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ABSTRACT

These days riding two wheelers are more
comfortable than any other vehicle. But riding
motorcycle without wearing a helmet is a violation
of traffic rules. Wearing helmet while riding is one
of the safety measure which decreases accidents and
death everywhere .There are certain rules made by
the government for wearing helmet but still people
ride vehicle without wearing helmet. This paper
surveys recent advances in helmet detection and
number plate validation using image processing and
machine learning techniques. This project has the
potential to revolutionize motorcyclist safety by
promoting helmet compliance, facilitating efficient
traffic management, and contributing to data-driven
decision making. Ultimately, our goal is to create a
safer and more secure environment for
motorcyclists, pedestrians, and drivers alike.
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INTRODUCTION

The significance of wearing a helmet when riding
two-wheelers cannot be overstated, given their
widespread use as a common means of
transportation. It is not just a matter of personal
safety but a legal requirement in many places,
making it unlawful to ride a bike without this

essential protective gear. Despite the evident need,
practical challenges arise when considering the
economic impracticality of fitting every bike with
individual sensors, creating barriers to establishing
a comprehensive real-time enforcement system.

Implementing such a system in real-time, involving
the rapid processing of large amounts of
information, poses a considerable challenge. While
active security cameras emerge as a potential
solution, effectively - categorizing  vehicles,
especially distinguishing between two-wheelers,
introduces _complexity into the enforcement
process. Acknowledging the importance of helmets,
several nations have enacted legislation, mandating
their use. However, tragic accidents resulting from
non-compliance highlight the urgency for a
proactive and automated system.

LITERATURE REVIEW

In a quest for safer smart cities, Abdel-Rahiet al [1].
(2021) propose a clever solution: real-time
motorcycle helmet detection on
constrained devices. Imagine tiny traffic guards on
the go, wusing a slimmed-down YOLOv3
architecture to spot helmet-less riders with >95%
accuracy, all while keeping things zippy at 30
frames per second! They achieved this feat by
trimming out unnecessary layers in the model and
using smart data tricks like random image
transformations, making it resilient to tricky
lighting and cluttered backgrounds. This isn't just a

resource-
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party trick - it opens doors for efficient traffic rule
enforcement, potentially saving lives and
promoting responsible riding. Picture it: smart
junctions automatically flagging up helmetless
riders, leading to safer streets for everyone. The
paper paves the way for large-scale deployment, not
just because it's accurate and quick, but because it's
built for the real world. This is a big step towards
cities that buzz with both mobility and safety, where
riders, pedestrians, and all road users can breathe a
little easier.

In a quest for safer smart cities, Abdel-Rahim et al
[2] . (2021) propose a clever solution: real-time
motorcycle helmet detection on
constrained devices. Imagine tiny traffic guards on
the go, wusing a slimmed-down YOLOv3
architecture to spot helmet-less riders with >95%
accuracy, all while keeping things zippy at 30
frames per second! They achieved this feat by
trimming out unnecessary layers in the model and

using smart data tricks like random image

resource-

transformations, making it resilient to tricky
lighting and cluttered backgrounds. This isn't just a
party trick - it opens doors for efficient traffic rule
enforcement, potentially saving lives and
promoting responsible riding. Picture it: smart
junctions automatically flagging up helmetless
riders, leading to safer streets for everyone. The
paper paves the way for large-scale deployment, not
just because it's accurate and quick, but because it's
built for the real world. This is a big step towards
cities that buzz with both mobility and safety, where
riders, pedestrians, and all road users can breathe a
little easier.

Zhou et al.[3] (2022) take motorcycle safety
analysis a step further, aiming to do more than just
detect helmets. They want to understand rider
behavior by combining helmet detection with head
pose estimation. Think of it like a two-in-one
detective: YOLOVS hunts for helmets while Mask
R-CNN analyzes head tilts and turns. This powerful
team not only tells you if someone's wearing a
helmet, but also if they're distracted, looking down,
or focused on the road.

Imagine traffic safety analysts armed with this
information! They can identify not just helmetless
riders, but also those potentially engaging in risky
behavior due to head position. This opens doors for

targeted interventions, safety campaigns, and
ultimately, safer roads for everyone. So, ditch the
one-dimensional helmet detectors - Zhou et al.'s
research paves the way for a richer understanding of
rider behavior, leading to a smarter and safer future
on two wheels.
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Fig 1 General flow of helmet detection

This flowchart outlines a system that uses computer
vision and machine learning to automatically detect
and report traffic violations. The system first uses
the YOLO algorithm to identify vehicles in an
image or video feed. If a vehicle is detected, the
system then attempts to extract its license plate
number using image processing techniques. Once
the license plate number is extracted, it is checked
against a database of registered vehicles. If the
license plate number is not found in the database, or
if the vehicle is registered but is found to be
violating any traffic rules (such as not having a valid
emissions test or the driver not wearing a helmet),
the system automatically sends a report to the
authorities.
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DATASETS
Dataset Accuracy range
KAIST 95.9
(motorcycles)[8]
Custom Vehicles[7] 93.8

ICDAR2013 (cars) [6] | 92.5

TUsimple (cars)[5] 94.1

BTD-500
vehicles)[4]

ALGORITHMIC APPROACHES
1.YOLOVS with Attention Mechanisms

(various | 93.2

Approach: This approach focuses on specific
helmet features like shape and edges, improving
accuracy in challenging conditions like low light
and occlusion. Imagine zooming in on key details
like a rider's chin strap to differentiate a helmet from
a hat.

Use Case: Improved accuracy in challenging
conditions like low light, occlusion, and complex
backgrounds.

2.YOLOvV7 with Sparse Attention Mechanism:

Approach: This method efficiently identifies plates
amidst complex backgrounds and diverse vehicle
types. Imagine the model selectively focusing on
areas within an image that are most likely to contain
a plate, ignoring distractions like car windows or
bumpers.

Use Cases: Efficient handling of diverse vehicle
types and complex backgrounds in large datasets.

3. YOLOV5 with Spatial Pyramid Pooling:

Approach: Excels in crowded scenes with
overlapping vehicles. Think of the model dividing
the image into smaller grids and analyzing each
one for plates, ensuring no vehicle gets missed.

Use Cases: Accurate detection and recognition in
crowded traffic scenes with overlapping vehicles.

4. Lightweight CNNs:

Approach: This method aims for fast processing on
mobile devices. Think of a streamlined model that
recognizes helmets quickly without bogging down
your phone.

Use cases: Real-time performance on mobile devices
with limited computational resources.

CHALLENGES

Limited or biased training data: Obtaining
large, diverse datasets representing real-world
conditions for both helmets and plates can be
expensive and time-consuming. Datasets may also
be biased towards specific helmet types, vehicle
models, or lighting conditions, impacting
generalizability.

Privacy concerns: Collecting and using images
containing people and vehicles for training raises
privacy concerns, requiring adherence to data
protection regulations.

Real-time performance: In applications like traffic
surveillance or on-device helmet detection, models
need to operate efficiently with low latency.

APPLICATIONS

Helmet  violation  detection: Identifying
motorcyclists without helmets for automated
enforcement or real-time warnings.

Speed limit enforcement: Tracking vehicle speeds
by linking plate detection with speed cameras.

Stolen vehicle identification: Real-time detection
of stolen vehicles on the road through license plate
recognition.

Crime prevention and investigation: Linking
license plates to vehicle sightings in crime scenes
or identifying suspicious vehicle activity.

Automated toll collection: Identifying vehicles
and charging tolls electronically without stopping
traffic.

CONCLUSION

Helmets and license plates, once just passive
markers, are emerging as powerful data points in
our digital world. Automatic detection of these
elements using Al promises a safer, more connected
future. From ensuring helmet-clad riders to swiftly
identifying stolen vehicles, the applications span
traffic safety, security, and smart city innovation.
While challenges like data bias and real-time
processing persist, continuous advancements in
algorithms and hardware are paving the way for
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seamless integration with existing systems. We
must remember, though, that technology is a
double-edged sword. As we embrace its potential,
ethical considerations and responsible development
remain paramount. Only then can helmet and
number plate detection truly revolutionize our
world, from securing our streets to optimizing our
commutes, making tomorrow a symphony of safety
and efficiency.

FUTURE SCOPE

Helmets and license plates, once mere identifiers,
are poised to become beacons in a future pulsing
with data and intelligence. Advancements in Al and
sensor technology will propel helmet and number
plate detection into a realm of unparalleled
precision and scope. Imagine:

Real-time helmet integrity assessment: Not just
detecting helmets, but ensuring they're properly
fastened and in good condition, a crucial step in
maximizing rider safety.

Proactive traffic management: Plates linked to
predictive algorithms could anticipate congestion
and dynamically adjust traffic lights, paving the
way for seamless commutes.
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