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Abstract — The Smart Blackbox for Automobiles is an 

advanced monitoring and alerting system aimed at 

improving road safety and minimizing accident risks 

associated with driver fatigue, alcohol influence, or 

sudden impacts. This system brings together multiple 

sensors and technologies, including the MQ3 alcohol 

sensor, SW420 vibration sensor, Neo-6M GPS module, 

and a laptop camera using OpenCV to detect drowsiness 

through eye-blink analysis. The system continuously 

checks for signs of alcohol consumption, abnormal 

vibrations, and driver drowsiness. If any of these risky 

conditions are identified, it promptly sends alerts to a 

cloud platform via ThingSpeak and notifies a designated 

recipient through Telegram for quick action. The GPS 

module also captures real-time location data, which 

becomes crucial during emergencies or accident 

scenarios. All data is uploaded to the cloud for secure 

storage and later access. 

This intelligent solution leverages IoT technologies for 

real-time tracking and alerting, offering an affordable and 

dependable method to help prevent accidents. The 

inclusion of computer vision for drowsiness detection 

adds a smart layer to the system, ensuring timely alerts if 

the driver appears fatigued. Additionally, cloud- based 

storage ensures that important data is preserved and can 

be accessed later, such as for insurance purposes or 

accident investigation. 

In summary, the Smart Blackbox for Automobiles 

presents an effective approach to enhancing vehicle safety 

by targeting major accident causes. It is well-suited for 

deployment in personal cars, commercial transportation 

fleets, and public transit systems. 
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I. INTRODUCTION 

Ensuring road safety continues to be a major priority for 

governments, automobile manufacturers, and everyday 

drivers. Despite significant technological progress in the 

automotive industry, human error remains a primary 

contributor to road accidents, often resulting in serious 

injuries or fatalities. Common causes include alcohol 

impairment, driver drowsiness, and delayed reactions in 

emergency situations. This project introduces the Smart 

Blackbox for Automobile System, an innovative 

approach to improving vehicle safety by using a range of 

sensors and smart technologies that monitor both driver 

condition and vehicle activity in real-time. The system 

integrates several key components: the MQ3 alcohol 

sensor detects the presence of alcohol in the driver’s 

breath; the SW420 vibration sensor captures abnormal 

movements or shocks that may suggest a collision or 

accident; and the Neo-6M GPS module continuously 

tracks the vehicle’s position, ensuring accurate location 

data is available during emergencies. A standout element 

of this system is the use of OpenCV-based drowsiness 

detection, which monitors the driver’s eye-blink patterns 

through a camera. This feature is especially critical for 

identifying fatigue during long journeys or night driving 

scenarios where driver alertness can significantly 

decline. If drowsiness is detected, the system triggers an 

immediate warning. Real-time data collected by the 

system is sent to ThingSpeak, a cloud-based Internet of 

Things (IoT) platform, where it is stored for future 

review and analysis. Simultaneously, emergency alerts 

are pushed via Telegram, ensuring that help can be 

summoned without delay in the event of a dangerous 

situation. With the support of cloud services, all 

information is remotely accessible, offering a detailed 

view of both vehicle status and driver behavior over time. 

This smart Blackbox solution presents a powerful tool 

for accident prevention, enhanced safety, and could pave 

the way for a new benchmark in intelligent vehicle 

monitoring systems. 

 

 

 

 
II. Problem Definition 

The increasing rate of road accidents due to human 

factors like alcohol consumption, driver fatigue, and 

delayed accident response highlights the need for a more 

intelligent vehicle monitoring system. Existing vehicle 

blackboxes primarily focus on recording data post- 

accident, offering no real-time intervention to prevent 
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accidents. Additionally, many systems lack integration 

with cloud platforms for data accessibility or the ability 

to alert emergency contacts in real- time. The Smart 

Blackbox for Automobile System addresses these gaps by 

incorporating real-time monitoring, immediate alerts, and 

cloud- based data storage. By detecting alcohol 

consumption, drowsiness, and sudden vehicle impacts, 

this system aims to prevent accidents before they occur. 

The integration of GPS for real-time location tracking and 

instant messaging via Telegram ensures swift response 

times in emergencies, making the system particularly 

useful for fleet management, personal vehicles, and 

public transport. 

 

III. Objective 

The objective of this project is to develop a comprehensive 

real-time vehicle monitoring system aimed at identifying and 

mitigating potential accident risks related to alcohol 

consumption, driver fatigue, or sudden vehicle impact. The 

system integrates the MQ3 alcohol sensor to monitor the 

driver's blood alcohol concentration, triggering immediate 

alerts when levels exceed the predefined threshold. The 

SW420 vibration sensor is utilized to detect abnormal vehicle 

vibrations, signaling a potential collision or accident. 

Additionally, the Neo-6M GPS module enables real-time 

location tracking, providing critical information in case of 

emergencies. OpenCV technology is employed for 

drowsiness detection by continuously monitoring the driver’s 

eye movements and issuing alerts when signs of fatigue are 

detected. All sensor data is stored on the ThingSpeak cloud 

platform, allowing for long-term analysis and future 

reference. The system also sends instant notifications via 

Telegram to emergency contacts or authorities, ensuring a 

swift response in case of abnormal conditions. By integrating 

these technologies, the system aims to enhance road safety, 

offering a proactive approach to accident prevention and 

improving response times in emergencies. 

 

IV. Literature Survey 

 

1. Smith, J. in his paper "The Evolution of Automotive Data 

Recorders: From Basic Loggers to Advanced Systems" has 

traced the history of automotive data recorders, from simple 

devices used for logging basic information like speed and 

engine RPM, to today’s sophisticated systems. His paper 

highlights how technological advancements have improved 

data accuracy and expanded the capabilities of black boxes, 

making them crucial tools for accident investigations and 

vehicle diagnostics. 

2. Johnson, L., & Wang, R. in his paper "Enhancing Vehicle 

Safety: The Role of Modern Black Boxes in Real-Time Data 

Collection" discusses how modern black boxes have become 

essential for vehicle safety. He explains that the integration of 

sensors and GPS enables these devices to collect real-time data 

on various aspects of vehicle performance, which helps in 

addressing safety issues quickly and enhances the 

understanding of vehicle dynamics. 

3. Davis, M., & Thompson, A. in his paper "Analyzing 

Vehicle Accident Data: How Black Boxes Improve 

Understanding and Prevention" explores how data from 

black boxes can be used to analyze vehicle accidents. He 

demonstrates that black boxes provide detailed information 

about what happens during a crash, which helps in identifying 

patterns and causes, leading to improved safety measures and 

prevention strategies. 

4. Roberts, K. in his paper "Privacy and Regulation in the 

Age of Automotive Black Boxes" addresses the important 

issues of privacy and regulation in the use of black boxes. He 

discusses the balance between collecting data for safety 

purposes and respecting individual privacy, highlighting the 

regulatory frameworks that govern the use of data and the 

ethical considerations involved. 

5. Lee, S., & Kim, H. in his paper "Leveraging Machine 

Learning for Predictive Maintenance in Automotive Black 

Boxes" explains how machine learning can be used to analyze 

data from black boxes for predictive maintenance. By 

analyzing patterns in the data, advanced algorithms can predict 

potential vehicle issues before they occur, helping to prevent 

breakdowns and improve vehicle reliability. 

6. Brown, A., & Patel, R. in his paper "Vehicle Data 

Recorders and Their Role in Accident Investigation: A 

Comprehensive Review" provides a thorough examination of 

how vehicle data recorders are used in accident investigations. 

He explains how these devices collect crucial data that reveal 

what happened during a crash, aiding investigators in 

understanding accident causes and improving safety designs. 

7. Miller, T., & Green, J. in his paper "Advanced Vehicle 

Tracking Systems: An Overview of Current Technologies" 

offers an overview of the latest vehicle tracking technologies. 

He describes how modern black boxes and tracking systems 

enhance vehicle monitoring and data accuracy, providing 

valuable information for both safety and fleet management 

purposes. 

8. Garcia, F., & Martinez, E. in his paper "The Impact of 

Real-Time Data Acquisition on Driving Behavior and 

Safety" investigates how real-time data from black boxes 

affects driving behavior. He argues that immediate feedback on 

driving patterns can lead to safer driving habits and reduce the 

likelihood of accidents. 

9. Walker, P., & Zhou, Y. in his paper "Improving Driver 

Assistance Systems with Integrated Data Loggers" explores 

how integrating data loggers with driver assistance systems 

can enhance vehicle safety. He explains that combining data 

from black boxes with ADAS technology provides better 

situational awareness and supports advanced safety 

functionalities. 

10. Carter, H., & Lewis, M. in his paper "Data Integrity and 

Security in Automotive Black Boxes: Challenges and 

Solutions" discusses the challenges related to ensuring data 

integrity and security in automotive black boxes. He proposes 

various strategies to protect data from tampering and 

unauthorized access, ensuring that the information collected 

remains reliable and secure. 

11. Nguyen, T., & Chang, H. in his paper "The Future of 

Automotive Data Recording: Trends and Innovations" 

discusses emerging trends and innovations in automotive data 

recording. He predicts that future advancements in black box 

technology, including improvements in data analysis and 

integration with other vehicle systems, will enhance overall 

functionality. 

12. Harris, R., & Kumar, V. in his paper "Utilizing Black 

Box Data for Predictive Maintenance and Fleet 

Management" explores how data from black boxes can be 

used for predictive maintenance and fleet management. He 

explains that analyzing historical data helps predict 

maintenance needs and optimize fleet management, leading to 

cost savings and improved vehicle uptime. 

13. Evans, J., & Ford, C. in his paper "Impact of Vehicle 

Black Boxes on Insurance and Claims Management" 

examines how black boxes influence insurance practices and 

claims management. He discusses how the data collected by 

these devices can affect insurance premiums, streamline claims 

processing, and help prevent fraud. 
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14. Taylor, A., & Nguyen, P. in his paper "Integrating Black 

Box Data with Advanced Driver Assistance Systems for 

Enhanced Safety" investigates the benefits of integrating 

black box data with advanced driver assistance systems 

(ADAS). He explains that this integration enhances safety by 

providing more comprehensive data to support advanced safety 

features and improve driving assistance. 

15. Parker, L., & Rogers, D. in his paper "Comparative 

Analysis of Data Collection Methods in Modern 

Automotive Systems" provides a comparative analysis of 

various data collection methods used in modern automotive 

systems. He evaluates different approaches, including black 

boxes and telematics, discussing their effectiveness in 

capturing and utilizing vehicle data for safety and performance 

analysis. 

 

V. Proposed Methodology 

 

The system is built around the following components: 

a. MQ3 Alcohol Sensor: This sensor is mounted near the driver 

to detect alcohol levels in their breath. If the alcohol 

concentration exceeds the legal limit, the system triggers an 

alert, sending a message to emergency contacts via Telegram 

and updating the cloud database. 

b. SW420 Vibration Sensor: Positioned strategically within the 

vehicle, this sensor monitors any unusual vibrations or shocks, 

indicative of collisions or accidents. Once detected, the system 

immediately transmits the data to ThingSpeak and notifies 

relevant contacts. 

c. Neo-6M GPS Module: This GPS module records the 

vehicle's real time location, which is essential for emergency 

J. USB 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A. Arduino IDE 

B. Fritzing 

C. Telegram 

 

 

Fig 1 Block Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VII. Software Used 

services in case of accidents. The system continuously updates 

the vehicle’s position on the cloud for tracking and analysis. 

d. Drowsiness Detection Using OpenCV: A laptop camera, 

positioned to monitor the driver’s face, is used to detect signs 

of drowsiness. The system employs OpenCV to analyze the 

driver’s eye blinks. If prolonged eye closure is detected, 

indicating fatigue, the system alerts the driver and sends a 

warning to emergency contacts 

e. ThingSpeak Cloud and Telegram Integration: All sensor data 

is sent to ThingSpeak, where it is stored for long-term analysis. 

This data can be accessed through the web for future reference. 

The system is also integrated with Telegram for immediate 

notifications, ensuring that critical alerts reach the intended 

recipients in real-time. 

The system is powered by the vehicle’s battery and is designed 

to operate continuously. The sensors provide continuous 

feedback, and the system is designed to minimize false 

positives through calibration and threshold settings. 

 

VI. Components 

A. NodeMCU ESP12E Microcontroller 

B. MQ3 Alcohol Sensor 

C. VIBRATION SENSOR 

D. NEO6M MODULE E. Zero PCB 

F. Male Header 

G. Female Header 

H. Jumper Wires 

I. Connecting Wires 

D. VS Code (Python Code Development) 

E. THINGSPEAK (Cloud Storage) 
 

Fig 2 Components 
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Fig 3 Components 

 

 

VIII. Working 

In the Smart Blackbox for Automobile System, 

ThingSpeak serves as the core cloud platform that 

handles real-time data collection, storage, and analysis 

from multiple sensors embedded in the vehicle [2][5]. 

ThingSpeak is an open-source Internet of Things (IoT) 

platform that enables microcontrollers like NodeMCU 

ESP8266 to send sensor data to the cloud via HTTP or 

MQTT protocols. This platform allows developers to 

create "channels" where different types of data are stored 

in structured "fields" [5]. In this project, each sensor— 

such as the MQ3 alcohol sensor, SW420 vibration 

sensor, Neo-6M GPS module, and the OpenCV-based 

drowsiness detection system—sends data to a specific 

field in the ThingSpeak channel. For instance, alcohol 

level data might be stored in Field 1, vibration or 

collision status in Field 2, and GPS coordinates in Fields 

3 and 4 respectively [3][5][6][8]. 

This data is continuously transmitted from the 

NodeMCU using its onboard Wi-Fi module, which posts 

updates to ThingSpeak using a secure Write API Key [2]. 

Once data reaches the ThingSpeak cloud, it is 

timestamped and stored securely. Users can then access 

this data in real time through the ThingSpeak dashboard, 

which provides visualizations such as line graphs, bar 

charts, and scatter plots [5]. These visualizations are 

valuable for both live monitoring and long-term analysis 

of driver behavior, vehicle condition, and travel history 

[2][6][8]. 

Additionally, ThingSpeak supports MATLAB 

integration, which can be used to process the data 

further—such as identifying patterns in drowsiness, 

alcohol detection, or repeated vibration events that might 

indicate reckless driving [5][8]. This cloud-based storage 

also ensures that important data is not lost in the event of 

a device malfunction or power failure, making it suitable 

for applications like accident investigation or insurance 

verification [3][6][13]. 

To enhance the system’s real-time responsiveness, 

Telegram is integrated as a direct alert mechanism. 

Telegram is a popular cloud-based messaging app that 

provides a flexible API for sending messages through 

programmable bots. In this project, a custom Telegram 

bot is created using the Telegram BotFather, which 

generates a unique token for secure communication. 

When any critical threshold is crossed—such as 

detection of alcohol above the legal limit, an accident 

indicated by sudden vibration, or signs of drowsiness— 

the NodeMCU sends an HTTP request directly to the 

Telegram Bot API. This request contains a predefined 

alert message, including the detected event and GPS 

coordinates formatted as a clickable Google Maps link 

[8][9][14]. The alert is then delivered instantly to a 

designated Telegram user or group chat, ensuring 

immediate notification to emergency contacts, family 

members, or fleet managers [8][9][13]. 

Furthermore, ThingSpeak enhances this setup by 

offering additional support through its React and 

ThingHTTP services. React allows the system to monitor 

specific fields for certain conditions, and when those 

conditions are met (e.g., alcohol level > 0.05), it 

automatically triggers a ThingHTTP request. 

ThingHTTP acts like a webhook that can make a GET or 

POST request to any web service, including Telegram 

[10]. This backup mechanism ensures that even if the 

NodeMCU fails to send the message due to connectivity 

issues, ThingSpeak can still initiate the Telegram alert 

based on the data already received in the cloud [10][8]. 

Overall, the combined use of ThingSpeak for data 

handling and Telegram for instant notifications provides 

a reliable, scalable, and cost-effective solution for real- 

time vehicle monitoring and accident prevention 

[2][5][8]. The system is especially beneficial for 

improving road safety, reducing emergency response 

times, and supporting data-driven decision-making for 

both personal and commercial vehicle users 

[12][13][14]. 
 

 
Fig 4 Vehicle Tracking 
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In our Smart Blackbox for Automobile System, the Neo- 

6M GPS module plays a vital role in tracking the 

vehicle’s real-time location, which is essential for both 

live monitoring and emergency response [6][13]. Once 

the system is powered on, the GPS module continuously 

communicates with satellites to determine the vehicle’s 

latitude and longitude coordinates [6]. These coordinates 

are captured in real-time and transmitted to the 

NodeMCU microcontroller, which is responsible for 

packaging the data and sending it to the ThingSpeak 

cloud platform using the Wi-Fi network [2][5]. 

Inside ThingSpeak, this data is stored under specific 

fields in a dedicated channel—typically, one field for 

latitude and another for longitude. This allows for easy 

visualization on graphs and integration with mapping 

services [5]. ThingSpeak not only archives this GPS data 

over time but also enables remote users (like fleet 

managers or family members) to track vehicle movement 

and view travel history through a secure web interface 

[5][13]. 

What makes the system more intelligent is the integration 

of ThingSpeak’s “React” and “ThingHTTP” features, 

which allow for conditional actions based on data values 

[10]. For instance, if the system detects a critical event— 

like alcohol detection, drowsiness, or a vibration 

indicating an accident—ThingSpeak React monitors the 

corresponding field (e.g., alcohol level or vibration 

status), and if a threshold is breached, it triggers 

ThingHTTP to send a request to Telegram’s Bot API 

[8][10]. 

This HTTP request contains a customized message, 

including the GPS coordinates from the relevant fields in 

ThingSpeak, formatted as a clickable Google Maps link. 

This message is instantly delivered to pre-configured 

contacts via a Telegram bot, providing them with the 

exact location of the vehicle at the time of the event 

[8][9]. This ensures that even if the driver is 

unresponsive, emergency responders or loved ones can 

act quickly and accurately [8][14]. 

The combined use of GPS tracking, cloud-based 

monitoring through ThingSpeak, and real-time 

notifications via Telegram enables our system to offer a 

smart, connected solution that enhances driver safety, 

improves emergency response, and allows for efficient 

incident tracking and analysis [8][13][14]. 

In our Smart Blackbox for Automobile System, the 

drowsiness detection module is implemented using a 

laptop camera paired with OpenCV, which actively 

monitors the driver’s eyes throughout the journey 

[7][11]. Once the system is powered on, the laptop 

camera begins capturing real-time video of the driver’s 

face. 

Using OpenCV’s facial recognition and landmark 

detection algorithms, specifically through the Dlib 

library or Haar cascades, the system identifies key facial 

points, particularly around the eyes [7][11]. It then 

calculates the Eye Aspect Ratio (EAR)—a mathematical 

measure of eye openness—by analyzing the vertical and 

horizontal distances between eyelid landmarks [11]. If 

the EAR consistently falls below a predefined threshold 

for a certain duration (e.g., more than 2 seconds), it is 

interpreted as a sign of drowsiness or fatigue [7][11]. 

When this condition is detected, the system performs two 

immediate actions. First, it alerts the driver directly— 

typically through an audio signal or a pop-up notification 

on the laptop screen—prompting them to refocus or take 

a break [7]. Second, the system sends a notification via 

Telegram to emergency contacts or concerned parties, 

such as fleet managers, along with the vehicle’s GPS 

coordinates [8][9][14]. This real-time alerting ensures 

that someone external is made aware of the driver’s 

condition in case of a serious drowsiness episode [8][14]. 

Additionally, all this data—drowsiness events and 

associated timestamps—is also logged to the 

ThingSpeak cloud platform for future analysis, which 

could be helpful in studying driver behavior, generating 

safety reports, or investigating incident patterns 

[2][5][13]. By using OpenCV for continuous eye 

monitoring and integrating it with IoT and cloud 

services, the drowsiness detection system in our project 

provides an intelligent and proactive safety layer that 

significantly reduces the risk of fatigue-related accidents 

[7][11][13]. 

In our Smart Blackbox for Automobile System, the 

Neo-6M GPS module plays a vital role in tracking the 

vehicle’s real-time location, which is essential for both 

live monitoring and emergency response [6][13]. 
 

Fig 5 Detecting Face 
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smart, connected solution that enhances driver safety, 

improves emergency response, and allows for efficient 

incident tracking and analysis [5][6][8][10][13][14]. 

 

 

 

 

 

 

 

 

 

 

 

Fig 6 Drowsiness Detection 

Once the system is powered on, the GPS module 

continuously communicates with satellites to determine 

the vehicle’s latitude and longitude coordinates [6]. 

These coordinates are captured in real-time and 

transmitted to the NodeMCU microcontroller, which is 

responsible for packaging the data and sending it to the 

ThingSpeak cloud platform using the Wi-Fi network 

[2][5]. 

Inside ThingSpeak, this data is stored under specific 

fields in a dedicated channel—typically, one field for 

latitude and another for longitude. This allows for easy 

visualization on graphs and integration with mapping 

services [5][13]. ThingSpeak not only archives this GPS 

data over time but also enables remote users (like fleet 

managers or family members) to track vehicle movement 

and view travel history through a secure web interface 

[5][13]. 

What makes the system more intelligent is the integration 

of ThingSpeak’s “React” and “ThingHTTP” features, 

which allow for conditional actions based on data values 

[10]. For instance, if the system detects a critical event— 

like alcohol detection, drowsiness, or a vibration 

indicating an accident—ThingSpeak React monitors 

the corresponding field (e.g., alcohol level or vibration 

status), and if a threshold is breached, it triggers 

ThingHTTP to send a request to Telegram’s Bot API 

[8][10][14]. 

This HTTP request contains a customized message, 

including the GPS coordinates from the relevant fields 

in ThingSpeak, formatted as a clickable Google Maps 

link [5][6][13]. This message is instantly delivered to 

pre-configured contacts via a Telegram bot, providing 

them with the exact location of the vehicle at the time 

of the event [8][10][14]. This ensures that even if the 

driver is unresponsive, emergency responders or loved 

ones can act quickly and accurately [13][14]. 

The combined use of GPS tracking, cloud-based 

monitoring through ThingSpeak, and real-time 

notifications via Telegram enables our system to offer a 

IX. Result 

In our Smart Blackbox for Automobile System, multiple 

embedded and cloud technologies work together to 

ensure real-time monitoring, incident detection, and 

instant alerting for enhanced vehicle and driver safety. 

One of the critical components is the Neo-6M GPS 

module, which continuously tracks the vehicle’s latitude 

and longitude upon system activation. These coordinates 

are transmitted via NodeMCU ESP8266 to the 

ThingSpeak IoT cloud platform using its onboard Wi-Fi 

[5][6]. 
 

Fig 8 Thinkspeak 

ThingSpeak stores the GPS data in separate fields—one 

for latitude and another for longitude—within a defined 

channel, enabling remote users such as fleet managers or 

family members to view travel history and live 

movement through a secure dashboard [6][13]. 

What adds intelligence to this system is the integration 

of ThingSpeak’s React and ThingHTTP services, which 

enable conditional logic to trigger web requests based on 

sensor thresholds. For example, if the system detects 

drowsiness, alcohol, or an accident, React monitors the 

related field and, if a threshold is crossed, ThingHTTP 

automatically sends a request to the Telegram Bot API 

[8][10][14]. The bot then sends a message containing the 

GPS coordinates (formatted as a Google Maps link) to 

pre-defined emergency contacts [13][14]. 

This ensures that even if the driver is unconscious or 

unable to respond, emergency responders can take 

immediate action using the location data received via 

Telegram alerts. This redundant alert mechanism adds 

robustness to the system in case the NodeMCU fails to 

send alerts directly [8]. 

Moreover, the drowsiness detection system is 

implemented using a laptop camera and OpenCV. It 

monitors the driver’s eye movement in real time, using 
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Fig 7 Telegram 

Haar cascades or Dlib’s facial landmark detection to 

calculate the Eye Aspect Ratio (EAR). If the EAR drops 

below a set threshold for more than a defined time (e.g., 

2 seconds), the system recognizes driver fatigue 

[15][16]. In such cases, a local alert (audio or visual) is 

triggered, and simultaneously, a Telegram message is 

sent with the driver’s current GPS coordinates, 

improving emergency responsiveness [14][15]. 

All events—such as drowsiness, accident detection via 

SW420 vibration sensor, alcohol levels from MQ3 

sensor, and location updates—are timestamped and 

logged in ThingSpeak, allowing for data visualization, 

trend analysis, and incident investigation. This 

integration of real-time sensing, cloud analytics, and 

messaging API ensures a smart, cost-effective, and 

scalable vehicle monitoring solution 

[5][6][8][10][13][14][15]. 

X. Application 

1. Private Vehicles: Enhances safety in personal cars by 

monitoring driver behavior and vehicle status. 

2. Fleet Management: Useful for monitoring driver 

conditions in commercial fleets and ensuring road safety. 

3. Public Transport: Can be implemented in buses, taxis, 

and ride-sharing services for improved safety. 

4. Emergency Services: The system can alert emergency 

services in case of accidents, speeding up response times. 

5. Insurance Companies: Provides accurate data in case 

of accidents, helping in insurance claims and fraud 

prevention. 

6. Logistics and Delivery Services: Ensures safe driving 

practices for drivers involved in long-distance deliveries. 

7. Government and Law Enforcement: Can be used for 

monitoring road safety and enforcing driving 

regulations. 

8. Driving Schools: Can help train drivers by providing 

feedback on driving behavior and conditions. 

XI. Conclusion 

The Smart Blackbox for Automobiles project presents a 

comprehensive and intelligent vehicle monitoring 

system that significantly enhances driver safety, 

emergency responsiveness, and incident documentation. 

By integrating a range of sensors—including the Neo- 

6M GPS module, MQ3 alcohol sensor, SW420 vibration 

sensor, and an OpenCV-based drowsiness detection 

module—the system continuously monitors critical 

parameters like location, alcohol level, accident impact, 

and driver alertness. 

Central to the system's functionality is the use of 

ThingSpeak, an open-source IoT platform that enables 

real-time data collection, cloud storage, and graphical 

visualization. Through the use of React and ThingHTTP, 

the platform also supports intelligent decision-making 

and remote action, ensuring system responses even if the 

onboard hardware fails. 

Furthermore, the integration of Telegram Bot API allows 

for instant alerts to be sent to emergency contacts, fleet 

managers, or family members whenever a dangerous 

condition is detected. This includes alerts for alcohol 

consumption above the legal limit, signs of fatigue, or a 

sudden vibration indicating a potential accident—each 

accompanied by the exact GPS location of the vehicle, 

formatted as a clickable Google Maps link. 

In addition to real-time safety features, the system also 

provides long-term benefits by logging data for future 

analysis, which can aid in understanding driver behavior, 

improving road safety measures, and supporting accident 

investigations or insurance claims. 

Overall, the Smart Blackbox system is a reliable, 

scalable, and cost-effective solution that combines IoT, 

computer vision, and cloud technologies to build a smart, 

connected vehicle ecosystem. Its modular design also 

allows for future enhancements, such as speed 

monitoring, facial recognition, and environmental 

sensing, making it adaptable to both personal and 

commercial vehicle applications. 
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