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The domains of artificial intelligence and machine learning continue to advance at
a rapid speed in terms of algorithms, models, applications, and hardware thanks to
an exponential increase in the amount of data collected on a daily basis. Deep neural
networks have transformed these domains by achieving extraordinary human-like
performance in various real-world challenges, such as picture or speech recognition.
There is also a lot of effort going on to figure out the principles of computation in
extensive biological neural networks, especially biologically plausible spiking neural
networks. Neural-inspired algorithms (e.g., deep ANNs and deep RL) and brain
intelligent systems have revolutionized the fields of machine learning and cognitive
computing in the lastdecade, assisting in a variety of real-world learning tasks ranging
from robot monitoring and interaction at home to complex decision-making about
emotions and behaviors in humans and animals. While these brain-inspired algorithms
and systems have made significant progress, they still require large data sets to train,
and their outcomes lack the flexibility to adapt to a variety of learning tasks and
provide long-term performance. To solve these issues, an analytical understanding
of the concepts that allow brain-inspired intelligent systems to develop information,
as well as how they might be translated to hardware for everyday help and practical
applications, is required. This chapter focuses upon the applications, challenges,
and solutions of brain-inspired computing for daily assistance.
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The field of neuroscience explains how the neural networks in the brain work together
to perform a variety of tasks, including pattern recognition, relative memory, object
recognition, and more. The mental activity that makes different jobs possible is
difficult to understand. Understanding the various patterns present in natural neural
networks requires a combination of artificial intelligence and neuroscience, which
requires less computation. As a result, it is possible to understand a large number
of brain reactions in relation to the activity that each person is engaged in. Human
brain neurons need to be trained by experience in order to perform activities like
moving the hands, arms, and legs while also considering how to respond to each
activity. In the past 10 years, artificial intelligence (AI), with its potential to uncover
patterns in vast, complex data sets, has made amazing strides, in part by emulating
how the brain does particular computations. This chapter reviews the replication of
neuroscience via Al in a real-time scenario.

Chapter 3
Study and Innovative Approach of Deep Learning Algorithms and Architecture28
Omprakash Dewangan, Kalinga University, India

Deep learning is becoming increasingly important in our everyday lives. It has
already made a big difference in industries like cancer diagnosis, precision medicine,
self-driving cars, predictive forecasting, and speech recognition, to name a few.
Traditional learning, classification, and pattern recognition methods necessitate
feature extractors that aren’t scalable for large datasets. Depending on the issue
complexity, deep learning can often overcome the limitations of past shallow
networks that hampered fast training and abstractions of hierarchical representations
of multi-dimensional training data. Deep learning techniques have been applied
successfully to vegetable infection by plant disease, demonstrating their suitability
for the agriculture sector. The chapter looks at a few optimization approaches for
increasing training accuracy and decreasing training time. The authors delve into
the mathematics that underpin recent deep network training methods. Current faults,
improvements, and implementations are discussed. The authors explore various
popular deep learning architecture and their real-world uses in this chapter. Deep
learning algorithms are increasingly being used in place of traditional techniques
in many machine vision applications. Benefits include avoiding the requirement for
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specific handcrafted feature extractors and maintaining the integrity of the output.
Additionally, they frequently grow better. The review discusses deep convolutional
networks, deep residual networks, recurrent neural networks, reinforcement learning,
variational autoencoders, and other deep architectures.

Chapter 4

Enhancing Brain Imaging Using Super Resolution: Challenges and Benefits ....46
Madhulika Bhadauria, Amity University, India
Rishita Khurana, Amity University, India
Supavadee Aramvith, Chulalongkorn University, Thailand

Super-resolution reconstruction creates one or more high-resolution images from
a collection of low-resolution frames. This chapter examines a number of super-
resolution methods proposed over the last two decades and provides an overview
of the contributions made recently to the broad super-resolution problem. During
the procedure, a thorough examination of numerous crucial elements of super-
resolution is presented, which are frequently overlooked in the literature. The authors
have also outlined various advancements and studies that have been done in the
particular domain. The prime focus of this chapter is to highlight the importance
and application of super resolution in brain MRI and explore all the work that has
been done in the field so far. The experiments on simulated and actual data are used
to support novel strategies for tackling the difficulties faced while implementing the
technique. Finally, several prospective super-resolution difficulties are identified,
and methodologies are presented.

Chapter 5
Overview on Incorporating Computer-Aided Diagnosis Systems for
Dementia: Early Detection of Alzheimer’s Disease..........ccceevveeecveercieeeceiesneennnne. 67
Vania Karami, University of Camerino, Italy
Giulio Nittari, University of Camerino, Italy
Sara Karami, New York Institute of Technology, Canada
Seyed Massood Nabavi, Royan Institute, Iran

Dementia is one of the major issues in public health all over the world. Alzheimer’s
disease (AD) is its most common and famous form. Late detection of AD has
irreparable effects for the people suffering from it. Cognitive assessment tests are the
conventional approach to detect AD. They are quick to do, and not costly. However,
they have low predictive values. Therefore, other ways such as magnetic resonance
imaging (MRI) are used. Recently, advances in computer-aided diagnosis system
(CADS) using MRI have provided useful information in the quantitative evaluation
of AD at an early stage. Although it cannot be substituted with the doctors, but it
helps. Many algorithms for CADS were presented, which means CADS is one of
the growing techniques in this field. Because there is no standardized approach
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to determine the best one, it is essential to be familiar with general approaches to
design a CADS. This chapter deals with a general approach for design and develop
areliable CADS using biomarkers extracted from MRI. The advancement of using
CAS and MRI for AD are discussed.

Chapter 6
Ambient Assisted Living (AAL) Systems to Help Older People ........................ 84
Rita Komalasari, Yarsi University, Indonesia

There is significant interest in the development and implementation of smart and
intelligent ambient assisted living (AAL) systems that can give daily support to help
older people live independently in their homes. Additionally, such systems will lower
the expense of healthcare that governments must bear in order to provide support for
this group of residents. It also relieves families of the burden of constant and often
tedious round-the-clock surveillance of these individuals, allowing them to focus
on their own lives and commitments. As a result, recognition, classification, and
decision-making for such people’s daily activities are critical for the development
of appropriate and successful intelligent support systems capable of providing the
essential assistance in the correct manner and at the right time.

Chapter 7

Brain-Inspired Al to a Symbiosis of Human Intelligence and Artificial

INEEIIEEINCE. ... veeeeiieeeie ettt ettt ettt e et e st e et e st e e nee e 100
Omprakash Dewangan, Kalinga University, India

Brain-based artificial intelligence has been a popular topic. Applications include
military and defense, intelligent manufacturing, business intelligence and
management, medical service and healthcare, and others. In order to strengthen
their national interests and capacities in the global marketplace, many countries
have started national brain-related projects. Numerous difficulties in brain-inspired
computing and computation based on spiking-neural-networks, as well as various
concepts, principles, and emerging technologies in brain science and brain-inspired
artificial intelligence, are discussed in this chapter (SNNs). The advances and trends
section covers topics such as brain-inspired computing, neuromorphic computing
systems, and multi-scale brain simulation, as well as the brain association graph,
brainnetome, connectome, brain imaging, brain-inspired chips and devices, brain-
computer interface (BCI) and brain-machine interface (BMI), brain-inspired robotics
and applications, quantum robots, and cyborgs (human-machine hybrids).
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Bikram Pratim Bhuyan, University of Petroleum and Energy Studies,
India

Knowledge is an essential ingredient for the development of the majority of human
cognitive skills. The subject of how to define knowledge is a challenging one.
Knowledge is an organised collection of information that may be acquired by
learning, perception, or the application of reasoning. This chapter focuses on human
brains and computer knowledge models. Concepts and categories are offered as a
paradigm for storing information, followed by semantic networks and a description
of how individuals store and interpret information. The authors also explore artificial
methods to store and retrieve information and make quick judgments, as well as
biological features. After studying how information is stored and accessed in
artificial and human systems, they analyse hemisphere specialisation. This chapter
reviews trials that have advanced research in this area and examines if they interpret
information differently.

Chapter 9

Data Analysis Tools for Neural Data Cognitive Computing: Neural-Inspired
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Shiddarth Srivastava, Ajay Kumar Garg Engineering College, India
Rashmi Sharma, Ajay Kumar Garg Engineering College, India

The ability to draw conclusions and take action from data hasn’t altered all that much
despite significant technological developments in recent years. Applications are still
typically created to carry out predefined tasks or automate business procedures;
therefore, the logic must be coded to account for all possible usage scenarios. They
do not grow from their mistakes or adjust to changes in the data. Although they
are cheaper and faster, computers aren’t substantially smarter. Of course, people
now aren’t all that much brighter than they were in the past. For both humans and
machines, that is about to change. The old notion of computing as process automation
isbeing replaced by anew generation of information systems that offer a collaborative
platform for discovery. These systems’ initial wave has already improved human
cognition in a number of areas.

Chapter 10
Performance Analysis of Pre-Trained Convolutional Models for Brain Tumor
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Rishabh Chauhan, Amity University, India
Garima Aggarwal, Amity University, India

Brain tumor is a common tumor and is damaging depending upon the type of tumor
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and the stage at which it is diagnosed. It is revealed by a doctor using magnetic
resonance imaging of the brain. Analyzing these images is an exacting task, and
human intervention might be a scope of error. Therefore, applying deep learning-based
image classification systems can play a crucial role in classifying several tumors.
This chapter aims to implement, analyze, and compare pre-trained convolutional
neural network models and a proposed neural architecture to classify brain tumors.
The dataset includes 7000 images classified into four classes of tumors: glioma,
meningioma, no tumor, and pituitary. The proposed methodology involves cautious
analysis of data and the development of a deep learning model. This has produced
testing results with high accuracy of 99.0% and an error rate of 6.8%. According to
the experimental findings, the proposed method for classifying brain tumors has a
respectable level of accuracy and a low error rate, making it an appropriate tool for
use in real-time applications.
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Preface

In the field of machine learning and cognitive computing have been in the last decade
revolutionized with neural-inspired algorithms (e.g., deep ANNs and deep RL) and
brain-intelligent systems that assist in many real-world learning tasks from robot
monitoring and interaction at home to complex decision-making about emotions
and behaviors in humans and animals. While there are remarkable advances in these
brain-inspired algorithms and systems, they need to be trained with huge data sets,
and their results lack fiexibility to adapt to diverse learning tasks and sustainable
performance over long periods of time. To address these challenges, it is essential
to gain an analytical understanding of the principles that allow biological inspired
intelligent systems to leverage knowledge and how they can be translated to hardware
for daily assistance and practical applications.

Brain-inspired intelligence is an effort of the cognitive brain modelling is to
simulate the cognitive brain at various difference scales to understand know how of
the brain working as well as developing brain-inspired intelligent systems. Applying
mechanisms and principles of human intelligence and converging brain and Al is now
a days in research trend. Decoding brain simulation efforts and applying principles
of human intelligence and developing brain-inspired intelligent systems with the
application of AI. The information processing system Brain-inspired intelligent
systems will prove next generation information processing by applying theories,
techniques, and applications inspired by the information processing principles from
the brain. The purpose of this book is to provide readers a brain inspired cognitive
machine with vision, audition, language processing, thinking capabilities. Ithas great
potentials in the field of large-scale, multi-modal data and information processing
and can be used for daily assistance. The book will include introducing science of
brain. Moreover will give introduction to readers to the theory and algorithms of
brain inspired intelligence, neural cognitive computing mechanisms. Accordingly,
it will appeal to university researchers, R&D engineers, undergraduate and graduate
students to anyone interested in neural network robots, brain cognition or computer
vision; and to all those wishing to learn about the core theory, principles, methods,
algorithms involved in applications of Brain Inspired convergence with Al.
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Preface

A DESCRIPTION OF THE TARGET AUDIENCE

Our book mainly focuses on convergence of artificial intelligent with brain inspired
intelligence. Applications of Artificial Intelligence in brain simulation are countless.
Brain simulation, recording and analysis of brain signals and applying Al in it will be
accommodating all domain of artificial intelligence and brain intelligence and how it
can be related and utilised for many applications. The book will provide rich content
for researchers and Scholars to explore new dimensions that can be implemented.

Target Audience

Primary Audience: Undergraduate, post graduate students; Ph.D and research
scholars as well as faculty of various universities.

Secondary Audience: Any one part of scientific community or general readers
who want to explore this topic.

OVERVIEW OF THE CHAPTERS
Application of Brain-Inspired Computing for Daily Assistance

The domains of artificial intelligence and machine learning continue to advance at
arapid speed in terms of algorithms, models, applications, and hardware, thanks to
an exponential increase in the amount of data collected in daily basis. Deep neural
networks have transformed these domains by achieving extraordinary human-
like performance in a variety of real-world challenges, such as picture or speech
recognition. There is also a lot of effort going on to figure out the principles of
computation in big biological neural networks, especially biologically plausible
spiking neural networks.

Visualizing Neuroscience Through Al: A Systematic Review

The field of neuroscience explains how the neural networks in the brain work together
to perform a variety of tasks, including pattern recognition, relative memory, object
recognition, and more. The mental activity that makes different jobs possible is
difficult to understand. Understanding the various patterns present in natural neural
networks requires a combination of artificial intelligence and neuroscience, which
requires less computation. As a result, it is possible to understand a large number
of brain reactions in relation to the activity that each person is engaged in. Human
brain neurons need to be trained by experience in order to perform activities like

Xiv
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Preface

moving the hands, arms, and legs while also considering how to respond to each
activity. In the past ten years, artificial intelligence (Al), with its potential to uncover
patterns in vast, complex data sets, has made amazing strides, in part by emulating
how the brain does particular computations. This chapter reviews the replication of
neuroscience via Al in real time scenario.

Study and Innovative Approach of Deep
Learning Algorithms and Architecture

Deeplearning is becoming increasingly importantin our everyday lives. Ithas already
made a big difference in industries like cancer diagnosis, precision medicine, self-
driving cars, predictive forecasting, and speech recognition, to name a few. Traditional
learning, classification, and pattern recognition methods necessitate feature extractors
that aren’t scalable for large datasets. Depending on the issue complexity, deep
learning can often overcome the limitations of past shallow networks that hampered
fast training and abstractions of hierarchical representations of multi-dimensional
training data. Deep learning techniques have been applied successfully to vegetable
infection by plant disease, demonstrating their suitability for the agriculture sector.
The chapter looks at a few optimization approaches for increasing training accuracy
and decreasing training time. We delve into the mathematics that underpins recent
deep network training methods.

Enhancing Brain Imaging Using Super
Resolution: Challenges and Benefits

Super-Resolution reconstruction creates one or more high-resolution images from
a collection of low-resolution frames. This book chapter examines a number of
Super-Resolution methods proposed over the last two decades and provides an
overview of the contributions made recently to the broad Super-Resolution problem.
During the procedure, a thorough examination of numerous crucial elements of
Super-Resolution is presented, which are frequently overlooked in the literature.
The authors have also outlined various advancements and researches that have
been done in the particular domain. The prime focus of this chapter is to highlight
the importance and application of Super Resolution in brain MRI and explore all
the work that has been done in the field so far. The Experiments on simulated and
actual data are used to support novel strategies for tackling the difficulties faced
while implementing the technique. Finally, several prospective Super-Resolution
difficulties are identified, and methodologies are presented.
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Overview on Incorporating a Computer-Aided System
for Dementia: Early Detection of Alzheimer’s Disease

Dementia is one of the major issues in public health all over the world. Alzheimer’s
disease (AD) is its most common and famous form. Late detection of AD has
irreparable effects for the people suffering from it. Cognitive assessment tests are
the conventional approach to detect AD. They are quick to do, not costly. However,
they have low predictive value. Therefore, other ways such as magnetic resonance
imaging (MRI) are used. Recently, advances in computer aided system (CAS) using
MRI have provided useful potential in the quantitative evaluation of AD at early
stage. Although it cannot be substituted with the doctors but it helps to decide better.
Many algorithms for CAS were presented that means CAS is one of the growing
techniques in this field. Because there is no standardized approach to determine
the best one, it is essential to be familiar with general approaches to design a CAS.
This chapter deals with a general approach for design and develop a reliable CAS
using biomarkers extracted from MRI. The advancement of using CAS and MRI
for AD are discussed.

Ambient Assisted Living (AAL) Systems to Help Older People

There is significant interest in the development and implementation of smart and
intelligent Ambient Assisted Living (AAL) systems that can give daily support to
help older people live independently in their homes. Additionally, such systems will
lower the expense of health care that governments must bear in order to provide
support for this group of residents. It also relieves families of the burden of constant
and often tedious round-the-clock surveillance of these individuals, allowing them
to focus on their own lives and commitments. As a result, recognition, classification,
and decision-making for such people’s daily activities are critical for the development
of appropriate and successful intelligent support systems capable of providing the
essential assistance in the correct manner and at the right time.

Brain-Inspired Al to a Symbiosis of Human
Intelligence and Artificial Intelligence

Brain-based artificial intelligence has been a popular topic. Among the applications
include military and defense, intelligent manufacturing, business intelligence and
management, medical service and healthcare, and others. In order to strengthen
their national interests and capacities in the global marketplace, many countries
have started national brain-related projects. Numerous difficulties in brain-inspired
computing and computation based on spiking-neural-networks, as well as various
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concepts, principles, and emerging technologies in brain science and brain-inspired
artificial intelligence, are discussed in this paper (SNNs). The advances and trends
section covers topics such as brain-inspired computing, neuromorphic computing
systems, and multi-scale brain simulation, as well as the brain association graph,
brainnetome, and connectome, brain imaging, brain-inspired chips and devices,
brain-computer interface (BCI) and brain-machine interface (BMI), brain-inspired
robotics and applications, quantum robots, and cyborgs (human-machine hybrids).

Knowledge Representation-Based Hemispheric
Specialization of the Brain

Knowledge is an essential ingredient for the development of the majority of human
cognitive skills. The subject of how to define knowledge is a challenging one.
Knowledge is an organised collection of information that may be acquired by learning,
perception, or the application of reasoning. This chapter focuses on human brains
and computer knowledge models. Concepts and categories are offered as a paradigm
for storing information, followed by semantic networks and a description of how
individuals store and interpret information. We’ll also explore artificial methods
to store and retrieve information and make quick judgments, as well as biological
features. After studying how information is stored and accessed in artificial and
human systems, we’ll analyse hemisphere specialisation. This article reviews trials
that have advanced research in this area and examines if they interpret information
differently.

Data Analysis Tools for Neural Data Cognitive
Computing: Neural-Inspired Algorithms

The ability to draw conclusions and take action from data hasn’t altered all that much
despite significant technological developments in recent years. Applications are still
typically created to carry out predefined tasks or automate business procedures,
therefore the logic must be coded to account for all possible usage scenarios. They
do not grow from their mistakes or adjust to changes in the data. Although they are
cheaper and faster, computers aren’t substantially smarter.Of course, people now
aren’t all that brighter than they were in the past. For both humans and machines,
that is about to change. The old notion of computing as process automation is being
replaced by a new generation of information systems that offer a collaborative
platform for discovery. These systems’ initial wave has already improved human
cognition in a number of areas.
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Performance Analysis of Pre-Trained Convolutional
Models for Brain Tumor Classification

Brain tumor is a common tumor and is damaging depending upon the type of tumor
and the stage at which it is diagnosed. It is revealed by a doctor using Magnetic
Resonance Imaging of the brain. Analyzing these images is an exacting task and
human intervention might be a scope of error. Therefore, applying deep learning-based
image classification systems can play a crucial role in classifying several tumors.
This paper aims to implement, analyze, and compare pre-trained convolutional
neural network models and a proposed neural architecture, to classify brain tumors.
The dataset includes 7000 images classified into four classes of tumors: glioma,
meningioma, no tumor, and pituitary. The proposed methodology involves cautious
analysis of data and the development of a deep learning model. This has produced
testing results with high accuracy of 99.0% and an error rate of 6.8%. According to
the experimental findings, the proposed method for classifying brain tumors has a
respectable level of accuracy and a low error rate, making it an appropriate tool for
use in real-time applications.

CONCLUSION

The book will prove a great help for reference about various contribution done by
authors. The subject of the book is really challenging and lot of research going on.
This will help the scholars, students, and industry people to really get an idea of
what are the various application and scientific work going on in this area of brain
intelligence in confluence of Al

1. Grip of the latest technology
2. A plot that is engaging.
3. Contribution about research done by scientific community

This book can also be useful for those who needs reference about various
contribution done by many experts. The content of the book is really challenging
and lot of research going on which will help readers to increase their knowledge
about the topic. This will help the scholars, students, and industry people to really
get an idea of what are the various application and scientific work going on in this
area of driving how Al is deriving health sector and helping health practitioners to
predict disease intensity and which in turn gives grip of the latest technology and
give a wide plot which keeps the readers engaged.
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Introduction

INTRODUCTION

Investigating the workings of the individual mind is shaping up to be one of the
biggest difficult and interesting technical problems of the 21st era. It will make
the growth of many facets of civilization, such as the economy, academia, medical
services, nationwide security, and day-to- day living, easier (Yang, S. et al., 2018)

The concept of Artificial Intelligence (Al) refers to the process of recreating human
intellect in computers by teaching them the same way in which human beings think
and learn. It includes the construction of algorithms and computer programs that are
able to execute activities that traditionally need human perception. A few examples
of these functions are visual perception, voice recognition, decision-making, and
language translation. There are diverse varieties of artificial intelligence, the most
common of which being Regulation networks, professional structures, and network
learning. Artificial intelligence has the ability to automate numerous processes and
enhance productivity in a broad variety of sectors, including universal medical and
finance to shipping and production, which may benefit from the increased efficiency
and automation.

Brain-inspired artificial intelligence, also called neural computing, is a field of
artificial intelligence research that tries to make systems and algorithms that look
and work like the human brain (Wang, L. and Alexander, C.A., 2019)

The research of the brain, as well as the development of artificial intelligence,
which is modeled after the human brain, have both emerged as more significant
topics in recent years. Brain-inspired artificial intelligence (Al) has the potential
to revolutionize a wide range of industries, by providing new and more powerful
tools for solving complex problems and improving efficiency and effectiveness.
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Table 1. Some of the keyways in which different industries can benefit from brain-
inspired Al include

S.No. Industry name Description

Al that is based on the brain can be used to look at a lot of medical data,
like brain scans and patient records, to find patterns and correlations
that can be used to better diagnose and treat diseases. It can also be used
to develop new therapies, such as deep brain stimulation (DBS) and
transcranial magnetic stimulation (TMS), for the treatment of conditions
such as Parkinson’s disease, depression, and chronic pain.

1. Healthcare

By replicating the way in which the human brain processes visual
information, artificial intelligence (Al) that is inspired by the brain may

be utilized to give robots the ability to navigate and interact with their

2. Robotics surroundings in a more logical and time-saving manner. This may pave the
way for the creation of more sophisticated and adaptable robots that are
capable of tackling complicated and dynamic jobs such as manufacturing,
transportation, and search and rescue operations.

In order to make autonomous cars safer, more efficient, and more adaptive
to changing situations, artificial intelligence that is persuaded by the

3 Autonomous brain may be employed to give them the ability to navigate and make
’ vehicles choices based on the information they see. This might pave the way for
the creation of vehicles that are more technologically sophisticated and
flexible, such as robots, drones, and automobiles that drive themselves.
It is possible to increase the accuracy and detail of image and video
. analysis by using brain inspired Al. This makes it possible to extract more
Image and video | . . . .
4. . information from photos and videos and to analyze them in a manner that
processing . - . . . .
is more efficient and effective. This has a number of potential applications,
including in the areas of surveillance, security, and even entertainment.
Large volumes of financial data, such as stock prices, may be analyzed
5 Financial using artificial intelligence systems that are influenced by the human brain
: services in order to uncover patterns and correlations that can then be utilized to
make more educated investment choices.
Al that is based on the brain can be used to speed up production, improve
. quality control, and cut down on downtime. This can make manufacturing
6. Manufacturing .. . . ..
more efficient and save money, which can lead to higher productivity and
lower costs.
Al that is based on how the brain works can be used to improve how
people interact with machines, which could lead to more efficient and
Human- . . .
effective workflows. For example, brain-computer interfaces (BCIs) allow
7. computer . L . .
interfaces direct communication between the brain and computers. This lets people

with paralysis or other neurological disorders control devices with their
thoughts and also lets humans directly interact with Al

HISTORY

The progress that has been made in artificial intelligence (AI) over the course of
period makes it abundantly evident that there are connections between Al and studies
on the neuroscience. A significant number of the early developers of Al have also
made significant contributions to the field of brain research. Through the use of
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microscopes, researchers were able to discover pathways between neurons in the
human brain, which acted as fuel for the construction of artificial neural networks
(ANN) (Fan, J. et al., 2019)

The origins of artificial intelligence (Al) that is inspired by the workings of
the brain may be traced back to the first days of Al research, when scientists first
began investigating neural networks as a means of emulating the manner in which
the brain processes information.

The perceptron, a type of neural network created in the 1950s by psychologist
Frank Rosenblatt, was one of the first examples of Al that was based on how the
brain works. The perceptron was a simple model of a single neuron that could learn
to recognize patterns in data like images and speech. But the perceptron’s abilities
were limited, and it could only solve very simple problems (Kussul, E. et al., 2001)

The building of artificial neural networks that were capable of computing complex
operations marked the beginning of research into neurological processing in the
1940s (Hassabis, D. et al., 2017) Researchers first began exploring the use of neural
networks as a model for Al, but in the 1970s, there was the first AI winter. So now
the question comes: what is Al Winter? The answer is that it is a time when people
aren’t interested in or willing to spend money on artificial intelligence.

The main reason for this was that the first Al systems weren’t as good as they
were made out to be. They couldn’t do much more than simple things like recognize
objects or follow simple instructions. This made a lot of people lose faith in Al and
think that it would never be able to do anything more than these simple tasks. In the
late 1970s and early 1980s, the second Al winter started. This happened because more
and more people saw that Al hadn’t lived up to its promises and that the technology
wasn’t as far along as had been hoped. This caused fewer people to be interested in
Al and less money to be spent on it. But, in recent years, there has been a resurgence
of interest in neural networks and other AI methods that are based on the brain. This
is because computers are getting faster and there is more data available. This has
led to a lot of progress in areas like speech and image recognition, natural language
processing, and self-driving systems (Lutkevich, B, 2023)

In recent years, there has been a growing interest in using Al that is based on the
brain to make machines that are smarter and can do more. For example, researchers
have been looking into the use of “deep learning,” a type of neural network that
can learn to recognize patterns in data without being explicitly programmed. Also,
scientists are working on making new types of neural networks that look more like
the brain. For example, spiking neural networks look like the way neurons talk to
each other by sending electrical spikes.

Overall, the history of Al that is based on the brain has been marked by a steady
rise in more advanced and complex models, as researchers have kept looking for
new ways to mimic the brain’s
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Figure 1. Evolution of Brain inspired Al
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abilities. Even though there is still a lot to learn about the brain and a lot to solve,
brain-inspired Al has a huge chance to change how we interact with machines and
the world around us.

Human Intelligence and Converging the BRAIN
and ARTIFICIAL INTELLIGENCE (Al)

The ability to think, learn, and adjust one’s behavior in response to novel circumstances
is what constitutes human intelligence. It is a phenomenon that is both complicated
and multidimensional, and scientists do not yet have a complete understanding of
it. However, new developments in neuroscience and artificial intelligence (Al) have
started to shed light on the fundamental processes of human intellect, as well as
how it may be copied or increased by Al. This is a significant step forward in the
field of Al research.

The study of the human brain and the ways in which it might be utilized to guide
the creation of artificial intelligence systems is one field of research that shows a
great deal of promise. For example, researchers have been looking into how the brain
processes information in the areas of perception, memory, and decision-making to
learn how the brain works and how this information could be used to help build
artificial intelligence (Al) systems.

Making brain-computer interfaces, or BClIs, is another area of study that is
getting more and more attention. These interfaces make it possible for the brain and
a computer to talk to each other directly. BCIs have the potential to enable persons
with paralysis or other neurological problems to operate machines with their thoughts.
They also have the potential to allow humans to directly interact with Al, therefore
forming a connection that is mutually beneficial to both parties.

The idea that the human brain and artificial intelligence may one day converge is
anintriguing one since it could one day lead to the creation of brand new technologies
that can improve human intellect and capacities. Brain implants that are driven by Al
might be used, for instance, to increase memory, attention, or decision-making; they
could also be used to restore lost capabilities in those who suffer from neurological
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illnesses. In addition, by enhancing human-computer interfaces, it might make it
possible for people to engage with machines in a way that is less clunky, which could
ultimately result in workflows that are more efficient and effective.

Nevertheless, it is essential to keep in mind that the convergence of Al and the
brain also poses challenges about ethics and society. It is our duty to make certain
that such technologies are created and used in a fair and equitable way, taking into
consideration the possible dangers faced by individuals as well as the potential
advantages garnered by society.

In general, the combination of human intellect with Al has the potential to result
in significant breakthroughs in a variety of fields, including technology, medicine,
and society. On the other

hand, it is essential for researchers and politicians to consider the ethical
implications of these breakthroughs and to make certain that they are used for the
advantage of everyone.

Application of Artificial intelligence in
Brain Stimulation is Countless

The use of artificial intelligence (AI) might provide novel approaches to the treatment
of neurological conditions, which would escort in a new era of innovation in the area
of brain stimulation. Deep brain stimulation (DBS) (Miocinovic, S. et al., 2013)
and transcranial magnetic stimulation (TMS) (Siebner, H.R., 2022) are two types
of brain stimulation methods that have shown promise in the treatment of a wide
range of medical disorders, including Parkinson’s disease, depression, and chronic
pain. However, these procedures have several drawbacks, such as the fact that they
are not very specific and that they are expensive.

Types of Brain Stimulation

Deep Brain Stimulation (DBS) - It is an effective surgical treatment for movement
disorders that cannot be controlled by medicine, including hypokinetic (slow) and
hyperkinetic (unwanted) movement . In addition, it is now being researched as a
possible therapy for a broad variety of other neurological and psychiatric problems .

Transactional Magnetic Stimulation - It induces brain neuronal activity
non-invasively. TMS affects impulsive and suppressive neuron axons. Peripheral
neural systems co-stimulation is also significant with TMS. Peripheral coexcitation
perpetuates internally in auditory networks creating brain retaliates in other channels
to support holistic fusion, focusing, and excitement.

By giving stimulation that is more specifically focused and individually tailored,
Almay assistin overcoming these limits. For instance, methods for machine learning
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Figure 2. Applications of Al in Brain Stimulation
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may be used for the analysis of brain imaging data, such as that obtained from MRI
or PET scans, in order to locate certain areas of the brain that are related with a
particular condition. This information may then be used to guide the placement of
electrodes or the transmission of magnetic pulses, guaranteeing that the stimulation
is aimed to the brain areas that have the greatest need for it particularly.

The creation of closed-loop systems is another domain in which artificial
intelligence is being used in the field of brain stimulation. In these types of systems,
a sensor is used to monitor the activity of the brain, and an algorithm is utilized to
make real-time adjustments to the stimulation depending on the information that
the sensor provides. This makes it possible to adapt the stimulation to the specific
requirements of the person, which might reduce the risk of adverse effects or
excessive stimulation.

Inaddition, Al can assist in the development of stimulation regimens that are both
more efficient and effective. For instance, machine learning algorithms may be used
to examine patient data in order to identify patterns that are correlated with a positive
response to therapy. After gathering this information, the stimulation parameters,
which include pulse amplitude, frequency, and duration, may be optimized based
on the results.

In general, there is an almost infinite number of ways that Al might be used
to stimulate the brain. It is reasonable to anticipate that, as technological progress
continues, we will witness an increase in the number of creative and useful
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applications of Al that may be utilized to ameliorate the lives of those who suffer
from neurological illnesses.

Brain-Inspired Cognitive Machines With Vision

Artificial intelligence (AI) that analyzes visual information in a manner that is
analogous to that of the human brain is referred to as brain-inspired cognitive
machines with vision. These computers have vision and make use of algorithms
and neural networks that are fashioned after the structure and function of the visual
system in the brain, which enables them to perceive and interpret visual images in
a manner that is comparable to how humans do so.

One of the primary benefits of brain-inspired cognitive machines with vision
is that they have the potential to be more resilient and adaptable than standard Al
systems. This is one of the key advantages of brain-inspired cognitive machines with
vision. These computers are better able to handle complex and dynamic images,
and they are more quickly able to adapt to new settings and activities because they
replicate the way the brain processes visual information.

One example of a cognitive machine with vision that was inspired by the brain is
adeep learning neural network. This kind of network processes visual input by using
convolutional layers. These convolutional layers are designed after the manner in
which the visual system in the brain is structured. Within the visual system, distinct
layers are responsible for detecting different elements, such as edges, textures, and
forms. The computer may learn to identify things and situations in a manner that
is comparable to how the human brain accomplishes it with the use of these layers.

One further example of this would be a model that learns the visual representations
ofthings via the use of unsupervised learning techniques, in amanner that is analogous
to how the human brain constructs an object representation. The computer is able
to identify and distinguish items in pictures and videos with the assistance of these
representations, despite the fact that it has never seen these objects before.

In addition to the processing of images and videos, brain-inspired cognitive
machines with vision have also been used in other applications, such as autonomous
robotics, where they can be used to enable robots to navigate and interact with their
environment based on visual information. These machines can also be used to enable
robots to learn from their mistakes and improve their performance.

However, it is essential to keep in mind that the study of brain-inspired cognitive
machines equipped with vision is still in its infancy, and there is still a significant
amount of investigation that needs to be carried out in order to fully comprehend and
replicate the complexities of the human visual system. However, there is a significant
possibility that these robots may revolutionize the field of artificial intelligence (Al)
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and make it possible for new applications to be developed in fields such as medical,
transportation, and entertainment.

In general, brain-inspired cognitive machines with vision are a promising new
area in the field of artificial intelligence research. These machines have the potential
to revolutionize the way people interact with technologies as well as the environment
around us.

Data Analysis Tools, Knowledge
Representation, and Super-Resolution

The components of artificial intelligence (Al) systems that are inspired by the brain
that are most important are data analysis tools, knowledge representation, and super-
resolution. These technologies make it possible for artificial intelligence systems to
derive meaningful insights from enormous and complicated datasets, to represent
information and reason about it, and to reach high levels of precision and detail in
the processing of images and videos.

In order to glean useful insights from extensive and complicated datasets, data
analysis methods are used. These techniques may be used to recognize patterns and
correlations within the data, as well as to construct predictive models that can be
used to generate predictions about future occurrences or outcomes. For instance,
machine learning methods such as neural networks may be used for the analysis of
brain imaging data obtained from MRI or PET scans in order to locate certain areas
of the brain that are linked to a specific condition. This information may then be
used to guide the placement of electrodes or the transmission of magnetic pulses,
guaranteeing that the stimulation is aimed to the brain areas that have the greatest
need for it particularly.

The act of conveying information to a computer in a format that can be read,
comprehended, and processed by the machine is referred to as “knowledge
representation.” It entails describing the links and connections between various
pieces of information in a fashion that can be readily understood and queried by
the Al system. This is done in order to make the system as efficient as possible. For
instance, in the field of cognitive computing, knowledge representation is used to
represent the knowledge that a machine has acquired about a particular domain, such
as the human body, for the machine to comprehend and reason about the information
that it is processing. This allows the machine to better serve its purpose.

The process of using super-resolution to boost the resolution of photos and videos
is a technology that makes it possible to conduct analysis that is more precise and
detailed. This may be of utility in the area of brain-inspired artificial intelligence,
whichrequires high-resolution pictures of the brain for proper analysis and diagnosis.
This can be of great use. For instance, super-resolution may be used to improve the
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Figure 3.
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resolution of brain imaging data, such as that obtained from magnetic resonance
imaging (MRI) or positron emission tomography (PET) scans. This paves the way
for a more in-depth investigation of the structure and function of the brain.

In conclusion, the tools for data processing, knowledge representation, and super-
resolution are essential components of Al systems that are inspired by the brain.
They enable artificial intelligence systems to extract meaningful insights from large
and complex datasets, to represent and reason about knowledge, and to achieve high
levels of accuracy and detail in the processing of images and videos. This makes it
possible to gain a better understanding of the brain and the functions it carries out.
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