

contrast, modern safety systems are evolving toward proactive accident prevention by integrating smart technologies, real-time 

monitoring, and automation. The rise of the Internet of Things (IoT), low-cost sensors, and cloud computing has enabled the 

development of intelligent safety systems that monitor driving patterns, detect abnormalities, and intervene when necessary to 

reduce risks. 

This paper presents a Smart Safety System designed to improve road safety by closely monitoring the driver’s condition and 

passenger activities within the vehicle. The system adopts a dual-focus approach, targeting both driver behaviour monitoring and 

passenger detection to create a safer travel environment for everyone in the vehicle. 

 

LITERATURE REVIEW 

A smart safety system for driver and passenger protection is designed to improve vehicle safety by using modern technologies 

such as sensors, cameras, and communication systems. Many researchers have focused on developing intelligent systems that can 

prevent accidents and protect occupants inside the vehicle. These systems monitor the driver’s behaviour, vehicle speed, and the 

surrounding environment to detect possible risks. Driver drowsiness detection systems are commonly studied, where cameras or 

sensors track eye movement and head position to identify fatigue. If drowsiness is detected, the system alerts the driver through 

alarms or vibrations. Another important feature discussed in the literature is collision detection and automatic braking, which 

helps reduce accidents by stopping the vehicle when an obstacle is detected. Airbag deployment and seat belt reminders are also 

integrated with smart monitoring systems to increase passenger safety. Researchers also highlight the use of GPS and GSM 

technologies for emergency communication after an accident. These systems can automatically send the vehicle location to 

https://ijvra.org/


INTERNATIONAL JOURNAL OF VERSATILE RESEARCH AND ANALYSIS (IJVRA) 
© 2026 IJVRA | Volume 4, Issue 3, March 2026 | ISSN: 2984-8903 | IJVRA.ORG 

 

IJVRA2603727 International Journal of Versatile Research and Analysis (IJVRA) www.ijvra.org)  

 

592 

emergency services or family members. Some studies focus on alcohol detection systems that prevent the vehicle from starting 

if the driver is intoxicated. Speed monitoring and lane departure warning systems are also widely discussed for improving driving 

safety. In addition, smart safety systems use Internet of Things (IoT) technology to connect vehicles with control centres for real-

time monitoring. Many researchers emphasise that these technologies significantly reduce road accidents and injuries. However, 

the cost and complexity of implementing these systems remain challenges. Overall, literature suggests that smart safety systems 

play a vital role in enhancing driver awareness and passenger protection, making transportation safer and more reliable. 

 

PROBLEM STATEMENT 

Road accidents have become a major issue due to increasing vehicles, careless driving, and a lack of proper safety measures. 

Many accidents occur because of driver fatigue, alcohol consumption, speeding, and poor awareness of surrounding conditions. 

In most cases, drivers do not receive timely warnings about dangerous situations, which leads to severe injuries or loss of life for 

both drivers and passengers. Existing safety systems are limited and do not provide complete real-time monitoring of the driver 

and vehicle environment. Additionally, emergency response is often delayed due to the lack of automatic accident detection and 

communication systems. Therefore, there is a need to develop a smart safety system that can continuously monitor driver 

behaviour, detect unsafe conditions, provide immediate alerts, and automatically inform emergency services. This system aims 

to reduce road accidents and improve the overall safety of drivers and passengers. 

METHODOLOGY AND ARCHITECTURE 

The proposed system introduces a smart safety mechanism using sensors and IoT technology to continuously monitor driver 

alertness (like drowsiness detection), seatbelt usage, and vehicle conditions. In case of unusual behaviour or an accident, it 

automatically sends alerts to emergency contacts or services with location details. This proactive system enhances both driver 

and passenger protection by preventing accidents and enabling quicker response in emergencies. 

 

Fig 1: Block Diagram 

A. Sensing Layer (Input Module) 

1. Eye Blink Sensor 

An eye blink sensor is a device used to detect the blinking or closing of a person’s eyes. It works by using infrared (IR) light to 

monitor eye movement and determine whether the eyes are open or closed. When the eye is open, the IR light reflects differently 

compared to when it is closed, and this change is detected by the sensor. 
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2. Alcohol Sensor 

An alcohol sensor is a device used to detect the presence and concentration of alcohol (ethanol) in the air, usually from a person’s 

breath. It works by sensing alcohol vapours using a chemical or semiconductor-based sensing element and converting it into an 

electrical signal. 

3. Ultrasonic Sensor 

An ultrasonic sensor is a device used to measure distance or detect objects by using ultrasonic sound waves (high-frequency 

sound waves that humans cannot hear). It works by transmitting ultrasonic waves toward an object and then receiving the reflected 

waves (echo). 

B. Processing Layer (Microcontroller Unit) 

The Raspberry Pi Pico W is a small, low-cost microcontroller board developed by the Raspberry Pi Foundation. It is based on the 

RP2040 microcontroller chip and is designed for embedded systems and IoT (Internet of Things) applications. 

The Pico W comes with built-in Wi-Fi connectivity, which allows it to connect to the internet and communicate with other 

devices. It has multiple GPIO (General Purpose Input/Output) pins that can be used to connect sensors, motors, and other 

electronic components. The board can be programmed using languages like MicroPython and C/C++. 

C. Output and Communication Layer 

The output layer provides user interaction and alert mechanisms: 

OLED Display: Displays real-time sensor readings such as heart rate, body temperature, and environmental conditions for easy 

monitoring. 

Alarm System: Activates when abnormal conditions are detected, ensuring immediate attention. 

IoT Module: Enables remote monitoring by sending data to cloud platforms or web applications, allowing healthcare providers 

to access patient information from anywhere. 

D. Working Methodology 

The smart safety system for driver and passenger protection works by continuously monitoring the driver and the vehicle 

environment using various sensors and control units. When the vehicle is powered ON, all the sensors connected to the Raspberry 

Pi Pico W are activated. Initially, the alcohol sensor checks whether the driver has consumed alcohol, and if the detected level is 

above the safe limit, the system prevents the vehicle from starting and generates an alert. Once the vehicle starts, the eye blink 

sensor continuously monitors the driver’s eye movement to detect drowsiness. If the driver’s eyes remain closed for a longer 

duration, the system identifies it as fatigue and activates a warning alarm. At the same time, the ultrasonic sensor scans the front 

area of the vehicle to detect obstacles and alerts the driver to avoid collisions. The system also checks whether seat belts are 

properly worn and gives warnings if not. All the sensor data is processed in real time by the microcontroller, which makes 

decisions based on the input conditions. In case of an accident, the GPS module retrieves the exact location of the vehicle, and 

the GSM module sends an emergency message to predefined contacts for quick assistance. Overall, the system provides 

continuous monitoring, timely alerts, and emergency support, ensuring better safety for both drivers and passengers. 

 

RESULT AND DISCUSSION 

The result of the smart safety system for driver and passenger protection shows that the system works effectively in improving 

vehicle safety. During testing, the sensors were able to monitor the driver’s condition and the surrounding environment accurately. 

The alcohol sensor successfully detected alcohol presence and prevented the vehicle from starting when alcohol was detected 

above the safe level. The eye blink sensor was able to identify driver drowsiness and provided warning alerts to keep the driver 

attentive. The ultrasonic sensor detected obstacles in front of the vehicle and alerted the driver to avoid possible collisions. The 

seat belt detection system also reminded the driver and passengers to wear seat belts before driving. In addition, the system 

responded quickly to unsafe situations by activating a buzzer or warning signal. The integration of the Raspberry Pi Pico W 
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allowed efficient processing of sensor data in real time. In emergency situations, the GPS and GSM modules successfully sent 

the vehicle’s location to emergency contacts. Overall, the results indicate that the system is reliable, efficient, and useful in 

reducing accidents and improving the safety of both drivers and passengers. 

 

 

 

Fig 2: Real-Time Sensor Data Visualisation on IoT Cloud (Thing Speak) 

CONCLUSION 

The increasing rate of road accidents due to driver negligence, intoxication, and unsafe passenger behaviour calls for a proactive, 

intelligent solution that ensures safety through real-time monitoring and automation. The proposed Smart Safety System offers a 

robust and integrated approach to addressing these challenges by combining advanced sensors, microcontroller-based control, 

cloud integration, and wireless data communication. By employing an alcohol sensor, the system effectively prevents intoxicated 

individuals from operating a vehicle, thereby directly reducing the risk of fatal accidents. The inclusion of an eye-blink sensor 

provides a continuous assessment of driver attentiveness, issuing timely alerts in case of distraction or drowsiness—two of the 

most common causes of road mishaps. Furthermore, the passenger monitoring component using IR and ultrasonic sensors ensures 

that passengers adhere to safety norms, especially in public or shared transport systems. One of the most significant aspects of 

this system is its use of cloud computing (ThingSpeak) and a web-based interface for real-time data visualisation, logging, and 

remote monitoring. This not only adds transparency and accountability but also enables future data analysis for improving driver 

behaviour, route safety, and maintenance scheduling. The smart safety system demonstrates that with the right integration of 

technology, it is possible to transform traditional vehicles into intelligent, self-monitoring units capable of making roads safer. It 

is cost-effective, scalable, and adaptable for implementation across private vehicles, school buses, taxis, and public transportation 

fleets. Ultimately, it represents a forward-looking step toward minimising human error on the road, saving lives, and promoting 

responsible driving behaviour through real-time feedback and intervention. 
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