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ABSTRACT 

Artificial Intelligence (AI) is a transformative technology, broadly 

utilized in the healthcare, electrical systems, data science, computer 

vision and block chain integration. This review examines several 

crucial AI technologies such as machine learning, deep learning, and 

reinforcement learning, and outlines their applications in enhancing 

diagnostics, energy management, predictive analytics, visual 

recognition, and secure data systems. AI contributes to efficiency, 

accuracy, and automation in a wide range of areas, which allows for 

intelligent decision-making and real-time processing. While it has 

some benefits, there are also several drawbacks like data privacy, 

bias, interpretability, and computational complexity. AI is poised to 

become a major force in global technological progress, with further 

advancements expected in the future, such as the development of 

explainable AI, edge computing, and quantum machine learning.  
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INTRODUCTION 

Artificial Intelligence (AI) has become one of the most powerful technologies in recent times, making 

a profound impact on the solution of complex problems in a plethora of fields. It is the development 

of computational systems that can learn, reason, recognize patterns, make decisions and perceive as 
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humans do [1]. In recent years, AI has seen remarkable developments in machine learning, deep 

learning, and data-driven modelling, enhancing its capacity and uses in academia and industry alike, 

and now forms a core component of innovation [2]. 

This review is motivated by the increasing convergence of AI in various domains, including 

healthcare, electrical systems, data science, computer vision, and block chain technology. Each of 

these domains has witnessed substantial improvements due to AI integration, leading to enhanced 

efficiency, accuracy, automation, and predictive capabilities [3]. In healthcare, AI can assist in early 

disease detection and personalized treatment plans; in electrical systems, it can optimize energy usage 

and diagnose faults; in data science, it can facilitate large-scale data analysis and predictive 

modelling; in computer vision, it can enable object detection and image interpretation; and in block 

chain, it can help to ensure security, transparency and decentralized decision making [4]. 

The main goal of this extensive study is to study and present the different AI techniques used in these 

interdisciplinary fields in a systematic way. It seeks to classify and explain important methodologies, 

their uses and practical difficulties in implementing them [5]. The review also aims to uncover new 

areas of research and potential future trends that will help shape the implementation of better, more 

effective, and responsible AI systems [6]. This paper is structured to give a structured knowledge of 

the integration of AI in different domains. Starting with an overview of basic AI techniques, it has 

specific chapters dedicated to each of the application areas: health care, electrical systems, data 

science, and computer vision and block chain integration [7].  

The methods, applications and limitations of the domain specific methods are discussed in each 

section. Next, it addresses cross domain applications, focusing on how today's AI systems are 

interconnected. It covers important issues, ethical concerns and future opportunities for developments 

in the area. The review begins with this introduction, which establishes the groundwork for a 

comprehensive yet in-depth examination of the impact of AI on numerous vital industries, fostering 

innovation, and influencing the future of intelligent systems globally. 

OVERVIEW OF ARTIFICIAL INTELLIGENCE TECHNIQUES 

Artificial Intelligence (AI) techniques are used as the backbone of AI systems that can learn from 

data, adapt to new environments, and make decisions without relying heavily on human input. In 

recent years, AI has grown into a comprehensive collection of methodologies, with every technique 

bringing its own set of advantages to the table based on the type of problem at hand [8]. Machine 

learning, deep learning, reinforcement learning, and hybrid and ensemble models are common 

methods, and each plays a crucial role in today's AI applications in various fields. 

Machine Learning (ML) is one of the most basic fields of AI. It focuses on developing algorithms 
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that enable systems to learn patterns from data without being explicitly programmed. The ML 

techniques can be classified into supervised, unsupervised and semi-supervised learning. Supervised 

learning is a type of learning that requires a model to be trained on labeled datasets for different tasks 

like classification and regression [9]. The other type of learning is unsupervised learning, which refers 

to the learning of hidden patterns or structures in unlabeled data, including clustering and 

dimensionality reduction. In applications such as fraud detection, recommendation systems and 

predictive analytics, these approaches are broadly employed [10]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Fundamentals of Artificial Intelligence Methods 

One of the specialties of machine learning is called Deep Learning (DL), which is modeled after the 

structure and function of the human brain. It uses artificial neural networks with multiple layers (deep 

neural networks) to handle big and complex datasets [11]. Deep learning has been shown to excel in 

image recognition, NLP, speech recognition, and autonomous systems. CNNs are excellent for 

computer vision applications, and RNNs and Transformers are commonly employed in sequential 

data processing and language modeling architectures [12]. 

Another significant field of AI is called Reinforcement Learning (RL), which involves an agent that 

learns from its interactions with the environment to make decisions. The system is rewarded or 
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penalized and gradually learns to find the best strategies through trial and error. The applications of 

RL include robotics, playing games, autonomous navigation, and real time decision making systems. 

Q-learning and Deep Q Networks (DQN) are notable techniques for this advancement [13]. 

Beyond individual learning paradigms, hybrid and ensemble models have become popular in boosting 

up the accuracy and robustness. Ensemble methods are the combination of several models to achieve 

higher prediction performance than a single model. In many applications, variance and bias in 

predictions are minimized, using techniques like bagging, boosting etc [14]. All these AI methods are 

crucial for creating intelligent systems that can process complex data, spot patterns, and reason about 

information in various domains. AI is an essential aspect of today's technological progress, 

continuously evolving to create innovation in various sectors such as healthcare, finance, electrical 

systems, computer vision, and beyond [15]. 

AI IN HEALTHCARE 

AI has revolutionized the healthcare industry by enhancing the precision, efficiency, and availability 

of healthcare services. AI has transformed the healthcare landscape by integrating into systems, 

allowing healthcare professionals to process vast amounts of medical information, assist in clinical 

decisions, and improve patient outcomes. Today, AI is a very powerful technology in the healthcare 

sector due to the proliferation of electronic health records (EHRs), medical imaging data, and 

wearable health devices [16]. 

Medical imaging and diagnosis is one of the most impactful applications of AI in healthcare. Medical 

imaging, including X-rays, CT scans, and MRIs, is widely used to analyze medical images with the 

use of advanced deep learning models, especially CNN [17]. They can detect abnormalities like 

tumors, fractures, and neurological diseases with high levels of accuracy, and sometimes even 

perform better than human experts in specific tasks. AI-driven imaging tools can enhance the accuracy 

of diagnosis, accelerate the interpretation process, and enable earlier detection of diseases, such as 

cancer and cardiovascular conditions, which is vital for patients [18]. 

Another pivotal field is predictive analytics in the healthcare sector. Machine learning algorithms are 

used to analyze patient data and predict the likelihood of diseases, hospital readmissions, or potential 

health risks [19]. Early identification of high-risk patients can enable healthcare providers to take 

preventive measures and tailor treatment to meet individual needs. Epidemic forecasting also relies 

on predictive models, which can assist public health authorities in preparing for potential outbreaks 

and make strategic resource decisions [20]. 

AI is also a critical player for drug discovery and development. The traditional drug development 

process is very time consuming and costly, and can require years of research and testing. AI can speed 
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this up by studying the interaction between molecules, simulating molecular interactions, and 

recognizing possible drug candidates from biological data. Machine learning models can predict 

interaction of various compounds with biological targets, and save considerable time in laboratory 

experiments and clinical trials [21]. A newer use of AI in medicine is personalized medicine. By 

analyzing genetic information, lifestyle factors, and medical history, AI systems can recommend 

customized treatment plans tailored to individual patients. This helps to increase the effectiveness of 

treatment and decrease the risks of side effects from drugs [22]. AI systems can also support doctors 

in making evidence-based treatment decisions using real-time data analysis and following evidence-

based guidelines. 

While AI has promising applications in healthcare, there are also challenges such as data privacy 

concerns, the requirement for high-quality labeled datasets, and the interpretability of AI models. In 

addition, there are also ethical and regulatory issues that are extremely important for the safe 

deployment in clinical settings [23]. In the healthcare sector, AI's impact goes beyond its capabilities 

in patient diagnosis and treatment by also aiding in data-driven treatment decisions, thereby 

revolutionizing the industry. The future of technology in healthcare promises further advancements, 

with the potential for even greater impact on patient care in the future [24]. The future of technology 

in healthcare is bright, and as it continues to evolve, it could play an increasingly significant role in 

patient care globally [25]. 

BRINGING AI TO ELECTRICAL SYSTEMS 

AI has emerged as a transformative technology in the field of electrical systems, turning the power 

grid into intelligent, adaptive and efficient electrical systems.The advent of Artificial Intelligence (AI) 

has emerged as a vital enabling technology in the realm of electrical systems, elevating the power 

grid to an intelligent adaptive and highly efficient electrical system [26]. The application of AI 

techniques to electrical engineering systems has resulted in increased reliability, energy efficiency, 

fault monitoring and system performance. As the power system becomes more complex in its 

generation, transmission and distribution, AI equips with advanced computation capabilities to handle 

large volume of data and optimize system performance in real time [27]. 

Smart grid optimization is one of the crucial applications of AI in electrical systems. Smart grids 

employ AI algorithms that help to manage energy demand and supply in a more efficient manner, 

incorporating renewable energy sources like sunlight and wind power. Using machine learning 

models that process consumption data, weather conditions, and energy generation data, predictions 

are made for consumption fluctuations [28]. This enables utility companies to fine-tune energy 

transmission, minimize losses, and ensure network stability. AI also aids demand-side management 
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by promoting load shifting by consumers by using automated controls to manage energy consumption 

during peak periods [29]. 

AI is also playing a crucial role in fault detection and diagnosis. Traditional methods of fault detection 

in power systems are often labour-intensive and time-consuming, and involve manual physical 

checks. However, AI system can alert in no time to anomalies and faults in electrical components like 

transformers, transmission lines, and circuit breakers [30]. Such methods as neural networks, support 

vector machines, and deep learning models are used to process real-time sensor data, identifying 

anomalies and forecasting potential failures in advance. This predictive maintenance approach also 

minimizes downtime, equipment damage and system safety [31]. 

AI-driven energy forecasting models also improve energy use forecasting. Precise predictions are 

crucial for effective power generation and distribution. Machine learning algorithms use past energy 

consumption data and external information (like temperature, time of the day, industrial activity, etc.) 

to forecast energy demand. Such predictions enable the utility companies to more adequately plan the 

use of resources, and prevent energy shortages or overproduction [32]. 

AI is also extensively adopted in enhancing the stability of power systems. Electrical Grids are very 

dynamic systems, which need constant surveillance and management to keep them stable. An AI-

based control system can rapidly adjust to changes in voltage, frequency and load. In particular, 

reinforcement learning methods are being studied for adaptive control strategies which optimise the 

performance of the grid as a function of different conditions [33]. AI improves the effectiveness of 

electrical systems in industrial automation for manufacturing and production. Electrical equipment 

can be automated by using intelligent controllers, robotics, and sensor-based systems, which allow 

for automated monitoring and control and reduce human involvement, thereby improving 

productivity [34]. In industrial settings, AI can also aid in predictive maintenance, ensuring that 

machinery operates smoothly and safely. 

While there are benefits to using AI in electrical systems, there are also potential challenges to 

consider, including the risk of data breaches, the need for significant computational power, and the 

complexity of integrating AI technologies with existing systems [35]. But with the continuous 

progress of edge computing, IoT, and AI algorithms, these restrictions are slowly being outpaced. The 

integration of AI into electrical systems has brought about a transformative shift, promising more 

efficient energy management, enhanced reliability, and sustainable power solutions for the future 

[36].  
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AI IN DATA SCIENCE 

AI is one of the most important tools in the data science toolbox, as it helps to process and analyze 

large and complex datasets efficiently, extracting valuable insights. Collecting, processing, analyzing 

and interpreting data to guide decisions—AI techniques can be used to boost all four of these 

processes [37]. The volume of big data is expanding at a rapid pace from social media, sensors, 

business processes and the Internet, making traditional analytical tools inadequate. AI-based solutions 

offer scalable, automated and highly accurate solutions to this data explosion [38]. 

Data preprocessing and feature engineering is one of the core parts in which AI plays a role in data 

science. Raw data may be fragmented, messy, or dirty and needs a lot of cleaning and manipulation 

before it can be analysed. Tasks like missing value imputation, outlier detection, normalisation and 

feature extraction can be automated using machine learning algorithms [39]. The advent of AI-

powered methods like automated feature selection and deep learning for representation learning has 

bolstered the process of feature engineering, which focuses on identifying and manipulating variables 

to enhance the model's predictive capabilities. This cuts the manpower and quality of predictive 

models [40]. 

The second one is predictive modeling, which uses AI to predict future outcomes from past data. 

Many supervised learning algorithms are employed for classification and prediction problems, 

including regression models, decision trees, random forests, and gradient boosting machines [41]. 

They find applications in, for example, finance (credit scoring and fraud detection), healthcare 

(disease prediction), marketing (customer churn analysis) and supply chain management (demand 

forecasting). In the case of complex and high dimensional data, deep learning models further improve 

the accuracy of predictions [42]. 

AI is also essential for big data analytics, which involves processing large volumes of data through 

distributed computing systems. Combined with AI algorithms, technologies such as Hadoop and 

Spark enable structured and unstructured data to be processed and analyzed in real time. This allows 

organisations to quickly and effectively gain insights to make decisions [43]. An AI technology like 

Natural Language Processing (NLP) is especially beneficial for processing text data from emails, 

social media, and documents to gain insights into user sentiment, trends, and behavior [44]. 

Another crucial area of AI's use in data analytics is precision agriculture, where AI systems are used 

to make informed decisions and improve farming practices. The data that AI models can draw from 

sensors, drones, satellites, and weather monitoring systems can be used to evaluate soil conditions, 

monitor crop health, and forecast yield results [45]. Computational intelligence models are used to 
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analyze rainfall, temperature and soil nutrient data to help farmers make informed decisions on 

irrigation, fertiliser and pest management. This results in better resource efficiency, less impact on 

the environment and better productivity for the crops. The use of AI-driven analytics is 

revolutionizing traditional agriculture, creating a more sustainable and food-secure agricultural 

system [46]. 

Another relatively new field that streamlines machine learning model building is automated machine 

learning (AutoML). AutoML systems are intended to make data science more accessible for those 

who don't have a deep expertise in machine learning; these systems automatically choose algorithms, 

tune hyper parameters and optimize their performance. The democratization of AI enables 

organizations to implement AI-powered analytics without extensive technical knowledge [47]. 

Moreover, AI can aid decision support systems, helping organizations make informed strategic 

decisions. AI systems can identify patterns in data and make predictions to offer recommendations 

that optimize processes, minimize risks, and boost performance. AI has many benefits for data 

science, it also has its drawbacks, including concerns about privacy, algorithmic bias, and the 

requirement for high-quality labeled datasets [48]. One of the major concerns is also the transparency 

and interpretability of models, particularly in critical applications. AI has transformed data science 

by helping to process data faster, predict more accurately, and gain deeper insights from complex 

data. It's constantly evolving and is inspiring innovation in every industry and is influencing the future 

of data-driven decision making [49]. 

AI IN COMPUTER VISION 

The development of Artificial Intelligence (AI), which has greatly enhanced the ability of computers 

to interpret, analyse and understand the physical world through visual information, has had a 

significant impact in the sector of computer vision. Computer vision is concerned with designing 

computer systems which can process images and video similar to how the human eye and brain do, 

but faster, at larger scales, and sometimes with more accuracy [50]. The development of deep learning 

and massive amounts of data has made AI-driven computer vision one of the most essential 

technologies for various applications including healthcare imaging, autonomous vehicles, 

surveillance systems, and industrial automation [51]. 

The image classification task is one of the most basic computer vision problems, in which AI models 

are used to classify and categorize objects in an image. However, Deep learning techniques, 

particularly the Convolutional Neural Networks (CNNs), have transformed this field by learning 

spatial information like edges, textures, and shapes automatically [52]. These models are also applied 

in medical image diagnosis, where they are employed to identify diseases with high accuracy, such 
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as cancer, pneumonia, and retinal diseases. Image classification is also important in content 

organization, in social media tagging and object-based search systems [53]. 

Another important one is object detection and recognition, which is not just classification, but is the 

detection of multiple objects in an image and localization using the use of bounding boxes. For real-

time object detection, one of the advanced models used are YOLO (You Only Look Once), Faster R-

CNN and SSD (Single Shot Detector). In the autonomous driving segment, these systems play a 

crucial role in navigating vehicles safely around pedestrians, traffic signs, and other vehicles. They 

also play a role in security systems for real-time threat detection and monitoring [54]. 

Another area where AI plays a crucial role in computer vision is video analytics.Video analytics is 

yet another significant use case for AI in computer vision. Videos need temporal analysis to grasp the 

motion and behaviour over time, which is not possible with static images. AI models can process a 

series of frames to identify activities, object tracking and patterns [55]. It is commonly employed in 

surveillance systems, sports analysis, and smart city monitoring. In the field of sports, for instance, 

AI could gauge players' performance in sporting videos of their activities, or in crowd analysis, 

observe abnormal actions in overcrowded venues [56]. 

One of the most common uses of computer vision is using a facial recognition system. With these 

systems, the person is identified or verified by deep learning models of their face. They can be utilized 

in access control, mobile device authentication, and security systems. While effective, facial 

recognition technologies bring forth ethical considerations, particularly concerning privacy and bias, 

emphasizing the need for responsible implementation [57]. 

BLOCK CHAIN INTEGRATION WITH AI 

The combination of Artificial Intelligence (AI) and block chain technology is a compelling marriage 

of two game-changers that will help improve data security, drive transparency, automate processes 

and make more intelligent decisions. Block chain is a decentralized, distributed ledger system which 

provides a secure, immutable, and transparent way to record transactions [58]. AI, however, is more 

concerned with learning from data and making intelligent predictions, or decisions. These 

technologies complement one another when combined, overcoming each other's limitations and 

providing more powerful, reliable and effective systems [59]. 

One of the defining features of blockchain technology is that it is decentralized and stores data on 

many nodes, not one central node. This gives it a high level of tamper resistance and unalterable 

modifications. But the blockchain systems themselves do not have the advanced analytical tools. AI 

can lend its support here by sifting through vast amounts of blockchain data to identify trends, 

streamline workflows, and make intelligent choices. Anomalies can be detected and potential 
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inefficiencies in the system can be maximized by analyzing transaction histories using AI algorithms 

[60]. 

AI's role in block chain systems is crucial, and one of its primary applications is secure data sharing 

and privacy enhancement. For organizations like in healthcare and finance, protecting sensitive data 

is crucial, yet it must also be readily available for analysis. The combination of block chain and AI 

empowers robust data integrity and traceability, while also facilitating intelligent access control and 

data analysis without sacrificing privacy [61]. AI models can be trained on decentralized data without 

exposing sensitive information, using techniques like federated learning, ensuring the system is both 

secure and efficient. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Fusion of Block chain and Artificial Intelligence 

One other major application that comes to mind is smart contracts and automation. Smart contracts 

are programs that are programmed to execute automatically when specific requirements are met, and 

are stored on a block chain. AI enhances smart contracts by enabling them to become more adaptive 

and intelligent [62]. AI can interpret external data sources, forecast outcomes and adapt the conditions 

of contracts in real-time, for instance. This is especially beneficial in industries such as insurance, 

supply chain management, and finance, where automated and reliable transactions are crucial [63]. 

The convergence of AI and block chain also is pivotal in the realm of fraud prevention and 

cybersecurity. Block chain ensures the security and transparency of transactions, while AI algorithms 
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keep an eye on these transactions for suspicious activity or irregularities. Machine learning models 

can detect the patterns of fraud in financial systems, thereby thwarting cyber-attacks and unauthorized 

activities. The synergy of this duo enhances trust and reliability within digital ecosystems [64]. This 

integration is extensively used in the healthcare sector, where patient information has to be safely 

kept and exchanged between various stakeholders. Block chain guarantees data integrity and 

ownership, and AI is used to analyze medical records for diagnosis and treatment suggestions. 

Likewise, AI and block chain collaborate to secure device communication and power intelligent 

automation across connected systems in the Internet of Things (IoT) [65]. 

The adoption of AI and block chain technologies is hindered by scalability challenges, computational 

power requirements, and the complexity of designing a system. AI models often require vast amounts 

of data, while block chain networks can work with decentralized architectures, which necessitates 

sophisticated infrastructure and efficient algorithms to synchronize the two [66]. The convergence of 

AI and block chain technology opens up promising opportunities for boosting security, transparency, 

and intelligence in various sectors. The synergy is anticipated to be vital to the development of the 

next generation of secure, automatic, and data-driven digital systems [67]. 

APPLICATIONS OF AI IN VARIOUS DOMAINS 

More and more, Artificial Intelligence (AI) is being used in several fields in an interdependent way, 

and so, cross-domain intelligent systems are being developed. In contrast to traditional applications, 

cross domain AI embeds knowledge, data and methodologies from various domains to tackle complex 

real-world problems. This interdisciplinary approach can create an efficient system, better decision-

making and more comprehensive solutions cannot be realized within individual domains [68]. 

Data Science and Healthcare integration stands out as one of the critical areas in cross-domain AI. 

This pairing brings together big medical data and powerful machine learning algorithms to enhance 

disease diagnosis, patient tracking, and treatment planning [69]. For instance, predictive analytics 

models developed from patient records, genetic information and lifestyle data can help to spot disease 

risks early. This integration allows healthcare systems to move from reacting to treating to preventing 

patient problems, thus increasing the likelihood of better patient outcomes [70]. 

Another key cross domain application is AI-powered electrical systems and IoT (Internet of Things) 

devices. AI models work with the real-time data generated by smart sensors in power grids and 

industrial systems.Smart sensors in power grids and industrial systems generate continuous streams 

of data, which AI models analyze in real time [71]. This makes it possible to manage electrical 

networks intelligently, detect faults, and control them automatically. Smart cities also apply this to 

traffic control, smart lights and the efficient distribution of energy, adding to sustainability and lower 
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Figure 3. Data Intensity in Each Domain 

AI is also crucial for integrating computer vision with the healthcare industry, particularly in the field 

of medical imaging. X-rays, MRIs, and CT scans are used by deep learning models to accurately 

detect diseases. The cross-domain application has transformed diagnostic medicine by minimizing 

human error and providing quicker and more accurate diagnostics for relevant ailments like tumors, 

fractured bones, and neurological diseases [73]. Likewise, AI-powered wearable devices that rely on 

vision and sensor information to keep a constant and real-time check on patient health. 

AI plays a crucial role in the financial and block chain sectors by improving fraud detection, risk 

assessment, and transaction analysis. Block chain provides secure and transparent data storage, and 

AI can analyze transaction patterns to detect anomalies and suspicious activity. This integration 

enhances trust within financial systems and facilitates automated trading strategies, credit scoring, 

and compliance with regulations [74]. The field of robotics and industrial automation is also poised 

for significant advancements, with AI techniques like computer vision and reinforcement learning 

collaborating to drive progress. In manufacturing settings, AI-powered robots can handle intricate 

operations like assembly, quality checks, and self-navigation [75]. This is a cross-domain synergy 

which boosts productivity, minimizes human involvement and creates safer working conditions. 

The pros of a cross-domain AI system are numerous, but so are the challenges like data 

interoperability, system complexity, and ethical concerns regarding data sharing across industries. A 

secure communication between heterogeneous systems and privacy of the data are very important 

https://doi.org/10.70445/ajac.2.1.2026.153-176


 American Journal of Artificial 

Intelligence and computing  

ISSN : 3067-8293 

Volume 2, Number 1, 2026 
https://doi.org/10.70445/ajac.2.1.2026.153-176            

 

 

165 
  

issues to be resolved [76]. Cross-domain applications of AI highlight AI's versatility and 

transformative power. AI's ability to draw from a variety of disciplines allows the development of 

intelligent, adaptive, and super-efficient systems that can tackle complex global problems in 

healthcare, energy, finance, transportation, and more [77]. 

CHALLENGES AND LIMITATIONS OF ARTIFICIAL INTELLIGENCE 

While Artificial Intelligence (AI) is making strides and introducing novel opportunities in various 

fields, there are still some hurdles and restrictions to unlock its full potential. These challenges range 

from technical, ethical, and legal aspects to operational ones, underscoring the need to tackle them, 

given the responsible and sustainable development of AI systems [78]. Data privacy and security is 

one of the key issues. The vast amount of data is crucial for the training and decision-making of AI 

systems. This data may contain confidential and private details in industries like healthcare, finance, 

and personal services. This is a primary concern about the secure storage, transmission and processing 

of such data. The risk of data breaches, unauthorized access, and data misuse can have serious 

implications, giving rise to user trust issues and regulatory concerns [79]. 

Another drawback is the data quality and availability. The quality of the data fed into the AI models 

is critical for their training. Imperfect, biased, or noisy data can result in incorrect forecasts and 

results. For many practical applications, particularly in remote areas or specific sectors, it is 

challenging and costly to collect large and well-annotated datasets. The limitation directly impacts 

the performance and generalization capabilities of AI systems [80]. Bias and fairness in AI models 

pose critical challenges as well. Historical data is used to train AI systems, and it may contain biases 

and inequities based on social, cultural, or systemic factors. This can cause these biases to be 

unintentionally integrated into the AI decision-making process, causing unfair or discriminatory 

results [81]. For instance, in a recruitment system, biased training data can be detrimental to some 

individuals. Fairness, transparency and accountability in AI algorithms is a significant research 

challenge. 

Another significant constraint is the complexity of the computations and resources needed. The 

computational requirements, memory usage, and energy consumption for training and running AI 

models is particularly high for advanced models, such as deep learning architectures. This makes 

them costly to build and operate, particularly for small organizations or on a resource-limited budget. 

Besides, real-time applications require very optimized systems and this can be hard to achieve [82]. 

The lack of interpretability and explain ability is also a big issue. Many AI models, particularly deep 

neural networks, are “black boxes” – the human cannot easily understand how they make decisions. 

Manufacturers can have issues with this lack of transparency in critical applications like healthcare, 
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law enforcement, and finance, where knowing why a decision was made is crucial [83]. 

The legal and ethical concerns related to AI are growing. Issues of accountability, decision ownership, 

job displacement from AI, and inappropriate use of AI technologies are gaining prominence. There is 

still a long road to be travelled in the creation of comprehensive regulatory frameworks to effectively 

control the use of AI by governments and organizations [84]. While the opportunities AI presents are 

transformative, challenges need to be managed carefully to ensure that AI is effectively and safely 

deployed in a manner that is both fair and equitable. To overcome these limitations, ongoing research, 

data quality and governance, ethical frameworks, and collaboration among researchers, policymakers, 

and industry players are essential [85]. 

ARTIFICIAL INTELLIGENCE'S FUTURE TRENDS AND PREDICTIONS 

The trajectory of Artificial Intelligence (AI) is set to be dynamic and evolving, with ongoing progress 

influencing the evolution and utilization of intelligent systems in the various sectors. With the 

evolution of AI technologies, the current research interests are centered around the system becoming 

more explainable, efficient, adaptive, and more capable of functioning in real-world environments 

without lots of human involvement [86]. To address existing constraints and push AI into novel and 

emerging areas, the future directions of AI are spurred by the necessity to overcome current 

limitations and expand their boundaries into new and emerging areas. 

Explainable Artificial Intelligence (XAI) is one of the key future trends. The more complex the AI 

system, the more opaque the decision-making process is, particularly in the case of deep learning 

models. XAI is designed to increase the transparency and interpretability of AI models to understand 

how decisions are made [87]. In fields like healthcare, finance, or law, trust and accountability are 

paramount, making this a crucial factor to consider. Future AI systems will not just predict, but also 

give clear explanations of the predictions which will enhance the reliability and user confidence [88]. 

Another important area is Edge AI and IoT integration. Along the rapid growth of the Internet of 

Things (IoT) devices, the demand for more decentralized data processing with partial cloud 

infrastructures has increased. Edge AI allows data to be processed on the device (smartphones, 

sensors, embedded systems). This helps minimize latency, decision-making speed and data privacy 

[89]. Edge-driven AI applications will play a key role in making smart homes more efficient and 

effective, with autonomous vehicles and industrial applications being increasingly reliant on edge-

based AI in the future [90]. 

Another groundbreaking trajectory is the Quantum Machine Learning (QML). The combination of 

quantum computing and machine learning algorithms can enable highly complex problems that are 

not solvable by classical computers to be solved. This encompasses large-scale optimization, 
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molecular simulations and cryptography. While still in its infancy, this type of quantum AI has the 

potential to greatly improve the speed of computation in the near future, decades from now [91]. 

A key future development is the development of scalable systems that are connected with AI and 

blockchain. With data growing at an exponential rate, scalable AI models that are able to process 

distributed and decentralized data efficiently will be needed. The ability to integrate with blockchain 

technology will further improve the security, transparency, and trust of AI-driven systems. The mix 

is projected to be a key player in industries like supply chain management, healthcare, and finance 

[92]. There will be more development of autonomous AI systems and robotics. In the future, robots 

and autonomous agents will be more intelligent, learning from the environment and autonomously 

undertaking complex tasks with little or no supervision. This will affect various sectors like 

manufacturing, transportation, agriculture, space exploration, etc [93]. 

But the ethical implications, such as fairness, accountability, and the job market's impact of 

automation should also be considered. However, there is a need for responsible AI governance and 

global collaboration to ensure its safe and beneficial deployment. The future of AI seems bright and 

promising, with the goal of making AI more transparent, efficient, scalable, and intelligent [94]. The 

advancements are likely to transform industries and everyday life, further cementing AI's role in the 

technological arena around the world. 

CONCLUSION 

AI (Artificial Intelligence) has become a revolutionary and multi-faceted technology that is impacting 

almost every field of the contemporary society. This thorough survey showcases the versatility and 

expanding significance of AI techniques in the healthcare industry, electrical systems, data science, 

computer vision, and blockchain integration, covering a broad spectrum of applications.The survey 

illustrates the versatility and increasing impact of AI techniques in various sectors, including 

healthcare, electrical systems, data science, computer vision, and blockchain integration. 

AI has transformed various aspects of healthcare, such as diagnostics, predictive analysis, 

pharmaceutical research, and personalized treatment, with notable advantages.AI has revolutionized 

healthcare diagnostics, predictive analysis, drug discovery, and personalized medicine. It has helped 

detect diseases early, with advanced imaging analysis, and has aided health professionals in making 

more informed clinical decisions. Likewise, AI has transformed electrical systems by optimizing 

smart grids for better efficiency, detecting faults, forecasting energy consumption, and automating 

industrial processes, thereby enhancing their reliability and sustainability. 

In data science, AI is especially significant for managing vast amounts of data, performing predictive 

modeling, and facilitating automated machine learning and sophisticated analytics. By leveraging big 
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data, it enables businesses to gain valuable insights and make informed decisions in various sectors 

including finance, marketing, and supply chain management. AI has revolutionized computer vision, 

allowing machines to understand visual information with high accuracy, used in various applications 

like image classification, object detection, video analysis, facial recognition, and autonomous 

systems. Such progress has revolutionized areas such as surveillance, transportation and medical 

imaging. 

AI and blockchain have the potential to further expand the potential of AI by augmenting data 

security, transparency, and automation. Together, they create a system that is not only decentralized 

and tamper-proof, but also more efficient and cost-effective.Combined, they offer a decentralized, 

tamper-proof system with intelligent analysis, fraud detection, and smart contract optimization, 

making it more efficient and cost-effective. They build systems that are secure and efficient that could 

be used in healthcare, finance, IoT and supply chain. 

Yet, the review reveals a number of challenges, such as concerns about data privacy, algorithmic bias, 

computational demands, difficulty to interpret, and ethics. The restrictions underscore the importance 

of responsible AI development, robust governance structures, and ongoing research and innovation 

to foster fairness, transparency, and accountability in AI systems. 

AI's future promises additional advancements, including the integration of IoT and blockchain 

technologies, quantum machine learning, and explainable AI, which could further enhance its 

capabilities. These advancements will enhance the efficiency, scalability, and intelligence of AI-

driven applications. But their success will rely on their ability to tackle ethical issues and responsible 

development and usage of AI technologies. 

The use of Artificial Intelligence is not limited to a specific domain but can be a strong facilitator in 

digital transformation across several areas. It is flexible, adaptable, and can optimize processes, 

making it a key technology for the future. With ongoing research and development, AI is expected to 

become even more integral to the creation of intelligent, efficient, and sustainable systems, 

transforming the future of human-technology interaction and addressing global challenges. 
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