International Journal of Computational Research in Science and Technology
/ E-ISSN: 3108-0871, Volume 2 Issue 5

Sep-Oct-2026, PP 01-04

Beyond The Crash: How lot is Reshaping Vehicle Safety

Roopesh Kumar? Priksha Shrestha? Kajal Kumari?

Professor Padhmashree Institute of Management and Sciences Bengaluru
23 Bachelor of Computer Applications Padhmashree Institute of Managementand Sciences Bengaluru

Abstract Road safety remains an important concern because accidents can cause injuries, loss of life, and financial damage. The
Internet of Things (1oT) can contribute to safer transport by connecting sensors, controllers, positioning technologies, and
communication networks. These connected components can help monitor selected vehicle conditions, identify possible accident
events, share location information, and send alerts to designated contacts. This paper discusses how 10T is reshaping vehicle safety,
with particular attention to accident detection and emergency communication. It explains the basic system structure, describes
possible applications and benefits, and considers challenges such as false alerts, network interruptions, privacy, cybersecurity, and
cost. The paper uses a descriptive review and conceptual approach and proposes ways to evaluate an loT safety prototype. It does
not claim experimental results. The paper discusses how 10T can support road safety and help people receive emergency alerts
quickly. However, the system must be tested carefully to ensure that it works reliably. It should support existing vehicle safety
features rather than replace them.
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|. Introduction

Vehicle safety is concerned with preventing road accidents where possible and reducing harm when an accident occurs. Safety
features like seat belts, airbags, and braking systems help keep people safe inside vehicles. Even with these safety features,
road accidents may still occur. How quickly emergency contacts receive an alert and the vehicle's location can influence how
soon help reaches the accident site. In such situations, the time taken to inform emergency contacts and provide the vehicle’s
location may affect how quickly assistance can be arranged.

The Internet of Things refers to a network of physical devices that collect data and communicate through connected systems.
In a vehicle, sensors can measure selected conditions, a controller can process the readings, and communication modules can
transmit information to a phone or monitoring platform. A GPS receiver may provide location coordinates when satellite
signals are available. By combining these functions, an 10T system can help share safety-related information more quickly
and support better-informed responses.

10T is not a single device or a guarantee that accidents will be prevented. Its value depends on the purpose of the system, the
quality of the sensors, the logic used to interpret readings, the availability of communication networks, and the actions taken
by the people who receive alerts. This paper explores the role of 10T in vehicle safety beyond the moment of a crash, including
monitoring, location sharing, and emergency response.

1. Problem Statement

After a road accident, assistance may be delayed if occupants are unable to communicate, the incident is not noticed
immediately, or the vehicle’s location is unclear. IoT alert systems can help solve this problem by

identifying a possible accident or unusual vehicle movement and sending an alert to a selected person. However, simple
systems can produce false alerts due to potholes, sudden braking, or vibration. They may also fail to send a message because
of weak network coverage, power loss, or inaccurate location data. The main problem is to understand how IoT can provide
useful and timely vehicle safety information while accounting for these practical limitations.

2. Aim and Objectives
The aim of this paper is to examine how IoT technologies can contribute to vehicle safety through accident detection, vehicle-
condition monitoring, location sharing, and emergency alerts. The objectives are to explain the main components of an 1oT-
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based safety system, describe how these components work together, identify possible benefits for drivers and vehicle
operators, discuss technical and ethical challenges, and propose a practical approach for evaluating a prototype.

3. Research Questions

This paper addresses four questions. How can 10T technologies contribute to vehicle safety? How can connected systems
detect a suspected accident and share location information? What technical and privacy challenges may affect the reliability
of these systems? How can a prototype be evaluated before it is considered for practical use?

I1. Research Methodology

This paper follows a descriptive and conceptual approach based on established literature about the Internet of Things and road
safety. It organizes the topic around the main components of a connected vehicle safety system, its working principle, potential
applications, and limitations. A plan for testing the system in the future is also provided to check how well it works in practice.
No physical experiment or measured performance result is claimed in this paper. A complete experimental study should
describe the hardware, software, test conditions, number of trials, observed failures, and actual measurements.

I11. Background and Literature Review

Foundational studies of the Internet of Things describe how connected devices can collect information, exchange data, and
support services across networks. In transportation, these ideas are applied through connected sensors, telematics, vehicle
monitoring, and communication between vehicles or infrastructure. These technologies can help make information about
vehicle conditions and road events more accessible. However, a safety system can work well only if the information it receives
is correct and useful.

loT-based accident-alert designs commonly combine a sensor, a microcontroller, a GPS receiver, and a communication
module. The sensor identifies a selected physical change, the controller checks the readings, GPS sends location information
when available, and the communication module sends an alert. Such a design can demonstrate how sensing and
communication work together. Nevertheless, detecting every real accident is a complex task. A single threshold may not
distinguish a crash from a pothole or another sudden movement, so careful calibration and testing are necessary.

1. Main Components of an 10T Vehicle Safety System

The sensor unit measures a physical condition such as impact, vibration, motion, temperature, or another selected vehicle
parameter. The choice of sensor should match the intended safety function. A sensor does not independently understand the
full context of a road incident; it provides measurements that must be interpreted.The controller, which may be a
microcontroller such as an ESP32, reads sensor values and applies programmed rules. It can filter noisy readings, check
whether a threshold or condition has been met, and initiate an alert sequence. The system must be designed carefully because
rules that are too sensitive may detect accidents when none have occurred, while rules that are too strict may fail to identify
real accidents.

A GPS module can provide coordinates when satellite reception is sufficient. Location information may be less reliable
indoors, in tunnels, or in places where buildings and other obstacles block signals. A communication module can send the
alert through a cellular network or another available connection. Successful delivery depends on coverage, power, hardware
configuration, and the service being used.Finally, a phone, server, or monitoring platform receives and displays the alert. A
useful notification should explain that a possible incident has been detected, include the time and valid location information
where available, and identify the appropriate recipient. It should not state that an accident is confirmed if the detection method
has not been validated.

2. Working Principle

An loT-based vehicle safety system begins by collecting readings from its sensors. The controller examines these readings
and compares them with programmed detection rules. If the readings indicate a possible accident or an unusual condition, the
controller prepares an alert. The GPS module provides the latest valid coordinates if available, and the communication module
attempts to transmit the alert to a configured contact or monitoring service. The recipient reviews the message and follows
the appropriate response procedure. This process can reduce the need for a person inside the vehicle to initiate every step
manually, but it cannot guarantee that every accident will be detected or every message will be delivered.
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3.Applications of 10T in Vehicle Safety

One important application is accident detection and emergency notification. When sensor readings suggest a possible impact,
the system can send a message to a family member, fleet operator, or other authorized contact. If location information is
available, it can help the recipient understand where the incident may have occurred. The alert should be treated as an
indication that needs appropriate follow-up rather than proof of a crash, especially in an early-stage prototype.

Another application is vehicle-condition monitoring. Suitable connected sensors may track selected parameters such as battery
status, temperature, or tyre pressure. If an abnormal condition is detected, the system can provide a warning that encourages
inspection or maintenance. This function depends on compatible sensors and should not be presented as a way to detect every
mechanical fault.

I0T can also support fleet monitoring and driver-safety programmes. Depending on the equipment and data available, fleet
managers may review information about vehicle location, harsh braking, speeding, or maintenance needs. This information
can help identify patterns and plan training or servicing. However, collection of driver data should be transparent, limited to
a clear purpose, and restricted to authorized users.

Location sharing can help owners or operators locate a vehicle when the system is functioning, and the necessary signals are
available. Connected vehicles may also exchange road-hazard or traffic information where compatible vehicle-to-vehicle or
vehicle-to-infrastructure systems exist. These advanced applications require suitable technology and communication
standards; they are not automatically available in every basic 10T prototype.

1V. Potential Benefits

10T can improve access to safety-related information by connecting sensors with communication systems. A timely alert may
help a designated contact learn about a suspected accident sooner, while location information may make it easier to identify
the area where help could be needed. Vehicle-condition monitoring can support preventive maintenance, and fleet information
can help operators manage incidents and review driving patterns. These are potential benefits rather than guaranteed outcomes.
The real effect depends on detection accuracy, message delivery, the response of recipients, and the conditions in which the
system operates.

1. Challenges and Limitations
False alarms and missed detections are major technical concerns. Normal road conditions, such as potholes or abrupt braking,
may create readings similar to those produced by an accident. In other cases, a crash may not produce a signal strong enough
to trigger a simple detection rule

Combining multiple sensor inputs, filtering readings, and testing under different conditions may improve reliability, but no
prototype should be assumed to be accurate without evidence.

loT systems also depend on electrical power and communication networks. Weak cellular coverage may prevent an alert from
being sent, while poor GPS reception can reduce location accuracy. Loose connections, hardware faults, or incorrect
configuration can interrupt operation. The design should identify missing or invalid information wherever possible and should
not imply that a message has been delivered unless delivery can be confirmed.

Privacy and cybersecurity are equally important. Location and driving records can reveal personal movement patterns, so the
system should share only the information needed for its purpose. Access should be limited to authorized recipients, and
transmitted or stored data should be protected. Authentication, secure configuration, software updates, and appropriate
data-retention practices can reduce risk. Cost, installation, calibration, and ongoing maintenance must also be considered.

2. Proposed Evaluation Plan

A prototype should be evaluated in a controlled and safe environment before any road deployment. A detection test can use
repeatable sensor stimuli to check whether the programmed logic identifies the intended condition. A false-alert test can
examine whether ordinary vibration or movement triggers an unnecessary message. A GPS test can compare reported
coordinates with a known reference location under different signal conditions. A communication test can record whether the
intended recipient receives the message and measure the time between the trigger and receipt. Repeated trials should also
record power failures, resets, wiring problems, and communication interruptions.
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Useful performance measures include detection rate, false-alert rate,missed-event rate, alert-delivery success rate, message
latency, and location error. The report should state how each measure was calculated and describe the number of trials and
the test conditions. Actual numerical results should be added only after testing has been completed. This is important to avoid
presenting assumed or illustrative values as research findings.

3. Discussion

loT is reshaping vehicle safety by making it possible to connect physical measurements with processing and communication.
Its value extends beyond the crash itself: connected systems may share a suspected incident, provide location information,
support vehicle-condition monitoring, and help fleet operators review safety-related events. The most useful system is not
necessarily the one with the largest number of features, but the one that performs its intended task reliably and communicates
its limitations clearly.

Accident alerting depends on a chain of functions. The sensor must detect a relevant change, the controller must interpret it
correctly, GPS must provide useful coordinates when required, and the communication network must deliver the message.
Failure at any stage can reduce the overall benefit. For this reason, practical testing and failure handling are as important as
the initial design. A classroom demonstration can show the working principle, but it cannot by itself prove suitability for real-
world use.

4. Recommendations

Developers should define the intended safety function clearly and select sensors that suit that function. Detection rules should
be tested against both target events and ordinary conditions that may cause false alerts. The system should display when
location information is unavailable or outdated, and it should make communication failures visible where possible. Alerts
should go only to authorized recipients and should contain the minimum information needed for a response. Before real-world
installation, the system requires further validation, security review, and assessment of applicable vehicle and communication
requirements.

5. Future Scope

Future work could combine multiple sensor inputs to improve event classification, add a secure dashboard for authorized
users, and store limited incident data for later analysis. Machine-learning methods may be explored if sufficient representative
data is available, but their performance must be independently tested. Further studies could examine alert delivery under
different network conditions, compare alternative detection rules, and assess how recipients understand and respond to alerts.
Research could also explore how connected safety features can work alongside existing vehicle systems without distracting
the driver.

V. Conclusion

The Internet of Things offers useful possibilities for vehicle safety by connecting sensors, controllers, GPS receivers, and
communication modules. These technologies can support accident alerts, location sharing, vehicle-condition monitoring, and
fleet safety management. They may help reduce delays in sharing information after a suspected incident, but their effectiveness
is limited by sensor accuracy, false alarms, network availability, power reliability, privacy concerns, and cybersecurity risks.
10T should therefore complement established safety equipment and emergency procedures rather than replace them. Careful
design, controlled testing, secure data handling, and honest reporting of results are essential before an loT safety system is
considered ready for practical deployment.
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