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Abstract—The Smart Helmet is an advanced wearable
safety device designed to significantly enhance road
safety and reduce accident-related fatalities among two-
wheeler riders. By integrating state-of-the- art sensors
such as accelerometers, gyroscopes, and impact
detectors, the helmet continuously monitors the rider’s
movements to detect sudden deceleration, collisions, or
abnormal tilts indicative of an accident. When an
accident is detected, the system immediately captures
the rider’s precise GPS location and transmits critical
information via a secure wireless connection to nearby
ambulance services, local hospitals, and a pre-
registered list of emergency contacts, ensuring timely
medical intervention. The helmet is also connected to a
dedicated mobile application through Blue- tooth or
WiFi, enabling real-time status updates, emergency
alerts, and comprehensive data logging for post-
incident analysis. By combining preventive monitoring
with rapid emergency response capabilities, the Smart
Helmet aims to foster safer driving behavior, reduce
emergency response times, and minimize the impact of
road accidents on individuals and healthcare
infrastructures.

Index Terms— HELMET-X is a smart helmet developed
to enhance rider safety. It uses 10T technology for
accident detection and communication. Sensors detect
crashes and track the rider’s location in real time.
Emergency alerts are sent instantly using GPS and
GSM. The system helps reduce response time and save
lives.

I INTRODUCTION

Road accidents involving two-wheelers are a major
cause of injuries and fatalities, mainly due to the lack
of timely medical assistance and inadequate safety
mechanisms. Conventional helmets provide only
passive protection and can- not respond to accidents
or communicate emergency situations. With the
rapid growth of traffic and increasing accident rates,
there is a strong need for intelligent safety solutions
that go beyond basic protective gear.

HELMET-X is a smart helmet designed using
Internet of Things (loT) and embedded system
technologies to enhance rider safety. The system
integrates sensors to detect accidents, GPS for real-
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time location tracking, and GSM for sending
emergency alerts to predefined contacts. By enabling
quick accident detection and faster emergency
response, HELMET-X aims to reduce the severity of
injuries and save lives.

1. BACKGROUND

Road accidents involving two-wheelers are
increasing due to poor safety measures and delayed
emergency response. Traditional helmets only
provide physical protection and do not support
accident detection or communication. With
advancements in Internet of Things (loT) and
embedded systems, safety equipment can be made
intelligent. HELMET- X is developed to address these
issues by integrating sensors, real-time tracking, and
emergency alert systems to improve rider safety and
reduce loss of life.

1. LITERATURE SURVEY

Uses accelerometer driven algorithms and cloud
dashboard (Blynk) for real-time monitoring and
centralized logging [1]. ADXL accelerometer + GPS
+ GSM for collision detection and fleet tracking;
datalogging aids fleet safety analytics [2]. Low-cost
tilt and vibration sensors with calibrated thresholds
give quick response and simple implementation [3].
MPUG6050-based motion sensing with SMS/GPS
alerting; lightweight and scalable for mass adoption
[4].Multi- sensor fusion (IR, accelerometer, gas)
improves detection confidence and reduces false
triggers [5].

V. METHODOLOGY

Sensors detect accidents and send data to a
microcontroller. The system gets the rider’s location
using GPS and sends alerts through GSM. This
enables quick emergency response and improved
rider safety.

4.1 Software Implementation

The software is developed using embedded C and
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programmed into the microcontroller. Sensor data is
continuously monitored and processed to detect
accident conditions. GPS and GSM modules are
controlled through serial communication to fetch
location data and send alert messages. The system
logic ensures automatic and timely emergency
notification, improving overall reliability and
performance.

4.2 Development Environment

The system is developed using embedded C in the
Arduino IDE. It supports coding, testing, debugging,
and integration of sensors, GPS, and GSM modules.

4.3 Accident Detection Algorithm

The system continuously reads acceleration and
gyroscope data from the MPUG6050 sensor to monitor
the rider’s motion in real time. When the acceleration
magnitude exceeds a predefined threshold (for
example, greater than 25 m/s?), the system considers
it as a possible accident and initiates a short
verification delay to avoid false detection. During this
delay, the system checks whether the motion and
orientation of the helmet remain near zero, indicating
that the rider is not moving.

If the motion remains minimal after the impact spike,
the event is confirmed as an accident. Once
confirmed, the system immediately activates a buzzer
to alert nearby people. Simultaneously, the GPS
module retrieves the current location coordinates, and
the GSM module sends an SMS alert containing the
accident information and GPS location to the
predefined emergency contact. This automated
process ensures quick accident detection and faster
emergency response, thereby improving rider safety.

4.4 Testing And Results

The system was tested under controlled impact
conditions.  Accident  Detection:  Accurately
identified high- impact events without false triggers
from normal bumps. GPS Accuracy: Location error
was within £3 meters in open sky conditions. Alert
Speed: SMS alerts were sent within 8-10 seconds
after accident detection. Buzzer Response: Instant
activation upon detection, audible from a distance of
up to 20 meters. System Stability: The system
operated continuously without crashes or data loss.
Sensor Performance: MPU6050 provided consistent
and reliable motion data.  Communication
Reliability: GSM module success- fully delivered
alerts without failure. Power Efficiency: The system
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maintained stable performance with low power
consumption.  Overall Result:  The helmet
demonstrated reliable and efficient performance in
emergency situations.

4.5. System Architecture Design

MPU6050 Sensor

ESP32 Controller

Figure 1: Diagram of System Architecture

4.6. System Design

Privsize all mocuies)
(ESP32, MPUS05D),

Figure 2: Flowchart of System
V.RESULTS

The HELMET-X system was successfully designed
and tested to enhance rider safety. The smart helmet
accurately detected accident conditions using sensors
and triggered emergency alerts automatically. Real-
time location in- formation was sent to predefined
contacts through GPS and GSM modules. The
system demonstrated quick response, reliable
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communication, and effective performance, proving
that HELMET-X can significantly reduce emergency
response time and improve road safety.

VI.SNAPSHOTS
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Figure 4: Main Status Dashboard
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Figure 5: Bluetooth Device Search
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Figure 6: Add Emergency Contact Interface

Figure 7: Live Location Tracking

VII.CONCLUSION

The Helmet-X Smart Accident Detection and Alert
System successfully automates the detection of
motorcycle accidents using the MPUB050 sensor for
motion analysis and GPS for location tracking.
Alerts are delivered instantly via SMS to emergency
contacts, and a buzzer provides local audio
notification. The system is compact, low-power, and
reliable, offering a practical solution for improving
road safety. By integrating real-time sensing, location
tracking, and communication modules, HelmetX
ensures rapid response in accidents, potentially
saving lives. The project demonstrates how IoT and
embedded systems can be applied effectively for
personal safety in transportation.

VII.FUTURE WORK

In the future, HELMET-X can be enhanced by
integrating advanced sensors for more accurate
accident detection and health monitoring of the rider.
A mobile application can be developed to provide
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real-time status updates, route tracking, and
emergency notifications. Artificial Intelligence (Al)
and Machine Learning (ML) techniques can be used
to predict accidents and reduce false alerts.
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