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Abstract

Automation simplifies everything we do in today's world. Drivers often avoid road signs to focus on
the road and this can be dangerous for themselves and others. To solve this problem, we have
developed a system by using the latest version of YOLO (You Only Look Once) i.e., YOLOVS in this
project. YOLO is one of the fastest deep-learning models for real-time detection. Traffic sign detection
is the task of detecting and identifying traffic signs in images or videos. Our system plans to detect
nearby objects through the camera and send a voice alert to the driver so that the driver can notice
traffic signs without any deviation. We have used a custom traffic sign dataset to train the model for
the detection of signs. By using pyttsx3 (python text-to-speech) Library we have implemented the
voice alert to the developed system.
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l. Introduction

According to statistics, there are around 400 road accidents in India every day. Road signs contribute
to the safety of drivers and pedestrians by preventing accidents. Traffic signs also lessen the chance of
infractions by ensuring that drivers follow the law. Road signals must take precedence over all other
users of the road, including automobiles and pedestrians. People ignore traffic signs for many reasons
such as emotional problems, fatigue, insomnia, Blindness, external influences, and environmental
conditions. Many new machine-learning methods and algorithms have been developed to solve all
these problems. Traffic sign detection was previously based on primitive search methods. Traffic sign
detection pipelines typically use a handcraft to remove positive local code and then use a classifier to
filter out faulty code. In recent years, deep learning has become popular, and great progress has been
made in product research and knowledge projects.

Deep convolutional neural networks (CNN) are used to improve precision, speed, and accuracy in most
image recognition and object detection research. CNN can learn features from big data with prior
preparation. It does not need manual processing and contains a lot of general information. Recent
developments in object identification algorithms, including SSD, Fast R-CNN, Faster R-CNN, R-FCN,
and YOLO, have used CNN. We used "You Look Only Once" (YOLO), a single-shot detection
network with minimal propagation latency and strong detection capabilities. A lot of the neural
networks that are available today are accurate, but they don't work in real-time, therefore they require
a lot of GPUs for training.

YOLO solves these problems. YOLOvV8 ("You only look once’), an object detection algorithm that
splits photos into a grid structure, is a cutting-edge piece of technology. Every grid cell oversees for
items inside of itself. YOLOV8, a well-known object detection method, is renowned for its accuracy
and quickness. This system will analyse photos captured in real-time by a car's front-facing camera
and help the driver by alerting him or her to potential problems via auditory output or a navigation
display in the car.

1. Literature

Wang C Y et.al [1] To identify and recognise traffic signs, this research investigates the use of deep
learning techniques, most likely using convolutional neural networks (CNNSs) or architectures similar
to them.

Bochkovsky et,al [2] YOLOvV4, a cutting-edge object identification model renowned for striking the
ideal balance between speed and accuracy, is presented in this research. Popular object detection
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framework YOLO (You Only Look Once) completes detection in a single network pass, which makes
it faster than other methods.

Sheikh M A A et.al [3] This research aims to increase accuracy and resilience by proposing a system
for traffic sign identification and classification that combines neural networks with colour
characteristics.

G. Wang et.al [4] This research provides a coarse-to-fine approach based robust traffic sign
identification algorithm. The approach achieves accurate and dependable findings by first identifying
possible candidates at a coarse level and then fine-tuning the detection process. Neural networks or
related methods are probably used in this approach to manage the intricacy and unpredictability of
traffic sign detection tasks.

Yuan Y et.al [5] In order to improve the model's focus on pertinent areas of the input image and
increase the accuracy and efficiency of traffic sign detection tasks, the network integrates vertical
spatial sequence attention methods. This method probably solves issues like the different scales and
orientations of traffic signs in pictures.

2.1 DEEP LEARNING MODEL.
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Fig 1: System Block Diagram

A YOLO-based deep learning model trained on the Traffic Sign Dataset to detect traffic signs. The
aim is to build a system capable of continuously detecting and classifying traffic signs, and integrating
it with a Python text-to-speech module to alert the driver with a voice when a traffic sign is detected.
The key components of this system are object localization, which involves drawing bounding boxes
around objects in images, and classification, where objects are assigned class hames.

Data set: A custom traffic sign data set consisting of 9948 images with 8 classes is used for
implementing this project. The dataset is divided into three parts, one is for training, one is for testing
and the other is for validating. The collection includes natural traffic sign images that were taken on
several types of roadways (rural, metropolitan, and highway) at different times of day, at sunset, and
with varying weather patterns. These variations in lighting and weather cause traffic signs to get
obstructed or have varied orientations.

PYTTSX3: PYTTSX3 is a text-to-speech conversion library which is developed using Python
programming language. This library is supported by many types of operating systems and it can be
operated without an internet connection. It can be used with the various versions of the Python
programming language. To install this library, we have to use a pip package manager. This Python
library offers two voices: male and female.

YOLOvV8 Algorithm: YOLO algorithms are deep learning models that are widely used for object
detection and classification because of their speed and accuracy. The YOLOVS is the latest version of
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YOLO, which differs in speed and accuracy from other versions. The YOLO is still developing
algorithm, it has to go through several iterations to improve and achieve a greater performance.

The YOLOv8 model consists of three main components, the Backbone, the Neck and the Head. Each
component performs separate operations that are responsible for the final detection of the object. The
Backbone and the Head are connected by the Neck and helps in the process of feature extraction for
the detection of the objects.

Backbone: Yolov8 is built on a feature-rich backbone network. By extracting features from the input
image, the network offers a thorough representation of the visual data. YOLOv8's Backbone is a
modified version of the Darknet architecture called CSPDarknet53. By incorporating Cross Stage
Partial networks, this change improves the effectiveness and capacity of learning.

Neck: The neck structure in the architecture allows features to blend. This is essential for merging
multi-scale data and enhancing the model's capacity to identify objects of different sizes. PANet (Path
Aggregation Network), a feature pyramid network that enables information flow across various scales,
is introduced by YOLOV8. The model can handle objects with different scales more effectively.
Head: Based on the features that the neck architecture and backbone network have retrieved, this
component makes predictions. For every anchor box connected to a grid cell, the YOLO head forecasts
bounding box coordinates, object scores, and class probabilities. Anchor boxes are used by the
architecture to forecast items of various sizes and shapes with efficiency.
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Fig 2: YOLO Architecture

2.2 IMPLEMENTATION

Training the model: A custom dataset was used to train the model in Google Colaboratory.
The Google Colaboratory is a web-based tool which is used to run and execute codes. It offers free
access to GPUs and computational resources and doesn't require any installation. To access and train
the YOLO model in the Google Colaboratory using a custom dataset, we need to execute a code. A
"best.pt" file is produced once the model has been trained. Later on, this file is inserted into the Python
code which is executed in Visual Studio code.
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2.3 10T and Al for crop selection

Ishita Dasgupta et al [43] combined the use of IOT devices, wireless sensor network (WSN), and Al
techniques in order to provide farmers with a faster and more accurate recommendation of suitable
crops. These recommendations are based on a number of factors, including temperature, annual
precipitation, total available land size, previous crop grown history, and other resources. In addition,
the identification of undesired plants on crops, also known as weed detection, is carried o
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Fig 3: System Design
Input data: After successful training and execution of the code in Visual Studio code, We will use a
camera as an input device to feed video frames to the trained model. We can also use an image or a
video as input for the trained model.
Detection and Classification: The Trained Traffic sign detection model then processes the input
frames to detect and classify the object creates bounding boxes around the object and labels them with
the class name.
Voice Alert: When a traffic sign is detected, it is labelled with the class name and this class name is
stored as a string. By using PYTTSX3, these strings are converted to speech and the system alerts the
driver through a speaker.

RESULTS AND ANALYSIS:
An image or a video can be given as an input. We have used a image as input and the results are shown
in the below figure.

ig 4. Detection of sign in an image
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In real time, A Camera that is fixed to the vehicle acts as an input device to feed video frames to the
trained model. We have used web camera as an input device to feed video frames to the model. The
results are shown in the below figures.

Fig 5: Detecting multiple signs using webcam

The trained model is capable of detecting multiple signs with the accuracy more than 80%.We have
achieved the highest accuracy of 97% in detecting the traffic sign by using this model. The detection
of objects through camera is also depends on the quality of the camera. The highest compatible camera
can be helpful to detect traffic sign quickly from more distance.

2.4 CONCLUSION

In this article, a traffic sign detection method using a deep learning model is presented. We explored
the detection of traffic signs using YOLOv8 with the goal of automation traffic sign detection and
alerting the driver through voice alert. We suggested applying the YOLOvV8 algorithm, which is a
method used for traffic sign detection. This method yields faster identification results than other object
detection techniques like Fast R-CNN, Faster R-CNN, and other R-CNN algorithms. The system
detects a large number of categories rapidly and effectively by using a deep network to learn them. A
camera will be used to take the video frames as input during the image detection. The system sounds
an alert when it detects a traffic sign at a point. When precise and safe navigation is required, this
approach works well.

I11.  Conclusion

In order to solve the problems of diminishing arable land and the rising demand for food brought on
by an expanding global population, improved and more effective methods of crop production are
required. Everyone should make it a priority to educate themselves on the importance of food security
in relation to environmentally responsible agriculture. The proliferation of new technology that may
boost agricultural yields and encourage inventive young people to take up farming as a respectable
vocation are two positive outcomes of this trend. This article stressed the role that many of the
technologies now employed in farming, notably 10T and Al, play in making agriculture smarter and
more successful so that it can meet the demands of the future. Scholars and engineers might benefit
from taking notice of the present issues confronted by the sector as well as the future potential. Because
of this, every acre of farmland should be used to its full potential in order to maximize agricultural
output. This may be accomplished by using environmentally friendly sensors and communication
systems that are powered by artificial intelligence and the internet of things.
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