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ABSTRACT

Artiﬁcial General Intelligence (AGI) represents a change in

perspective in the field of Artificial Intelligence, desired to create
new machines with cognitive skills similar to human
intelligence. This paper excavates the basic concepts that
supports AGIL. AGI aims to provide machines with the topics to
generalize knowledge wideness domains, dominating the
limitations of narrow Al systems. Major points include, self-
improvement mechanisms, activating AGI systems to
independently improve their capabilities, and ethical
considerations that trailblaze such transformative progress. This
review paper provides all-inclusive examination of the current
state of AGI research and its potential future scope. AGI research
includes a wide range of topics including machine learning,
neuroscience, and philosophy, all combining to unleash the
immense potential of AGI. Grasping these general concepts is
vital as we navigate the opportunities and challenges posed by
the pursuit of human-level intelligence in machines.
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1. INTRODUCTION

Imagine a computer that can think and learn just like a human being, handling a wide
range of tasks, from solving complex problems to understanding and adapting to new
situations. This is what we call "Artificial General Intelligence" or AGI. It's like the
super-smart Al you might see in science fiction movies.

Machine intelligence (AGI) is commonly defined as a machine's capacity to carry
out any cognitive task that a human can. This would include things like
comprehending and reacting to spoken language, picking up new information and
adapting to it, and using logic and planning in challenging circumstances.

Even though AGI is still far off, there has been a lot of development in recent years.
Machines can now perform at superhuman levels on a range of tasks, including
machine translation, game play, and image recognition, thanks to new Al techniques
like deep learning and reinforcement learning.

These Al systems can only carry out a limited range of tasks, though, because of their
limited scope. In contrast, AGI wouldn't require explicit programming; instead, it
could learn and execute any task.

AGI development has the potential to completely transform a lot of aspects of our
lives. AGI systems have the potential to address some of the most important issues
facing humanity today, like illness and climate change. They might also be applied
to the development of fresh goods and services that raise our standard of living.

Naturally, there are possible hazards connected to AGI. AGI systems might be
dangerous to humanity if they are not developed carefully. AGI systems might be
used, for instance, to develop autonomous weaponry that could murder targets
without the need for human intervention.

The potential advantages of AGI outweigh the risks by a wide margin. In addition to
making sure that AGI systems are used safely and profitably, we must keep funding
AGTI research and development.

2. WORKING OF ARTIFICIAL GENERAL INTELLIGENCE

The goal of artificial general intelligence (AGI) is to replicate human-like cognitive
functions in number of areas, such as language comprehension, learning, reasoning,
and perception. Integrating machine learning algorithms, knowledge representation,
reasoning, natural language processing, perception, and adaptation is necessary to
achieve artificial general intelligence (AGI). These systems need to autonomously
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pursue objectives while taking safety and ethical considerations into account. AGI
development tackles problems like justice, transparency, and alignment with human
values through interdisciplinary research.[10] Even with the tremendous
advancements, real artificial intelligence is still a challenging problem with social
ramifications. To maximize potential and minimize risks, it requires thorough
investigation and evaluation of ethical and safety implications.

3. REQUIREMENTS OF AGI

Sketching artificial general intelligence (AGI) is very tough. But there are several
characteristics that AGI systems should have, as you see in all humans:

e« Common Sense: In AGI, "common sense" refers to a machine's capacity to
comprehend and use reasoning and knowledge that are generally shared by
humans. This includes understanding the fundamentals of the world, such as the
fact that water is wet, that objects fall when they are dropped, and that living
things need food. AGI depends on common sense knowledge because it enables
robots to comprehend and successfully traverse the actual world.

o Background Knowledge: In AGI, background knowledge refers to all the data,
facts, and ideas that a machine has either learned or has access to prior to trying
to do a particular task. Information from the fields of science, history, language,
culture, and other subjects can be included in this knowledge. For AGI to
function, background information must be incorporated into problem solving and
decision making.

e Transfer Learning: The concept of transfer learning describes how an AGI
system might use knowledge from one activity or domain to another. It's similar
to how people can apply knowledge and understanding from one field to another.
Because it enables computers to adapt and learn new tasks more effectively while
building on prior knowledge and experiences, this is crucial for AGI.

e Abstraction: In AGI, abstraction describes a system's capacity to represent and
work with intricate notions at various granularities. It spares the machine from
becoming bogged down in minute details and enables it to grasp the substance of
a subject. For instance, being able to comprehend the idea of a "car" without
having to be familiar with the specifics of each model's make and model. Because
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abstraction makes complicated issues easier to understand and allows for
generalization, it is essential to AGI.

o Causality: Understanding the cause-and-effect links between events or actions
is known as causality. Understanding causality is essential to AGI since it enables
the system to forecast and modify results by comprehending the underlying
mechanisms. Strong causality understanding enables machines to make deft
decisions and produce insights into the effects of their activities.

Acrtificial
General

Transfer
Learning
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Knowledge (EE e
sense in
making

Comprehension
of cause and
effect

FIGURE 1 REQUIREMENTS OF AGI

4, FOUNDATIONAL TRAITS OF AGI: MOVING BEYOND NARROW
EXPERTISE

The capacity of AGI to adapt and learn from its experiences, transferring knowledge
from one domain to another, sets it apart from Narrow Al. AGI's cross-domain
functionality is one of its distinguishing features. Another key feature is the ability
for self-improvement. It is theoretically possible for an AGI system to engage in
recursive self-improvement, whereby it could independently refine its algorithms and
adjust to novel tasks. This is in contrast to specialized Al systems, which necessitate
human intervention for updates or adaptations.
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Furthermore, AGI seeks to imitate human cognition's emotional, ethical, and rational
aspects as well. Building systems that can compute and solve issues, as well as
comprehend context, value subtlety, and make moral decisions, is the aim.

5. SYMBOLIC APPROACH

Symbolic Al, prominent in achieving AGI, employs guidelines or processes to aid
machines in understanding their surroundings. Originating in the 1960s, it postulates
intelligence as internal modules or rules for data processing. While effective in some
tasks, symbolic systems struggle in unfamiliar scenarios.

Decision trees, a familiar symbolic Al form, use branching logic for decision-
making. Abstraction operators are crucial in representing complex objects with
simpler symbols. For instance, a decision tree trained on images can convert a photo
into simpler categories. Symbolic Al, though powerful, faces limitations in handling
unfamiliar situations, necessitating exploration of alternative approaches for AGI.
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FIGURE 2 SYMBOLIC APPROACH

6. CONNECTIONIST APPROACH

Acrtificial neural networks (ANNSs), a type of connectionist system, differ from
symbolic Al in that they use neural networks for processing and decision-making. In
contrast to rule-based systems, they provide flexibility and ongoing improvement by
using algorithms to learn from data. ANNs use weighted coefficients to rank
connections in order of importance and use deep learning methods to interpret the
data. One notable example is the use of Supporting Vector Machines (SVMs), which
simulate the brain's capacity to process complex inputs. Connectionist systems have

advantages for self-learning, but they also have drawbacks like overfitting and
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biases. Their ability to learn on their own, despite certain limitations, highlights their

potential to advance machine intelligence.

Input-layer+ Hidden layer+ Output-layer+
FIGURE 3 CONNECTIONIST APPROACH

7. HYBRID APPROACH

Researchers have started looking into hybrid Al systems that combine connectionist
and symbolic methods in recent years. This enables these systems to take advantage
of the greatest aspects of both the approaches: like symbolic Al, they are able to
understand complex connections between seemingly unrelated pieces of data, but
like connectionist systems, they can also handle novel, unfamiliar input.

Then, with this data, intelligent machines can decide on almost anything more
intelligently. Imagine customer service chatbots that can search and recommend
products and services at scale or extraction apps that can cross check and validate
forms in due diligence process. Here, abstraction operators continue to play a crucial
role. Scholars are still investigating how machines can apply what they have learned
in the future and learn from their experience.
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8. ENTIRE ORGANISM DESIGN

According to some researchers, machines cannot achieve human knowledge solely
through symbolic and connectionist Al. Rather, they think that machines will have to
comprehend the entirety of the human experience. This entails possessing a
functional body with the capacity to engage with the outside world in addition to the
mental capacity to interpret and evaluate sensory data.

With a whole-organism architecture, a human-like AI would have to comprehend and
react in the same manner as humans. This entails having highly human-like object
detection, facial recognition, and emotional experiences. Of course, building a
machine that is capable of any of these tasks is still far off.

9. EXAMPLES OF ARTIFICIAL GENERAL INTELLIGENCE

True artificial general intelligence has not yet been attained, as was previously stated.
However, a number of initiatives, such as current developments in deep learning and
natural language processing, aim to achieve intelligence levels comparable to those
of humans. Some examples of contemporary machine-learning methods that may be
applied to artificial general intelligence (AGI) are as follows:

e IBM’s WATSON: Among the most renowned applications of machine learning
technology is Watson. Watson participated in the 2011 season of the syndicated
game show "Jeopardy!" and won the grand prize by defeating human
competitors. Complex neural network systems are used by some of the world's
fastest supercomputers to solve challenging problems. They could simulate the
Big Bang or forecast the weather with precision.[10]
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e GPT-4: OpenAl released the GPT-4 neural network in 2022. This technology
uses massive data analysis to create new text and images comparable to the way
the human brain processes information. Among many other things, it might be
used to generate automatic video captions and realistic human voices. Natural
Language Processing (NPL), while not capable of independent thought, is an
important step toward artificial general intelligence (AGI). [1]

e AUTONOMOUS AUTOMOBILES: Although they might not be an exact
representation of artificial general intelligence (AGI), self-driving cars could be
a step in the right direction. Autonomous vehicles are categorized into five
levels, with level 5 being completely self-sufficient. [7] In theory, the most
enhanced mechanization could allow the vehicles to "decide" where to go and
communicate that information to other vehicles.

10. IS CONCIOUSNESS POSSIBLE FOR AN ARTIFICIAL GENERAL
INTELLIGENCE?

There are many baggage associated with the human brain and human-level
intelligence. We comprehend the world around us in a complex way. We have the
capacity to process vast amounts of information quickly and comprehend the feelings
and intentions of others. Although its exact function in humans is unknown,
consciousness is known to distinguish humans from other animals. [9]

According to some scientists, consciousness is merely a byproduct of the human
brain. a result of our neurons' electrical and chemical activity. Some, however,
contend that it must be something else entirely because certain mental phenomena
defy the explanation provided by neurons. For instance, a lot of people appear to
possess the "sense" of free will or the capacity to make their own decisions.[14]

This is where consciousness plays an interesting role. Does a machine need to be
conscious if we can build one that thinks and acts like a human being? Is it possible
for non-biological machines to genuinely possess free will or even recognize their
own consciousness? The Al community is currently conducting research in this area,
and there are currently no conclusive answers.

There is still debate concerning the nature of consciousness among philosophers,
neuroscientists, and even computer scientists. Maybe this is one area where the
expertise of humans surpasses that of machines. In the end, it's possible that we won't
be able to entirely replicate human-like consciousness in a machine, but there are still
a lot of fascinating issues to consider.
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11. CHALLENGES IN ACHIEVING GENERAL Al

e Complexity: The goal of general artificial intelligence (Al) is to replicate the
vast range of human intelligence’s abilities, including language comprehension,
perception, reasoning, and more. This is a very difficult technical task. [12]

e Data Efficiency: To achieve general Al, efficient learning from limited and
diverse data sources is necessary, requiring advances in unsupervised and
transfer learning. This is in contrast to narrow Al, which can perform well with
large datasets specific to a task.

e Commonsense Reasoning: Because everyday knowledge is context-dependent
and intricate, it is difficult to develop artificial intelligence (Al) that can
understand and apply common sense, which is necessary for decision-making
similar to that of humans.[13] AGI raises ethical questions about how it might
affect employment, privacy, bias, and power dynamics. As a result, regulation
and oversight of AGI must be carefully considered in order to reduce risks and
guarantee that it is consistent with human values. [12]

e Ethical Concerns: AGI raises ethical dilemmas regarding its potential impact
on employment, privacy, bias, and power dynamics, necessitating careful
regulation and oversight to mitigate risks and ensure alignment with human
value.[13]

12. AGI's ETHICAL CONSEQUENCES

12.1 BENEFITS

* Addressing global issues: AGI may be able to assist in resolving some of the most
important global issues, including poverty, disease, and climate change.[11]

* Improving human capabilities: Artificial intelligence (Al) has the potential to
increase human intelligence and skill, facilitating better problem-solving, creativity,
and learning.

* Encouraging human flourishing: By relieving us of dangerous and tiresome
tasks, AGI might enable us to pursue lives that are more purposeful and happy. [11]
* Ensuring a fair distribution of benefits: By building AGI systems with fairness
and equity in mind, we can make sure that everyone gains from their creation and
application.

12.2 DRAWBACKS
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» Job displacement: AGI has the potential to automate a large number of jobs,
causing social unrest and widespread unemployment. [4]

* Abuse of power: AGI might be used to create self-governing governments or other
powerful entities, or it could be used to create autonomous weaponry or surveillance
systems.

* Unintended consequences: Because AGI is a complex system, it is challenging to
foresee every possible outcome of its creation and application. AGI might, for
instance, establish moral principles and objectives of its own that run counter to those
of humans.[4].

13. FUTURE AGI PROSPECTS AND POTENTIAL APPLICATIONS:
Artificial General Intelligence (AGI) has both complex and promising applications
in the future. Artificial General Intelligence (AGI) is a type of Al that can reason and
learn in a variety of contexts and tasks and has general intelligence similar to that of
humans. These are some significant facets of its future-

e Transformative Technology: Al has the power to completely transform almost
all facets of human civilization. By offering solutions to challenging issues, it may
result in advancements in the fields of medicine, climate science, and many more.
[2]

e Autonomous Systems: Artificial intelligence (Al) has the potential to power
robots, drones, and autonomous cars. This would allow these machines to carry
out tasks with a high degree of intelligence and adaptability, resulting in safer
transportation, more effective logistics, and better healthcare.

e Productivity and Personal Assistants: From automating repetitive tasks to
offering sophisticated decision support, AGI-driven personal assistants have the
potential to greatly improve productivity and convenience in our day-to-day
lives.[8]

e Education and Research: Personalized tutoring and adaptable learning
environments offered by AGI have the potential to completely transform
education. It could speed up scientific research by processing large datasets and
producing hypotheses.

e Impact on the Economy and Labor Market: The adoption of AGI by various
industries may result in job losses, but it may also open up new avenues for Al
supervision, development, and upkeep.[2]

14. CONCLUSIONS
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In conclusion, this review has shed light on the rapidly changing field of artificial
general intelligence, which has enormous potential but also raises ethical questions.
AGI has the potential to transform entire industries, enhance daily life, and further
scientific knowledge. Its quick development does, however, come with risks, such as
existential dread and job displacement.

It is obvious that a responsible, cautious, and multidisciplinary approach is essential
as the path towards AGI continues. Collaboration between researchers,
policymakers, and the general public is necessary to guarantee the responsible
development and application of AGI. To handle the many issues raised by AGI, this
entails developing strong safety protocols, moral standards, and international
collaboration.

AGTI has a bright and uncertain future, and how it develops will rely on our ability as
a group to maximize its advantages while minimizing its hazards. A commitment to
responsible innovation can make artificial general intelligence (AGI) a force for
good, enhancing human welfare and expanding our knowledge of the cosmos.

15. FUTURE SCOPE

Delving deeper into this topic could involve investigating how to combine AGI with
fields like neuroscience, psychology, or philosophy to gain a deeper understanding
of AGL
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