
Smart Vehicle Safety System 
Dr. Premkumar Chithaluru1, Madas Aryan 2and Vadanapalle Reshma3 

1Department of IT, MGIT(A), Gandipet, Hyderabad, 500075, Telangana, India. 
2Department of IT, MGIT(A), Gandipet, Hyderabad, 500075, Telangana, India. 
3Department of IT, MGIT(A), Gandipet, Hyderabad, 500075, Telangana, India. 

1 chpremkumar_it@mgit.ac.in; 2 maryan_csb213237@mgit.ac.in; 
3vreshma_csb213260@mgit.ac.in; 

 

Abstract: The Vehicle Safety Monitoring System using IoT is an intelligent embedded platform that 

enhances vehicular safety under adverse environmental and operational conditions. It incorporates 

sensors to measure temperature, humidity, rain presence, and obstacle distance. Based on these inputs, it 

adjusts vehicle behavior through speed modulation and alert systems. Data is visualized and remotely 

accessed using the Blynk IoT application. This system offers a scalable, cost effective solution for 

dynamic vehicle safety monitoring 

Keywords: Vehicle safety, IoT, ESP32, environmental mon itoring, Blynk app, PWM control, ultrasonic 
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1. Introduction 

In today’s rapidly evolving technological landscape, the integration of smart systems into everyday life 

has become increasingly prevalent. One area where these innovations have made a significant impact is in 

the field of automotive safety. With the continuous increase in vehicle usage worldwide, road safety has 

become a pressing concern. According to global traffic data, a substantial portion of road accidents can be 

attributed to factors such as adverse environmental conditions, human error, and the absence of real-time 

vehicular monitoring [1][2]. These challenges highlight the urgent need for intelligent, responsive safety 

systems that can anticipate and react to potential hazards on the road. 

The advent of the Internet of Things (IoT) and advancements in embedded systems have opened up new 

possibilities for enhancing vehicle safety [3][4]. IoT enables seamless communication between devices, 

allowing vehicles to collect, process, and transmit data in real time. This capability is crucial for 

developing systems that can monitor driving environments and vehicle parameters continuously and 

provide timely alerts or corrective actions to avoid accidents [5]. 

The ”Vehicle Safety Monitoring System Using IoT” project is designed with the objective of leveraging 

these technologies to improve road safety. At its core, the system utilizes a network of environmental and 

proximity sensors connected to an ESP32 microcontroller, a powerful and energy-efficient device well- 

suited for real-time applications [6]. The data collected from these sensors is processed to assess the 

surrounding conditions, such as obstacles, distance to nearby vehicles, and potential collisions [7]. To 

enhance the system’s usability and accessibility, the project employs the Blynk IoT platform for remote 

monitoring and control. Blynk offers a user-friendly interface that allows users to visualize data, receive 

alerts, and interact with the system through a mobile application. This remote connectivity empowers 

drivers or f leet managers to stay informed about the vehicle’s status, even when they are not physically 

present in the vehicle [8]. 

The overarching goal of this initiative is to develop a cost-effective, scalable, and adaptable safety system 

that can be implemented across various vehicle types and driving environments. By continuously 

analyzing real-time data and responding to potential threats, this system has the potential to significantly 

reduce the incidence of traffic accidents. Furthermore, its modular design ensures that it can be easily 

OEIL RESEARCH JOURNAL (ISSN:0029-862X) VOLUME 23 ISSUE 5 2025

PAGE NO: 339

mailto:1%20chpremkumar_it@mgit.ac.in;
mailto:2%20maryan_csb213237@mgit.ac.in;
mailto:3vreshma_csb213260@mgit.ac.in;
Tanoy
Textbox



upgraded or expanded with additional features, making it a forward-compatible solution for modern 

transportation needs [9]. The integration of IoT and embedded systems into vehicle safety represents a 

transformative approach to addressing road safety challenges. Through intelligent monitoring and real- 

time decision making capabilities, the proposed system aims to create a safer driving experience and 

contribute to the broader goal of reducing road fatalities and enhancing public safety [10] 

 

2. Motivation for the System 

 
Road safety remains a significant concern in India, a country with one of the highest numbers of road 

traffic incidents in the world. According to official statistics, India records over 1,200 road crashes every 

day, resulting in substantial loss of life, injury, and economic burden. These alarming figures underscore 

the urgent need to re-evaluate and improve the safety infrastructure of vehicles operating in such high-risk 

environments. While multiple factors contribute to these accidents, poor weather conditions such as heavy 

rain, dense fog, and slippery roads are among the most prominent. These environmental challenges reduce 

visibility and vehicle control, increasing the likelihood of collisions and other road hazards. Traditional 

vehicle safety mechanisms—such as airbags, anti-lock braking systems (ABS), and traction control 

systems—are reactive by design. They activate only after a potential accident has begun or occurred, 

thereby offering limited preventive capabilities. 

Although these systems play an important role in reducing injury severity, they do not actively work to 

prevent accidents from occurring in the first place. This limitation points to a critical gap in current 

automotive safety technology: the lack of proactive, intelligent systems that can anticipate risks and 

respond to them before they escalate into dangerous situations. 

This is where modern technologies like the Internet of Things (IoT) and embedded systems can offer 

transformative solutions. IoT facilitates real-time data exchange between sensors, devices, and users, 

enabling vehicles to become more aware of their surroundings. By integrating a network of sensors that 

monitor parameters such as distance to nearby objects, ambient temperature, humidity, rain, fog density, 

and even driver behavior, we can develop systems that not only detect hazardous conditions but also 

initiate timely alerts or corrective actions. The proposed Vehicle Safety Monitoring System using IoT is a 

step toward achieving this vision. By embedding smart sensors and leveraging the computational 

capabilities of the ESP32 microcontroller, the system continuously gathers and processes data about the 

vehicle’s environment. 

In scenarios where visibility is low or obstacles are detected, the system can promptly notify the driver via 

a mobile interface powered by the Blynk IoT platform. These real-time alerts and visual cues support 

informed decision-making, enhancing the driver’s ability to react appropriately to changing road 

conditions. Such proactive systems are particularly valuable in densely populated urban centers, where 

traffic congestion, pedestrian movement, and unpredictable driving behavior further complicate safe 

navigation. They are equally important in rural and remote regions where road infrastructure may be 

inadequate, and emergency response times are often delayed. In both cases, the ability to foresee and 

respond to potential hazards in real time can make the difference between a safe journey and a tragic 

accident. 

Moreover, the system offers significant benefits for fleet operators and logistics companies, allowing 

centralized monitoring of multiple vehicles simultaneously. Fleet managers can use the system to track 

vehicle status, identify risky behaviors, and ensure that safety protocols are being followed. This enhances 

operational efficiency while also reducing the likelihood of accidents that could lead to costly delays or 
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liability claims. 

The motivation for developing a Vehicle Safety Monitoring System using IoT stems from the growing 

need for proactive, real time safety solutions that go beyond traditional reactive technologies. By 

empowering vehicles with the ability to sense, process, and communicate critical safety information, we 

can pave the way for safer roads and smarter transportation systems, particularly in accident-prone and 

high-traffic regions. 

 

3. Objectives of the Work 

The increasing number of road accidents highlights the urgent need for advanced vehicle safety solutions. 

Traditional safety systems are largely reactive and lack proactive hazard prevention. This project proposes 

a smart vehicle safety system using IoT and embedded technologies for real-time monitoring and 

decision-making. By integrating environmental and obstacle sensors with adaptive controls, the system 

aims to enhance driver awareness and prevent accidents. Remote monitoring through a mobile application 

further improves accessibility and response times 

• To design and develop an intelligent embedded vehicle safety system that utilizes IoT technology 

for real-time data acquisition and proactive decision-making, thereby enhancing on-road safety. 

• To implement adaptive speed control by continuously monitoring environmental parameters such 

as tempera ture, humidity, and visibility, enabling dynamic speed adjustments to improve vehicle 

handling under adverse conditions. 

• To integrate real-time obstacle detection through proxim ity and ultrasonic sensors, facilitating 

early identification of potential hazards and enabling timely alerts or auto matic corrective actions 

to prevent collisions. 

• To provide seamless remote monitoring and alert noti f ication capabilities via the Blynk IoT 

mobile applica tion, ensuring stakeholders—including drivers and fleet managers—can access 

critical vehicle status and respond promptly from remote locations. 

• Todevelop a scalable and cost-effective modular architec ture compatible with a diverse range of 

vehicle platforms, from private cars and motorcycles to commercial delivery and transport 

vehicles, supporting broad adoption and enhancing fleet safety management. 

• Model checkpoints and early stopping mechanisms are employed to avoid overfitting and ensure 

convergence. 

 

4. Methodology 

The development of the Vehicle Safety Monitoring System using IoT involves a systematic integration of 

hardware components and software modules to create a responsive, intelligent safety framework. The 

methodology is divided into two main sections: the proposed system overview and the detailed system 

design, encompassing both hardware and software aspects. 

A. Proposed System Overview 

The proposed system is built around the ESP32 microcontroller, which serves as the central processing 

unit, coordinating all sensor inputs and controlling the actuators based on programmed logic. This setup 
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enables real-time environmental sensing, obstacle detection, speed adjustment, and remote 

communication through the Blynk IoT platform. The core components and their functions are outlined 

below: 

• DHT11 Sensor: This sensor monitors temperature and humidity levels. Sudden spikes in humidity or 

high temperatures can signal hazardous conditions such as fog or overheating, prompting adaptive 

system responses. 

• Rain Sensor: Detects the presence of rain on the vehicle surface. When rain is detected, the system 

adjusts the vehicle’s speed to enhance traction and minimize the risk of skidding. 

• Ultrasonic Sensor: Continuously measures the distance between the vehicle and obstacles in its path. 

This data is crucial for preventing collisions, especially during parking or in congested areas. 

• L293D Motor Driver Module: Acts as an interface between the ESP32 and the vehicle’s DC motors. 

It receives Pulse Width Modulation (PWM) signals from the microcontroller to regulate motor speed 

in response to environmental inputs. 

• LEDs and Buzzer: Visual and auditory alerts help signal different levels of safety. A green LED 

indicates safe conditions, while a red LED and buzzer alert the driver to nearby obstacles or unsafe 

conditions. 

• Blynk IoT App: Facilitates real-time remote monitoring and control through a user-friendly mobile 

interface. It displays live sensor data, allows for manual motor control, and sends alerts during 

hazardous events. 

B. System Design 

Hardware Design: 

The hardware configuration is designed for efficient data acquisition and real-time response. The ESP32 

serves as the data hub, constantly polling sensor readings and making logical decisions based on preset 

thresholds: 

1) When rainfall or high humidity is detected by the Rain or DHT11 sensors, the ESP32 automatically 

reduces the speed of the vehicle to ensure safer operation. 

2) If an obstacle is detected within 15 cm, the system triggers a red LED and activates the buzzer, 

immediately warning the driver of the potential danger. 

3) In the absence of any hazardous conditions, a green LED is lit to indicate that it is safe to continue 

driving. 

4) The.L293D Motor Driver responds to PWM signals from the ESP32, allowing for smooth and adaptive 

control over the vehicle’s speed, effectively mimicking automatic braking or acceleration as required.\ 

Software Design: 

The system is programmed using the Arduino IDE, an open-source development platform that supports 

the ESP32 microcontroller. Several key libraries are utilized: 

• DHT.h: For interfacing with the DHT11 temperature and humidity sensor. 
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• NewPing.h: TFor accurate and non-blocking ultrasonic distance measurements. 

• BlynkSimpleEsp32.h: Enables connectivity with the Blynk app, facilitating cloud 

communication and user interface integration 

The software logic is structured to periodically read sensor inputs, compare values against safety 

thresholds, and execute the corresponding control actions. The Blynk app enhances functionality by: 

• Displaying real-time environmental data and vehicle status through Virtual Pin V0. 

• Allowing users to remotely control gate access or motor functions via Virtual Pin V1. 

• Providing immediate in-app alerts when the system de tects dangerous driving conditions, thereby 

empowering drivers and fleet managers to take timely action. 

This integrated methodology ensures that the proposed vehicle safety system is not only responsive and 

intelligent but also modular and scalable for broader deployment. The combi nation of precise hardware 

components with robust software logic delivers a comprehensive solution for modern vehicular safety 

challenges. 

 

5. Result and Discussion 

The developed Vehicle Safety Monitoring System using IoT was rigorously tested under a range of 

simulated environmental and operational conditions to evaluate its performance, responsiveness, and 

reliability. The testing process involved assessing the accuracy of sensor data acquisition, the 

responsiveness of control mechanisms, and the effectiveness of remote monitoring through the Blynk IoT 

platform. The results affirm the system’s ability to enhance vehicular safety in real time. 

During the simulation of adverse weather conditions, such as high humidity and rainfall, the DHT11 

sensor effectively measured and reported ambient temperature and humidity. When the humidity level 

exceeded a pre-defined threshold, the system responded appropriately by automatically reducing the 

motor speed. This adaptive behaviour mimics real-world requirements where reduced visibility or road 

slipperiness necessitates slower driving for safety. 

The rain sensor complemented the DHT11 readings by independently detecting the presence of water 

droplets, confirming rainy conditions. In scenarios where both sensors simultaneously indicated wet 

weather, the system doubled down on its preventive actions—ensuring the motor speed was adequately 

reduced to maintain traction and prevent skidding. This dual-sensor redundancy enhanced the accuracy of 

environmental detection and added an extra layer of safety. 

The ultrasonic sensor demonstrated high precision in detecting nearby obstacles. When any object was 

detected within 15 centimetres of the vehicle’s path, the system promptly activated a red LED and a 

buzzer to alert the user. This feature was particularly effective in simulating close-range obstacle 

avoidance, such as during parking or navigating through congested spaces. In the absence of nearby 

objects, the green LED remained lit, providing continuous feedback to indicate safe driving conditions. 

The L293D motor driver, controlled via PWM signals from the ESP32 microcontroller, responded 

swiftly to changing environmental conditions. The motor’s speed was dynamically adjusted based on 

sensor inputs, validating the real-time control logic implemented in the firmware. This real-time 

responsiveness is crucial for ensuring that the vehicle reacts promptly to potential hazards, rather than 

relying on delayed or post-event mechanisms. 
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A critical component of the system’s functionality is its remote monitoring and control capability, 

provided through the Blynk IoT app. Throughout the testing phase, the app successfully displayed live 

readings from the DHT11 and ultrasonic sensors, as well as the rain detection status. The app interface 

was intuitive and allowed for manual override of motor functions using virtual buttons. For example, 

users could view alerts related to dangerous conditions or manually control the motor state, enhancing 

system interactivity and f lexibility. The app also ensured that all critical data was accessible remotely, 

enabling real-time decision-making from virtually anywhere with internet connectivity. 

The overall performance of the system was marked by its robustness, accuracy, and user-friendliness. The 

system maintained stable operation during extended test periods without performance degradation. The 

sensor data was consistently accurate, and the control responses were immediate and reliable. 

Additionally, the modular and scalable nature of the system architecture allows it to be adapted to 

different vehicle types and varying environmental conditions, making it a versatile solution for a broad 

range of safety applications 

The results of the implementation and testing confirm that the proposed IoT-based vehicle safety 

monitoring system is both effective and practical. It provides a proactive solution to common road 

hazards, supports remote oversight, and can significantly contribute to safer driving practices in both 

urban and rural settings. The system’s positive performance lays a solid foundation for future 

enhancements, such as GPS tracking, camera integration, or AI-based decision support for autonomous 

safety actions. 

Case Studies and Observations: 

Case 1: Object Detection: When an object is detected within the critical range (i.e., distance ¡ 5 cm), the 

motor stops, the LED turns red, the buzzer activates, and a Blynk alert is sent. Once the object is cleared, 

the vehicle resumes normal speed without alerts. 
 

Fig. 1. System response when an object is detected within critical range 

 

Case 2: High Humidity Detection: Upon detecting high humidity, the motor speed is reduced, and a 

Blynk alert is triggered. Under normal humidity, the vehicle runs at standard speed with no alerts. 
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Fig. 2. System response to high humidity levels 

 

Case 3: Rain Detection: When rain is detected, the motor speed is reduced and a Blynk alert is sent. In 

dry conditions, the vehicle maintains its default speed. 
 

 
Fig. 3. System response when rain is detected 

 

6. Future Scope 

The proposed Vehicle Safety Monitoring System lays the foundation for a proactive and intelligent 

approach to road safety, and there are numerous opportunities for future enhancement and expansion. As 

technology continues to evolve, several advanced features and integrations can be considered to elevate 

the system’s capabilities and widen its applicability across different sectors. 

One of the most immediate enhancements involves the integration of GPS (Global Positioning System) 

for real-time location tracking. This would enable the system not only to monitor the vehicle’s current 

position but also to correlate environmental conditions and hazards with geographical data. This is 

particularly useful for fleet management, route optimization, and geo-fencing applications, where vehicles 

can be tracked and guided more efficiently. 

Additionally, incorporating a GSM (Global System for Mobile Communications) module would allow the 

system to send SMS alerts to registered users or emergency contacts in the event of a critical situation. 

For example, in the case of a severe weather warning, obstacle detection, or sudden speed variation, the 

system can automatically notify concerned parties, even in areas with limited internet connectivity. This 

layer of redundancy enhances the reliability of safety notifications. 
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To further improve driver and passenger safety, the inclusion of alcohol detection sensors can be 

considered. These sensors can evaluate the driver’s breath before engine ignition and prevent the vehicle 

from starting if alcohol is detected above permissible limits. Similarly, camera-based lane tracking 

systems could be added to provide visual lane departure warnings. These systems use image processing 

algorithms to analyze road markings and help the driver maintain the correct lane, especially on highways 

or under low visibility conditions. 

Another promising direction involves the application of Artificial Intelligence (AI) and Machine Learning 

(ML). By integrating AI, the system could be trained to identify complex traffic scenarios, such as sudden 

pedestrian crossings, erratic driving behavior of nearby vehicles, or traffic congestion patterns. With 

enough training data, the AI module could offer predictive analytics—alerting the driver about potential 

risks before they materialize and suggesting safer driving strategies in real time 

From a commercial standpoint, the future scope includes deploying this system in fleet management 

operations. Logistics and transportation companies could benefit immensely by using this system to 

monitor driver behavior, vehicle conditions, and route safety, thereby reducing the risk of accidents and 

improving delivery efficiency. Furthermore, the system could serve as a core component in smart city 

infrastructure, where centralized platforms monitor traffic f low, environmental conditions, and public 

safety in real time. 

In conclusion, the future scope of the Vehicle Safety Monitoring System is broad and transformative. 

With the integration of GPS, GSM, AI, and advanced sensing technologies, the system can evolve into a 

fully autonomous safety module capable of not only monitoring and reacting but also anticipating and 

preventing road hazards. These innovations will contribute significantly to the goal of safer, smarter, and 

more connected transportation systems worldwide. 

7. Conclusion 

The Vehicle Safety Monitoring System using IoT technology signifies a crucial leap forward in the 

evolution of intelligent transportation solutions. In an era where road traffic accidents remain a major 

global concern—particularly in densely populated and developing regions—the adoption of proactive, 

technology-driven safety systems is no longer a luxury but a necessity. This project introduces a well 

integrated solution that combines real-time environmental monitoring, obstacle detection, and remote 

connectivity to create a responsive framework capable of minimizing the risks associated with driving in 

unpredictable conditions. 

At the core of this innovation lies the ESP32 microcontroller, working in conjunction with a suite of 

sensors, including DHT11, rain sensors, and ultrasonic modules. These components continuously collect 

vital data about ambient conditions and vehicle surroundings, such as temperature, humidity, rainfall, and 

proximity to other objects. This real-time information is processed on the edge and simultaneously 

relayed through the Blynk IoT platform, enabling instantaneous alerts and dynamic user interaction 

through mobile devices. The addition of visual (LED) and audio (buzzer) indicators ensures that even 

drivers who are not actively monitoring their mobile interface are immediately made aware of potential 

threats. 

What makes this system particularly promising is its cost-effectiveness and scalability. Utilizing open- 

source software and affordable hardware components, the solution remains financially viable for both 

individual users and f leet operators. Furthermore, its modular design allows for seamless integration into 

a wide variety of vehicle types—from two-wheelers and passenger cars to commercial trucks and public 

transportation systems. This adaptability means the technology can serve a broader audience, making it a 
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strong candidate for large-scale deployment in both urban and rural settings. 

Beyond the immediate practical benefits, the Vehicle Safety Monitoring System also highlights the 

broader potential of IoT in transportation infrastructure. As smart cities evolve, integrating connected 

vehicle technologies will become central to creating safer, more efficient traffic ecosystems. This system 

could eventually interface with larger urban data networks, traffic control systems, and emergency 

services, thereby contributing to real-time traffic management and incident response. 

Moreover, the successful development and implementation of this project underscore the transformative 

power of embedded systems and IoT in addressing longstanding societal challenges. The transition from 

reactive safety mechanisms to proactive, intelligent systems marks a paradigm shift in automotive safety 

engineering. Instead of merely mitigating the effects of accidents, technologies like this one aim to 

prevent them from happening altogether—a goal that is both ambitious and increasingly attainable with 

modern advancements. 

In conclusion, the Vehicle Safety Monitoring System is a testament to how emerging technologies can be 

thoughtfully applied to improve public safety and transportation efficiency. By blending environmental 

sensing, embedded intelligence, and IoT connectivity into a unified solution, this project lays the 

groundwork for future innovations in smart mobility. Its continued refinement and integration into 

broader systems will undoubtedly play a vital role in shaping a safer, smarter, and more connected future 

for all road users. 
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