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Abstract - Currently, Artificial Intelligence technology has 
captured significant interest as it has improved human life in 
numerous ways and yet is seen as one of the most crucial 
technologies. Artificial intelligence is influencing our future 
more profoundly than any other invention of this century. 

The innovation of AI has reshaped various sectors such as 
Banking, Financial Services and Insurance, Education sector, 
Healthcare, Art, Games, Telecommunications, Government and 
public administration, etc.  

Undoubtedly, it has enhanced living standards and simplified 
life, but it has radically and adversely impacted human life. 
The ongoing contentious debate regarding artificial 
intelligence concerns its potential impact on human beings, 
whether it will be advantageous or detrimental. 
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1. INTRODUCTION  

We humans identify ourselves as Homo sapiens — "wise 
man" because our intelligence holds paramount importance 
to us.  

To replicate human intelligence in machines, it is essential to 
first understand human intelligence. 

This involves exploring the inner workings of the human 
brain and then comparing computer programs to 
understand its functions. This is the objective of cognitive 
science. 

1.1 Cognitive Science 

Cognitive science is an interdisciplinary field that studies the 
human mind and its processes, including perception, 
thinking, memory, learning, and language.  

It integrates knowledge and methodologies from various 
disciplines such as psychology, neuroscience, artificial 
intelligence, philosophy, linguistics, anthropology, and 
education to understand how the mind works and how 
mental functions are realized in the brain. 

Cognitive psychologists consider that humans can be seen as 
data processing systems and that the functions of a 

computer and the human mind are analogous – they encode 
and store information then produce outputs.  

Technological advancements enabled AI to incorporate 
principles and ideas from cognitive science. 

1.2 Artificial Intelligence 

Artificial intelligence is employed in everyday tasks such as: 
Social media interactions, Digital assistants (e.g., Siri, Alexa), 
Autonomous vehicles, Email filtering and management, Web 
search engines, Online shopping and personalized 
recommendations, everything ranging from microelectronic 
devices to robotic planetary explorers. 

These changes have been largely unnoticed. 

Herbert Simon's statement from 1957 is commonly 
referenced as "My goal is not to surprise or shock you, but the 
simplest way I can summarize is that there are now machines 
in the world that think, learn, and create". 

1.2.1 Definition 

The term Artificial Intelligence (AI) was introduced by 
emeritus Stanford Professor John McCarthy in 1955 in 
connection with a proposed summer workshop at 
Dartmouth College. 

The workshop marked the moment when AI established its 
name and is widely recognized as the birth of AI. 

He defined AI as “the science and engineering of making 
intelligent machines”.  

According to the definition of AI,  

a) It was designed to mimic human behaviour through 
programs and robots, primarily to simplify human 
work. 

b) Artificial intelligence refers to computer systems 
that can execute complex tasks previously 
achievable only by humans. 

c) Any program capable of performing tasks typically 
associated with human abilities can be classified as 
artificial intelligence. 
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1.2.2 Categorization of AI 

There are three main types of AI based on its capabilities - 
narrow AI, general AI, and super AI. 

a) Narrow AI - Focuses on specific tasks and operates 
within defined limits (common in everyday 
applications). 

b) General AI - Capable of understanding and learning 
any intellectual task comparable to humans 
(currently a research focus). 

c) Super AI - Surpasses human intelligence and 
performs tasks more effectively than humans 
(currently conceptual). 

1.3 Intelligent System 

An Artificial Intelligence system functions similarly to the 
human brain, enabling machines or software to exhibit 
intelligence while performing designated tasks. Such 
systems are commonly referred to as Intelligent Systems. 

here's a representation of the process how AI systems 
handle and analyze input data: 

 

 

 

 

 

 

 

                          Fig-1: Steps of how AI works 

AI systems begin by receiving information, such as speech, 
text, or images.  

Subsequently, the system employs rules and algorithms to 
process the data, which includes interpreting the 
information, making predictions, and executing actions 
based on the input. 

1.4 Components of AI 

AI is a technology that employs intelligent systems to carry 
out tasks. 

1. Perception 

2. Knowledge Representation 

3. Learning 

4. Reasoning 

5. Problem Solving 

6. Natural Language Processing 

1. Perception 

The agent observes the environment using sensors such as 
cameras and temperature sensors; this process is known as 
perception. 

2. Knowledge Representation 

Information acquired from the environment through sensors 
may not initially match the system's required format. It 
needs to be converted into a standardized format for 
subsequent processing.  

Examples of techniques for knowledge representation 
include propositional logic and first-order logic. 

3. Learning 

The most basic form of learning involves trial and error. 
Following are types of learning 

a) Supervised learning refers to a machine learning 
technique where the algorithm learns from labelled 
data, which means the input data is accompanied by 
the correct output. The algorithm aims to learn a 
mapping function from the input to the output, 
making predictions or classifications when new 
data is given.  

b) Unsupervised learning is a machine learning 
technique where the algorithm learns patterns from 
unlabelled data. Unlike supervised learning, there 
are no correct output labels provided. Instead, the 
algorithm explores the data and identifies patterns 
or structures on its own. 

c) Reinforcement learning is a machine learning 
method where an agent learns by interacting with 
an environment, receiving feedback through 
rewards or penalties. It aims to achieve goals and 
optimize cumulative rewards over time, drawing 
inspiration from behavioural psychology's trial-and-
error learning. This approach is widely applied in 
fields like gaming (e.g., AlphaGo), robotics, 
autonomous driving, and recommendation systems. 

4. Reasoning 

Reasoning involves making logical inferences from premises 
or evidence, utilizing rational thinking to analyze 
information, evaluate situations, and solve problems.  

1. Input Data (Speech, Text, Images) in Intelligent 

System 

 2. Preprocessing and Feature Extraction  

 3. Modelling (AI Algorithms) 

 4. Decision Making 

 5. Output(Actions, Recommendations, Predictions) 

 

          International Research Journal of Engineering and Technology (IRJET)     e-ISSN: 2395-0056 

          Volume: 11 Issue: 07 | July 2024                         www.irjet.net                                                             p-ISSN: 2395-0072

 



  

© 2024, IRJET       |       Impact Factor value: 8.226       |       ISO 9001:2008 Certified Journal       |     Page 159 
 

a) It encompasses deductive reasoning, which derives 
conclusions from general principles, and  

b) inductive reasoning, which draws conclusions 
based on specific observations or examples. 

5. Problem-solving 

Different types of problems in AI require various problem-
solving strategies.  

a) These methods are broadly categorized into 
general-purpose methods, which are applicable 
across a wide range of problems, and  

b) special-purpose methods, which are tailored to 
address specific types of problems. 

6. Natural Language Processing 

NLP involves machines or robots understanding and 
processing human language to infer knowledge from speech 
input. The input and output of an NLP system can include 
both spoken and written text. 

1.5 Subfields of AI 

Artificial Intelligence is capable of performing a wide range 
of activities across various subfields including: 

1. Machine translation 

2. Speech recognition 

3. Robotic vehicles 

4. Logistics planning 

5. Spam detection and prevention 

6. Autonomous planning and scheduling 

7. Robotics 

8. Game playing 

Over time, AI has successfully transformed these once 
hypothetical concepts into reality. 

1.6 Why didn't AI align with control theory, 
operations research, or decision theory, or why 
isn't it seen as a branch of mathematics? 

1. The primary reason is that AI initially focused on 
replicating human abilities like creativity, self-
improvement, and language use. 

2. The second reason is it's approach.  

3. AI is the only one of these fields that is distinctly a 
branch of computer science. 

4. Additionally, AI is the only field attempting to create 
machines that can operate autonomously in 
complex, dynamic environments. 

2. UPSIDES AND CONCERNS 

AI plays a notable role as it has enhanced the human life in 
many areas. 

Its importance is unquestionable. Its applications in various 
aspects of life provide a solid justification for its existence 
and advancement.  

2.1 Advantages 

2.1.1) Minimization in Human errors: One of the primary 
advantages of Artificial Intelligence lies in its ability to 
minimize errors and enhance accuracy and precision across  

various applications.AI systems are based on vast amounts 
of data and algorithms that enable them to make calculations 
and predictions with remarkable consistency and reliability. 

Example:  Autonomous vehicles are a prime example where 
AI significantly reduces human error, leading to safer 
transportation. Human drivers are prone to various errors 
such as distraction, fatigue, and misjudgement, which can 
result in accidents. AI-powered autonomous vehicles, on the 
other hand, rely on sensors, cameras, and advanced 
algorithms to perceive the environment and make driving 
decisions in real-time. 

2.1.2) Judgement: AI indeed revolutionizes decision-making 
by harnessing extensive data to uncover complex patterns 
and trends that might avoid human perception. Machine 
learning algorithms play a pivotal role here, as they can 
examine through massive amounts of historical data, 
perceive meaningful correlations and forecast future 
outcomes with a remarkable degree of accuracy. 

Example: In healthcare, AI is used for decision-making 
processes, particularly in medical diagnosis and treatment 
planning. 

2.1.3) Around the Clock Availability: Humans typically 
have a finite capacity for focused work before needing 
breaks or experiencing diminishing returns in productivity. 
Artificial intelligence, on the other hand doesn't require 
breaks.AI systems can indeed operate continuously, think 
rapidly and handle multiple tasks simultaneously with high 
accuracy. This capability makes them well-suited for tasks 
that are tedious, repetitive or require complex computations. 

Example: Imagine a customer service scenario for a global  

company that provides support 24/7.Human agents typically 
work in shifts due to their need for rest and work-life 
balance. They might handle customer inquiries during their 
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specific shift hours, which could range from 8 to 10 hours 
per day. 

In contrast, AI-powered chatbots can provide instant 
responses to customer queries at any time of day or night. 
These chatbots can analyze customer messages, understand 
natural language and provide relevant information or 
assistance promptly. They don't need breaks, sleep or 
downtime allowing them to operate continuously. 

2.1.4) Virtual Assistant: Virtual assistants are the software 
which is used to perform tasks based on commands or 
questions. 

Examples: include Siri (Apple), Alexa (Amazon), Google 
Assistant and Cortana (Microsoft) 

2.1.5) Innovative inventions: AI drives innovation by 
enabling the development of new products and services that 
were previously impractical or impossible.  

Example: AI is advancing fields such as autonomous 
vehicles, healthcare diagnostics and natural language 
processing, pushing the boundaries of technological 
capabilities. 

2.1.6) AI in Risky Situations: AI can be incredibly useful in 
risky situations where human safety is a concern. 

Here are a few ways AI is applied: 

a) Surveillance and Monitoring: AI-powered cameras 
and sensors can detect unusual activities or 
emergencies in real-time, such as accidents, fires or 
intrusions. They can then alert authorities for a 
swift response. 

b) Predictive Analytics: AI algorithms can analyze 
vast amounts of data to predict risks before they 
escalate. This is used in fields like finance-
predicting market crashes, healthcare-identifying 
patients at risk of complications and natural 
disaster management. 

c) Robotics: AI-powered robots are deployed in 
challenging environments like nuclear facilities, 
deep-sea expeditions and disaster-stricken areas for 
enhanced safety and efficiency. They can perform 
tasks that are too dangerous for humans, like 
handling radioactive materials or searching for 
survivors in unstable structures. 

d) Autonomous Vehicles: AI plays a crucial role in the 
development of self-driving cars, which aim to 
reduce accidents caused by human error. They use 
sensors and AI algorithms to navigate traffic and 
avoid collisions. 

e) Emergency Response: AI can optimize emergency 
response times by predicting where incidents might 
occur based on historical data and current 
conditions. Dispatch systems can prioritize calls and 
allocate resources efficiently. 

f) Medical Diagnosis: AI-powered systems can assist 
doctors in diagnosing conditions quickly and 
accurately, especially in urgent situations where 
time is critical. 

g) Cybersecurity: AI algorithms can detect and 
respond to cyber threats faster than traditional 
methods, protecting critical infrastructure from 
attacks that could endanger lives. 

2.1.7) Predictive Maintenance: AI analyzes sensor data 
and historical performance to predict equipment failures 
before they occur. Minimizes downtime, reduces 
maintenance costs and extends the lifespan of machinery by 
scheduling maintenance proactively based on actual usage 
patterns. 

Example: Industrial Equipment Maintenance 

2.1.8) Data Analysis and Insights: AI algorithms analyze 
large volumes of transaction data in real-time to detect 
patterns indicative of fraudulent activities. Enhances 
security by identifying suspicious transactions promptly, 
reduces financial losses and improves regulatory 
compliance. 

Example: Financial Fraud Detection 

2.1.9) Personalized Recommendations: AI Algorithms 
analyze customer preferences, purchase history and 
browsing behaviour to provide personalized product 
recommendations. Increases sales conversion rates, 
enhances customer engagement and improves overall user 
experience by presenting relevant content. 

Example: Online Retail Recommendation Systems 

2.1.10) Natural Language Processing: AI-powered NLP 
enables real-time language translation and interaction with 
voice assistants like Siri or Google Assistant. Facilitates 
communication across languages, enhances accessibility and 
simplifies everyday tasks such as scheduling appointments 
or searching for information. 

Example: Language Translation and Voice Assistants 

2.1.11) Identifies Better Human Efforts: AI analyzes and 
identifies inefficiencies, suggesting improvements for better 
human workflows. By checking how the tasks are performed, 
AI can figure out the areas where time and resources are 
wasted and offers recommendations for smooth operations. 
This helps the organizations to enhance workflow, improve 
workforce productivity and reduce the operational costs.AI 
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tools can analyze project timelines, resource allocation and 
task dependencies in project management to identify 
bottlenecks and suggest more efficient workflows. 

Example: an AI platform could suggest reallocating 
responsibilities according to team member's expertise and 
current availability, resulting in expedited project timelines 
and optimized resource management. This ensures timely 
project completion and adherence to financial constraints 
thereby bolstering overall project efficiency and 
effectiveness. 

2.1.12) Enhanced Safety and Security:  

a) Risk Mitigation: AI enhances safety by predicting 
and preventing potential risks in various domains 
such as cybersecurity, autonomous vehicles and 
industrial safety protocols. 

b) Monitoring and Surveillance: AI-powered systems 
monitor environments, detect anomalies and alert 
authorities to potential threats or emergencies, 
improving overall safety and security measures. 

While AI brings numerous benefits in risky situations, it's 
important to consider ethical implications, reliability, and 
the need for human oversight to ensure safety and 
effectiveness. 

2.2 Disadvantages 

Artificial Intelligence has transformed every aspect of our 
lives, providing convenience and efficiency. While AI offers 
numerous benefits, we must be aware of its negative 
consequences. 

 Adverse Impacts on Humanity 

2.2.1) Costly Implementation in terms of time, cost, and 
labour: The major drawback of implementing AI is its high 
development costs, which stem from substantial investments 
in hardware, software and skilled personnel. Creating, 
rebuilding and repairing AI systems can be very expensive 
with respect to following terms:  

a) Cost: Replicating human intelligence is costly due to 
expensive equipment. The cost varies depending 
on the specific AI requirements. 

b) Time: Implementing statistical algorithms in 
machines requires significant time. Simple tasks 
may involve extensive lines of code. 

c) Labour: All automated processes require human 
oversight to identify errors or mistakes. Thus, 
Substantial labour costs could still accumulate, 
despite expectations of cost savings through AI 
implementation. 

2.2.2) Employment displacement: As machines and 
algorithms replace human workers in specific tasks and 
industries, AI and automation can result in job 
displacement.AI effectively handles routine and repetitive 
tasks which are carried out by human workers. As AI 
continues to advance, it is expected to automate and 
potentially replace certain roles that primarily involve 
predictable, rule-based tasks. 

2.2.3) Ethical Challenges: Ethics and morality are essential 
human characteristics that can be challenging to integrate 
into AI systems.  

AI raises ethical issues such as invasion of privacy and the 
potential misuse of AI for surveillance or control. The rapid 
progress of AI has raised concerns about its uncontrollable 
advancement leading to the AI singularity, a theoretical 
moment where AI surpasses human intelligence. Ensuring 
the ethical development and use of AI remains a significant 
challenge. 

2.2.4) Security Threats: Ensuring the security and safety of 
AI systems, especially in critical applications such as 
autonomous vehicles, healthcare, finance, and national 
security, is essential but difficult. 

AI can be exploited by malicious actors to create advanced 
cyberattacks which expand the overall threat landscape. 

Maintaining AI system security demands continuous 
vigilance and advanced cybersecurity measures, which can 
be costly and technically demanding. 

2.2.5) Privacy issues:  The substantial data demands of AI 
systems raise significant privacy concerns.AI tools often 
gather personal information to train AI models or tailor user 
experiences. AI's extensive data requirements can 
compromise individual's privacy rights through various 
means, including public facial recognition systems and 
internet surveillance for targeted advertising.AI-driven 
surveillance systems and data mining practices pose risks to 
personal privacy, potentially facilitating data misuse by 
corporations, governments or cybercriminals.  

2.2.6) Environmental Impact: The computational 
requirements of AI, especially for training deep learning 
models, demand substantial computing power and energy 
consumption. This can result in a negative environmental 
impact, contributing to carbon emissions and electronic 
waste. 

2.2.7) Indecisiveness and Laziness: The innovation of any 
new technology is the risk of excessive dependence. 

AI has the potential to reduce creativity and decrease 
dependence on skills cultivated over time. 
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For instance, individuals might worry about losing 
motivation when they are no longer tasked with completing 
a task from beginning to end. 

The immediate availability of information provided by AI 
may discourage critical thinking and independent research. 

Search engines like Google provide immediate answers to a 
wide array of questions, potentially reducing the need for 
deep exploration or intellectual curiosity. 

Increased dependence on AI-driven technologies for 
communication and decision-making could potentially 
diminish human interaction and social skills among 
individuals. 

 Impacts on Machine 

Machines can only perform tasks they are specifically 
designed or programmed to do; anything beyond that can 
cause them to crash or produce irrelevant outputs, which 
can be a significant drawback. 

2.2.8) Dependency on Data: AI systems heavily rely on data 
for learning and decision-making. Biased or incomplete data 
can result in skewed or erroneous outcomes, perpetuating 
inequalities or leading to flawed decisions. 

2.2.9) Clarity of AI model: The decision-making processes 
of AI models lack transparency in crucial sectors such as 
healthcare or criminal justice where understanding the 
reasoning behind AI decisions is important. Transparency 
plays a vital role in building complete trust in AI systems and 
holding them accountable for their actions. Improving the 
interpretability and transparency of AI requires ongoing 
research and the development of tools that can clarify AI 
decisions in a clear and accessible way. 

2.2.10) Absence of Pragmatic Judgement: AI can produce 
decisions that are logically sound but may be practically or 
ethically flawed. Despite their advancement, AI systems 
frequently lack common-sense reasoning. 

While they excel at processing and analyzing extensive data, 
they struggle with comprehending context, making intuitive 
judgments or adapting to novel and unexpected situations. 

This constraint can lead to mistakes or inappropriate actions 
in scenarios requiring differential comprehension and 
adaptability. 

2.2.11) Lack of Creativity: One of the primary drawbacks of 
AI is its scarcity in creativity. While AI can simulate creativity 
by generating art, music or writing using existing patterns, it 
lacks genuine originality or the ability to innovate. Artificial 
Intelligence often lacks the inherent creativity found in 
humans, which arises from experiences, emotional depth, 
abstract thinking and imaginative processes. 

2.2.12) Lack of emotional intelligence: This limitation can 
be crucial in fields that require innovation and advanced 
decision-making. It depends on patterns and data 
constraints that benefit from intuition and emotional 
intelligence. 

There is no doubt that machines excel at efficiency but they 
cannot replicate the human connection that fosters 
teamwork. Machines are unable to form interpersonal 
bonds, a crucial attribute in effective team management. 

3. CONCLUSIONS 

Whether or not we realize it, Artificial Intelligence has 
steadily become a fundamental part of our lives in recent 
years — from the smart gadgets in our households to the 
apps we use and beyond.  

Today, the concept of AI has expanded beyond basic data 
processing to encompass the creation of machines capable of 
learning, reasoning, and problem-solving. Technological 
advancements and innovations have enabled scientists to 
simulate the human brain on computerized systems with 
greater precision and accuracy. 

We are uncertain whether numerous current promising AI 
applications are technically reliable, or if they might 
potentially lead to behaviors that are not trustworthy 
towards humanity. 

It serves as a tool that can be utilized for both advantageous 
and detrimental purposes, depending on how it is developed 
and applied. 

It is a key to approach AI with careful oversight and 
responsibility, ensuring ethical and transparent 
development and implementation to utilize AI technology for 
beneficial purposes. 
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