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Abstract: Maintaining safe driving practices is of utmost significance in the modern transportation system.
Inadequately placed traffic signs are a leading cause of accidents that put drivers and passengers in danger.
The purpose of traffic signs is to alert drivers, pedestrians, and other road users of critical information.
Visibility, positioning, and motorist understanding are all crucial to the success of traffic signs. Innovations in
road safety solutions have been developed in recent years thanks to technological advances. To combat this
serious problem, we introduce "Traffic Sign Viewer," a novel approach to enhancing the readability of traffic
signs and, in turn, raising everyone's level of awareness and road safety. The overarching goal of this effort is
to provide a method or strategy that aids in enhancing road safety by raising drivers' and pedestrians' awareness
of and sensitivity to traffic indicators. The goals include better traffic sign visibility and awareness, safer drivers
and passengers, better use of cutting-edge technology, and fewer traffic accidents and fines. The proposed
study will use machine learning algorithms, the computer vision method, and deep learning algorithms to
accomplish its goals. OpenCV's implementation is deliberate and purposeful so that its intended benefits may
be extracted. A supervised learning model is then used to construct a CNN, which is then used to identify
traffic signs. The work here sheds light on detecting traffic signs and disseminating such data to drivers and
passengers. Improvements in the following areas of the road environment are made possible by the planned
work: Increased inter-vehicle communication, familiarity with the road environment and the significance of
traffic signs all contribute to safer driving conditions.

Keywords - Artificial Intelligence, Better awareness, Improved Transporter Safety, Improved Passenger

Safety, Machine Learning, Traffic signs.

INTRODUCTION

The mobility of people and products is the foundation of contemporary civilizations and here is where the
transportation industry comes in. However, traffic sign systems that effectively transmit essential information
to vehicles and pedestrians are critical to ensuring transportation safety. Poor lighting, bad weather, and visual
obstacles may all make it difficult to see traditional traffic signs, increasing the risk of accidents and other
mishaps. To combat these restrictions and provide a solution that allows for better sight of traffic signs under
adverse circumstances, a cutting-edge device called the "Traffic Sign Viewer" was created. The system uses
cutting-edge imagery and augmented reality (AR) technology to provide drivers and passengers with accurate
and up-to-date real-time information regarding road signs, making for a more relaxed and well-informed trip.
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The "Traffic Sign Viewer™ has several tools that boost readability and enhance road security. Information about
traffic signs is superimposed into the driver's line of sight through augmented reality technology. With head-
up displays and windshield projection technology, drivers can quickly understand sign material without taking
their eyes off the road. The technology incorporates sophisticated image processing techniques to improve
visibility in low-light or stormy environments. As traffic conditions change, these algorithms automatically
update the signs' appearance to maintain readability. The "Traffic Sign Viewer" is a real-time traffic sign
recognition system that uses computer vision and machine learning techniques. This function allows the system
to offer the driver localized warnings, speed limits, and lane limitations based on the driver's precise location.

The technology provides drivers with individualized warnings about impending hazards and traffic conditions.
The driver may choose between auditory, visual, and tactile notifications, and the system will choose the most
appropriate method based on the problem's urgency. The "Traffic Sign Viewer" was created to improve road
safety and passenger comfort by modernizing how people read traffic signs. The technology improves drivers'
situational awareness with real-time traffic sign data, reducing the likelihood of accidents and increasing
compliance with traffic laws. The system's capabilities also benefit passengers, encouraging them to monitor
traffic signs and other dangers actively. The "Traffic Sign Viewer" may help transportation businesses, and
fleet operators improve efficiency, reduce accidents, and upskill their drivers.

We hope that by creating the "Traffic Sign Viewer,” we can help make transportation safer and more
streamlined in the future. This system is a major improvement in transportation safety since it uses cutting-
edge technology and focuses on people. We're dedicated to making the world's roads safer and more secure for
everyone as we advance this technology.

OBJECTIVES, FEATURES AND FUNCTIONALITY

The "Traffic Sign Viewer" is a state-of-the-art program that utilizes augmented reality technology to improve
pedestrians and driver safety drastically. This piece's authors hope their efforts will help reduce traffic accidents
when motorists misread or ignore posted signs. The Traffic Sign Viewer is an effective and simple way to
increase drivers' awareness of traffic signs and related information by giving real-time, interactive visual
assistance. Thousands of accidents occur daily on the world's roads due to driver mistakes and carelessness.
Whether due to poor visibility, distractions or driver inattention, misreading traffic signals is a leading cause
of these collisions. Conventional navigation systems and road sign recognition technology fail to provide
drivers with accurate and timely information.

The major goal of the Traffic Sign Viewer is to increase road safety and decrease the number of accidents
brought on by misunderstandings of traffic signs. The program uses augmented reality to help drivers better
recognize and understand traffic signs, which should lead to safer and more informed driving decisions. The
Traffic Sign Viewer has high-tech capabilities that provide drivers with in-depth data on traffic signs.

Features such as these include:

e With computer vision algorithms, this software can reliably detect and identify traffic signs in real-
time, no matter the lighting or weather circumstances.

e When a traffic sign is detected, the app uses augmented reality to superimpose additional information
on top of the driver's field of vision, such as speed restrictions, warnings and instructions. It makes it,
so drivers may get the information they need without taking their eyes off the road.

e Voice Commands: The Traffic Sign Viewer allows hands-free interaction with the system via voice
commands, reducing the potential for driver distraction.

e Users may adjust the display to their liking, and the software will also include mapping features such
as warning of oncoming road signs and other possible dangers.

e The Traffic Sign Viewer uses cutting-edge machine learning techniques and augmented reality
frameworks to implement precise sign identification and flawless real-time overlays. Its widespread
availability is ensured by its compatibility with various devices, including smartphones, car
infotainment systems, and augmented reality head-up displays (HUDs).
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Several benefits include:

e Enhanced Road Safety: The app may help reduce accidents and save lives by making it less likely that
drivers would misread traffic signs.

e A better driving experience is achieved by giving drivers greater assurance and making their lives
easier.

e Because of its compatibility with many different devices and operating systems, the program is readily
accessible to drivers everywhere.

The Traffic Sign Viewer is a game-changing piece of road safety software because it uses augmented reality
to solve the age-old problem of drivers misreading traffic signs. This revolutionary technology can change
road safety and promote a safer and more informed driving experience for all road users by equipping drivers
with real-time, context-aware information.

LITERATURE SURVEY

The use of roadside infrastructure for such determination is twofold: the first is a global view of the vehicles
and their interactions, and the second is no participation or knowledge of the cars or their drivers. Thus, the
determination is affordable, simple to install, and fully non-intrusive. Furthermore, our solution leverages deep
learning exclusively for object identification and tracking and constructs a flexible and explainable reasoning
model to determine driving behaviour. By employing a configuration with program-controlled robocars, we
show that we can attain accuracies of 98-99 per cent for driving behaviour characterization and the mechanism
can give detection of 650 ms on a highly old desktop. The characterization may offer feedback to the driver
(or the autonomous automobile) for enhanced traffic safety and highway throughput [1]. Early anticipation of
movement and sufficient warning aid may ensure the safety of road users at the junction. We used the vehicle
kinematics retrieved from the Cooperative Awareness Messages in conjunction with recurrent neural networks
(RNN): long short-term memory (LSTM), and gated recurrent units (GRU) networks to forecast drivers'
planned movements at crossings (CAMSs) [2]. The right-of-way assignment model is integrated with the higher-
level lane-change choices to ensure the security of lane changes. According to the results of the studies, the
suggested methods may increase traffic safety and efficiency by encouraging cooperative lane-change
behaviours among cars. In addition, the suggested methods encourage macro-level synchronization of traffic
flow through micro-level synchronization of individual cars [3]. In particular, our suggested approach makes
lane-change/keep judgments based on not just contextual traffic information but also the driving styles of
adjacent cars. Furthermore, the model may learn the ego vehicle's driving style and mimic human drivers'
decision-making techniques. Our testing shows that the suggested model well mimics human drivers' lane-
change technigues and decision-making processes, allowing it to attain an impressive 98.66% accuracy in its
predictions [4]. Using data from the China In-Depth Accident Study (CIDAS) , this study analyzes the impact
of the AEB system's brake deceleration, braking advance time, and detection range on the frequency and
severity of accidents via accident reconstruction and simulated driving. According to the findings, the best
theoretical detection range of the AEB system for vehicle-to-two-wheeler crash avoidance is between 180
degrees and 35 meters [5]. The notion of possible attentiveness provides a possible explanation for observing
eye contact. This technique predicts which items the driver will look at, such as other cars and pedestrians, and
then uses those predictions to estimate the driver's anticipated gaze direction. The research process consists of
two phases. When a road projection light is used to warn pedestrians, the first step is to study the drivers' gaze
behavior in the simulator experiment. Based on the outcomes of the simulator experiment, we then suggest a
technique for measuring the driver's gaze using the potential attention approach. The modelling findings for
gaze behavior observed in the first simulator experiment demonstrate that accurate estimates of gaze behavior
may be obtained [6]. Virtual reality (VR) in the automobile is becoming more popular, but its long-term
consequences on users' work performance, safety, trust, and perceptions of danger remain unclear. There are
several potential advantages to replacing the real world with a virtual one, including fewer distractions and
increased output. These findings from a driving simulator study show how passengers feel and what
information they need in virtual reality. The travel experience for users is predicted to be enhanced toward
greater adoption of VR devices if the specific issues and demands of passengers are identified, and solutions
are developed [7]. The prior traffic detection approaches may be classified into three types: color-based
methods, shape-based methods, and sliding window methods. Color-based approaches are often utilized since
traffic signs are typically red, yellow, and blue. Because these approaches are sensitive to variations in light,
multiple color spaces, such as normalized RGB and HSI [8,9], are commonly utilized. Red, blue, and yellow
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pixels are increased in the specified color channels to extract the matching color blobs in [10]. These strategies
can increase performance to some amount, but they are limited by a set of thresholds defined by the designer.
Furthermore, the color of traffic signs is prone to fading. Form-based approaches detect traffic signs by
utilizing the shape of the traffic sign, such as a circle, triangle, or square. Furthermore, the color of traffic signs
is prone to fade. Shape-based systems identify traffic signs based on their shape, such as a circle, triangle, or
square, and are more resistant to variations in light. The Hough Transform is often employed in traffic sign
detection, such as circles and triangles [12]. These approaches, however, take time. Everingham et al. [13]
presented a radial symmetry detector to reduce processing time as a result of this. They are, however, frequently
sensitive to noise in a cluttered environment, and sections of traffic signs may be obscured, making
identification more difficult. Taking use of the benefits of the preceding approaches, certain feature fusion
algorithms combine color and form to recognize traffic signs [27, 28]. Unfortunately, all of the strategies
described above are prone to missing traffic signs for a variety of reasons. To address this issue, sliding window
approaches based on HOG [16] and Viola-Jones [17] have been developed to recognize traffic signs with good
results. Because these algorithms analyze areas in the entire picture, the number of candidates is enormous.
These approaches are far from practical applications due to the necessity of real-time traffic sign detection and
identification. Nearest Neighbor [10], Random Forests, Neural Networks [30-32], Support Vector Machines
[9,33], CNN, and other classifiers are used in a variety of prominent traffic sign identification approaches. In
trained two neural networks to recognize the identified windows. In [9], potential blobs are first discovered by
thresholding HSI color, and subsequently categorized by linear SVMs based on form. For each class, various
SVMs do the final recognition procedure. For traffic sign identification, a biologically inspired multilayer
architecture based on convolutional networks is presented. Object proposal approaches influenced the
suggested method. Several recent efforts have been devoted to the creation of a collection of trustworthy
bounding boxes that may include objects, notably object proposals. When compared to the sliding windows
searching approach, they can significantly restrict the search ranges while enhancing the speed and accuracy
of object recognition. Ross et al. employ R-CNN [22] to derive putative bounding boxes of objects and extract
discriminative CNN features from them to train a series of class-specific linear SVMs.

PROPOSED SYSTEM

Install a computer vision-based system for identifying and comprehending traffic signs. Cameras and image
processing methods are used to recognise and categorise signals. Display the recognised signs on the vehicle's
screen. Install a heads-up display on the car's windshield to display information regarding traffic signs. Make
certain that the driver can readily absorb and comprehend the information. Display important sign information,
such as warnings, stop signs, and speed restrictions. Provide a smartphone app that allows users to view traffic
sign information.

CNN
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Fig. 1: Working of CNN

Connect the programme to the car's traffic sign recognition system. Display current information and
notifications to passengers. Install a voice alarm system to notify passengers and the driver of approaching stop
signs. By being straightforward and non-intrusive, you can ensure that notifications provide critical information
without being annoying. Maintain a centralised database with information on traffic signs, such as their
locations, interpretations, and updates. Ascertain that the system can access and update this database in order
to give accurate information. Connect to external sources to receive real-time notifications and updates on
traffic signs.

[JCRT2311600 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ f108


http://www.ijcrt.org/

www.ijcrt.org © 2023 IJCRT | Volume 11, Issue 11 November 2023 | ISSN: 2320-2882
D : Default box / - Regression vector (55 WesT | “ ﬁ 0
EXIT ﬁ LIMIT | | BuRKING
| | - Predicted box D : Predicted template vertices Dallas Y . owioar
TR &
P P
= BV &9

(a) Feature maps (b) Box regression (c) Vertex regression

Fig. 2: Representation of recognition algorithms and traffic signs

To keep the system up to date, enable over-the-air updates. Amass a large collection of authentic traffic sign
images. Enhancement, normalisation, and scaling are used to preprocess the dataset. To classify photos, use a
CNN architecture. Teach the model to recognise a variety of traffic signs. Use transfer learning to take
advantage of pre-trained CNN models. Create an RNN architecture that may be utilised for sequence
processing to assess different traffic lights consecutively. For capturing temporal dependency, LSTM or GRU
cells are acceptable solutions. To train the RNN using identified traffic sign sequences. To recognise traffic
signs in live video broadcasts, utilise OpenCV's object identification algorithms. Locate the traffic signs you've
located inside the frame. By merging the CNN and RNN components, a single pipeline for traffic sign
recognition may be created. Analyze video streams, recognise and classify indications, and decode sequences.
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Fig. 3: Working of NMS

Assess the system's accuracy, precision, recall, and F1 score using real-world traffic sign data. Examine the
system's latency and real-time performance. Compare the performance of the proposed system against existing
techniques and architectures.

RESULTS AND DISCUSSION

The study focused on creating a Traffic Sign Recognition system with OpenCV, Python, Convolutional Neural
Networks (CNN), and Recurrent Neural Networks (RNN) (RNN). The project's results revealed accurate
identification and categorization of traffic signs in real-time circumstances. The CNN architecture was used to
extract key information from the input photos, allowing for accurate traffic sign identification. Furthermore,
the RNN model was used to capture sequential dependencies and improve system efficiency. Experiments on
benchmark datasets demonstrated the suggested approach’s excellent accuracy and resilience, making it a
suitable option for real-world applications in intelligent transportation systems. CNNs are used to recognize
traffic signs robustly and efficiently, delivering a high degree of accuracy in real-time processing even under
varying lighting and weather circumstances.
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RNNs are used to anticipate sequences of observed signs, allowing for context-aware identification and dealing
with difficult circumstances like numerous signs nearby. The integrated system outperforms 95 percent of the
time in experimental testing for traffic sign identification, demonstrating its promise for real-world
applications. Because the system functions in real-time, it is well suited for use in driverless cars, traffic control
systems, and driver support technologies. The system adapts to different traffic sign datasets and environments,
making it an adaptable solution for traffic sign recognition in a range of settings and circumstances. The
successful implementation of this system has the potential to increase road safety by providing accurate and
timely information to drivers and autonomous vehicles, minimizing the risk of accidents and traffic violations.
This breakthrough paves the way for applications in smart cities, transportation systems, and urban planning,
all of which need accurate traffic sign identification.

ADVANTAGES OF THE PROPOSED SYSTEM

With its many benefits, the "Traffic Sign Viewer: An Enhanced Visibility of Traffic Signs for Better Awareness
to Improve Transporter/Passenger Safety" may help make roads safer for drivers and passengers.

Among the many benefits are:

e Increased traffic sign visibility The Traffic Sign Viewer increases the visibility of traffic signs, making
them more noticeable to drivers even in low-light or inclement circumstances. It aids drivers in
maintaining awareness of changing road conditions, posted speed limits, and other safety-related data
and decreases the likelihood of missing anything important.

e The device improves drivers' situational awareness by updating them in real-time on changes to traffic
signs. It aids individuals in making more informed judgments and acting more swiftly in response to
indicators indicating changing road conditions, possible risks, and other crucial information.

e Reduce the potential for drivers to get distracted by reading instructions on their GPS or traditional
navigation device. However, the Traffic Sign Viewer places the information about traffic signs where
the motorist may see it without looking away from the road.

e Passenger safety increases due to the Traffic Sign Viewer's benefits to the driver. As a result, passengers
may be more aware of the road conditions and stay attentive thanks to the traffic sign information that
is shown.

e As drivers' ability to read and react to traffic signs increases, the risk that they would inadvertently
break traffic laws or ignore critical advice decreases. As a result, there may be fewer incidents of
noncompliance with traffic laws and fewer accidents.

e Warnings about impending road conditions or dangers are detected and shown in advance, thanks to
the Traffic Sign Viewer. The ability to anticipate changes in road conditions are a safety factor that
may help drivers avoid collisions.

e User preferences may be stored and used to alter the system's defaults, enabling each user to fine-tune
their viewing experience. Drivers will have a more tailored and intuitive experience, increasing the
likelihood of widespread adoption.

e Compatibility with other safety infrastructure: The Traffic Sign Viewer can be integrated with other
advanced driver assistance systems (ADAS) , such as lane departure warning systems, collision
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avoidance systems, and adaptive cruise control. This integration can create a comprehensive safety
network, reducing the risk of accidents and improving overall road safety.

e Help towards developing "smart cities” Implementing the Traffic Sign Viewer aligns with smart city
initiatives, as it leverages technology to enhance road safety and traffic management. Improving
drivers' awareness of traffic signs contributes to developing smarter and safer transportation systems in
urban areas.

Overall, the "Traffic Sign Viewer: An Enhanced Visibility of Traffic Signs for Better Awareness to Improve
Transporter/Passenger Safety” has the potential to make significant strides in improving road safety, reducing
accidents, and promoting better-driving practices for both professional drivers and regular commuters.

SOCIAL WELFARE OF THE PROPOSED SYSTEM

The idea behind "Traffic Sign Viewer: An Enhanced Visibility of Traffic Signs for Better Awareness to
Improve Transporter/Passenger Safety” seems to be a way to increase road safety by making traffic signs more
visible and accessible to drivers and passengers.

Potentially large and varied effects on societal welfare might result from such a system.

e Reduced Traffic Accidents and Fatalities is the most obvious advantage of the Traffic Sign Viewer. If
drivers can see and understand traffic signals more clearly, they can react more quickly and safely.

e Due to using this system, drivers may have a greater understanding of traffic regulations, posted speed
limits, and other safety precautions. The increased knowledge may encourage drivers to follow the
rules of the road and reduce the likelihood of accidents.

e Better visibility of traffic indicators may lead to fewer drivers disobeying road rules, such as disobeying
stop signs or going too fast for conditions. Less careless driving equals fewer accidents.

e Safer travel for everyone thanks to more alert drivers. The likelihood of drivers breaking the law would
decrease, increasing the safety of passengers.

e Implications for the Environment: Safer driving habits may improve gas mileage and reduce pollution.
The Traffic Sign Viewer indirectly helps the environment and reduces carbon emissions by reducing
the number of accidents that occur.

e Economic benefits: if accidents can be reduced, society might save money. Fewer accidents positively
affect the economy since they reduce the need for emergency services, medical care, vehicle repairs,
and insurance claims.

e Perception by the Public: New technology, like the Traffic Sign Viewer, may help improve the public's
view of government efforts to improve road safety. Citizens may feel more secure and content as a
result.

e Creating and widespread use of the Traffic Sign Viewer would prompt further research and investment
in cutting-edge technology for road safety. It, in turn, may pave the way for brand-new developments
and enhanced transportation infrastructure.

e All road users, including those with vision impairments or other disabilities, might benefit from a
system built with their needs in mind if one were available.

It should be noted, however, that the Traffic Sign Viewer, like any technical solution, would need careful
development, implementation and assessment. Cost, system dependability, privacy (if the technology entails
data collecting) , and driver attention might all be issues if not handled properly. Integration with existing road
infrastructures, public awareness campaigns and cooperation amongst essential parties, including government
agencies, road authorities and technology developers, are crucial to the success and social welfare impact of
the Traffic Sign Viewer.

FUTURE ENHANCEMENT

Integrating Augmented Reality (AR): Create a program that projects information about traffic signs onto the
windshield or a heads-up display in real-time. The augmented reality integration can increase road safety by
drawing the driver's attention to critical roadway markings like speed limits, stop signs, and road warnings.
Connectivity of Vehicles to Infrastructure (V21): Use a vehicle-to-infrastructure (V21) communication system
to have traffic signs send out timely updates to approaching cars. In this manner, drivers may get real-time
updates on traffic conditions, road closures, and other critical information to increase their safety and decision-
making.
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Improve the traffic sign viewer's picture identification skills with cutting-edge machine learning and deep
learning algorithms, and you'll have intelligent image recognition. It may enhance the system's detection and
interpretation of complicated traffic signs, especially in low-light or rugged settings. By integrating the global
positioning system and mapping technology, traffic sign context awareness may be achieved. The system may
show appropriate traffic signs depending on the vehicle's location and route to ensure drivers get information
relevant to their present driving circumstances.

Multilingual support means the system can read and show traffic signs for foreign drivers or those living in a
country with many official languages. Connect the traffic sign viewer to the cloud, so it may get data from
there and be updated in real-time. It allows the system to adapt to new traffic signs, restrictions, and other
factors as they are implemented. Create a smartphone app that communicates with the traffic sign viewer
installed in the car. The app’s ability to deliver supplementary data on traffic signs, road dangers, and navigation
directions contributes to increased situational awareness and safety.

Driver behaviour analysis should be used to understand unsafely or distracted driving trends better. The
technology may then send periodic notifications to drivers to ensure they always pay attention. Adapt the traffic
sign viewer for use in autonomous cars to make the vehicle's artificial intelligence system conscious of and
sensitive to traffic signs and road restrictions. Allow users to alter the look and feel of the interface and how
they see information displayed on traffic signs to suit their needs and tastes.

CONCLUSION

The authors of this research hope that their unique approach, the Traffic Sign Viewer, will help improve road
safety. They were developing the Traffic Sign Viewer to increase road safety by making traffic signs visible
to drivers and passengers. The study suggests that deploying the Traffic Sign Viewer may improve road safety
results after comprehensive research and testing. Even under tough settings like severe weather, low light, or
impediments, the Traffic Sign Viewer efficiently enhances the visibility of traffic signs. By making traffic
signs easier to see and read, we can help reduce accidents because drivers and passengers fail-to comply with
them. The Traffic Sign Viewer improves everyone's preparedness for forthcoming road conditions, speed
restrictions, warnings, and regulatory directives by presenting an interactive and informative display of traffic
signs. As a result, drivers become more knowledgeable and cautious, reducing the likelihood of collisions. The
research shows that the Traffic Sign Viewer's interface is straightforward, making it ideal for drivers and
passengers. The system is user-friendly even for those with less technical knowledge, thanks to its thoughtful
design that considers human aspects and ergonomics. Traffic Sign Viewer increases overall road safety by
lowering the incidence of collisions, injuries and deaths. The system serves as a supplementary safety
precaution, enhancing the already present ecology of road signs and driver awareness. Researchers found that
Traffic Sign Viewer might work well with new technologies like driverless cars and smart transportation
networks. It may pave the way for further transportation efficiency and road safety developments. This research
shows that by making traffic signs more visible and raising drivers' and pedestrians' levels of awareness, this
research shows that the Traffic Sign Viewer may dramatically enhance road safety. The results indicate that
this novel approach has the potential to significantly contribute to improving transportation safety by
decreasing the number of accidents on the roads. However, further testing in the actual world may be necessary
before broad application.
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