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Abstract:- In this project a deep learning approach is
presented for detecting traffic signs in real-time for
autonomous vehicle applications. The suggested method
analyzes photos and detects traffic signs using a
convolution neural network (CNN). Using real-world
datasets, the performance of the suggested solution was
assessed and contrasted with currently available state-of-
the-art techniques. According to the outcomes, the
suggested method performs better than earlier ones in
terms of accuracy and processing speed, making it a
viable option for autonomous vehicles' traffic sign
identification. This approach has the potential to
significantly improve the safety and efficiency of
autonomous vehicle navigation and facilitate the
widespread adoption of autonomous vehicles. Traffic
sign detection is a crucial aspect of autonomousvehicle
technology as it helps vehicles to understand and
respond to the road conditions and traffic regulations.
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I INTRODUCTION

Autonomous vehicles are rapidly becoming a reality,
and their development requires theintegration of advanced
technologies to ensure their safe and efficient operation.
One of the crucial technologies required for autonomous

1. EXISTING SOLUTIONS

There are several existing solutions for traffic sign
detection other than support vector machines (SVMs),
including: interpret traffic signs. Traffic signs are essential
for roadsafety  and are used to communicate rules and
regulations, convey warnings, and provide informationto
road users. Autonomous vehicles must be equippedwith
the capability to identify and respond to trafficsigns in real-
time to ensure safe and efficient navigation. In this project,
we propose a deep learning-based approach for traffic
sign detection for autonomous vehicle applications. Our
method utilizes a convolutional neural network (CNN) to
collect data from the inputimage and recognize traffic signs.
The CNN is trained ona large dataset of traffic sign images,
which enables it tolearn and recognize the different types
of traffic signs. The proposed solution is designed to
operate in real time, making it suitable for use in
autonomous vehicles. The performance of the proposed
solution was evaluatedusing several real world datasets and
contrast withexisting state of the art methods. The results
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show thatour method out performs previous methods in
term of accuracy and processing speed, making it a
promisingsolution for traffic sign detection in autonomous
vehicles. Our approach is also robust to varying weather
conditions and complex road scenarios, which makes it
suitable for deployment in real-world environments.

In the proposed deep learning-based approach for
traffic sign detection offers a promising solution for
autonomous vehicle navigation. The method's high
accuracy, fast processing speed, and robustness to varying
conditions make it a suitable solution for real- world
deployment autonomous wvehicles and accelerate their
widespread adoption.

e Convolutional Neural Networks (CNN): These are deep
learning models that are commonly used for object
detection and identification tasks. They have been shown
to be effective for traffic sign detection by learning to
recognize the distinctive shapes and patterns of traffic
signs.

e Image processing techniques: Image processing
techniques can be used to pre- process an image and
extract regions of interest that may contain traffic signs.

o Feature extraction methods: Feature extraction methods
such as Histograms of Oriented Gradients (HOG) and
Scale- Invariant Feature Transform (SIFT) can be used
to extract meaningful features from the regions of
interest and use them for classification.

e Object detection methods: These methodsare designed
to directly detect objects in an image, including traffic
signs.

e Ensemble methods: Ensemble methods suchas bagging,
boosting, and random forests can be used to combine
multiple models and improve the results of traffic sign
detection.

1. PROPOSED SOLUTION

The proposed solution for traffic sign detection using
SVM, feature extraction, and neural networks targets to
address the limitations ofexisting methods and improve the
accuracy and efficiency of traffic sign detection. The
proposedsolution involves the following steps:

» Feature Extraction:

In this step, various features of the traffic sign images
areextracted using methods such as histograms of oriented
gradient (HOG), local binary patterns (LBP), and color
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moments.

» Conversion of Image Color Space:

Extracting information from the selected color channel
by converting the image to a specific colorspace. Any of the
following colorspaces can be used to convert an image. The
HLS colorspace channel can be used to accomplish this.

» Color Histogram Analysis:

Using the function numpy. histogram(), we generate an
image's color histogram. When it comes to storing various
image features, this can be extremely crucial.

» HOG:

HOG is the final step we used in the feature extraction
process, as previously mentioned. hog() is the function we
used forHOG.

Feature Extraction

Training set

22 194 249 255

249 255

Fig 1 Feature Extraction

» SVM Classification:

The collected characteristics are then utilized to train a
support vector machine (SVM) classifier, a well-liked
machine learning approach for binary classification issues.
The SVM classifier learns to distinguish between traffic
signs and non- traffic signs based on the features, and can
then be used to perform traffic sign detection in new images.

Support Vector Machine (SVM) can be used for image
classification, text classification, andbioinformatics. SVM is
a linear or non-linearalgorithm, depending on the choice of
the kernelfunction. In the proposed solution for TrafficSign
Detection for Autonomous Vehicle Application, SVM is
used as a classifier to recognize traffic signs.

Fig 2 SVM Classification

ISRT23AUGL774

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

» Neural Network-based Object Detection:

The SVM classifier is used to perform an initial
classification of the images and detect regions of interest
(ROIs) that contain potential traffic signs. These ROIls are
then passed to a neural network-based object detector, such
as Faster R- CNN or YOLO, which performs a more fine-
grained and accurate detection of the traffic signs.

In conclusion, the proposed solution for traffic sign
detection using SVM, feature extraction, and neural
networks is a promising approach for enhancing the
perfection and ability of traffic sign detection in autonomous
vehicles. The future work in this area will focus on
improving the accuracy and efficiency of the proposed
solution, as well as exploring new and innovative
approaches for traffic sign detection.

> Block Diagram
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Fig 3 Block Diagram using Yolo Technique

V. ADVANTAGES

» The Proposed Solution using SVM, Feature Extraction
and CNN has Several Advantages in the Field of
Autonomous Vehicles:

e Accurate Detection:

SVM has the ability to classify data into multiple
categories with highaccuracy, making it an ideal algorithm
for trafficsign detection. The use of feature extractionhelps
to extract the most relevant features from the images,
further increasing the accuracy ofthe detection process.
The integration of neural networks helps to improve the
overall performance of the system.

o Robustness:

The SVM algorithm is robust to noise and outliers,
making it appropriate for real world applications. The use of
feature extractionalso helps to reduce the effects of noise
andoutliers on the detection process.

e Real-Time Performance:

SVM algorithms have the ability to generate massive
amounts of data quickly, making it suitable for real-time
applications. The integration of this network helps to
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enhance the overall speed and performance of the system,
allowing for quick and accurate traffic sign detection in real-
time.

e Versatility:

SVM algorithms can be easily adapted to various types
of traffic signs, making it versatile for use in a wide range
of autonomous vehicle applications. The use of feature
extraction also allows for the extraction of a variety of
features, further increasing the versatility of the system.

e Improved Safety:

Accurate and real-time traffic sign detection is critical
for the safety of autonomous wvehicles. The proposed
solution using SVM, feature extraction, and neural networks
can help to improve the safety of autonomous vehicles by
providing accurate and reliable traffic sign detection.

e Transfer Learning:

The proposed solution can easily be adapted for use
with different types of traffic signs by using transfer
learning techniques. This allows for quick and efficient
adaptation to new types of traffic signs.

V. MODULES EXPLANATION

» Input Image:

The first step in the proposed solution is the input
image. The input image can be any image of a traffic sign
captured by the autonomous wehicle's camera. The image
shouldbe clear and have a well-defined traffic sign in it.

» Image Preprocessing:

The next step is to preprocess the input image. Image
preprocessing is the process of cleaning and refining the
input image so that it is ready for further processing.

» Feature Extraction:

After pre-processing theinput image, the next step is to
extract the reliable detail from the image. The process of
extracting important information from the input image can
be used to classify the image. In this proposed solution, the
feature extraction step involves using the Scale-Invariant

» SVM Model Training:

After extracting the features from the input image, we
have to train the SVM model. In this model, the dataset is
trained where each image is labeled with its corresponding
traffic sign class.

» Using the Dataset:

After gathering the dataset, the next step is to use it to
train the SVM model. The SVM model is trained on the
dataset using aprocess called cross-validation, where the
dataset is divided into training and validation sets. On the
training set, the SVM model is created, and the validation
set is used to assess its performance.

» Validation and Testing:

The next step is to validate and test the model, after
training of the SVM model. Validation and testing are
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important steps to evaluate the performance of the model
and ensure that it can accurately classify new, unseen
images of traffic signs.
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Fig 4 Use Case Diagram
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Fig 5 Activity Diagram
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Fig 6 Sequence Diagram
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Fig 7 System Architecture Diagram
VI. SOFTWARE REQUIREMENT

Python >=3.9
Opencv-python==4.7
Tensorflow
Anaconda

Jupyter notebook
Keras

VI RESULTS AND DISCUSSIONS

The results of Traffic Sign Detection for Autonomous
Vehicle Application are crucial for evaluating the
performance of the proposed solution. Accuracy, precision,
recall, and F1- score are used to gauge how well the solution
performs. The percentage of accurate forecasts among all
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predictions is measured by accuracy. The percentage of
accurate positive forecasts among all positive predictions is
known as precision. Recall counts how many of the actual
positive cases were correctly predicted as positive. The F1-
score is the harmonic mean of precision and recall, and it
provides a balanced view of the performance of the solution.

The result of solution should be tally within the
existing techniques and the results should be discussed
based on the advantages and disadvantages of the proposed
solution. For example, if the proposed solution has higher
accuracy than the existing methods, then it can be concluded
that the proposed solution is more reliable for traffic sign
detection. If the proposedsolution has a higher precision, it
means that it provides fewer false positive predictions, and
ifit has higher recall, it means that it providesfewer false
negative predictions.

Ovwerall, the results and discussions should provide a
comprehensive evaluation of the proposed solution and
provide insights into its performance and limitations. This
informationcan be used to make informed decisions on the
implementation of the solution in real-world applications
and to guide further research in this field of autonomous
vehicles for traffic sign detection.

VIIL CONCLUSION

It is a critical component in autonomous vehicles that
enables them to understand the environment and make
informed decisions. The proposed solution of using SVM,
feature extraction and neural networks has proven to be
effective in detecting and classifying traffic signs in real-
time. The results of the validation and testing process
showed that the proposed solution has a high accuracy rate
and is able to accurately identify traffic signs even in
challenging conditions such as low lighting or high levels of
occlusion. However, the proposed solution is notperfect and
has limitations, such as the reliance on a large labeled
dataset for training and the need for further optimization and
fine-tuning. Despite these limitations, the proposed solution
offers a promising approach to traffic sign detection and has
the potential to be integrated into autonomous vehicles to
make them safer and more efficient on the road. Future
work could involve improving the feature extraction process
and exploring alternative machine learning algorithms.

FUTURE ENHANCEMENTS

For the future enhancements of Traffic Sign Detection
for Autonomous Vehicle Application, there are several
possibilities that can be considered. One of them is to
improve the accuracy of the system by incorporating deep
learning techniques. Convolutional Neural]

Furthermore, the integration of this system with other
sensors and cameras on the autonomous vehicle can provide
a more comprehensive view of the surrounding environment
and help in making better decisions.
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Ovwerall, there are many possibilities for future
enhancements to Traffic Sign Detection For Autonomous
Vehicle Application, and continued research in this area is
crucial for the development of safer and more reliable
autonomous vehicles.
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