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ABSTRACT

In recent years, there has been remarkable progress in Artificial Intelligence (Al), leading to
transformative impacts across various industries and reshaping how individuals engage with
technology. Nevertheless, it is imperative to acknowledge and come to terms with the intrinsic
limitations of Al. This in-depth literature review meticulously investigates the distinct boundaries
delineating Al's capabilities, shedding light on its strengths and shortcomings. Delving into the
primary hurdles confronted by both researchers and practitioners in their pursuit of creating
genuinely intelligent machines, the study underscores the pressing necessity of surmounting
these challenges to drive advancements and promote innovation within the realm of Al.
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1. INTRODUCTION

The field of Artificial Intelligence (Al) has witnessed unprecedented growth and development in recent
years, captivating the interest and investment of researchers and practitioners across a multitude of
disciplines. Al, often hailed as a transformative technology with the potential to revolutionize society,
has found applications in various sectors such as autonomous vehicles, natural language processing,
healthcare, finance, and robotics. This surge in Al innovation can be attributed largely to
advancements in machine learning, deep learning, and neural networks, driving novel discoveries and
ground-breaking applications that were once deemed unimaginable. One of the key drivers of Al
advancement is the rapid progress in machine learning algorithms, particularly deep learning, which
has significantly enhanced the capabilities of Al systems (LeCun et al., 2015). Deep learning, a subset
of machine learning that utilises neural networks to mimic the human brain's decision-making process,
has revolutionized Al applications by enabling machines to process vast amounts of data and learn
complex patterns and relationships (Schmidhuber, 2015).

This has led to significant breakthroughs in speech recognition, image classification, natural language
processing, and other Al applications, propelling the field forward and expanding its potential impact
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on various industries. The proliferation of Al applications in autonomous vehicles represents a
paradigm shift in transportation technology, with companies such as Tesla, Waymo, and Uber investing
heavily in Al-powered self-driving technology (Sun et al., 2020). Al algorithms in autonomous vehicles
enable real-time decision-making based on sensor data, environmental factors, and traffic conditions,
with the ultimate goal of improving road safety and efficiency. While significant progress has been
made in the development of autonomous vehicles, challenges such as regulatory frameworks, ethical
considerations, and societal acceptance still pose barriers to widespread adoption (Anderson et al.,
2015).

In the realm of natural language processing, Al has made remarkable strides in enabling machines to
understand and generate human language, fostering innovations in virtual assistants, chatbots,
sentiment analysis, and machine translation (Devlin et al.,, 2019). Natural language processing
algorithms powered by Al have revolutionized the way we interact with technology, enabling seamless
communication between humans and machines through voice commands, text inputs, and dialogue
systems. These advancements have implications for customer service, healthcare, education, and
other fields where effective communication is essential for success. In healthcare, Al applications have
demonstrated great potential in medical imaging analysis, disease diagnosis, drug discovery, and
personalized treatment recommendations (Esteva et al., 2017). Machine learning algorithms trained
on vast amounts of clinical data can accurately detect anomalies in medical images, predict disease
outcomes, and assist healthcare professionals in making informed decisions. The integration of Al in
healthcare systems has the potential to enhance patient care, improve diagnostic accuracy, and
streamline medical processes, ultimately leading to better health outcomes for individuals.

Al has also made significant inroads in the financial sector, with applications in algorithmic trading,
fraud detection, risk assessment, credit scoring, and customer service (Tseng et al., 2020). Machine
learning algorithms powered by Al can analyse vast datasets, identify patterns, and make predictions
in real-time, enabling financial institutions to optimize their operations, mitigate risks, and deliver
personalized services to customers. Al technologies such as chatbots and robo-advisors have
transformed the way financial services are delivered, offering customers convenience, efficiency, and
personalized recommendations through automated platforms. In the field of robotics, Al has
revolutionized the design and functionality of robots, enabling them to perform complex tasks with
precision, autonomy, and adaptability (Kaplan, Oudeyer & Baranes, 2012). Robotics powered by Al
technologies such as computer vision, sensor fusion, and reinforcement learning are capable of
navigating dynamic environments, interacting with humans, and executing tasks that were once
deemed too challenging for machines. Autonomous robots have applications in manufacturing,
logistics, healthcare, agriculture, and other industries where automation and efficiency are paramount,
showcasing the transformative potential of Al-powered robotics.

Despite the remarkable progress and achievements in Al research and applications, it is essential to
acknowledge the inherent limitations and challenges that Al systems face. Algorithmic biases, data
privacy concerns, ethical implications, and the explainability of Al decisions are critical issues that
must be addressed to ensure the responsible and ethical deployment of Al technologies (Hutson,
2018).

As Al systems become more complex and pervasive, there is a growing need for interdisciplinary
collaboration, regulatory oversight, and ethical frameworks to guide their development and
deployment in a manner that prioritizes human values and societal well-being. By addressing these
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challenges and limitations, researchers and practitioners can unlock the full potential of Al
technologies while mitigating potential risks and ensuring their positive impact on society.

In sum, the field of Artificial Intelligence (Al) has made significant advancements in recent years,
transforming industries, revolutionizing technology, and reshaping how humans interact with
machines. From autonomous vehicles to natural language processing, healthcare to finance, and
robotics to manufacturing, Al applications have permeated diverse sectors, offering unprecedented
opportunities for innovation and growth. Advancements in machine learning, deep learning, and neural
networks have driven the progress of Al, enabling machines to learn, adapt, and make decisions in
ways that were once thought to be exclusive to human intelligence. However, it is imperative to address
the limitations and challenges of Al systems to ensure responsible and ethical deployment, fostering
progress and innovation while safeguarding human values and societal well-being. By navigating these
complexities and embracing interdisciplinary collaboration, Al researchers and practitioners can
unlock the full potential of Al technologies, shaping a future where intelligent machines coexist
harmoniously with humans, enhancing our lives and advancing our shared goals.

2. LITERATURE REVIEW

Artificial intelligence (Al) has revolutionized various fields, with researchers exploring the capabilities
and limitations of intelligent systems. Minsky (1974) proposed a framework for representing
knowledge in Al systems, highlighting the challenges of encoding human-like intelligence in machines.
Goodfellow et al. (2016) discussed the limitations of deep learning models, emphasizing the need for
robust architectures beyond simple pattern recognition. Russell and Norvig (2016) provided a
comprehensive overview of Al techniques, underscoring the importance of understanding the inherent
limitations of intelligent systems. The progression of autonomous vehicle technology has garnered
substantial attention from policymakers and researchers (Anderson et al.,, 2015). Autonomous
vehicles depend on artificial intelligence (Al) technologies to traverse intricate environments and
execute real-time decisions, thereby spotlighting the intricate intertwining of Al and transportation
systems.

This convergence signals a pivotal moment in the evolution of mobility, as advancements in Al
capabilities are enabling vehicles to autonomously navigate roads and respond dynamically to a
myriad of situations. This symbiotic relationship between Al and transportation underscores the
potential for transformative changes in the way we conceive and interact with transport systems,
paving the way for safer, more efficient, and sustainable modes of mobility in the future. The
emergence of deep learning has heralded pivotal advancements in natural language processing,
exemplified by models such as BERT that showcase notable strides in language comprehension
(Devlin et al., 2019). These sophisticated models harness deep bidirectional transformers to bolster
contextual understanding, thereby unlocking fresh horizons for Al applications in linguistic endeavours.
This paradigm shift in language processing signifies a paradigmatic leap in the realm of artificial
intelligence, enabling machines to grapple with linguistic nuances and complexities with a newfound
level of dexterity and proficiency.

Within the realm of healthcare, deep neural networks have exhibited considerable potential in the
realm of dermatological diagnosis, reaching a level of accuracy akin to that of human dermatologists
in the classification of skin cancer (Esteva et al., 2017). This integration of Al into healthcare
infrastructures heralds a promising future in optimising diagnostic precision and enhancing patient
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prognoses. By leveraging the capabilities of Al technologies, healthcare systems can aspire towards
heightened levels of diagnostic acumen, thereby amplifying the quality of patient care and outcomes
within the medical landscape. The convergence of Al with medical practices signifies a transformative
trajectory towards augmented efficiency and efficacy in the realm of healthcare provision.

In the realm of robotic cognition, significant strides have been made through advancements in Al,
wherein hierarchical task machines and reinforcement learning have empowered robots to tackle
intricate tasks with remarkable efficiency (Kaplan et al., 2012). These innovative approaches have
bolstered the adaptability and autonomy of robots across a spectrum of environments, underscoring
the potential for substantial advancements in robotics technology. By integrating Al-infused
methodologies into robotic cognition, the capacity of robots to navigate diverse tasks and
environments is greatly augmented, paving the way for a future where robotic systems can exhibit
enhanced capabilities and versatility in their operations. The fusion of Al with robotic cognition
represents a pivotal paradigm shift in the field, heralding a new era of sophisticated and efficient
robotic functionalities that can redefine the landscape of various industries and applications.

In the realm of finance, the transformative impact of Al has been nothing short of revolutionary,
spearheading a paradigm shift in financial services by deploying cutting-edge applications
encompassing predictive analytics and risk assessment (Tseng et al., 2020). Strikingly empirical
studies have underscored the unparalleled efficacy of Al in enhancing financial decision-making,
accentuating the transformative potential of intelligent systems within the financial sector. The
integration of Al technologies in finance has not only accelerated operational processes but has also
refined risk management strategies and bolstered predictive capabilities, thereby instigating a wave
of innovation and efficiency within the industry. These advancements have not only reshaped
traditional financial practices but have also set a new standard for accuracy, speed, and reliability in
decision-making processes.

The burgeoning application of Al in finance is emblematic of a dynamic shift towards smarter, data-
driven strategies that have the capacity to revolutionize traditional financial services. By leveraging the
power of Al, financial institutions are poised to steer through complex market landscapes with
enhanced precision and foresight, thereby unlocking new opportunities for growth and resilience in an
ever-evolving economic landscape. The amalgamation of Al and finance heralds a new era of
unparalleled innovation, paving the way for a more dynamic, efficient, and effective financial
ecosystem. As the realm of Al continues to advance, researchers have embarked on a profound
exploration of the intricacies of deep learning techniques, underscoring the imperative for a thorough
comprehension and pioneering approaches in neural network architectures (LeCun et al., 2015;
Schmidhuber, 2015). These innovations are instrumental in propelling the frontiers of Al capabilities
and fostering a more widespread integration of Al technologies across a multitude of domains.

The ongoing evolution of Al has catalysed a surge of in-depth exploration into the nuances of deep
learning methodologies, culminating in a push towards the development of novel neural network
architectures that exhibit enhanced efficiency, flexibility, and performance. These advancements are
not only enriching the Al landscape but are also laying a solid foundation for the expansion of Al
applications into diverse sectors, ranging from healthcare and finance to transportation and beyond.
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The relentless pursuit of innovation in Al, particularly in the domain of deep learning, is opening up
new avenues for heightened intelligence and sophisticated problem-solving capabilities. By delving
into the intricacies of neural network architectures and refining deep learning techniques, researchers
are paving the way for a future where Al systems possess unprecedented levels of adaptability,
robustness, and applicability across an array of fields. This ongoing exploration and innovation in deep
learning are poised to redefine the boundaries of Al and unveil a multitude of possibilities for
transformative applications that have the potential to reshape industries and drive societal progress.

Moving forward, the integration of Al in the realm of autonomous driving poses a myriad of technical,
legal, and societal challenges, necessitating holistic and multifaceted solutions to overcome these
hurdles (Sun et al., 2020). It is imperative for policymakers and technology developers to prioritize the
assurance of safety and ethical standards in the deployment of autonomous vehicles, underscoring
the significance of addressing these critical considerations in the advancement of this technology.
The interdisciplinary essence of Al research underscores the crucial role of collaboration and
innovation in tackling the intricate intricacies of intelligent systems. By fostering synergies between
diverse fields and harnessing state-of-the-art technologies, researchers can drive the landscape of
artificial intelligence towards unparalleled levels of innovation and societal impact. This collective
effort and integration of insights from varying disciplines will pave the way for ground-breaking
advancements in Al, redefining conventional boundaries and ushering in a new era of transformative
possibilities.

3. RESEARCH METHOD

Given the intricate and interdisciplinary nature of the subject under study, a Literature Review is
considered the most suitable research methodology for this research. As the field of artificial
intelligence spans various domains such as finance, deep learning techniques, and autonomous
driving, a thorough examination of existing literature is crucial to acquire a comprehensive
understanding of the topic. By synthesising and analysing findings from a diverse range of sources, a
Literature Review enables the identification of key trends, gaps, and areas of consensus within the
research landscape. Moreover, in exploring the transformative potential of Al in finance, deep learning
techniques, and autonomous driving, a Literature Review provides a robust basis for establishing
connections between different studies and extracting valuable insights that can guide future research
endeavours. Through a critical evaluation of the existing body of knowledge, researchers can build
upon established theories and methodologies to further enhance understanding in this field.

However, despite its merits, there are limitations associated with the Literature Review as a research
method. One of the primary challenges is the potential for bias in the selection and interpretation of
literature, as researchers may inadvertently overlook or exclude relevant studies. Additionally, the
currency and validity of the sources included in the review can influence the overall reliability of the
findings. Furthermore, the scope of a Literature Review may be constrained by resource availability
and time, potentially restricting the depth and breadth of the analysis.

Essentially, while a Literature Review is an invaluable research methodology for investigating the
complexities of artificial intelligence in finance, deep learning techniques, and autonomous driving,
researchers should acknowledge and address its limitations to ensure the robustness and credibility
of their study. By adopting a critical and systematic approach to the review process, researchers can
mitigate potential biases and enhance the overall quality of their research output.
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4. FINDINGS

Based on the findings from the literature review, it is evident that the adoption of artificial intelligence
in finance, deep learning techniques, and autonomous driving is revolutionising these domains by
enhancing efficiency, accuracy, and automation. In the field of finance, Al-powered algorithms are
enabling faster and more informed decision-making, leading to improved risk management and
investment strategies. Deep learning techniques, such as neural networks, have shown remarkable
capabilities in processing large volumes of data and identifying complex patterns, thereby enhancing
predictive analytics and financial modelling.

Moreover, in the realm of autonomous driving, Al technologies are driving significant advancements in
vehicle automation and navigation systems. From advanced driver-assistance systems to fully
autonomous vehicles, Al is transforming the way we perceive and interact with transportation. The
incorporation of machine learning algorithms and computer vision techniques has enabled vehicles to
interpret their environment, make real-time decisions, and navigate complex scenarios with greater
precision and safety.

Furthermore, the literature review highlights the importance of addressing key challenges such as data
privacy, security, and ethical considerations in the deployment of Al technologies. As autonomous
systems become increasingly interconnected and reliant on data, ensuring the privacy and security of
sensitive information is paramount. Additionally, ethical concerns surrounding the decision-making
process of Al algorithms, particularly in critical applications like autonomous driving, necessitate
careful consideration and regulatory frameworks to safeguard the interests of society. Despite the
significant advancements in Al technologies, the literature review also acknowledges several
limitations and gaps in current research. These include the need for more robust evaluation metrics
for assessing the performance of Al systems, the challenges posed by adversarial attacks on deep
learning models, and the potential biases inherent in algorithmic decision-making. Addressing these
limitations will be crucial in advancing the field of Al and ensuring the responsible and ethical
deployment of intelligent systems in real-world applications.

Overall, the findings from the literature review underscore the transformative potential of artificial
intelligence in finance, deep learning techniques, and autonomous driving, while also highlighting the
critical importance of addressing challenges and limitations to foster innovation and responsible
implementation. By building upon the insights and knowledge gleaned from existing research,
researchers can continue to push the boundaries of Al innovation and drive positive impact across
diverse sectors.

5. LIMITATIONS TO THIS STUDY, RECOMMENDATIONS AND NEED FOR FURTHER RESEARCH:
Limitations of the literature review as a research method in this study include potential biases in the

selection of sources and the subjective interpretation of findings. The scope of the review may have
been limited by the availability of literature and the exclusion of non-English language sources.
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Additionally, the review may not have captured the most recent advancements in Al technologies and
their applications in finance, deep learning, and autonomous driving due to the rapidly evolving nature
of the field. Recommendations for future research include conducting primary empirical studies to
validate the findings of the literature review, exploring specific case studies or use cases in each
domain to provide a more in-depth analysis, and incorporating a multi-disciplinary approach by
integrating insights from different fields such as computer science, economics, and engineering.
Furthermore, researchers could investigate the ethical implications of Al technologies in finance, deep
learning, and autonomous driving in greater detail, and explore emerging trends such as explainable
Al and Al governance frameworks.

There is a need for further research to address the gaps identified in the literature review, such as
developing more robust evaluation metrics for assessing Al performance, investigating methods to
mitigate adversarial attacks on deep learning models, and exploring strategies to minimize biases in
Al algorithms. Future studies could also explore the potential societal impacts of widespread Al
adoption in finance, deep learning, and autonomous driving, including job displacement, digital divide,
and regulatory challenges. Additionally, research could focus on the integration of Al technologies with
other emerging trends such as Internet of Things (loT) and blockchain to create synergies and unlock
new possibilities for innovation. By addressing these limitations, implementing the recommendations,
and conducting further research in these areas, scholars can deepen our understanding of the
transformative potential of Al technologies in finance, deep learning, and autonomous driving, and
advance the responsible development and deployment of intelligent systems for societal benefit.

6. SUMMARY AND CONCLUSION:

In summary, this study has highlighted the expansive findings relating to the applications of Artificial
Intelligence (Al) in finance, deep learning, and autonomous driving. The literature review has provided
valuable insights into the current state of Al technologijes in these domains, showcasing their potential
to revolutionize industries, improve efficiency, and drive innovation. However, it is important to
acknowledge the limitations of the literature review as a research method, such as biases in source
selection and potential gaps in the coverage of recent advancements. Recommendations for future
research include the need for primary empirical studies to validate the findings, exploration of specific
case studies to deepen the analysis, and the integration of multi-disciplinary perspectives to enrich
insights. Ethical implications, emerging trends, and societal impacts of Al technologies in these
domains also warrant further investigation to ensure responsible development and deployment. In
conclusion, the exploration of the transformative potential of Al in finance, deep learning, and
autonomous driving has shed light on the ground-breaking advancements and possibilities in these
critical domains. Despite the significant strides made by Al in recent years, it is imperative to
acknowledge that Al is not a one-size-fits-all solution and has inherent limitations. By recognising and
understanding these limitations, researchers and practitioners can pave the way for the development
of more robust and intelligent systems that closely mimic human-like intelligence.

Addressing the identified limitations, implementing the provided recommendations, and conducting
further research will be pivotal in enhancing our comprehension of Al's capabilities and pushing the
boundaries of innovation. Through the advancement of knowledge and fostering responsible
innovation, we can harness the unparalleled power of Al technologies to drive progress and generate
positive societal impact in finance, deep learning, and autonomous driving. In essence, the journey
towards realising the full potential of Al requires constant vigilance, diligent research, and a
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commitment to addressing challenges as they emerge. By embracing these principles, we can propel
the evolution of Al technologies to new heights, shaping a future where intelligent systems play a
pivotal role in shaping a better world for all.
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