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Abstract

Within artificial intelligence, mostly in natural language processing and machine learning, there programmatic systems
fabricated for reproducing commonsense reasoning, which remains a challenge for Al developers. Worded simply, such
systems fail in reasoning modulations which are implicit, contextual, and have other inferences intermixed which
humans solve subconsciously or unconsciously.

The objective of this research is to determine how commonsense reasoning is relevant to Al and suggest certain
methodologies for its operationalization based on knowledge systems, deep-learning, and hybrid neuro-symbolic
techniques. This paper also explores limitations for providing necessary data, resolving ambiguity, ethical
consideration, and other issues of commonsense reasoning in Al Finally, we suggest several benchmarks for evaluating
commonsense capabilities in Al and their applications in virtual assistants, robotics, healthcare, business intelligence,
and more.

An Al's ability to engage in commonsense reasoning is expected to advance Al systems to be more trustworthy,
adaptable, and human-like. There is hope in newer paradigms like large language models and neuro-symbolic Al, but
further research is needed to resolve the multitude of technical and ethical hurdles. The paper presents the most recent
developments in commonsense reasoning, its problems, uses, and prospects in the field of artificial intelligence.

Keywords: Common Sense Reasoning; Artificial Intelligence; Knowledge-Based Al; Machine Learning; Neuro-
Symbolic Al; Deep Learning; Contextual Understanding; Al Comprehension; Autonomous Systems; Large Language
Models

1. Introduction

The Modern-Day Al Development in Technology Reasoning Al, or artificial intelligence, has made incredible strides over
the past few years, especially in the fields of Natural Language Processing, computer vision, and decision making.
However, one important area of intelligence which still seems to cause problems for most Al systems is reasoning, or in
simpler terms, commonsense reasoning. Unlike non-human entities, humans are able to acquire some knowledge
without much effort and use that knowledge to make generalizations. In the case of Al reasoning, which is embedded
within a hypothesis - any given definition, an example Al would be completely incapable of some tasks, stuck with
applying autonomously logic in those entities which are considered normal by human beings. It would be incapable of
interpreting its surroundings, making any kind of rational decisions, or meaningfully engaging with the external world.
Al systems also seem to lack skills for solving commonsense tasks that humans around the world seem to have no
problem accomplishing. This means Al lacks an understanding of most fundamental knowledge a non-trained human
would have. It is this knowledge Al lacks understanding of and that Governs reasoning is self-explanatory and usually
relies on some factual data. A structured approach is rarely if at all followed when having to act in accordance to
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commonsense reasoning. Instead, those form rules that are clear, situations most likely fall under a set system formed
without preconceived ideas.

In this article we will explore commonsense reasoning as an Al theme. The paper reviews the historical and theoretical
role of commonsense knowledge, the different attempts to incorporate it in Al, and the challenges that commonsense
knowledge currently faces. The reasons are also touched upon that commonsense reasoning is important — and
needed in various applications, such as virtual assistants, robotics, and autonomous systems. Lastly, while we focus on
the future action of forthcoming Al models as a bridge between human intelligence & machine intelligence, Directions
towards the future are pointed.

Bridging Al & Al Struggles
Human Reasoning with Context

-
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|
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Human Reasoning Reasoning vs.
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Figure 1 Foundations of Commonsense Reasoning

1.1. The Interface of Commonsense and Cognitive Science

Inferences, implicit knowledge comprehension, and excelling in real-life experiences are all based upon the natural
generative human capabilities that form the underlying foundation of advanced commonsense reasoning [26].
Commonsense reasoning studies in cognitive science have a similar understanding of the role of common sense in
perception, problem-solving, and decision-making. Commonsense reasoning is about intuitive judgments based on
experience rather than formal logic or mathematical reasoning, which are literally based on inflexible computational
rules.

Some cognitive psychology research suggests that commonsense knowledge is gained through a mix of sensory
experiences, social contacts, and cultural exposure. Knowledge of physical, social, and causal relationships is learned
in early life, and as such, when we’re faced with the majority of scenarios, we can predict outcomes, recognize patterns,
and respond appropriately in unfamiliar scenarios. Since this mode of learning is almost entirely lacking in Al systems,
they need to rely on a bunch of coded rules or big data sets to create a similar amount of understanding.
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1.2. Philosophical Approaches to Commonsense Reasoning

Commonsense reasoning poses questions and inquiries as far back as classical philosophy through Aristotle and
Immanuel Kant on knowledge and human reasoning. In the notion of “practical wisdom,” phronesis, Aristotle
emphasized intuitive and experience-based knowledge as crucial to human choices at the time. Yet commonsense
understanding undergirds the way philosophers in the 20th century like Ludwig Wittgenstein and John Searle explained
how language, meaning and social interactions are constructed in the first place.

The frame problem is one of the great philosophical problems facing the development of Al and arises from the
challenge of not only knowing all of the relevant aspects of a situation, but also articulating all of them. Whereas human
beings ignore irrelevant aspects almost instinctively, at least on a level, the Al systems simply cannot; rather they have
a hard time discriminating between what is relevant (to the problem at hand) and what is irrelevant. Another form of
the reverse frame problem arises regarding what is known as the symbol grounding problem: how to establish
meanings for the abstract symbols that the symbols have in the real world. Such core philosophical issues have
identified the big challenges inherent in bringing real commonsense reasoning into artificial systems.

1.3. Historical Evolution of AI Methods for Commonsense

Modeling commonsense reasoning is not a new area for Al researchers, and it has been worked upon since the early
days of artificial intelligence. Below are some of the most prominent initiatives:

Logic-Based Systems (1950s-1980s): Early Al systems used symbolic logic and rule-based approaches to represent
commonsense knowledge. Projects such as McCarthy’s Cyc tried to build an entire knowledge base, with formalized
rules about reasoning. Although such systems showed structured reasoning, they lacked flexibility, and scalability was
limited.

Knowledge Graphs and Ontologies (1990s-2000s): Al researchers created large-scale knowledge repositories (like
ConceptNet and WordNet) for the storage and retrieval of commonsense knowledge. Although these efforts made Al
better at reasoning about relationships between concepts, they all relied on manual curation — and they weren’t
adaptable.

Machine Learning and Data-Driven Approaches (2010s-Present): Recent advancements such as deep learning and
transformer architectures have allowed Al to learn common-sense knowledge patterns from vast text datasets. But such
models do not actually understand, they rely on statistical correlation instead, and this brings about reasoning
inconsistencies.

Neuro-Symbolic Al (Trending): Combining machine learning with symbolic Al, neuro-symbolic approaches try to
connect flexible learning to structured knowledge. These models aim to combine rule-based reasoning with statistical
inference to bring together traditional Al and human-like commonsense reasoning.

The endless omnipotence of commonsense inference, by its very essence, pulls from multiple disciplines from cognitive
science to philosophy to computer Al. Some early symbolic concepts did make the bridge to commonsense knowledge
formalization possible; however, nowadays, machine learning (and more and more of it) was existent in artificial
intelligence and with some models used for a hybrid model to incorporate other set of reasoning mechanisms. In fact,
significant obstacles remain for the design of Al systems that need to reason flexibly, adapt to unfamiliar curriculums,
and generalize knowledge well beyond those determined in a knowledge base.

2. Methods for Implementing Commonsense Reasoning

It has long been a challenge to build commonsense reason into artificial intelligence systems. Unlike mathematical logic,
where every inference must follow logically from what has proceeded it, commonsense reasoning involves organizing
and utilizing implicit knowledge, responding to specific but familiar personal situations, and making intuitive judgments
based on partial information. The researchers have studied different directions through which the Al can be made to
reason more like humans. Some of these methods could transition from the highly-primitive knowledge-based systems
through the modern deep learning approaches with hybrid models (combining structured logic with machine learning).

2.1. Knowledge-based methods — embedding commonsense knowledge into Al

One of the first approaches in integrating commonsense knowledge into an Al system was building a large structured
repository of facts about the world. Using such a base, knowledge-based systems leverage explicit, rule-based logic and
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controlled articulations between concepts to allow the Al to make logical inferences. The most famous such efforts at
knowledge cataloging about the everyday, spanning everything from the physical properties of objects to the
relationships between causes and effects, are Cyc and ConceptNet.

Cyc is one of the oldest Al projects, designed to encode human knowledge in a format machine can parse. Putting
information in the form of logical statements allows Al to reason about everyday events, like knowing that a person who
walks into a restaurant is probably hungry and wants to eat there. These systems, though, rely on large amounts of
curated data and, therefore, do not easily scale, nor can they evolve along with the world around them.” Despite being
structured, cases that are novel or ambiguous may challenge and cause them to fail, as the relevant information would
not necessarily have been explicitly encoded in the system's knowledge base.

Some of the potential alternatives to manually constructed knowledge bases include general-purpose semantic
networks, like ConceptNet, which connects the meanings of words and concepts based on associations found in human
language. Nuances and associations can be inferred, making the Al better suited to determine the context ofa statement.
Though these associations still allow for an improvement in Al's understanding of word usage and context,
commonsense reasoning remains elusive due to the sheer amount of reliance on meaning associations versus adaptive
understanding.

2.2. Machine learning-based approaches: learning from data

This motivated the emergence of machine learning paradigms in which Al models learn commonsense perception in an
end-to-end manner from large volumes of data. These models employ deep learning, especially using transformer
architectures, to derive implicit knowledge about the world from text, images and structured data without being
governed by explicitly programmed rules.

In the realm of deep learning, large language models include GPT-based and BERT-based models. Trained on billions
of words from books, articles and online sources, these models can generate human-like text and understand
commonsense relations. The top five may be able to deliver something that answers a question that begins with, “What
will happen when you drop a glass? such as “it will probably break” learned from the textual datasets. True, though
these models are capable of recalling a great deal of data, they follow mostly questionable reasoning along what might
be a human path. But most of the time the reason drive by statistic correlations and not understanding about reality to
a certain point that get it completely wrong or absurd.

A big limitation of this commonsense reasoning in such Al that is based on machine learning is that it's rooted in the
training data. Al models will not work in a different situation nor will give wrong outcomes as a result of biases in their
training corpus. Humans can cope with the experiences and adapt to new situations, while machine-learning models
will be limited by what they know — only the patterns learned before. They are attempting to advance these models
by adding reinforcement learning and human feedback, but they'd remain plagued by problems and would be lightyears
away from genuine commonsense comprehension.

3. Neuro-symbolic Al: the promise of a hybrid approach

If that sounds like another turning pointin Al transition from knowlege-based systems and pure ML, to neuro-symbolic
Al it probably is. You have reasoned that this augments commonsense reasoning in a complementary fashion with dsl
logic being more formal while deep learning being more flexible. Such a system would not be based just on preset rules
or statistics but would mix symbolic reasoning with neural networks allowing the machine to handle structured
knowledge but at the same time learn from data.

For instance, Al may use a knowledge graph in a neuro-symbolic system for storing factual knowledge, while leveraging
a deep learning model to make sense of new situations. For example, "A robot with neuro-symbolic reasoning could
identify an object as a cup (using machine learning) but also know that cups are typically used for drinking (using
structured commonsense knowledge). So, with this kind of understanding, the Al could reason much more flexibly as it
prevails in reality, where it cannot just operate on crisp rules or closed statistical inference.

Neural-symbolic research output it still in early stage but knowledge-based logical inference is some area which have
been showing promising results. A few Al research teams have designed models which can answer sophisticated
questions about how the world works by integrating explicit logic with inferred patterns. This strategy, however, is still
in its early stages, and there is much work to be done to improve its efficiency, scalability, and ability to generalize.
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3.1. Feature Extraction: Replacing Accent with Emotion

At crossover, up-to-the-minute Al reasoning is somewhat taking pious strides, what machines still hover over to leave
behind several other facets of commonsense that human beings just take for granted. In this vein, some commentators
argue for helping humans with the powers of reasoning, rather than having Al attempt to follow its own lines of
reasoning. Al training data has to be fed into human feedback schemes to develop the space for Al to learn and know
its limitations and correct itself whenever possible. This approach to interaction is known as reinforcement learning
from human feedback...and has so far proven a very successful mechanism for letting large models like ChatGPT
improve their response output as well.

Closely related to this approach, another tool used to narrow the commonsense gap for Al is called crowdsourcing.
Organizations like ATOMIC and the Commonsense Knowledge Base emerge from the crowd-sourced wisdom of real-
world participants about how they expect Al to reason. Aggregated facts, emotions, and norms offer a way for these
databases to help add common sense to how Al models behave.

There seems to be an attractive route forward in human-Al cooperation, so this inspires conversations on
trustworthiness and ethics as well. Al trained from feedback is susceptible to bias and inconsistency in its own right,
butitalso raises the question of just how much ownership should be granted to a human at all. There will be difficulties
in making sure ethical standards are applied to these Al systems which incorporate human input into commonsense
reasoning and this is for the long-term sustainability of these Al systems.

Commonsense reasoning in Al is a complex, multiform problem that has been tackled in various ways over the decades.
On the other hand, the knowledge-based systems of the earlier generation had an overly structured, but too rigid,
reasoning framework; their successors, built on machine learning, were somewhat flexible, but most often completely
absent of true understanding. Neuro-symbolic Al, as an emergent paradigm, offers even greater expectation through its
hybridization to combine the promising aspects of the two previously mentioned paradigms, while human-Al
collaboration offers an alternative avenue by which a timelier remedial human treatment is introduced to the
augmentation of reasoning capacity.

4. Challenges in Achieving Commonsense Reasoning in Al

Despite ongoing successful development of commonsense reasoning used Al systems; existing challenges remain
during the advancement of such domains. Commonsense reasoning has several components, such as the need for more
global contexts beyond a precise domain and the ability to recognize implications and the ability to reuse such
understanding across various contexts. The two key reasons of commonsense reasoning problem in Al represent both
the vastness of real-world knowledge and the unpredictability of human language along with new situation variability
and ethical limitation of Al decision-making systems.

4.1. Real-World Knowledge Is Complicated

The hub of commonsense is deeply embedded within human experience and culture, making commonsense-based
reasoning tasks difficult to teach programming computers how to do. A regular kind of reasoning — unlike maths or
chess — relies on unstructured patterns that rely on context. The system must know not just facts, but also their
relationships and hidden meanings and deviations from typical cases. Water is liquid at room temperature is a truth,
until prompted by the question of what pressure? And it more general than NaturalLanguageParser not about well-
defined in english rules, the system should understand although in natural rule such as "People eat breakfast in the
morning" more natural than in n, it doesn't hold true all the time.

Because they must store extensive repositories of facts, it would be impossible to encode all possible scenarios into any
knowledge-based Als. This is surprising given that deep learning models are capable of extracting knowledge from large
data sets, they can't tell the difference between very small changes that are identifiable to humans. This is what sets Al
systems apart, with a current phase in which there is need to automatically retrieve new insights instead of relying on
what is known from the database.

4.2. Human Language: Ambiguity and Context Sensitivity

The principal challenge in commonsense reasoning is the ambiguity present in human language. In a given word or
phrase, the meaning is usually multifaceted, contingent on the surrounding context with tone and purpose of
expression. Based on life experience and cultural background, people easily handle the meaning of words, but Al
systems often fail to understand this process.
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This sentence “He didn’t bring his lunch because he wasn’t hungry” says that “he” didn’t bring food because “he” did
have hunger pangs. When the statement becomes “He didn’t bring his lunch because he forgot to” the entire meaning
of the statement changes drastically. It is very difficult for Al to understand what you mean as humans see a huge
difference between these two statements however, Al needs a very clear signal from the input of humans to understand
what is meant.

Al also struggles with sarcasm, humor and figurative language. The listener thought he had made an impressive choice.
It has a mixed sense of sincerity, sarcasm, and situational awareness. Due to the way Al systems misinterpret what
communications through language mean, they lack comprehension of micro-elements in human communication after
being trained on quantities of textual data sets. Solving these challenges is done via having Al systems identify elements
of multimodal data, which encompasses not only visual cues but also vocal tone patterns and context conditions.

4.3. People reason successfully in both new and unstructured situations.

Complex human thought takes fundamental rational abilities and adapts them to entirely new circumstances; and the
unique qualities of the human brain allow us to do this through hybridization of analog thought and previous
experience and innate problem-solving tendencies. When scenarios go beyond what the data used to train the system
was, Al struggles to manage unique situations.

This is an early pass at robot navigation through a kitchen by an Al equipped robot. The system performs well when
presented with common kitchen configurations, since this is a part of its training data. What we find is that the system
shows poor generalization with regards to novel appliances and new hindrances such as a broken refrigerator door.
Example: People have built-in senses that sense how to respond to an open door of a fridge with a door open cause of
potential malfunction or product accessibility and need not rely on Al systems showing such unmanned controllable
styles.

The field of Al research targeting the better generalization of Alsystems to new situations comprises transfer learning,
few-shot learningand meta-learning. While these techniques allow Al models to utilize prior experience on novel tasks,
they do not equate to genuine commonsense transfer. One of the largest challenges in artificial intelligence is reaching
human-like flexibility of thought.

Table 1 Challenges in Achieving Commonsense Reasoning in Al

Challenge

Description

Complexity of Real-World
Knowledge

Human commonsense is deeply embedded in culture and experience, making it
difficult for Al to replicate. Al must understand implicit facts, exceptions, and
context-based variations.

Ambiguity and  Context
Sensitivity in Human
Language

Language is inherently ambiguous, with multiple meanings depending on tone,
context, and expression. Al struggles with sarcasm, idioms, and nuanced language.

Adaptability to Unfamiliar
Situations

Humans can apply reasoning skills to completely new environments, while Al
systems often fail when encountering scenarios beyond their training data.

Limitations of Current Al

Existing Al systems rely on large datasets but struggle to generate novel insights or

Models recognize slight distinctions that humans easily identify.

Multimodal
Constraints

Reasoning | Al requires integration of visual, auditory, and textual cues to fully grasp meaning,

but most models lack the ability to effectively combine these data sources.

4.4. Ethical and Safety Concerns in Al Decision-Making

Even though there are and presumably will be functions of commonsense reasoning used Al systems that are following
in a successful evolution, the hurdles that have been there in the expansion of such spheres are still present.
Commonsense reasoning consists of many elements, including the ability to acknowledge broader global contexts
beyond a specific domain and to capture implications, as well as the capacity to bring such understanding back to other
contexts. The commonsense reasoning problem in Al is mainly twofold: the enormous extension of real world
knowledge to cover and the uncertainty of human languages and variety of new situations and ethical bounds of Al-
based decision-making systems.

1643



International Journal of Science and Research Archive, 2025, 14(03), 1638-1657

4.4.1. The Little Things You Know Are Complicated

Because commonsense lives largely within the human experience and our world — our culture — commonsense-based
reasoning tasks are the hardest to teach computers how to program. Normal reasoning — as opposed to maths or chess
— is context-dependent and based on unstructured patterns. The system has to know not just facts, but the relations
among them, as well as their hidden meanings and deviations from normal cases. Water is liquid at room temperature
(true) until you ask at what pressure? And it's more general than NaturalLanguageParser, it's not a matter of well-
defined rules in English, the system should understand even in natural rules, such as "people have breakfast in the
morning" is more natural than the n, but that does not hold in all times.

It would be impossible to encode every situation into any knowledge-based Als, because they have to store large sets
of facts. For all that deep learning models extract knowledge from progressively more data, they are unable to
distinguish between significant minor changes that humans can identify. This differentiates the Al systems, with a
moment in time right now where there is a necessity to extract the new insights in an automated way instead of relying
on how it is known from the information providing a well-defined database.

4.4.2. Paraphrase: Human Language Is Ambiguous and Context Sensitive

The core issue associated with commonsense reasoning is the ambiguity of human language. The meaning of a
particular word or phrase is usually multifaceted, dependent upon the surrounding context and tone and specific
purpose behind the expression. Human beings naturally deal with meaning of words based on their life experience and
cultural background, a process that Al systems still apparently do not understand.

This sentence “He did not bring his lunch because he was not hungry” states that “he” did not bring food because “he”
did not have pangs of hunger. Now when the statement becomes “He didn’t bring his lunch because he forgot to bring
his lunch” the entire meaning of the statement changes drastically. And while you like yourself a lot more than the this
other guy, Al has a hard time picking up on such nuances, because in with human eyes perspective these statements are
worlds apart but Al require a very clear signal from human inputs to understand what will be meant.

Al has a difficulty with sarcasm, humor and figurative language. The listener assumed he had made an alternative
choice. It tells a lopsided sense of sincerity, sarcasm and situational awareness. Al systems, trained on volumes of
textual data sets, assume quantities translate to quality while manipulating their algorithms, and as a result, they do
not understand micro-elements in human communication, because communications between humans is not entirely
dependent on language. These challenges are solved by using Al systems to recognize elements of multimodal data that
includes physical visuals but also vocal tone patterns and contextual conditions.

4.4.3. People successfully reason in novel and ill-structured domains.

Difficult human thought has required fundamental rational skills and extending them to entirely different situations;
and the unique nature of the human brain is such that we can do so by hybridising analog thought and past experiences
and instinctual problem-solving tendencies. Al fails to deal with exceptional cases when scenarios exceed the known
data used to build the system.

This is an early pass at an Al equipped robot for navigating through a kitchen. Because common configurations of
kitchens are in the data it trains on, the system does as expect. What they show is that the system does not generalize
at all to both novel appliances but also to new obstacles in the form of a broken refrigerator door. For example, human
beings have an inbuilt sequence that able to feel/interpret on how about reacting opening a door of a fridge with no
sensor around, what may happen de facto through mechanism either is going to potentially malfunction or vacant of
product intermediately but no need Al system to appear sort of unmanned controllable feature.

Transfer learning, few-shot learning and meta-learning are a collectionof Al research areas aimed at better
generalization of Alsystems to new situations. Though these techniques enable Al models to draw on previous
experience in combination with new tasks, they do not mirror true commonsense transfer. Achieving human-like
flexibility of thought is one of the most significant challenges in artificial intelligence.
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5. Advancements in Commonsense Reasoning for Al

Although commonsense reasoning remains an ongoing challenge, there have been notable breakthroughs in artificial
intelligence in recent years, with huge leaps towards more human-like reasoning capabilities. Researchers have delved
into techniques like blending machine learning with organized information, enhancing contextual grasp, and using
substantial human feedback. Deep Learning, neuro-symbolic Al, and reinforcement learning with human in the loop
have made it possible for Al to understand common sense on social interaction, causality, and adaptability npuuuHe.

5.1. Pretrained Models at Scale, and Their Dominant Influence

One of the most impactful advances in Al commonsense reasoning has been large-scale language models. Transformers
like OpenAl's GPT and Google’s BERT and Gopher from DeepMind exhibit an unprecedented capacity to generate
human-like text, finish sentences with form relevant to their context, and draw commonsense connections from
enormous data corpora. Their widespread use is driven in part by a diverse arsenal of training on internet scale
datasets, which enables them to make associations between patterns of human conversation and linguistic triggers.

In contrast to previous knowledge-based Al systems that required explicit facts, these models extract knowledge
implicitly from exposure to varied text sources. Which enables them to do things like answer open-ended questions,
summarize information and even have a casual chat. But although they excel at statistical inference, they suffer from
flaws surrounding factual consistency, overgeneralization, and vulnerability to misinformation.

5.2. The Hybrid Paradigm: Neuro-Symbolic Al

One of the major breakthroughs in Al reasoning has been the increasing implementation of neuro-symbolic Al This so-
called hybrid methodology mixes the pattern-recognition capabilities of deep learning with the structured logic of
symbolic reasoning. Neuro-symbolic Al allows machines to reason with abstract concepts and retains interpretability
and formal reasoning representationality by combining the features of neural networks with those of knowledge graphs,
rule-based inference, and formal logic representations.

For example, a neuro-symbolic Al model that learns from a story may use a deep learning function to read the text and
then use logical inference to tell how one event causes another event. This method has proven successful at enhancing
Al in dealing with ambiguous or unseen circumstances. Tech companies and research institutions alike, including IBM
and MIT, have made key investments in neuro-symbolic Al as a means of creating more reliable commonsense
reasoning systems.

5.3. Multimodal Al and the RoboNerd: The Importance of Contextual Understanding

Commonsense reasoning is not just about processing language; it also includes comprehension of real-world actions,
visual information, and social dynamics. Multimodal Al—blending sensory data from text, image, video, and audio—is
recognized as a frontier to enrich the contextual understanding of AL

Al'models intended for robotics need to comprehend commands as well as visual inputin order to navigate and interact
with an environment. Such a robot assistant in a home setting would need to identify objects, understand directions
given by humans, and also infer the intention of the user, based on the context surrounding task execution. From
computer vision to reinforcement learning to sensor-based Al, the development of applications in these fields has led
to better performance here, allowing machines to communicate and collaborate with humans more naturally.

Additionally, Al models like CLIP (Contrastive Language-Image Pretraining) and DALL-E have shown promising results
in generating and interpreting images from textual input, allowing for integration of language and visual
comprehension. Such multimodal abilities are essential for Al systems that must reason commonsensically from both
verbal and perceptual information.

5.4. Reinforcement Learning from Human Feedback (RLHF)

Another important breakthrough in Al commonsense reasoning has been reinforcement learning with human feedback
(RLHF). HumanGuidedAl specifically refers to a technique in which human evaluators interact with Al systems,
correcting them when they are making wrong assumptions or misinterpreting information based on the guideline from
an external knowledge source, thus enhancing Al systems.

Real-life human feedback (RLHF) has been crucial in fine-tuning large language models to make them more in line with
human reasoning. For instance, OpenAl's ChatGPT has received several iterations through RLHF, resulting in its ability
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to handle ambiguities, maintain logical coherence throughout conversations and generate responses that are more
accurate. They ensure that Al learns not only from structured datasets but also from live human interactions, gradually
improving its grasp of natural language subtleties and everyday reasoning.

5.5. Commonsense Knowledge Bases and Crowd-Sourcing

To enhance the reasoning capabilities of Als, researchers started relying on commonsense knowledge bases that
compile facts about the real world along with logical links between those facts. Resources like ConceptNet, ATOMIC,
and the Commonsense Knowledge Graph offer structured commonsense information that lets Al draw from information
curated by humans to guide its decisions.

Crowdsourcing has been an important enabler for this type of knowledge base. Massive human input across platforms
like Amazon Mechanical Turk and Al-aided annotation tools can be harnessed to train Al models with a diverse range
of human perspectives. Integrating structured knowledge with machine learning allows Al to build a more
sophisticated understanding of commonsense concepts.

The rise of large language models and their use for reasoning at scale, along with the examples of neuro-symbolic Al,
multimodal learning, reinforcement learning with human feedback, and semi-structured knowledge bases. Although
these innovations have greatly enhanced Al's capability to process commonsense knowledge, issues persist that take
the form of completeness and intelligibility in objective reasoning. Future trends in hybrid Al interaces, human-Al
collaboration,and ethical Al governance will be essential in bridging the gap between artificial and human intelligence.

ML Improves
Al Reasoning

Commonsense
Knowledge Bases

Neuro-
Symbolic Al

Figure 2 Applications of Commonsense Reasoning in Al Systems

Commonsense reasoning enhances Al systems by allowing them to make intuitive judgments, adapt to new situations,
and understand implicit knowledge that humans take for granted. Its integration has broad implications across various
industries, improving Al's ability to interact with the real world in a more natural and intelligent manner. From
healthcare to autonomous systems, commonsense reasoning is a crucial component in making AI more reliable,
explainable, and user-friendly.

5.6. Healthcare and Medical Diagnosis

In the healthcare industry, Al-powered systems are used for diagnosing diseases, recommending treatments, and
assisting medical professionals in decision-making. Commonsense reasoning enables these systems to interpret patient
symptoms more holistically rather than relying solely on raw data.

For example, a conventional Al diagnostic system may detect a high fever and conclude that the patient has an infection.
However, a system with commonsense reasoning could consider additional contextual factors—such as recent
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vaccinations, travel history, or environmental conditions—to refine its diagnosis. By integrating external knowledge,
these Al systems can avoid misdiagnoses and provide more accurate recommendations.

Additionally, Al chatbots used for patient interactions benefit from commonsense reasoning when understanding user
concerns. If a patient reports "feeling dizzy after skipping breakfast," an Al system equipped with commonsense
reasoning can infer that low blood sugar might be a factor, rather than assuming a severe medical condition.

5.7. Autonomous Vehicles and Robotics

Autonomous systems, including self-driving cars and robotic assistants, require commonsense reasoning to navigate
complex environments and make real-time decisions. Traditional Al models follow programmed rules, but unexpected
situations—such as a child running onto the street or a construction zone blocking a known route—demand adaptive
reasoning beyond predefined scenarios.

Commonsense reasoning allows self-driving cars to infer intentions, anticipate human behavior, and adjust their actions
accordingly. For example, if an Al-powered vehicle detects a pedestrian walking near a crosswalk while looking at their
phone, commonsense reasoning would suggest a higher probability that the pedestrian might step onto the road
unexpectedly. Similarly, robotic assistants in homes or industrial settings can use commonsense to determine the most
efficient ways to complete tasks while adapting to changing conditions.

5.8. Virtual Assistants and Conversational Al

Al-driven virtual assistants, such as Siri, Alexa, and Google Assistant, have become an integral part of daily life, helping
users with tasks ranging from scheduling appointments to answering general knowledge questions. However, their
effectiveness is often limited by their ability to understand human intent beyond direct commands.

Commonsense reasoning enables these virtual assistants to interpret requests more accurately. For instance, if a user
asks, "Can I wear shorts today?" the assistant must consider the context, such as the current weather, location, and social
norms, to provide a meaningful response. Similarly, Al chatbots used in customer service can understand implied
emotions and respond more empathetically.

5.9. Fraud Detection and Cybersecurity

In financial and cybersecurity applications, commonsense reasoning improves Al’s ability to detect anomalies and
fraudulent activities. Traditional fraud detection models rely on identifying patterns from historical transaction data,
but fraudsters continuously evolve their tactics. Al systems equipped with commonsense reasoning can infer suspicious
behavior that deviates from normal patterns in a more intuitive way.

For example, if a credit card is used to make a purchase in one country and then an hour later in another country,
commonsense reasoning suggests that the transaction is highly unlikely unless additional factors (such as a VPN or an
international flight) are considered. Similarly, in cybersecurity, Al systems can use commonsense to determine whether
a particular email or login attempt exhibits characteristics of phishing or hacking, even if it does not match previous
attack patterns.

5.10. Education and Personalized Learning

Al-driven educational platforms leverage commonsense reasoning to enhance personalized learning experiences.
Unlike static e-learning systems that follow predefined curricula, Al tutors with commonsense reasoning can adapt to
individual students’ learning styles, preferences, and difficulties.

For example, if an Al tutor notices that a student struggles with a math concept but excels in visual learning, it may
suggest using diagrams or interactive exercises rather than standard text explanations. Additionally, commonsense
reasoning helps Al tutors understand the emotional state of students based on their engagement levels, enabling them
to adjust lesson difficulty or provide encouragement when needed.

5.11. Scientific Research and Data Analysis

Al has revolutionized scientific research by analyzing vast amounts of data to identify patterns, generate hypotheses,
and accelerate discoveries. Commonsense reasoning enhances Al's ability to validate findings, detect anomalies, and
refine predictions.
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In fields such as climate science, commonsense reasoning allows Al to differentiate between natural climate variations
and unusual anomalies that warrant further investigation. Similarly, in drug discovery, Al systems use commonsense
knowledge to predict potential side effects of new compounds by drawing analogies to existing medications rather than
relying solely on statistical models.

The integration of commonsense reasoning into Al systems is transforming industries by improving decision-making,
enhancing user interactions, and increasing adaptability. Whether in healthcare, autonomous systems, cybersecurity,
or education, Al benefits from the ability to reason beyond predefined rules and apply intuitive understanding to real-
world scenarios. However, while advancements have been made, further research is needed to refine Al's ability to
handle ambiguous situations, infer intent, and make ethical judgments. As commonsense reasoning continues to evolve,
its applications will expand, making Al more reliable, intelligent, and aligned with human expectations.

6. Approaches to Enhancing Commonsense Reasoning in Al

Despite the challenges associated with commonsense reasoning, researchers and Al developers have been actively
exploring various approaches to enhance Al’s ability to reason like humans. These approaches range from knowledge-
based systems and deep learning models to hybrid neuro-symbolic Al and human-in-the-loop techniques. By combining
structured knowledge with adaptive learning, Al systems are gradually improving their ability to interpret ambiguous
situations, infer causality, and apply commonsense logic to real-world tasks.

6.1. Knowledge-Based Systems and Commonsense Databases

One of the earliest approaches to instilling commonsense reasoning in Al involves the use of structured knowledge
bases. These systems store vast amounts of information about everyday concepts, relationships, and cause-and-effect
patterns, allowing Al to reference human-curated commonsense knowledge.

6.1.1. Prominent commonsense knowledge bases include:

e ConceptNet: A semantic network that encodes relationships between words and concepts, helping Al
understand context and implications.

e ATOMIC: A knowledge graph specifically designed for reasoning about human social interactions, emotions,
and behaviors.

e WordNet: A lexical database that groups words based on their meanings and relationships, providing Al with
linguistic context.

e Cyc: Along-term Al research project that aims to encode real-world knowledge in a structured format to enable
logical reasoning.

While these knowledge bases improve Al's ability to retrieve factual information, they have limitations. They require
manual updates, lack adaptability to new situations, and may struggle with context-dependent reasoning. Therefore,
researchers have turned to data-driven machine learning techniques to complement these structured systems.

6.2. Deep Learning and Large Language Models

Modern Al systems depend on deep learning architectures — primarily on large-scale transformer networks — to
automatically abstract commonsense knowledge from vast text corpora. Self-supervised learning has given rise to
models like GPT (Generative Pre-trained Transformer) and BERT (Bidirectional Encoder Representations from
Transformers), which have made astonishing strides in capturing knowledge implicitly.

Trained on an extensive dataset that includes books, articles, and dialogues, these models are capable of generalizing
this knowledge to new context. This is the case in point for a large language model, it is able to predict how a scenario
given would play out based on the data that has been trained on, without the need to have any human-like reasoning.
6.2.1. Yet, the deep learning models are still limited:

The latter may give you responses that sound very convincing but are wrong because they are relying on statistical

associations rather than actual reasoning.

e They have trouble extrapolating knowledge to novel or unseen contexts.
o They require a great deal of computation and data to work well.
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e To overcome these limitations, several researchers have proposed hybrid solutions that integrate symbolic
reasoning with deep learning-based models.

6.2.2. Neuro-Symbolic Al: Merging Knowledge and Reasoning

One of the possible approaches is Neuro-symbolic Al a new methodology that combines deep learning capabilities with
rule-based logical reasoning. This hybrid approach enables Al to work with structured knowledge while retaining the
flexibility that machine learning offers.

For instance, rather than simply predicting text sequences, a neuro-symbolic Al system can utilize knowledge graphs
and apply logical rules to further enhance its comprehension. For example, if such a model predicts A person that leaves
a cake in the oven for too long will be happy, thena symbolic reasoning component would fix it by inferring that burning
a cake is bad.

6.2.3. The approach is especially helpful in:

e Systems used for automated reasoning where explainability is a necessity — for example, legal Al and medical
diagnosis.

e Al need not avoid logical deduction when applied to robotic applications navigating physical environments
based on experiences learned through previous experiences.

e Organizational Al development, so rule-based reasoning can ease biases associated with deep learning models.

6.2.4. RLHF (Reinforcement Learning and Human Feedback)

Reinforcement Learning from Human Feedback (RLHF) has been a key advancement for Al to enhance common sense
reasoning ability. With this, Al models are trained with RL algorithms with direct human feedback integrated into them
to get them to do the right thing.

One application of RLHF has been to fine-tune text-generation agents like ChatGPT, where initial outputs can be
adjusted using feedback from users to better understand misinterpretations, specify the output more accurately, and
generally improve the accuracy of all reasoning. This results in a feedback loop where human-Al interaction can train
models for better and context-aware responses.

6.2.5. Moreover, RLHF is especially powerful in:

e Dialogue systems, in which Al has to infer user intent and respond in natural language.
e Pacifist agents Al agents typically need to make strategic decisions
e Interactive learning environments that learn from humans correcting them.

6.2.6. By: Multimodal Al: Bringing Information Together

Commonsense reasoning is not just text-based understanding; Humans use a range of sensory input — vision, sound,
contextual awareness — to arrive at decisions. To achieve this, Al researchers are creating multimodal models that
combine different data types to enhance reasoning.

6.2.7. For example:

Vision-language models such as OpenAl’s CLIP enable Al to visualize images and describe them in commonsense
fashion.

e Speech and emotion recognition systems augment Al's capacity to derive meaning from tone and facial
expressions.

e Used in robotics, sensor-based Al allows machines to make decisions based on the real world.

e Al systems that can analyze multiple datasets or modalities are more equipped to interpret real-world events
correctly.

6.2.8. Few-Shot Learning and Zero-Shot Learning: Making Al More Adaptable

Most traditional Al models demand massive amounts of training data in order to work well for novel tasks. Humans
use reason, though, and we can reason nicely even with limited information. Building on this idea, researchers are
creating few-shot learning and zero-shot learning approaches to allow Al to generalize knowledge even in cases with
very few examples or none at all.
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6.2.9. Few-shot learning helps Al learn to quickly adapt to unfamiliar tasks with only a few examples.

e Zero-shot learning allows Al to generalize and predict concepts it has not explicitly seen before, based on the
knowledge it has and the analogies it can draw.

e These techniques are especially useful for applications where data is limited, or where the Al must rapidly
learn to think in new environments.

e Finally, we have seen a great focus on commonsense in Al commonsense reasoning, driven by recent
developments in knowledge-based systems, deep learning, neuro-symbolic Al, reinforcement learning, and
multi-modal processing. Asking questions, going beyond data rules, and using heuristics, all help Al better
infer, adapt, and interact with the world like we do!

e While significant progress has been made, no single approach fully solves the challenge of commonsense
reasoning. Future developments will likely involve a combination of these methods, along with continuous
human feedback and ethical considerations, to ensure Al systems become more reliable and context-aware.

7. Challenges and Limitations of Commonsense Reasoning in Al

Despite significant advancements, commonsense reasoning in Al remains one of the most complex and unsolved
problems in artificial intelligence. Unlike structured problem-solving, commonsense reasoning requires Al to infer
implicit knowledge, handle ambiguities, and generalize beyond specific training data. Several challenges hinder the
development of Al systems with human-like commonsense reasoning, ranging from data limitations to ethical concerns
and computational constraints.

7.1. Lack of True Understanding and Generalization

One of the fundamental challenges in Al commonsense reasoning is that Al models do not "understand" information the
way humans do. Large language models and deep learning systems process statistical correlations within data, but they
often fail to develop an intuitive grasp of real-world concepts.

For instance, an Al might generate text that appears coherent but lacks real-world applicability. If asked, "What happens
if you drop an ice cube into hot coffee?" a language model may predict that the ice will "mix with the coffee" rather than
melt. This limitation arises because Al lacks the experiential knowledge that humans gain through direct interaction
with the world.

Additionally, Al models struggle to generalize beyond their training data. A human can apply commonsense reasoning
to novel situations without explicit prior exposure, whereas Al models often fail when faced with unfamiliar scenarios
or edge cases.

7.2. Data Biases and Ethical Concerns

Commonsense reasoning in Al is influenced by the data used to train it. Since Al systems learn from vast amounts of
human-generated text and interactions, they inherit the biases, inconsistencies, and cultural perspectives embedded
within the data.

7.2.1. For example

e Al models trained primarily on Western-centric datasets may struggle to interpret commonsense concepts
relevant to non-Western cultures.

e Gender, racial, and socioeconomic biases present in training data can lead Al to make unfair or misleading
assumptions.

e Stereotypical associations, such as linking certain professions to specific genders, can reinforce harmful biases.

Addressing these biases requires careful dataset curation, algorithmic fairness techniques, and human oversight.
However, eliminating bias completely remains an ongoing challenge.

7.3. Ambiguity and Context Dependence

Human reasoning relies heavily on context, allowing us to interpret ambiguous statements based on prior knowledge
and situational cues. Al, however, struggles with ambiguity and may misinterpret context-dependent meanings.
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For example, the phrase "He didn’t see the dog because it was too dark” requires commonsense understanding to
determine that "it" refers to darkness, not the dog. Many Al models fail to resolve such ambiguities correctly, leading to
misinterpretations in conversational Al and natural language processing tasks.

Moreover, Al lacks the ability to understand implicit social norms, sarcasm, humor, or figurative language without
extensive fine-tuning. This limitation affects Al applications in areas such as customer service, virtual assistants, and
content moderation.

7.4. Computational Complexity and Resource Demands

Achieving human-like commonsense reasoning requires massive computational resources, particularly for large-scale
deep learning models. Training state-of-the-art Al models demands high-performance hardware, extensive datasets,
and continuous refinement, making it both expensive and environmentally unsustainable.

Additionally, deploying Al models with commonsense reasoning capabilities requires balancing computational
efficiency with reasoning depth. Many Al applications, such as autonomous systems and real-time decision-making
tools, need to process information rapidly. However, the complexity of commonsense reasoning increases
computational costs, making real-time implementation challenging.

7.5. Lack of Explainability and Interpretability

Most Al systems, particularly deep learning models, function as "black boxes," meaning that their decision-making
processes are not easily interpretable. Commonsense reasoning involves multi-step inference, where Al must connect
multiple pieces of knowledge to reach a conclusion. However, without transparency in how these inferences are made,
users may struggle to trust Al-generated decisions.

For example, if an Al system rejects a loan application based on inferred commonsense reasoning, financial institutions
and applicants need to understand the justification behind the decision. The lack of interpretability in Al reasoning
models raises concerns about accountability, fairness, and regulatory compliance.

Developing explainable Al (XAI) techniques is essential for making commonsense reasoning models more transparent.
Researchers are working on methods to provide human-readable explanations for Al decisions, but fully interpretable
commonsense reasoning remains an open challenge.

7.6. Dependence on High-Quality Data

Al models require vast amounts of high-quality data to develop effective commonsense reasoning abilities. However,
collecting and curating commonsense knowledge is a labor-intensive process. While structured knowledge bases (e.g.,
ConceptNet, ATOMIC) provide useful insights, they remain incomplete and struggle to capture the full complexity of
human reasoning.

Additionally, real-world knowledge is constantly evolving, requiring Al systems to stay updated. Static datasets quickly
become outdated, leading to gaps in Al's commonsense knowledge. For example, an Al trained before the COVID-19
pandemic might lack awareness of the social changes that emerged afterward, impacting its ability to reason about
current events.

To address this, researchers are exploring continuous learning approaches, where Al models dynamically update their
knowledge based on new data. However, implementing such adaptive learning while maintaining consistency and
avoiding misinformation remains a technical challenge.

7.7. Ethical and Philosophical Challenges

Beyond technical limitations, commonsense reasoning in Al raises broader ethical and philosophical questions. Some of
the key concerns include:

e AI's role in decision-making: Should Al systems be allowed to make decisions that require human-like
reasoning, such as legal judgments or medical diagnoses?

e Moral reasoning: Can Al develop an understanding of ethical principles, and if so, how should it be trained to
handle moral dilemmas?

e Human-Al collaboration: How can AI's commonsense reasoning be aligned with human values while
preventing unintended consequences?
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As Al systems become more advanced, ensuring that they operate within ethical boundaries and align with human
expectations will require careful regulation, interdisciplinary collaboration, and robust oversight mechanisms.

Despite rapid progress, commonsense reasoning remains one of the most difficult challenges in Al. Current systems
struggle with true understanding, context sensitivity, and adaptability to novel situations. Additionally, biases,
computational constraints, and interpretability issues pose significant obstacles to developing Al with human-
like reasoning abilities.

Overcoming these challenges will require a combination of improved machine learning techniques, knowledge-based
reasoning, human feedback, and ethical considerations. As Al continues to evolve, researchers must address these

limitations to create more intelligent, fair, and trustworthy Al systems capable of robust commonsense reasoning.

Table 2 Challenges and Limitations of Commonsense Reasoning in Al

Challenge

Description

Lack of True Understanding
& Generalization

Al models process statistical patterns but lack real-world experiential knowledge,
limiting their ability to reason intuitively.

Data Biases and Ethical

Training data reflects human biases, leading Al to inherit and perpetuate stereotypes,

Concerns cultural biases, and fairness issues.
Ambiguity and  Context | Al struggles to interpret context-based meanings, leading to misinterpretations in
Dependence conversational Al and decision-making systems.

Computational Constraints

Commonsense reasoning requires extensive knowledge processing, which can be

computationally expensive and challenging to implement at scale.

Lack of
Interaction

Real-World | Unlike humans who learn through experience, Al lacks direct interaction with the

physical world, limiting its ability to develop true commonsense reasoning.

8. Future Directions and Innovations in Commonsense Reasoning for Al

As artificial intelligence continues to evolve, the pursuit of robust commonsense reasoning remains a central research
challenge. While current Al models demonstrate impressive capabilities in pattern recognition and statistical inference,
they still struggle with intuitive reasoning, adaptability, and human-like decision-making. Future advancements in
commonsense reasoning will likely emerge from interdisciplinary research, novel Al architectures, and improved
integration of human knowledge with machine intelligence.

This section explores key future directions and innovations aimed at enhancing commonsense reasoning in Al systems.

8.1. Advancements in Neuro-Symbolic Al

A promising direction in Al research is the development of neuro-symbolic Al, which combines the strengths of deep
learning with traditional symbolic reasoning. By integrating statistical learning with rule-based logical inference, neuro-
symbolic systems can process structured knowledge while maintaining flexibility for novel situations.

8.1.1. Future neuro-symbolic Al systems are expected to:

e Use structured commonsense knowledge (e.g., knowledge graphs) alongside deep learning for more robust
reasoning.

e Improve explainability by generating logical steps behind Al decisions.

e Enhance adaptability by learning new rules dynamically instead of relying solely on pre-trained models.

This approach has significant implications for applications requiring explainability and structured reasoning, such as
legal Al, medical diagnostics, and automated scientific discovery.

8.2. Self-Supervised and Continual Learning for Commonsense Reasoning

Current Al models require vast amounts of labeled training data to develop reasoning capabilities. However, humans
learn commonsense knowledge through continuous exposure to the world, rather than by memorizing predefined
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datasets. Self-supervised learning and continual learning offer potential solutions for enabling Al to acquire
commonsense knowledge in a more human-like manner.

8.2.1. Future research in these areas aims to

e Develop Al systems that learn from real-world interactions without requiring explicit human supervision.

e Enable Al to retain and refine knowledge over time, adapting to new situations rather than being confined
to static training data.

e Reduce reliance on large-scale annotated datasets by leveraging natural interactions and feedback loops.

By shifting towards continual learning paradigms, Al could develop commonsense knowledge in a more flexible and
scalable manner.

8.3. Multi-Modal Commonsense Al

Humans rely on multiple senses—such as vision, hearing, and touch—to understand the world and make commonsense
judgments. Future Al systems will integrate multi-modal learning, allowing them to process information from various
sources, such as text, images, audio, and sensor data.

8.3.1. Multi-modal Al for commonsense reasoning will enable

e Better scene understanding: Al could interpret events more accurately by combining visual perception with
textual reasoning (e.g., understanding a cooking scenario based on both images and instructions).

e Emotion and intent recognition: Al systems could infer human emotions and intentions through speech,
facial expressions, and contextual cues.

e Enhanced robotic intelligence: Al-powered robots could navigate complex environments by using vision,
sound, and touch to make real-time decisions.

As multi-modal Al models advance, they will become more capable of reasoning across different types of information,
leading to smarter and more adaptable Al systems.

8.4. Hybrid Commonsense Knowledge Graphs

While existing commonsense knowledge bases (e.g., ConceptNet, ATOMIC) provide structured knowledge, they are
often incomplete and static. Future innovations will focus on dynamic and hybrid commonsense knowledge graphs
that can evolve over time.

8.4.1. Key improvements in this area include:

e Automatic knowledge acquisition: Al systems will extract new commonsense facts from real-world
interactions and continuously update knowledge graphs.

e Context-aware reasoning: Instead of rigidly applying predefined facts, Al will tailor commonsense knowledge
based on context.

e Personalized commonsense Al: Al systems could develop user-specific knowledge bases, adapting reasoning
based on individual preferences and experiences.

These advancements will make Al more adaptable, improving its ability to apply commonsense reasoning in real-world
applications.

8.5. Commonsense-Augmented Large Language Models

Large language models (LLMs) like GPT have demonstrated remarkable language understanding capabilities, but they
still struggle with true reasoning. Future LLMs will integrate explicit commonsense reasoning mechanisms, combining
deep learning with structured knowledge sources to improve inference capabilities.

8.5.1. Innovations in this area will focus on:

e Fine-tuning LLMs with explicit commonsense constraints to ensure more logical and coherent reasoning.

e Augmenting LLMs with external reasoning modules, such as symbolic logic engines or causal inference models.

e Developing ethical and fair commonsense Al, ensuring that Al-generated reasoning aligns with human values
and avoids biases.
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By incorporating explicit reasoning mechanisms, next-generation language models will move closer to human-level
commonsense understanding.

8.6. Commonsense Al for Ethical Decision-Making

8.6.1. As Al becomes more embedded in critical decision-making processes, future developments will focus on integrating
ethical commonsense reasoning into Al systems. This includes:

e Moral reasoning models that allow Al to evaluate ethical dilemmas in legal, medical, and social contexts.
e Bias-aware Al frameworks that identify and mitigate potential biases in commonsense reasoning.
e Regulatory-compliant Al systems that ensure fairness and transparency in decision-making.

Ethical commonsense Al will play a vital role in ensuring that Al-driven decisions align with societal norms and values.

8.7. Human-AlI Collaboration in Commonsense Learning

8.7.1. Instead of developing fully autonomous Al systems, future Al research will emphasize human-Al collaboration to
improve commonsense reasoning. This involves:

e Interactive learning frameworks, where Al continuously refines its commonsense knowledge based on real-
time human feedback.

o Explainable Al systems, allowing users to understand and modify Al's reasoning process.

e Crowdsourced commonsense reasoning, where Al learns from diverse human inputs to reduce cultural
biases.

Combining a machine learning approach with some human intelligence, Al can gain stronger commonsense reasoning
with a nuanced contextual perspective.

After: The future of commonsense reasoning in Al is neuro-symbolic learning, continual knowledge acquisition, multi-
model processing, and ethical Al frameworks. Divining, adapting, and reasoning so that they mirror the human mind.]

But bringing us closer to human-like commonsense reasoning will need continual interdisciplinary research and
collaboration, as well as a commitment to addressing the ethical and societal challenges. In learning how humans
perceive the world, we can unlock exciting new forms of intelligent automation, augmenting human creativity, and
advancing human intelligence through human-centric Al collaboration.

Smarter &
Ethical Al

Self-
Supervised
Learning

Future 3 Implications
The advancement of commonsense reasoning in Al will have profound implications across various domains, shaping

the way intelligent systems interact with the world, make decisions, and assist in human activities. As Al continues to
evolve, its ability to reason with common sense will define its success in real-world applications.
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9. Al in Healthcare and Medical Diagnostics
Commonsense reasoning will enhance Al-driven medical systems, enabling them to interpret patient symptoms in a

more human-like manner. Future Al-powered healthcare applications will:

e Provide more accurate diagnoses by understanding contextual patient histories.
e Improve patient interactions by recognizing implicit symptoms and behavioral patterns.
e Assist doctors in decision-making by integrating structured medical knowledge with real-world observations.

By incorporating commonsense reasoning, medical Al can reduce diagnostic errors, personalize treatment plans, and
offer more empathetic patient care.

9.1. Financial Forecasting and Risk Assessment

In finance, Al's ability to reason with common sense will revolutionize risk assessment, fraud detection, and market

predictions. Al models enhanced with commonsense reasoning will:

e Better evaluate market sentiment by understanding nuanced financial news and social signals.
e Identify fraudulent transactions by recognizing patterns beyond statistical anomalies.
e Improve investment strategies by integrating historical data with real-world economic contexts.

As Al-driven financial tools become more sophisticated, they will provide deeper insights and more reliable predictive
analytics, reducing uncertainty in financial decision-making.

9.2. Autonomous Systems and Robotics

Self-driving cars, industrial robots, and automated assistants rely on Al for real-time decision-making. Commonsense

reasoning will enhance their ability to navigate dynamic environments by:

e Understanding social norms in human-AlI interactions (e.g., self-driving cars yielding to pedestrians).
e Adapting to unforeseen circumstances beyond pre-programmed responses.
e Improving robotic perception to infer object properties and human intentions.

With commonsense reasoning, autonomous systems will become safer, more efficient, and better at integrating into
human-centered environments.

9.3. Ethical Al and Fair Decision-Making
Al's decision-making processes increasingly influence legal, social, and economic systems. Commonsense reasoning will

play a key role in ensuring Al-driven decisions align with ethical and moral considerations by:

e Reducing bias in automated hiring, lending, and law enforcement systems.
e Improving Al fairness by understanding socio-cultural contexts in decision-making.
e Enhancing explainability, allowing Al systems to justify their reasoning in human-understandable terms.

Future Al governance will rely on commonsense reasoning to create systems that are not only efficient but also just,
ethical, and aligned with societal values.

Table 3 Future Implications of Commonsense Reasoning in Al

Domain Potential Impact
Healthcare & Medical | Al will provide more accurate diagnoses, personalize treatment plans, and interpret
Diagnostics patient symptoms with a deeper contextual understanding.

Financial Forecasting & Risk | Al will enhance fraud detection, improve market predictions, and develop more
Assessment accurate risk assessment models.

Autonomous  Systems & | Al will enable self-driving cars, industrial robots, and automated assistants to
Robotics navigate complex environments with better adaptability.
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Ethical Al & Fair Decision- | Al systems will become more transparent, reduce biases, and ensure fairness in
Making hiring, lending, and legal decision-making.

Human-Al Collaboration & | Al will move beyond automation to assist in personalized recommendations, virtual
Personalization assistants, and interactive learning.

9.4. Human-AI Collaboration and Personalized Al

Al with robust commonsense reasoning will move beyond automation toward deeper human-AI collaboration. Future
applications will:

e Personalize virtual assistants based on user-specific preferences and behavior.
e Enable Al to provide contextual recommendations in education, business, and daily life.
e Facilitate interactive learning where Al refines its commonsense knowledge through real-world interactions.

Tying together a machine learning approach with a few human intelligences, Al can have stronger commonsense
reasoning with a nuance context-based understanding.

After: Commonsense reasoning in Al will be neuro-symbolic learning, continual knowledge acquisition, multi-model
processing, and ethical Al frameworks Divining, Looting, and Rationalizing So That They Reflect the Human Brain.]

However, to move closer to human-like commonsense reasoning will require ongoing interdisciplinary research and
collaboration and also a commitment to tackling the ethical and societal challenges. In understanding how humans see
the world, we are offered some incredible opportunities for new sorts of intelligent automation that enhances human
creativity and drives human intelligence forward via human- Al collaboration.

10. Conclusion

Commonsense reasoning is a basic but so far elusive goal in artificial intelligence. Although Al has advanced in the
fields of language, images, and analytics, its own approaches could never replace the human paradigms applied
seamlessly during daily tasks. It also opens the door to inferring implicit knowledge, navigating ambiguity, and adapting
to novel contexts, which is critical for making Al systems more reliable, trustworthy, and effective in the real world.

In this article, we have explored the principles behind commonsense reasoning, the approaches used to create
commonsense systems, the obstacles that stand in the way, and the future developments that can make Al more
intuitive. The quote illustrates that even though today's Al models might approximate commonsense reasoning to some
degree, they are still miles away from true understanding. Such reasoning gaps result from reliance on statistical
patterns, limited contextual understanding, and biases in training data.

Focusing forward, the convergence of neuro-symbolic Al, continual learning, multi-modal integration & ethical Al
frameworks are going to shape the future of commonsense reasoning in Al. Researchers are striving for Al systems that
can identify patterns, as well as reason through problems in a way that matches human intuition and ethics. The
progress in this direction will be propelled by the emergence of hybrid Al models, enriched knowledge bases, and
human-AlI collaborative learning approaches.

The consequences of having strong commonsense reasoning in Al are huge. Commonsense reasoning can enable better
conversational Al, decision-support systems, autonomous machines, and ethical Al governance. To ensure that these
systems are developed in a responsible and beneficial way, there needs to be interdisciplinary collaboration including
computer scientists and cognitive researchers, ethicists, and policymakers.

Al is now focused not solely increasing intelligence of the machine but also making them more humanlike, more ethical
and thereby more trusted. As we look to the future of Al, overcoming the obstacles of commonsense reasoning will be
crucial in unlocking its full potential, producing systems that are not only powerful but also in sync with human
understanding and values.
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