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Abstract: 

This paper presents a comprehensive assessment of recent advancements 

in practical artificial intelligence, focusing specifically on Narrow 

AI. This review scrutinizes the evolving landscape of AI applications 

across various sectors, examining its methodologies, implications, and 

real-world problem-solving capacities. Emphasizing the fundamental 

concepts of applied artificial intelligence, this article explores the 

impact of Narrow AI in vast applications e.g., healthcare, finance, 

manufacturing, and transportation, highlighting its essential role in 

decision-making processes, recognizing patterns, and enhansing 

predictive analytics. It further elaborates on the the methodologies 

driving AI advancements, spotlighting the relevance and efficacy of 

machine learning, deep learning, and reinforcement learning techniques 

within practical settings, showcasing their potential to address 

intricate challenges and foster innovation across diverse industries. 
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Introduction 
Artificial Intelligence (AI) refers to the development of computer 

systems capable of performing tasks that typically require human 

intelligence. These systems aim to simulate human-like cognitive 

functions, such as learning, problem-solving, decision-making, and 

language understanding. AI encompasses a wide spectrum of approaches, 

methodologies, and techniques, seeking to replicate or emulate human 

intelligence in machines. The goal is to create systems that can analyze 

data, make decisions, and adapt to new information without explicit 

programming. Applied Artificial Intelligence refers to the utilization 

of AI techniques and methodologies in practical applications across 

various domains. It involves implementing AI technologies to solve 

real-world problems, optimize processes, and enhance decision-making 



in specific fields such as healthcare, finance, manufacturing, 

transportation, and more. Applied AI encompasses the application of AI-

driven solutions to address complex challenges and streamline 

operations, aiming to improve efficiency, accuracy, and innovation in 

practical settings. Narrow AI, also known as weak or specialized AI, 

denotes AI systems designed and trained for specific tasks or domains. 

Unlike general AI, which aims to exhibit human-like intelligence across 

a broad range of tasks, Narrow AI focuses on excelling in a specific 

area or performing a set of predefined tasks efficiently. These systems 

are tailored and optimized for particular functions, such as image or 

speech recognition, natural language processing, autonomous vehicles, 

recommendation systems, and other specialized applications. Narrow AI 

systems operate within well-defined parameters and excel in their 

designated tasks but lack the broader cognitive abilities seen in 

general AI. 

 

Machine learning offers significant contributions to the understanding 

and progression of AI applications in practical settings. By dissecting 

recent advancements in applied AI and Narrow AI, the article provides 

a comprehensive overview of the evolving landscape within these 

domains. It delineates the methodologies, implications, and real-world 

applications of AI, shedding light on its transformative potential 

across diverse sectors such as healthcare, finance, manufacturing, and 

transportation. This comprehensive review offers insights into how AI 

technologies bolster decision-making, optimize processes, and drive 

innovation in various industries, underlining their potential to 

address complex real-world challenges. Moreover, the article serves as 

a valuable resource for researchers, practitioners, and stakeholders 

involved in the field of AI. By elucidating the foundational concepts 

and methodologies underpinning applied AI and Narrow AI, it offers a 

framework for understanding the intricacies and potential applications 

of these technologies. This understanding paves the way for informed 

decision-making regarding the adoption, development, and deployment of 

AI-driven solutions. Furthermore, the insights gleaned from this review 

can guide future research endeavors, driving advancements in AI 

methodologies and their practical applications, thus contributing to 

the ongoing evolution of AI technologies. 

 



Taxonomy of Applied AI 
Applied AI and Narrow AI encompass a diverse taxonomy of methods and 

applications, showcasing the breadth and depth of their contributions 

across multiple sectors. Machine learning stands as a foundational 

method within both domains, empowering systems to learn from data 

without explicit programming. Supervised learning trains models using 

labeled data, while unsupervised learning discerns patterns within 

unlabeled data. Reinforcement learning trains agents through trial and 

error interactions, fostering autonomous decision-making capabilities. 

Deep learning, a subset of machine learning, employs neural networks 

with multiple layers to unravel complex patterns. Convolutional Neural 

Networks (CNNs) excel in image recognition tasks, while Recurrent 

Neural Networks (RNNs) process sequential data. Furthermore, Generative 

Adversarial Networks (GANs) craft new data based on existing patterns, 

exhibiting innovation in data synthesis. Natural Language Processing 

(NLP) enables computers to comprehend and interpret human language. NLP 

methods include sentiment analysis, language translation, text 

summarization, and language modeling. These techniques facilitate 

applications in various sectors, including healthcare, finance, 

manufacturing, and autonomous systems. In healthcare, both Applied AI 

and Narrow AI revolutionize disease diagnosis, personalized medicine, 

drug discovery, and predictive analytics. Machine learning models 

analyze medical images for diagnostic purposes, while NLP extracts 

crucial insights from patient records, aiding in tailored treatments. 

Financial sectors benefit from AI applications, employing fraud 

detection mechanisms, risk assessment models, algorithmic trading 

strategies, and customer service chatbots. Machine learning identifies 

anomalies in financial data, bolstering risk evaluation in investments 

and aiding in automated trading systems. Manufacturing and Industry 4.0 

embrace Applied AI and Narrow AI through predictive maintenance, 

quality control systems, and supply chain management. AI-driven 

predictive models analyze sensor data, predicting machinery failures 

and optimizing production processes. Autonomous vehicles rely on Narrow 

AI techniques such as machine learning and computer vision for object 

detection, decision-making processes, and real-time responses. These 

technologies enable vehicles to interpret their surroundings and 

navigate effectively. Recommendation systems, a product of both 

domains, are instrumental in e-commerce, streaming services, and 



content delivery platforms. These systems leverage machine learning 

algorithms to suggest personalized products or content based on user 

preferences. Cybersecurity harnesses the power of AI methods like 

anomaly detection and automated response systems to identify potential 

threats and mitigate risks. Machine learning models analyze network 

behaviors, flagging suspicious activities for further investigation. 

Environmental monitoring reaps the benefits of AI technologies, 

utilizing image analysis and sensor data processing for land cover 

mapping, species recognition, and climate prediction. Machine learning 

aids in understanding environmental changes, guiding conservation 

efforts. In essence, the taxonomy of methods and applications within 

Applied AI and Narrow AI showcases their widespread impact across 

diverse sectors, reshaping industries, enhancing efficiency, and 

propelling innovation. These technologies continue to drive 

advancements and offer solutions to complex real-world challenges. 

Fundamental applied AI techniques encompass machine learning, deep 

learning, and natural language processing. Machine learning involves 

algorithms that enable systems to learn from data and make predictions 

or decisions without explicit programming. Deep learning, a subset of 

machine learning, utilizes neural networks with multiple layers to 

discern complex patterns. Natural Language Processing (NLP) focuses on 

enabling computers to understand, interpret, and generate human 

language, encompassing tasks like sentiment analysis, language 

translation, and text summarization. These fundamental techniques form 

the bedrock of AI applications, allowing systems to process data, 

recognize patterns, and make informed decisions. Narrow AI finds 

crucial applications across various domains, showcasing its 

practicality and effectiveness. In healthcare, Narrow AI aids in 

disease diagnosis, personalized medicine, and predictive analytics. 

Machine learning models interpret medical images, while NLP extracts 

insights from patient records. In finance, Narrow AI detects fraudulent 

activities, assesses risks in investments, and aids in algorithmic 

trading. Manufacturing leverages Narrow AI for predictive maintenance, 

quality control, and supply chain optimization. Autonomous vehicles 

rely on Narrow AI for object recognition and decision-making. 

Additionally, recommendation systems in e-commerce and content delivery 

platforms utilize Narrow AI to personalize user experiences. 

Cybersecurity employs Narrow AI for threat detection and response, 



analyzing network behaviors. These applications highlight the 

adaptability and impactful contributions of Narrow AI in solving real-

world problems across diverse sectors. 

 

 

Challenges 
Applied AI encounters several challenges that impede its widespread 

implementation and optimization. One significant challenge revolves 

around data quality and quantity. Acquiring large, high-quality 

datasets for training AI models remains crucial, yet often poses hurdles 

due to data privacy concerns, insufficient labeled data, or biases 

within datasets. The lack of comprehensive and diverse datasets limits 

the robustness and accuracy of AI systems. Another challenge involves 

interpretability and transparency. Complex AI models, particularly deep 

learning networks, are often deemed as "black boxes" due to their 

intricate internal workings, making it challenging to comprehend how 

decisions are reached. Interpretable AI is vital, especially in 

critical domains like healthcare or finance, where understanding the 

reasoning behind AI-driven decisions is crucial. Ethical considerations 

and biases represent another pressing challenge in AI. AI systems can 

inadvertently amplify societal biases present in training data, leading 

to discriminatory outcomes. Ensuring fairness, accountability, and 

ethical deployment of AI systems demands proactive measures to identify 

and mitigate biases. Scalability and adaptability are significant 

challenges in AI deployment. AI models often lack scalability to handle 

dynamic environments or diverse scenarios. Adapting AI systems to 

evolving conditions, novel data, or real-time changes remains an 

ongoing challenge, especially in complex and unpredictable 

environments. 

 

In the realm of Narrow AI, specific challenges align with its focused 

applications. Data scarcity within specialized domains limits the 

development and training of precise models. For instance, in 

healthcare, gathering adequate data for rare diseases or specific 

conditions proves challenging, hindering the development of tailored 

AI solutions. Moreover, domain-specific expertise and knowledge are 

crucial in Narrow AI applications, requiring collaboration between AI 

experts and domain specialists. Bridging this gap between AI expertise 

and domain knowledge remains a challenge in ensuring the relevance and 



accuracy of AI applications in specific fields. Interoperability of 

Narrow AI systems also poses challenges. Integrating AI solutions 

across different domains or systems often encounters compatibility 

issues, hindering seamless interactions and utilization of AI-driven 

technologies. The limitations in explainability persist in Narrow AI, 

mirroring those in broader applied AI. Understanding and interpreting 

decisions made by Narrow AI systems, especially in critical 

applications like healthcare or autonomous vehicles, remain crucial for 

their effective and safe deployment. 

Applied AI faces several challenges hindering its widespread 

implementation and optimization. One key issue is obtaining sufficient 

high-quality data for training AI models. Getting access to large, 

accurate datasets is vital, but it’s often difficult due to concerns 

about data privacy, insufficient labeled data, or biases within the 

datasets. These limitations affect the reliability and accuracy of AI 

systems. Another challenge is understanding how AI models make 

decisions. Some models, especially complex ones like deep learning 

networks, are like "black boxes." This makes it tough to grasp how they 

arrive at decisions. Having AI that’s easier to understand and interpret 

is important, especially in crucial areas like healthcare or finance, 

where knowing the rationale behind AI decisions is crucial. Ethical 

considerations and biases are also significant challenges in AI. AI 

systems might unintentionally magnify societal biases found in the data 

they’re trained on, leading to unfair outcomes. Ensuring fairness, 

accountability, and ethical deployment of AI requires active efforts 

to recognize and address biases. Scalability and adaptability are 

substantial hurdles in deploying AI. AI models might struggle to adapt 

to real-time changes or handle different scenarios. Making these 

systems flexible enough to cope with new conditions or data remains a 

significant challenge, particularly in complex environments. In Narrow 

AI, specific challenges are aligned with its focused applications. 

Acquiring adequate data within specific domains can be tough. For 

example, in healthcare, gathering enough data for rare diseases or 

specialized conditions can be challenging, limiting the development of 

precise AI solutions. Additionally, expertise in specific domains is 

crucial for Narrow AI. Merging AI knowledge with domain expertise is 

challenging to ensure accurate and relevant AI applications in 

particular fields. Ensuring compatibility among AI solutions across 



different systems can also be problematic. Lastly, ensuring that AI 

systems in Narrow AI are explainable remains a significant challenge, 

especially in critical areas like healthcare or autonomous vehicles. 

Understanding and interpreting decisions made by these systems are 

vital for their effective and safe deployment. 

 

 

Future trend 
The future trajectory of applied AI holds several significant trends 

shaping its evolution. One key trend is the convergence of AI with 

other emerging technologies, like the Internet of Things (IoT) and edge 

computing. This fusion will enable AI systems to collect and process 

data closer to its source, enhancing efficiency and enabling real-time 

decision-making in various applications. Explainable AI (XAI) emerges 

as a pivotal trend. Researchers are striving to develop AI models 

capable of explaining their decisions in a more understandable manner. 

This transparency is vital for building trust and acceptance, 

especially in critical domains such as healthcare and finance. Another 

anticipated trend is AI democratization, making AI tools and 

technologies more accessible to a broader audience. This 

democratization will empower individuals and smaller entities to 

harness AI for innovative solutions and problem-solving, fostering a 

more inclusive AI landscape. In Narrow AI, future trends align with 

those in applied AI but with a specialized focus. Advancements in 

domain-specific Narrow AI applications, particularly in fields like 

healthcare, finance, and manufacturing, are foreseen. Tailored 

solutions addressing specific industry challenges will drive innovation 

and efficiency. Moreover, the evolution of AI in autonomous systems, 

such as autonomous vehicles and robotics, marks a future trend in Narrow 

AI. Enhancements in decision-making, safety, and adaptability will be 

pivotal in enhancing the capabilities of these systems for various 

applications. Continued progress in natural language processing (NLP) 

is anticipated as a vital trend in both applied AI and Narrow AI. 

Further developments in language understanding, sentiment analysis, and 

language generation will fuel advancements in communication and 

information processing. Ethical AI and responsible AI deployment stand 

as essential trends for both applied AI and Narrow AI. Stricter 

adherence to ethical guidelines, addressing biases, and ensuring 



responsible deployment of AI technologies will play a significant role 

in shaping their future. Lastly, continuous research and innovation in 

AI, driven by collaborative efforts among academia, industry, and 

policymakers, will steer the future trends of both applied AI and Narrow 

AI, shaping a landscape of more intelligent, responsible, and versatile 

AI applications. 

Applied AI holds significance from philosophical perspectives, 

reflecting the intersection of technology, ethics, and humanity. It 

raises fundamental questions about human cognition, consciousness, and 

the nature of intelligence. The development and deployment of AI systems 

prompt discussions on the essence of human intelligence and the 

potential of creating artificial consciousness. Ethical considerations 

in applied AI are paramount, sparking debates on moral agency, 

responsibility, and the implications of AI-driven decision-making. 

Questions about the ethical deployment of AI, fairness, accountability, 

and bias recognition underscore the need for ethical frameworks guiding 

AI development and usage. Applied AI challenges traditional notions of 

human-machine interactions, redefining relationships between humans and 

technology. It prompts reflections on the augmentation of human 

capabilities through AI, raising concerns about dependency, autonomy, 

and the impact on societal norms and values. Philosophical explorations 

in applied AI delve into ethical, existential, and societal dimensions, 

shaping discussions on the ethical boundaries, responsibilities, and 

the human-AI symbiosis. 

 

 

Discussions 
AI showcases extensive applications across diverse industries, 

revolutionizing processes and augmenting capabilities. In healthcare, 

AI aids in disease diagnosis, personalized medicine, and drug 

discovery. Image recognition and analysis by AI assist radiologists in 

interpreting medical images with precision. AI-powered predictive 

analytics enhance patient care by forecasting disease risks and 

treatment outcomes. In finance, AI is pivotal for fraud detection, risk 

assessment, and algorithmic trading. Machine learning algorithms 

scrutinize vast financial datasets, identifying anomalies and potential 

fraudulent activities swiftly. AI-driven algorithms analyze market 

trends, facilitating informed investment decisions. Manufacturing 



leverages AI for predictive maintenance, quality control, and process 

optimization. AI-powered robotics streamline production lines, ensuring 

efficiency and minimizing errors. Predictive analytics based on AI 

models prevent machinery breakdowns, reducing downtime. In 

transportation, AI plays a significant role in autonomous vehicles, 

optimizing traffic flow, and improving safety. AI-powered navigation 

systems enhance route planning and real-time traffic management, 

minimizing congestion and accidents. In customer service, AI-driven 

chatbots offer immediate and personalized assistance, handling queries 

efficiently. Natural language processing allows these bots to 

comprehend and respond to customer inquiries promptly. Narrow AI, with 

its specialized focus, exhibits tremendous potential in various 

domains. In healthcare, Narrow AI aids in diagnostics, medication 

management, and patient monitoring. AI-powered diagnostic tools analyze 

medical images and patient data, aiding in accurate diagnoses. In 

finance, Narrow AI specializes in credit scoring, risk assessment, and 

algorithmic trading. AI algorithms assess creditworthiness, optimize 

lending decisions, and detect market trends, influencing investment 

strategies. Moreover, Narrow AI excels in personalized recommendation 

systems, prevalent in e-commerce and entertainment. These systems 

analyze user preferences, suggesting tailored products or content, 

enhancing user experiences. Autonomous systems, such as drones and 

robots in agriculture, utilize Narrow AI for precision farming, crop 

monitoring, and automated harvesting. AI-based algorithms analyze 

agricultural data, optimizing resource usage and crop yields. Narrow 

AI's domain-specific expertise, coupled with its focused applications, 

contributes significantly across sectors, offering tailored solutions 

that address specific industry challenges with precision and 

efficiency.  

 

 

Conclusions 
Applied AI holds pupularity due to its transformative impact across 

various sectors. It optimizes processes, enhances efficiency, and 

drives innovation, offering solutions to complex real-world challenges. 

Its applications in healthcare, finance, manufacturing, transportation, 

and customer service illustrate its versatility and effectiveness. AI 

aids in decision-making, automates tasks, and enables predictive 



analytics, fostering advancements that benefit society. The future of 

Narrow AI seems promising, given its specialized focus and domain-

specific expertise. Its applications in healthcare, finance, 

agriculture, and personalized recommendation systems demonstrate its 

potential for tailored solutions addressing specific industry needs. 

Narrow AI's precision and efficiency in handling domain-specific tasks 

make it a valuable asset in driving advancements and innovations across 

sectors. Considering the vast applications of deep learning and 

ensemble methods, the future of AI appears to be marked by continued 

advancements. Deep learning's ability to discern intricate patterns 

from vast datasets and ensemble methods' capacity to enhance predictive 

accuracy hint at a future characterized by more sophisticated AI models. 

However, challenges related to ethical considerations, 

interpretability, and biases persist, necessitating ongoing efforts to 

refine AI methodologies and ensure responsible deployment. The future 

of AI seems poised for further growth and innovation, driven by 

continual advancements in deep learning, ensemble methods, and their 

integration into various domains. 
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