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ABSTRACT
The system utilizes the ADXL335 vibration sensor to detect sudden changes in vibration, which indicate

the occurrence of an accident. This data is continuously monitored and processed by a microcontroller to
ensure timely and accurate detection of such events. Upon detecting an accident, the system interfaces with
an IoT platform, enabling it to process and transmit real-time data, such as GPS coordinates. This internet-
based approach offers greater flexibility and scalability compared to traditional GSM-based systems.

Rather than relying on GSM modules, the system employs internet-based SMS services, such as Twilio, to
send alerts to predefined phone numbers. This method ensures efficient communication, even in areas
where GSM signals are weak, thus enhancing the reliability of emergency notifications. Additionally, the
system's GPS module provides precise location data of the accident, which is transmitted to the IoT
platform and subsequently relayed to recipients in the form of an SMS. This enables first responders to
receive accurate coordinates, which can help reduce response times and improve rescue operations.
Furthermore, the system continuously updates the IoT platform with valuable sensor data, including
vibration levels and GPS information. This data can be logged and analyzed for future use, offering
valuable insights into vehicle safety and aiding in the development of more efficient emergency response
strategies.
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I INTRODUCTION

The system employs the ADXL335 vibration sensor to detect vibrations in real-time, ensuring that
accidents are accurately and promptly identified as soon as they occur. By leveraging IoT technology, the
system instantly transmits accident-related data, including GPS location, to provide real-time alerts without
the need for GSM networks. This approach eliminates the limitations of traditional communication
methods, enabling faster and more efficient emergency response.

To facilitate immediate notifications, the system uses cloud-based SMS services, such as Twilio, to send
alerts, bypassing the need for GSM modules. This ensures that communication is quicker and more reliable,
even in areas with poor GSM coverage. In addition, the system provides precise GPS coordinates of the
accident, helping first responders reach the location more accurately and reducing response times.

The system also continuously updates the cloud with accident-related data, allowing for the creation of a
historical log that can be analyzed later. This data can be used to enhance safety protocols and assist in the
development of preventive measures, ultimately improving vehicle safety and emergency response
strategies.
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II LITERATURE SURVEY

1.Improving the Frontal Crashworthiness of Vehicles Through the Design of Front Rail: This study
focuses on using numerical simulations and crash tests, specifically Finite Element Analysis (FEA), to
enhance the design of vehicle front rails. It also evaluates material selection for better energy absorption
during crashes. However, the results may not accurately represent real-world crash conditions, as they are
vehicle-specific. Additionally, the designs tested may not account for all possible real-world variations in
vehicle configurations.

2.A Review of Research on Traffic Conflicts Based on Intelligent Vehicles: This literature review
categorizes existing research on traffic conflicts involving intelligent vehicles, with an emphasis on
sensor-based detection and conflict prediction models. It also explores the integration of intelligent
transportation systems (ITS) with autonomous vehicles. A limitation of this study is that it lacks original
findings, as it only discusses existing research. It may also fail to include emerging technologies and novel
methodologies that were not widely recognized at the time of the review.

3.Casualty Risk of E-Bike Riders Struck by Passenger Vehicles Using China In-Depth Accident
Data: This study reconstructs car-to-cyclist accidents using video footage to evaluate the effectiveness of
Autonomous Emergency Braking (AEB) systems. It includes simulations of various speeds and braking
scenarios, comparing AEB systems to traditional braking methods. However, the study's results are based
on simulations, which may not accurately replicate real-world scenarios. The video footage used in the
study may lack essential data, such as precise vehicle speed and road conditions, limiting its applicability to
real-life situations.

4.A Field Operational Test in China: Effect of ADAS on Driving Performance: This realworld field
test analyzes how Advanced Driver Assistance Systems (ADAS) affect driving behavior and braking,
using both observational and sensor-based data. It compares ADASequipped vehicles with traditional
vehicles in terms of safety and efficiency. One limitation is that the study is limited to Chinese driving
conditions and observational data, which may not reflect the impact of ADAS on drivers in countries with
different traffic regulations and road infrastructures.

5.AEB Effectiveness Evaluation Based on Car-to-Cyclist Accident Reconstructions: This study
evaluates the effectiveness of Autonomous Emergency Braking (AEB) systems through video-based
reconstructions of car-to-cyclist accidents, along with simulations of different speeds and braking
scenarios. It compares AEB systems to traditional braking. However, the study's results are based on
simulations, which may not fully replicate realworld scenarios. Additionally, the video footage may lack
crucial data, such as precise vehicle speed and road conditions, which limits the accuracy of the findings.

III EXISTING SYSTEM
Dependence on GSM Communication Networks:
Many existing systems rely heavily on GSM modules to send alerts, which can be problematic due to network

coverage issues. This reliance can result in delays in notification delivery, particularly in areas with weak
or no signal, such as remote locations.

Manual or Semi-Automated Incident Reporting:
Numerous systems still require human intervention for accident reporting or rely on user input, which

introduces potential delays and increases the chances of mistakes, negatively impacting emergency
response times.
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Limited Sensor Capabilities:
Traditional systems often use basic accelerometers or crash sensors, which lack the precision to differentiate

between varying types of collisions or to assess the severity of an accident accurately.

Delayed Data Processing and Lack of Real-Time Monitoring:
Most existing setups don’t fully integrate with IoT technologies, meaning that sensor data isn't processed or

transmitted in real time. This leads to slower detection of incidents and delays in the corresponding
responses.

Insufficient Data Logging and Analytical Capabilities:
In many cases, accident-related data is stored locally or in simple databases, without leveraging advanced

cloud-based storage or analytics.

IV DISADVANTAGES
One of the key disadvantages of many current systems is their reliance on GSM-based

communication for sending alerts. This dependence can cause significant issues due to network coverage
limitations, which often lead to delayed notifications in remote locations or areas with weak signal strength.
Another drawback is the need for manual or semiautomated reporting in many systems, requiring user
input or confirmation before an accident is reported. This step introduces delays and increases the risk of
human error, which can be critical during emergency situations when swift action is required.

Traditional systems also tend to use basic sensor technologies, such as standard accelerometers or crash
sensors, which lack the necessary precision to differentiate between different types of impacts or to
accurately assess the severity of an accident. Additionally, many of these systems do not integrate fully with
IoT technology, meaning sensor data is not processed or transmitted in real time. This results in slower
detection and response times, limiting the system’s effectiveness in emergency scenarios.

Accident data is typically stored locally or in basic databases without cloud-based storage or advanced
analytics. This lack of robust data management makes it difficult to conduct thorough historical analysis,
identify emerging trends, or implement proactive safety improvements based on collected data.

V  PROPOSED SYSTEM
Real-Time Accident Detection with ADXL33S Sensor:
Integrate the ADXL335 vibration sensor to continuously monitor and identify sudden changes in impact,

allowing for the immediate detection of potential accidents.

IoT-Based Data Transmission for Instant Alerts:
Utilize 1oT technology to transmit sensor data and accident alerts to a cloud platform, ensuring real-time

monitoring and eliminating the need for traditional GSM networks.

Internet-Driven SMS Notification System:
Set up an SMS alert system using internet-based services like Twilio, which sends instant notifications to

designated contacts and emergency teams when an accident is detected.
Cloud-Based Data Logging and Analytics:

Store accident-related data on the cloud to enable real-time analysis, review historical data, and support the
development of advanced safety protocols for preventing future incidents.
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VI BLOCK DIAGRAM

POWERSUP

ADXL33

Fig 1 Block Diagram
The block diagram represents a monitoring and alert system based on Arduino UNO, integrating

various sensors and modules to detect motion, vibration, and location, while also providing real-time alerts via
IoT and SMS.

1.Power Supply Unit

The Power Supply Unit provides the necessary voltage and current required to operate the Arduino UNO and
its connected components.

2.Arduino UNO (Central Controller)

The Arduino UNO is the core processing unit that receives inputs from multiple sensors and controls the
output devices accordingly.

3.Input Modules

ADXL335 (Accelerometer Sensor): It detects the movement or tilt of the system and sends signals to the
Arduino.

Vibration Sensor: It identifies any vibrations, which could indicate external impacts or disturbances.

GPS Module: This module provides real-time location tracking of the device and sends location data to the
Arduino.
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4.Output Modules

16x2 LCD Display: It shows real-time system information, such as sensor readings and status updates.
IoT & SMS Module: This module enables wireless communication, allowing alerts and notifications to be sent
to a mobile application via SMS or the internet.

Buzzer: It provides an audible alert in case of abnormal activity detected by the sensors.
5.Mobile App

The Mobile App receives alerts and updates from the system via the IoT & SMS module. It helps in
remote monitoring and provides notifications regarding movements, vibrations, or location changes.

This system is useful in applications such as security monitoring, vehicle tracking, and accident
detection.

VII ADVANTAGES
The integration of the ADXL335 vibration sensor offers a significant advantage in real-time accident

detection, continuously monitoring and identifying sudden impact changes. This ensures that potential
accidents are immediately recognized, allowing for rapid response. By leveraging IoT technology, the
system can transmit sensor readings and accident alerts to a cloud-based platform, enabling real-time
monitoring without the limitations of traditional GSM networks.

This connectivity ensures that data is transmitted efficiently, even in areas with weak or no GSM coverage,
making the system more reliable in a variety of environments.

The incorporation of an accurate GPS module enhances the system by providing precise geographic
coordinates at the time of an accident. This ensures that emergency responders receive accurate location
information, which significantly improves response times and coordination. Additionally, the internet-
based SMS notification system, utilizing services such as Twilio, allows for immediate alerts to be sent to
designated contacts and emergency services, ensuring quick action is taken after an accident is detected.

This feature not only supports the rapid development of safety measures but also allows for the
identification of trends over time, which can be used to improve future accident prevention strategies. The
combination of these advantages makes the system highly efficient, accurate, and proactive in managing
emergency situations.

VIII  APPLICATION
Road Accident Detection and Emergency Response:

o The system helps detect vehicle collisions and immediately sends alerts to emergency responders,
reducing the response time and potentially saving lives.

o Precise GPS location tracking ensures that ambulances and rescue teams reach the accident site
faster.

Smart Transportation and Fleet Management:

o Logistics and transportation companies can integrate this system into their fleets to monitor
vehicle conditions and detect accidents in real-time.

e Reduces downtime by allowing instant coordination for recovery and maintenance.
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Public Transport Safety Enhancement:

e Buses, taxis, and ride-sharing vehicles can be equipped with this system to enhance passenger
safety.

« In case of accidents, alerts can be sent to fleet operators and emergency services for immediate
action.

Industrial and Construction Site Safety:

o Heavy machinery and vehicles used in construction and mining can be monitored to detect
accidents and prevent fatalities in hazardous work environments.

Smart City Integration for Traffic Management:

o The system can be integrated into smart city infrastructure to provide real-time accident data to traffic
management centers.

o Helps in automated rerouting of traffic and optimizing emergency services dispatch.

IX RESULTAND CONCLUSION
The IoT-based accident detection and emergency response system developed in this project successfully

enhances real-time monitoring and alert mechanisms. The system integrates an ADXL335 accelerometer
and a vibration sensor to detect sudden impacts, ensuring accurate identification of accidents while
minimizing false alarms.

Once an accident is detected, the system utilizes loT-based communication rather than traditional
GSM modules, enabling instant notifications through cloud-based services like Twilio. This approach
significantly improves the reliability of emergency alerts, particularly in areas with weak GSM signals.

A GPS module is incorporated into the system to capture precise location data, which is transmitted to
emergency contacts via SMS and an loT platform. This ensures that responders receive accurate accident site
coordinates, leading to faster assistance and reduced response times. The system is also integrated with a
mobile application that displays real-time sensor data, accident notifications, and a history of past incidents
for analysis. Additionally, all accident-related data is stored in the cloud, allowing for historical trend
analysis and improvements in safety measures.

In conclusion, the project demonstrates a highly efficient and scalable approach to accident detection
and response. By leveraging 10T technology, real-time sensor data, and cloud-based alerts, the system
ensures quick and accurate reporting, reducing the time required for emergency interventions. Compared to
traditional GSM-based methods, this system provides a more reliable and automated solution, making it a
valuable tool for improving road safety and emergency response effectiveness.

By combining the ADXL335 vibration sensor with IoT connectivity, the system can instantly detect
sudden impacts and capture precise GPS coordinates, ensuring rapid and accurate incident reporting. The
integration of internet-based SMS notifications guarantees that emergency responders are notified
immediately, even in areas with limited GSM network coverage.

PAGE NO: 234



ALOCHANA JOURNAL (ISSN NO:2231-6329) VOLUME 14 ISSUE 7 2025

Cloud-based data storage allows for in-depth analysis and continuous enhancement of safety
measures. This system provides a major leap forward compared to traditional methods, offering a scalable
and efficient way to manage accidents and reduce their impact on both human life and property.
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X FUTURE SCOPE
The proposed IoT-based accident detection and emergency notification system has significant

potential for further advancements. Future enhancements may include integrating machine learning
algorithms to distinguish between genuine accidents and minor impacts, reducing false alarms and
improving accuracy.

Additionally, incorporating advanced biometric sensors can monitor the driver's health parameters, such as
heart rate and body temperature, allowing for real-time assessment of their condition after an accident. This
feature could further enhance emergency response efforts by providing medical teams with crucial health
data.

Expanding the system’s capabilities to support vehicle-to-vehicle (V2V) communication could allow
nearby vehicles to receive accident alerts, improving road safety by helping prevent secondary collisions.
Furthermore, integrating SG technology would enable even faster data transmission, ensuring that accident
notifications are sent and received with minimal latency.

Cloud-based storage can be further optimized to perform predictive analytics, identifying accident-prone
zones based on historical data and assisting authorities in taking preventive measures. Additionally,
integrating this system with smart city infrastructure would allow for automated traffic management
during emergencies, reducing congestion and enabling quicker access for first responders.

By incorporating these future enhancements, the system can evolve into a comprehensive intelligent
accident management solution, ensuring greater road safety and more efficient emergency responses.
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