
The Thinking Circuit

Introduction

In the realm of artificial intelligence, where machines 

mimic  human  intelligence,  knowledge-based 

neurocomputing  stands  as  a  beacon  of  innovation, 

merging the power of computation with the vastness of 

knowledge.  This transformative field,  inspired by the 

intricate workings of the human brain, has opened up 

new frontiers in problem-solving, decision-making, and 

learning.

Knowledge-based  neurocomputing  systems  transcend 

traditional computational approaches by incorporating 

knowledge  representation  and  reasoning  capabilities 

into  their  architectures.  This  synthesis  of  knowledge 

and  computation  empowers  these  systems  with  the 

ability  to  learn  from  data,  adapt  to  changing 
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environments,  and  make  intelligent  decisions  in 

complex situations.

The  remarkable  capabilities  of  knowledge-based 

neurocomputing have garnered widespread attention 

across  diverse  fields,  ranging  from  healthcare  to 

finance to manufacturing. These systems have proven 

invaluable in tasks such as medical diagnosis, financial 

forecasting,  fraud  detection,  and  supply  chain 

optimization. Their ability to process and analyze vast 

amounts of  data,  identify hidden patterns,  and make 

accurate  predictions  has  revolutionized  decision-

making  processes  and  opened  up  new  avenues  for 

innovation.

Knowledge-based neurocomputing also holds immense 

promise  for  addressing  some  of  the  world's  most 

pressing  challenges.  From  developing  more  effective 

treatments  for  diseases  to  mitigating  climate  change, 

these  systems  offer  a  powerful  tool  for  tackling 

complex problems that defy traditional approaches. As 
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we delve deeper into this field, we can anticipate even 

more groundbreaking applications that will transform 

industries and improve lives.

The journey into knowledge-based neurocomputing is 

an  exciting  exploration  of  the  intersection  of 

computation and cognition. It invites us to ponder the 

nature of intelligence, the limits of human knowledge, 

and  the  vast  potential  of  machines  to  augment  our 

capabilities and shape our future.

This book is an invitation to embark on this journey, to 

unravel  the  mysteries  of  knowledge-based 

neurocomputing,  and  to  witness  the  transformative 

power of  this  emerging  field.  We will  delve  into  the 

fundamental  concepts,  explore  the  diverse 

applications,  and  uncover  the  ethical  and  societal 

implications of  this  technology.  Join us as we unlock 

the  secrets  of  knowledge-based  neurocomputing  and 

envision  a  future  where  machines  and  humans 
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collaborate  to  solve  the  world's  most  pressing 

challenges and create a better tomorrow.
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Book Description

In  a  world  awash  with  data,  knowledge-based 

neurocomputing  has  emerged  as  a  transformative 

force,  revolutionizing  the  way  we  solve  problems, 

make decisions,  and navigate the complexities  of  the 

modern  world.  This  groundbreaking  field  seamlessly 

blends the power of computation with the vastness of 

knowledge,  creating  intelligent  systems  capable  of 

learning, adapting, and making informed judgments.

This  comprehensive  book  delves  into  the  depths  of 

knowledge-based  neurocomputing,  unveiling  its 

fundamental  concepts,  diverse  applications,  and  far-

reaching implications.  Embark on a  journey through 

the inner workings of neural networks, exploring their 

intricate  architectures,  learning  algorithms,  and 

knowledge  representation  techniques.  Discover  how 

these  systems  harness  the  collective  power  of 

interconnected  processing  elements  to  mimic  the 

remarkable capabilities of the human brain.
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Witness the transformative impact of knowledge-based 

neurocomputing across a wide spectrum of industries. 

From  healthcare  to  finance,  manufacturing  to 

transportation,  these  systems  are  revolutionizing 

decision-making processes, optimizing operations, and 

unlocking  new  possibilities.  Learn  how  knowledge-

based  neurocomputing  empowers  medical 

professionals  with  accurate  diagnostic  tools,  enables 

financial  analysts  to  make  informed  investment 

decisions,  and  helps  manufacturers  streamline 

production processes.

Uncover  the  ethical  considerations  and  societal 

implications  of  knowledge-based  neurocomputing,  as 

we explore the delicate balance between progress and 

responsibility. Delve into debates surrounding fairness, 

bias,  privacy,  and  accountability,  examining  the 

challenges  and  opportunities  of  integrating  these 

technologies into our societies.
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Written  in  a  clear  and  engaging  style,  this  book  is 

accessible  to  readers  from  all  backgrounds,  whether 

you're  a  seasoned  professional,  a  student  eager  to 

explore new frontiers, or simply someone fascinated by 

the convergence of knowledge and computation. Join 

us  on  this  enlightening  journey  and  gain  a  deeper 

understanding  of  knowledge-based  neurocomputing, 

its  transformative  potential,  and  the  exciting 

possibilities it holds for the future.

Step  into  the  world  of  knowledge-based 

neurocomputing and unlock the power of knowledge to 

solve the world's most pressing challenges.
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Chapter 1: The Nexus of Knowledge and 

Computation

The Marriage of  Knowledge Representation 

and Computational Power

In the realm of artificial intelligence, knowledge-based 

neurocomputing  stands  as  a  beacon  of  innovation, 

forging an unprecedented union between the power of 

computation  and  the  vastness  of  knowledge.  This 

transformative  field  draws  inspiration  from  the 

intricate  workings  of  the  human  brain,  where 

knowledge and computation intertwine seamlessly to 

orchestrate intelligent behavior.

Knowledge-based  neurocomputing  systems  transcend 

traditional computational approaches by incorporating 

knowledge  representation  and  reasoning  capabilities 

into  their  architectures.  This  synthesis  of  knowledge 

and  computation  empowers  these  systems  with  the 

ability  to  learn  from  data,  adapt  to  changing 
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environments,  and  make  intelligent  decisions  in 

complex situations.

At the heart of knowledge-based neurocomputing lies 

the  concept  of  knowledge  representation,  the  art  of 

encoding  and  structuring  knowledge  in  a  form  that 

machines can understand and manipulate. Knowledge 

representation  formalisms  encompass  a  diverse 

spectrum  of  techniques,  ranging  from  symbolic 

representations,  which  capture  the  explicit 

relationships  between  concepts,  to  subsymbolic 

representations,  which  encode  knowledge  in 

distributed  patterns  of  activation  across  neural 

networks.

The  fusion  of  knowledge  representation  with 

computational  power  enables  knowledge-based 

neurocomputing systems to perform a wide range of 

cognitive tasks, including:

 Reasoning  and  Inference: These  systems  can 

apply  logical  rules  and perform deductive  and 
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inductive  reasoning  to  derive  new  knowledge 

from existing facts.

 Learning  and  Adaptation: Knowledge-based 

neurocomputing  systems  can  learn  from  data, 

updating  their  knowledge  and  refining  their 

decision-making strategies over time.

 Problem-Solving: These  systems  can  leverage 

their  knowledge  and  reasoning  capabilities  to 

solve  complex  problems,  often  outperforming 

traditional computational approaches.

The  marriage  of  knowledge  representation  and 

computational  power  has  revolutionized  the  field  of 

artificial  intelligence,  opening  up  new  avenues  for 

innovation and unlocking the potential for machines to 

tackle  some of  the  world's  most  pressing  challenges. 

From  healthcare  to  finance,  manufacturing  to 

transportation,  knowledge-based  neurocomputing 

systems  are  transforming  industries  and  improving 

lives.
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As we delve deeper into this field,  we can anticipate 

even more groundbreaking applications of knowledge-

based neurocomputing, applications that will continue 

to reshape our world and redefine the boundaries of 

what machines can achieve.
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Chapter 1: The Nexus of Knowledge and 

Computation

Knowledge  as  a  Tangible  Entity:  Extracting 

and Storing

Knowledge,  the cornerstone of human intelligence,  is 

no longer an abstract concept confined to the realms of 

philosophy  and  academia.  In  the  era  of  knowledge-

based  neurocomputing,  knowledge  has  become  a 

tangible entity, capable of being extracted, stored, and 

processed by intelligent machines.

The  advent  of  knowledge-based  neurocomputing  has 

opened up new avenues for knowledge representation 

and storage. Unlike traditional computational systems 

that rely on numerical data and algorithmic processing, 

knowledge-based  neurocomputing  systems  employ 

symbolic and subsymbolic representations to capture 

the essence of knowledge.
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Symbolic  representation  encodes  knowledge  in  a 

structured and explicit format, such as rules, facts, and 

ontologies. This approach enables machines to reason 

over knowledge and make inferences based on logical 

relationships. Subsymbolic representation, on the other 

hand, captures knowledge in a distributed and implicit 

manner,  often  inspired  by  the  interconnectedness  of 

neurons  in  the  human  brain.  This  approach  allows 

knowledge-based  neurocomputing  systems  to  learn 

and  adapt  to  new  information,  making  them 

particularly adept at handling complex and uncertain 

data.

The extraction of knowledge from various sources is a 

crucial  step  in  creating  knowledge-based 

neurocomputing  systems.  This  process  involves 

gathering data  from diverse  modalities,  such as  text, 

images, and sensor readings, and transforming it into a 

format  that  can  be  understood  and  processed  by 

machines.  Knowledge  extraction  techniques  include 
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natural  language  processing,  image  recognition,  and 

data mining algorithms.

Once knowledge has been extracted, it must be stored 

in  a  manner  that  facilitates  efficient  retrieval  and 

utilization. Knowledge bases, organized repositories of 

structured  knowledge,  serve  as  the  foundation  for 

knowledge-based  neurocomputing  systems.  These 

knowledge  bases  can  be  implemented  using  various 

data structures and storage technologies, ranging from 

relational databases to graph databases to distributed 

knowledge graphs.

The  ability  to  extract  and  store  knowledge  has 

revolutionized the way we interact with information. 

Knowledge-based  neurocomputing  systems  can  now 

answer  complex  questions,  provide  personalized 

recommendations,  and  make  informed  decisions  in 

real-time.  These  systems  are  transforming  industries 

and empowering us to solve some of the world's most 

pressing challenges.
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Chapter 1: The Nexus of Knowledge and 

Computation

Computational Architectures: A Symphony of 

Processing

Computational  architectures  in  knowledge-based 

neurocomputing systems serve as the foundation upon 

which  knowledge  representation,  learning,  and 

reasoning processes take place. These architectures are 

intricately  designed  to  mimic  the  remarkable 

computational  capabilities  of  the  human  brain, 

enabling  neurocomputing  systems  to  process  vast 

amounts of data, identify complex patterns, and make 

informed decisions.

A  diverse  array  of  computational  architectures  has 

emerged  in  the  field  of  knowledge-based 

neurocomputing,  each with its  own unique strengths 

and  applications.  Some  of  the  most  widely  used 

architectures include:
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Feedforward  Neural  Networks: These  networks 

consist  of  layers  of  interconnected  neurons,  with 

information  flowing  in  one  direction  from the  input 

layer to the output layer. Feedforward networks excel 

at  tasks  such as  image recognition,  natural  language 

processing, and classification problems.

Recurrent  Neural  Networks: Unlike  feedforward 

networks,  recurrent  networks  have  connections  that 

allow information to flow in both directions, creating a 

feedback  loop.  This  architecture  enables  these 

networks  to  learn  from  sequential  data  and  make 

predictions  based  on  past  information.  Recurrent 

networks are commonly used in tasks such as speech 

recognition,  machine  translation,  and  time  series 

analysis.

Convolutional  Neural  Networks: Specifically 

designed  for  processing  data  that  has  a  grid-like 

structure,  such  as  images  and  videos,  convolutional 

neural  networks  utilize  specialized  layers  that  can 
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extract  meaningful  features  from  the  data.  These 

networks  have  achieved  remarkable  results  in  tasks 

such  as  image  classification,  object  detection,  and 

medical imaging.

Modular  Neural  Networks: Modular  architectures 

divide  the  network  into  smaller,  interconnected 

modules, each responsible for a specific subtask. This 

modularity allows for greater flexibility and scalability, 

making it easier to adapt the network to different tasks 

and domains.

The  choice  of  computational  architecture  for  a 

knowledge-based neurocomputing system depends on 

various  factors,  including  the  nature  of  the  problem 

being solved, the size and complexity of the data, and 

the  desired  level  of  accuracy  and  efficiency.  By 

carefully  selecting  and  designing  the  computational 

architecture, developers can optimize the performance 

and effectiveness of their neurocomputing systems.

17



These  computational  architectures  work  together  in 

harmony to create a symphony of processing, enabling 

knowledge-based neurocomputing systems to perform 

complex tasks that were once thought to be beyond the 

reach of machines.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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