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Abstract

Neural Networks have become a key technology in Artificial
Intelligence for solving complex problems such as pattern
recognition, prediction, and decision-making. Inspired by the
human brain, they learn from data and improve performance
over time. This paper presents an overview of neural network
architecture,  types (feedforward, convolutional, and
recurrent), and training methods, including backpropagation
and optimisation techniques. It also highlights applications in
healthcare, finance, natural language processing, and
computer vision. Advantages such as high accuracy and
automation are discussed, along with challenges such as
computational cost, overfitting, and lack of interpretability.
Future advancements in explainable Al and efficient models
are also considered.
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1. INTRODUCTION ( Size 11, Times NewRomann)

Neural Networks are computational models inspired by the
human brain, consisting of interconnected neurons that process
data and generate outputs. They learn patterns from large
datasets and improve performance through training. A neural
network includes input, hidden, and output layers, enabling it
to perform complex and non-linear computations. These
models are widely used in applications such as image
recognition, speech processing, natural language processing,
and predictive analytics due to their ability to generalise and
solve real-world problems efficiently.

2. Body of Paper

The body of the paper presents the main concepts of Neural
Networks in a structured manner. Neural Networks are
designed using layers of neurons that process data and learn
patterns efficiently. Different types, such as Feedforward
Neural Networks (FNN), Convolutional Neural Networks
(CNN), and Recurrent Neural Networks (RNN), are used
depending on the application.

As discussed in Se 2, neural networks are widely used in areas
like image processing, speech recognition, and prediction tasks.
Training involves techniques such as forward propagation and

backpropagation to improve model accuracy.

Table -1: Comparison of Neural Network Types

Type of Key Feature | Best Use Example
Neural Case Application
Network

Feedforward | Simple Classificatio | Spam email
Neural architecture, | n & detection
Network no loops regression

(FNN)

Convolution | Feature Image & Face

al Neural extraction video recognition
Network using filters | Processing

(CNN)

Recurrent Handles Time-series | Speech
Neural sequential & text data | Recognition
Network data

(RNN)

Long Short- | Remembers | Sequence Language
term long-term prediction translation
Memory(LS | dependencie

™) s

Transformer | Attention Large-scale | Chatbots,GP
Models mechanism | NLP tasks T models

At the first occurrence, terms like Artificial Intelligence (Al)
and Machine Learning (ML) are defined for clarity. As shown
in Table -1, different neural network types have specific
features and applications. Proper organisation of sections and
use of figures and tables improves understanding of the model.
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3. CONCLUSIONS

Neural Networks are a key technology in Artificial
Intelligence, enabling intelligent systems and improving
decision-making across industries. They have
revolutionised the way machines learn and interact with

data by enabling them to analyse complex patterns and
make accurate predictions. Their application in fields :
such as healthcare, finance, transportation, and d & i
communication has significantly enhanced efficiency,
accuracy, and automation. Furthermore, neural networks
continue to evolve with advancements in deep learning,
making them more powerful and capable of solving real-
world problems.
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