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Article Info ABSTRACT

A self-driving car is an autonomous vehicle that uses sensors and Al to
Publication Issue : navigate without human control, promising enhanced safety and potentially
March-April-2024 more efficient transportation systems. Self-driving cars have gained
Volume 7, Issue 2 prominence in recent times due to technological advancements. This

project aims to train a neural network for autonomous driving car using
Page Number : 28-34 JavaScript with NO libraries.

The project's inception involves the construction of a virtual world
Article History encompassing roads, buildings, and trees. Graph-based algorithms are
Received : 15 March 2024  employed to generate the infrastructure, offering participants a hands-on
Published : 30 March 2024 experience in world creation.

To control the car's movement, the project first applies fundamental physics

concepts. The lack of libraries makes it possible to comprehend the

simulation's operation on a deeper level. Keyboard inputs are used to

manually control the car's movement, and a virtual road is made for

visualization.

A major part of the project is to simulate sensors on the car. These sensors

use segment intersection algorithm to accomplish collision detection and

ray casting to detect closeness to other vehicles and road borders.

Neural networks are the second component of the project. By using actual

brain neurons as inspiration, participants can design and visualize neural

networks. Genetic algorithms are among the optimization strategies

introduced to enhance the network's performance.

Creating a self-driving car simulation from the ground up provides a useful

viewpoint on the intricacies of neural networks and autonomous vehicle

simulation. It gives learners the knowledge and resources they need to

comprehend the fundamental ideas and difficulties of self-driving

technology.
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I. INTRODUCTION

Self-driving cars represent a paradigm shift in
transportation technology, offering the potential for
enhanced safety, efficiency, and convenience. These
autonomous cars can navigate roadways and make
driving decisions without the need for human
involvement thanks to the integration of sensors
and artificial intelligence (AI). Self-driving cars are
becoming more and more popular, which highlights
how quickly technology is developing and how this

is changing transportation networks.

The project uses neural networks and JavaScript to
explore the full potential of self-driving automobile
simulation. With no need for outside libraries, the
goal is to train a neural network for autonomous
driving, promoting a thorough comprehension of
the fundamental ideas and intricate workings of
autonomous car technology.

The development of a virtual world to act as the
simulation environment is essential to our
endeavour. Graph-based algorithms were used to
create the roads, buildings, and trees in this virtual
environment. We hope to give a practical
experience that helps participants gain a deeper
grasp of how the simulation works by immersing

them in the environment development process.

The choice to use JavaScript without the need for
external libraries demonstrates the dedication to
experiential learning and understanding the inner
workings of the simulation. Participants learn about
the fundamentals of a self-driving automobile

simulation by forgoing external libraries. These

ideas range from sophisticated neural network

optimization approaches to basic physics notions.

The objective is to close the knowledge gap in the
field of autonomous vehicle technology by means of
this investigation. Participant knowledge and
resources will be enhanced by exploring the
complexities of a self-driving car simulation, which
will help them comprehend the basic concepts and

difficulties of the technology.

The subsequent parts will cover different stages of
the investigation, starting from building the virtual
environment and ending with wusing neural
networks and genetic algorithms. Every stage makes
a comprehensive grasp of the simulation of self-
driving cars possible and opens the door for further

developments in this revolutionary subject.

II. BACKGROUND

The advent of autonomous vehicles heralds a

revolutionary change in the transportation
landscape, offering safer roads, less traffic, and
improved accessibility. This revolution is cantered
on the integration of sensor technologies with
artificial intelligence (AI), which allows cars to
sense and navigate their environment on their own.
Developments in machine learning, computer
vision, and sensor downsizing have made significant
strides toward the construction of autonomous
vehicles. Without specialized gear or software,

JavaScript, known for its versatility in web
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development, provides a great platform for
educational inquiry by mimicking self-driving cars.
The project's emphasis on understanding Al
principles is highlighted by the rejection of external
libraries during neural network training. Through
building neural networks from the ground up,
participants learn about optimization strategies,
training  methods, and network  design.
The dynamic behaviour simulation of simulated
vehicles is supported by fundamental physics
concepts. Adding concepts of motion, velocity, and
acceleration improves realism and enriches the
educational process.

Proximity sensors and collision detection systems
are two examples of simulated sensors that
represent the project's commitment to realism.
These sensors accurately detect impediments using
algorithms like ray casting and line segment
intersection, thereby equipping players for
deployment issues they may encounter in the real

world.

A. Evolution of Autonomous cars

Artificial intelligence (AI) and sensor technologies
have advanced at a rapid pace, contributing to the
development of autonomous cars. Autonomous
vehicles have evolved significantly from early
prototypes to sophisticated prototypes, opening the
door for safer and more effective transportation

systems.

B. JavaScript as a Simulation Platform

Because of its adaptability and accessibility,
JavaScript proves to be a powerful tool for
modelling self-driving cars. Its huge library
environment and broad usage make it the perfect
alternative for educational settings, democratizing

access to autonomous vehicle technologies.

C. Importance of Hands-on Learning

The value of experiential learning cannot be
overstated. It is essential for comprehending the
complexities of autonomous vehicle simulation.
Through direct involvement in the development
and deployment of self-driving automobile systems,
students acquire real-world experience and enhance
their

comprehension of artificial intelligence

principles.

D. Decision to Forego External Libraries

The project's dedication to comprehending Al
principles is demonstrated by the choice to forgo
external libraries during neural network training.
Participants develop a greater knowledge of Al
ideas by learning about network architecture,
training methods, and optimization strategies
through the process of developing neural networks

from scratch.

E. Integration of Physics principles

In the simulation, vehicle control is based on
fundamental physics principles as motion, velocity,
and acceleration. These ideas are incorporated into
the simulation, which raises its level of realism and

improves participant learning.

F. Simulation of Sensors

An essential part of navigating the virtual world is
using simulated sensors, such as proximity sensors
and collision detection systems. These sensors
provide users hands-on experience with sensor
simulation by accurately detecting barriers through
the use of complex algorithms like ray casting and

line segment intersection.
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III. BUILDING THE SIMULATION
ENVIRONMENT CONSTRUCTION

The virtual environment, which includes houses,
roads, and trees, is painstakingly built during this
critical stage. By utilizing advanced graph-based
algorithms, the infrastructure is created in a
methodical manner to replicate actual situations. By
actively participating in this process, participants
get firsthand experience creating the world.
Immersion is made possible by the simulation's
careful attention to detail, which extends to the
placement of buildings and trees as well as the
design of roadways. The simulation of a self-driving
automobile is made more accurate overall thanks to
detail, which

environment

this painstaking attention to

guarantees that the simulated

resembles reality.

A. Manual Control with Basic Physics

In this stage, users are given keyboard commands to
direct the vehicle's motion. Fundamental principles
of physics can more easily interact with software
elements when they are visualized on a virtual road.
Participants explore the virtual environment by
using simple keyboard instructions, learning about
motion, acceleration, and velocity. This practical
method helps to develop a greater grasp for the
underlying physics driving vehicle dynamics while

also reinforcing understanding.
B. Sensor Simulation

The ability of autonomous vehicles to accurately see
and comprehend their surroundings is fundamental
to their technology. During this stage, sensors are
essential for facilitating the perception of the
surroundings. The simulation accurately mimics
real-world  sensor

behaviour by employing

advanced techniques including line segment
intersection algorithm for collision detection and
ray casting for obstacle detection. Through precise
obstacle and collision detection, participants get
priceless knowledge about the difficulties and
intricacies of autonomous vehicle navigation. The
incorporation of sensor simulation guarantees that
participants possess the necessary skills to efficiently

address real-world deployment difficulties.

IV. NEURAL NETWORKS AND GENETIC
ALGORITHMS

The simulated car's brain is made up of neural
networks, which evaluate environmental data to
Through the

evolutionary processes, genetic algorithms improve

make decisions. imitation of
the performance of neural networks and increase

their efficiency.

A. Neural Networks

In this stage, participants explore the complex realm
of neural networks, which draws inspiration from
the intricacy of organic neurons. Neural networks
serve as the virtual car's "brain," interpreting outside
data to generate intelligent judgments on their own.
As they investigate different network topologies,
activation functions, and training techniques,
participants learn more about the fundamental
workings of artificial intelligence. Participant
comprehension of neural network processing and
grasp of Al's

involvement in autonomous car technology.

analysis facilitates a deeper

B. Optimization with Genetic Algorithms

Genetic algorithms take centre stage as optimization
techniques to improve neural network performance
in this stage of optimization. Genetic algorithms

imitate evolutionary processes to optimize network
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settings and boost performance, taking inspiration
from natural selection. Neural networks evolve
through recurrent generations and selective
breeding to become more adept at handling the
intricacies of the simulated environment. The
ability of evolutionary algorithms to fine-tune
neural network designs and pave the path for more
resilient and adaptable autonomous driving systems

is demonstrated to participants firsthand.

V. RESULTS AND FINDINGS

The project has addressed numerous issues that
arose during development and put forward creative
solutions, providing insightful information about
self-driving automobile simulation. Key findings are

illustrated by the following figures:

A. Virtual Environment Graph

World Editor

Figure. 1

The Figure. 1 shows a graph that was used to create
the virtual environment for the simulation of a self-
driving car. The arrangement of roads, buildings,
and other environmental characteristics is defined
by the thoughtful placement of nodes and edges
inside the graph. This graph provides participants
with a hands-on experience in world construction
by serving as the basis for the creation of a realistic

and immersive virtual environment.

B. Road Network Visualization

World Editor

Figure. 2

The Figure. 2 illustration shows how roads were
implemented using the previously created graph.
Since every road segment lines up with the graph's
edges, it is clear how the virtual environment's
graph-based infrastructure is translated into actual
road networks. The realistic road layout and graph
representation are seamlessly integrated in this
image, adding to the realism of the self-driving

automobile simulation.

World Editor

Figure. 3

This Figure. 3 shows how roads, buildings, and
traffic simulations are all integrated into the virtual
world. Road signs give the simulated vehicles vital
navigational clues, and buildings are arranged to
form an urban setting. Cars are examples of moving
traffic features that add to the simulation's dynamic

quality and replicate real-world driving situations.
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In addition to adding realism and complexity to the

self-driving car simulation, this extensive

environment simulation offers participants an

immersive and rich learning environment.

C. Simulation of Car

Figure. 4

A virtual world is being navigated by a simulated
car in the image. Road signs, buildings, cars, and
simulated traffic are just a few of the objects the
automobile interacts with inside this virtual
environment. As the car navigates the virtual area,
reacting to environmental cues and making deft
decisions, the simulation highlights the vehicle's
autonomous capabilities. It sheds light on the real-
world uses of self-driving car technology in a
because the

controlled digital environment

automobile is part of the virtual environment.

VI. CONCLUSION

In conclusion, the work on a neural network and
JavaScript simulation of a self-driving automobile
provides a strong foundation for practical learning.
Participant knowledge of autonomous vehicle
technology is enhanced by the creation of virtual
environments, integration of fundamental physics,
and optimization of neural networks. The project
does a great job of preparing students for real-world
problems by and realistic

replicating sensors

interactions with the environment. In summary, it

effectively connects theory and practice, enabling
both enthusiasts and students to further explore the

intricacies of autonomous vehicles.
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