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Abstract: The Smart Vehicle Driving System (SVDS) is an innovative solution aimed at improving road 

safety by monitoring and analysing driver behaviour in real-time. This system leverages advanced sensor 

technology, machine learning algorithms, and vehicle control systems to detect risky behaviours such as 

rash driving, drowsiness, alcohol consumption, and smoke presence inside the vehicle. The SVDS provides 

timely alerts and interventions, helping to mitigate the risks of accidents and ensuring safer driving 

conditions. 

The integration of artificial intelligence (AI) and deep learning techniques enhances the system’s ability to 

recognize subtle signs of impaired driving, making real-time risk assessment more efficient. Extensive 

testing and simulations have shown a significant reduction in accidents caused by human error. This paper 

details the system’s design, implementation, and performance evaluation, highlighting its potential to 

significantly enhance road safety and reduce fatalities on the road. 
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I. INTRODUCTION 

Road traffic accidents are among the leading causes of death globally, with human factors such as reckless driving, 

drowsiness, and intoxication being major contributors. According to the World Health Organization (WHO), 

approximately 1.3 million people die each year in road crashes, and tens of millions are injured. Addressing these 

challenges requires an intelligent system that can actively monitor and intervene in unsafe driving behaviours. 

The Smart Vehicle Driving System (SVDS) has been developed to meet this need. By integrating modern sensors and 

advanced machine learning algorithms, the SVDS continuously monitors the driver’s state and the surrounding 

environment to provide timely warnings and interventions. This paper presents an in-depth overview of the system, 

including its architecture, methodologies, and performance evaluation, along with discussions on its potential societal 

impact. 

 

II. LITERATURE SURVEY 

The development of intelligent driver monitoring systems has gained substantial traction in recent years. Research on 

drowsiness detection highlights the effectiveness of real-time image processing, facial recognition, and eye-tracking in 

identifying early signs of fatigue (Johnson et al., 2021; Chen et al., 2022). Similarly, breath sensors and infrared 

spectroscopy detect alcohol consumption (Williams et al., 2018), while in-vehicle air quality sensors identify cigarette 

smoke, enhancing driving safety (Patel et al., 2020).Advancements in machine learning and reinforcement learning 

have significantly improved driver behaviour analysis (Kumar et al., 2021; Brown, 2021), processing large datasets to 

predict hazards based on driving patterns and environmental factors (Ali et al., 2024). Additionally, autonomous 

braking systems help prevent accidents caused by human error (Nguyen et al., 2023). Telematics-based monitoring 

further aids in risk assessment and accident prevention (Smith et al., 2020).These innovations highlight the potential of 

smart vehicle driver systems (SVDS) in reducing road accidents through real-time monitoring and intervention. Future 

research should enhance detection accuracy, minimize false alarms, and integrate multiple sensing technologies for 

comprehensive driver safety. 
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III. EXISTING SYSTEM 

Current vehicle monitoring systems primarily focus on basic warning alerts for drowsiness and alcohol detection. 

However, they lack comprehensive real-time monitoring and intervention mechanisms. These limitations necessitate an 

advanced solution capable of addressing multiple risk factors simultaneously. 

 

IV. PROPOSED SYSTEM 

The proposed Smart Vehicle Driving System (SVDS) builds upon existing driver monitoring systems by integrating 

real-time sensor fusion, advanced machine learning models, and autonomous intervention mechanisms to enhance road 

safety. Unlike conventional driver assistance systems that rely on predefined thresholds, SVDS employs deep learning-

based behavioural analysis to dynamically assess the driver’s condition and driving patterns. The system incorporates a 

multi-sensor setup, including facial recognition cameras for drowsiness detection, breath sensors for alcohol detection, 

and environmental sensors to monitor smoke and hazardous air qualitylevels within the vehicle. Additionally, vehicle 

motion sensors and GPS tracking are used to identify reckless driving patterns and provide adaptive alerts. 

A key innovation in the proposed system is its ability to predict and prevent risky driving behaviour rather than simply 

reacting to it. By leveraging artificial intelligence, SVDS continuously learns from past driving data to improve its 

accuracy in identifying potentially dangerous situations. The vehicle control interface is designed to work in tandem 

with autonomous braking, lane correction, and speed regulation, ensuring that appropriate measures are taken in 

response to real-time risk assessments. The alert mechanism is also enhanced with multimodal feedback, including 

visual displays, audio warnings, and haptic steering vibrations to ensure immediate driver attention. The SVDS aims to 

set a new standard in vehicular safety by combining proactive monitoring, real-time risk mitigation, and intelligent 

decision-making. 

 

V. SYSTEM ARCHITECTURE 

The Smart Vehicle Driving System (SVDS) is designed to function as an integrated multi-component system that 

combines hardware and software elements for effective driver monitoring and intervention. The system is composed of 

several key modules, each responsible for a specific aspect of driver safety. The sensor suite includes cameras for facial 

recognition and eye movement tracking to detect drowsiness, alcohol sensors to measure the presence of alcohol in the 

driver’s breath, smoke detectors to identify smoke presence within the vehicle, and speed and proximity sensors to 

monitor the vehicle’s speed and its distance from other objects to detect rash driving. 
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The data collected from these sensors is processed in real time by an advanced microcontroller or embedded com

that runs machine learning models trained on extensive datasets to recognize risky 

equipped with a vehicle control interface that communicates with braking, acceleration, and steering systems, enabling 

automatic corrective actions when necessary. Furthermore, an alert mechanism provides immediate warnings to the 

driver through audio, visual, and haptic feedback, ensuring that the driver is aware of any detected issues. The seamless 

interaction between these components ma

mitigating driver-related risks. 

 

The Smart Vehicle Driving System (SVDS) follows a structured methodology to ensure accurate detection and timely 

intervention. The system begins with data collection, where embedded sensors continuously gather information 

regarding the driver’s behaviour, vehicle parameters, and environmental conditions. The collected data is then 

processed using advanced machine learning algorithms, which 

such as drowsiness, alcohol consumption, and reckless driving. C

facial recognition to detect signs of drowsiness, while recurrent neural networks (RNNs) 

assess behavioural trends over time. Additionally, real

breath analysers and motion detectors. Once an anomaly is detected, the intervention mechanism is triggered. 

Depending on the severity of the detected issue, the system issues alerts via audio, visual, and haptic feedback to w

the driver. In extreme cases, such as high alcohol levels or persistent drowsiness, the vehicle's control systems can 

autonomously engage braking mechanisms or limit acceleration to prevent accidents. This systematic approach ensures 

that the SVDS is both proactive and reactive in enhancing road safety

 

STM32H5 

The STM32H5 series from STMicroelectronics is a highly capable family of microcontrollers based on the ARM 

Cortex-M33 core, designed to deliver a combination of high perfor

consumption. 

 

LSM6DSO 
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The data collected from these sensors is processed in real time by an advanced microcontroller or embedded com

that runs machine learning models trained on extensive datasets to recognize risky behaviours. The system is also 

equipped with a vehicle control interface that communicates with braking, acceleration, and steering systems, enabling 

ive actions when necessary. Furthermore, an alert mechanism provides immediate warnings to the 

driver through audio, visual, and haptic feedback, ensuring that the driver is aware of any detected issues. The seamless 

interaction between these components makes SVDS a robust and effective solution for improving road safety by 

VI. METHODOLOGY 

The Smart Vehicle Driving System (SVDS) follows a structured methodology to ensure accurate detection and timely 

intervention. The system begins with data collection, where embedded sensors continuously gather information 

vehicle parameters, and environmental conditions. The collected data is then 

processed using advanced machine learning algorithms, which analyse driving patterns and identify risky 

such as drowsiness, alcohol consumption, and reckless driving. Convolutional neural networks (CNNs) are used for 

facial recognition to detect signs of drowsiness, while recurrent neural networks (RNNs) analyse

trends over time. Additionally, real-time signal processing is applied to interpret sensor data from 

and motion detectors. Once an anomaly is detected, the intervention mechanism is triggered. 

Depending on the severity of the detected issue, the system issues alerts via audio, visual, and haptic feedback to w

the driver. In extreme cases, such as high alcohol levels or persistent drowsiness, the vehicle's control systems can 

autonomously engage braking mechanisms or limit acceleration to prevent accidents. This systematic approach ensures 

oth proactive and reactive in enhancing road safety. 

VIII. HARDWARE 

Fig.1 

The STM32H5 series from STMicroelectronics is a highly capable family of microcontrollers based on the ARM 

M33 core, designed to deliver a combination of high performance, advanced security, and low power 

Fig.2 
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The data collected from these sensors is processed in real time by an advanced microcontroller or embedded computer 

. The system is also 

equipped with a vehicle control interface that communicates with braking, acceleration, and steering systems, enabling 

ive actions when necessary. Furthermore, an alert mechanism provides immediate warnings to the 

driver through audio, visual, and haptic feedback, ensuring that the driver is aware of any detected issues. The seamless 

kes SVDS a robust and effective solution for improving road safety by 

The Smart Vehicle Driving System (SVDS) follows a structured methodology to ensure accurate detection and timely 

intervention. The system begins with data collection, where embedded sensors continuously gather information 

vehicle parameters, and environmental conditions. The collected data is then 

driving patterns and identify risky behaviours 

onvolutional neural networks (CNNs) are used for 

analyse time-series data to 

to interpret sensor data from 

and motion detectors. Once an anomaly is detected, the intervention mechanism is triggered. 

Depending on the severity of the detected issue, the system issues alerts via audio, visual, and haptic feedback to warn 

the driver. In extreme cases, such as high alcohol levels or persistent drowsiness, the vehicle's control systems can 

autonomously engage braking mechanisms or limit acceleration to prevent accidents. This systematic approach ensures 

The STM32H5 series from STMicroelectronics is a highly capable family of microcontrollers based on the ARM 

mance, advanced security, and low power 
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The LSM6DSO from STM Micro Electronics is a versatile 6

axis accelerometer and a 3-axis gyroscope on a single chip. It is 

and rotational movements, making it suitable for a wide range of applications, including wearable devices, consumer 

electronics, robotics, industrial systems, and automotive applications

 

GPIO Board 

A GPIO (General-Purpose Input/Output) board is a development platform that allows users to interface with and control 

various external components using the GPIO pins of a microcontroller or microprocessor.

 

CAN NXP 

NXP Semiconductors offers a broad range of CAN (Controller Area Network) solutions, including both transceivers 

and controllers, that are essential for reliable communication in automotive, industrial, and IoT applications.

 

MQ3Alcohol Sensor 

The MQ3 sensor is designed to detect alcohol vapors such as methanol, ethanol, and isopropanol. It can be used to 

measure the concentration of alcohol in the air and is compatible with Arduino microcontrollers. The sensor has a 

sensing resistance range of 1 MΩ to 8 MΩ and requires a short 

digital and analog outputs, making it easy to interface with microcontrollers, Arduino boards, and other devices.
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lectronics is a versatile 6-axis inertial measurement unit (IMU) that combines a 3

axis gyroscope on a single chip. It is designed to accurately measure motion, orientation, 

and rotational movements, making it suitable for a wide range of applications, including wearable devices, consumer 

electronics, robotics, industrial systems, and automotive applications 

Fig.3 

Purpose Input/Output) board is a development platform that allows users to interface with and control 

various external components using the GPIO pins of a microcontroller or microprocessor. 

 
Fig.4 

broad range of CAN (Controller Area Network) solutions, including both transceivers 

and controllers, that are essential for reliable communication in automotive, industrial, and IoT applications.

 
Fig.5 

ct alcohol vapors such as methanol, ethanol, and isopropanol. It can be used to 

measure the concentration of alcohol in the air and is compatible with Arduino microcontrollers. The sensor has a 

sensing resistance range of 1 MΩ to 8 MΩ and requires a short heating time to function correctly. It provides both 

digital and analog outputs, making it easy to interface with microcontrollers, Arduino boards, and other devices.
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axis inertial measurement unit (IMU) that combines a 3-

designed to accurately measure motion, orientation, 

and rotational movements, making it suitable for a wide range of applications, including wearable devices, consumer 

Purpose Input/Output) board is a development platform that allows users to interface with and control 

broad range of CAN (Controller Area Network) solutions, including both transceivers 

and controllers, that are essential for reliable communication in automotive, industrial, and IoT applications. 

ct alcohol vapors such as methanol, ethanol, and isopropanol. It can be used to 

measure the concentration of alcohol in the air and is compatible with Arduino microcontrollers. The sensor has a 

heating time to function correctly. It provides both 

digital and analog outputs, making it easy to interface with microcontrollers, Arduino boards, and other devices. 
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MQ2 Smoke Detector Sensor 

 
Fig.6 

The MQ2 sensor is a gas and smoke detector that can sense combustible gases like LPG, smoke, alcohol, propane, 

hydrogen, methane, and carbon monoxide. It operates on 5V DC and consumes approximately 800mW. The sensor 

requires a preheat time of over 24 hours for optimal performance. It provides both analog and digital outputs, allowing 

it to measure gas concentration and detect the presence of gases. 

 

Buzzer 

 
Fig.7 

An electronic buzzer alarm is an audio signaling device that can be used in various applications, including alarms, 

timers, and confirmation of user input such as mouse clicks or keystrokes. Here are some examples of electronic buzzer 

alarms. 

 

Eye Blink Sensor 

 
Fig.8 

Eye blink sensors are devices designed to detect eye blinks using various technologies, including infrared. These 

sensors can be used in multiple applications, such as vehicle safety, assistive devices, and gaming. Here are some key 

points about eye blink sensors. 

 

 

 

 

 



 

 

               International Journal of Advanced 

                               International Open-Access, Double

 Copyright to IJARSCT         
    www.ijarsct.co.in 

 

ISSN: 2581-9429 

VII. EXPERIMENTAL RE

Extensive testing of SVDS demonstrated: 

- Reduced Risky Behavior: A noticeable decline in rash

- Increased Awareness: Drivers reported enhanced attentiveness due to system feedback.

- Effective Interventions: Automated alerts and vehicle control mechanisms improved response times.
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VII. EXPERIMENTAL RESULTS 

Reduced Risky Behavior: A noticeable decline in rash driving incidents. 

Increased Awareness: Drivers reported enhanced attentiveness due to system feedback. 

Effective Interventions: Automated alerts and vehicle control mechanisms improved response times.
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Effective Interventions: Automated alerts and vehicle control mechanisms improved response times. 
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The Smart Vehicle Driving System demonstrates significant potential in enhancing road safety through proactive 

monitoring and intervention. By integrating state

but also actively prevents accidents. Future developments may include integration with autonomous driving systems 

and expanding detection capabilities. 

 

[1]. Johnson, L., Patel, M., & Andrews, T. (2021). "Physiological Monitoring for Drowsiness Detection." 

International Journal of Automotive Safety, 12(4), 210

[2]. Patel, R., Sharma, K., & Verma, S. (2020). "Smoke Detection in Vehicles Using Gas Sensors." Journal of 

Sensor Technology, 17(3), 155-170.

[3]. S. R. Ali, A. M. Khan, and H. Patel, “Smart System for Driver Behavior Pre

Advanced Computer Science and Applications (IJACSA), vol. 15, no. 10, pp. 34

[4]. Kumar, V., Singh, P., & Mehta, R. (2021). "Deep Learning for Risk Assessment in Smart Vehicles." AI and 

Mobility Research, 9(1), 33-48. 

[5]. M. Brown, "Real-time driver monitoring using deep learning," IEEE Trans. Vehicular Technology, vol. 70, no. 

5, pp. 4003–4015, 2021. 

[6]. Nguyen, H., Tran, B., & Pham, T. (2023). "Reinforcement Learning for Real

Advanced AI in Transportation, 11(2), 65

[7]. Smith, J., Brown, A., & Wilson, R. (2020). "Telematics and Driver Behavior: A Case Study." Transportation 

Research Journal, 45(3), 123-135.

 
 

I J A R S C T  
   

International Journal of Advanced Research in Science, Communication and Technology

Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Volume 5, Issue 6, April 2025 

        DOI: 10.48175/IJARSCT-25373  

  

 

 

 

IX. CONCLUSION 

The Smart Vehicle Driving System demonstrates significant potential in enhancing road safety through proactive 

monitoring and intervention. By integrating state-of-the-art technologies, the system not only detects unsafe behaviors 

uture developments may include integration with autonomous driving systems 
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