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ABSTRACT 

The convergence of Artificial Intelligence (AI) and block chain is 

becoming a game-changer in various fields, such as healthcare, 

electrical systems, data science, and computer vision. AI allows for 

intelligent data analysis, prediction and automation while block 

chain provides decentralized, secure and tamper-proof data 

management. The two converge to make the systems more 

transparent, trustworthy, and efficient and overcome the challenges 

like data privacy, scalability, security threats and more. It is used in 

healthcare to enhance the diagnosis and management of records, in 

electrical systems for the optimal distribution of energy, in data 

science to process it securely and in computer vision for the proper 

processing of visual data. Although there are difficulties, there are 

great opportunities for integration of future intelligent systems. 

 

 

Article History: 

Submitted:  31-03-2026 

Accepted:   05-05-2026 

Published: 10-05-2026 

Keywords: 

Artificial Intelligence, Block 

chain, Healthcare, Electrical 

Systems, Data Science, 

Computer Vision, Smart 

Systems, Data Security.  

American Journal of 

Artificial Intelligence and 

computing is licensed under 

a Creative Commons 

Attribution-Noncommercial 

4.0 International (CC BY-

NC 4.0). 

INTRODUCTION 

The current-day development of computational intelligence and distributed ledger technologies has 

made an incredible change in the landscape of modern digital systems. Where once AI and block 

chain operated as distinct fields of study, they are now beginning to converge in an attempt to solve 

problems that involve complex, data-rich and security-critical issues in several disciplines [1]. The 
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introduction section of this review is meant to prepare the reader to grasp the motivation behind this 

merging of disciplines to become one of the main research prospects in recent years, especially in 

healthcare, electrical systems, data science, and computer vision [2]. 

AI, in short, is the ability of machines to perform tasks that involve thinking, logic, decision making, 

and pattern recognition. The ability of AI systems to analyze vast amounts of data, find hidden 

patterns, and make accurate predictions with minimal involvement from humans is made possible by 

the recent developments in machine learning, deep learning, and neural networks [3]. While AI has 

advantages, it also has some drawbacks, such as privacy concerns, transparency issues, the risk of 

adversarial attacks, and reliance on centralized data storage systems. 

However, block chain technology is decentralized and distributed ledger system that guarantees 

secure, transparent, and tamper-proof data management. Reduces the need for intermediaries and 

offers immutability, traceability, and trust to digital transactions. While block chain was first 

conceived for crypto currencies like Bitcoin, it has also been put to use in other areas like healthcare 

record management, energy trading systems, supply chain tracking, and secure data sharing [4]. 

The drive behind AI and block chain integration is to capitalize on their complementary capabilities. 

AI is great for intelligent data analysis and forecasting, whereas block chain brings about data 

integrity, security, and decentralization. They form together systems that are not only smart but also 

reliable and robust [5]. In healthcare, AI can be used to analyze patient data for diagnosis, and block 

chain can be employed to ensure that patient records are secure and cannot be easily tampered with. 

Just as in electrical systems, AI can be used to improve the efficiency of energy use, and block chain 

technology can be applied to enable safe and secure peer-to-peer energy trading in smart grids [6]. 

This review's main goal is to offer a comprehensive and structured overview of cutting-edge AI 

techniques and block chain integration in four key areas: computer vision, data science, electrical 

systems, and healthcare. It also seeks to identify current problems, research gaps and future prospects 

in this Trans disciplinary area. This section sets the framework of the study by highlighting the 

relevance of the study in real scenarios, recent developments, and future trends where the convergence 

of AI and block chain technology has created a practical impact. This provides the foundation for a 

more detailed discussion of technical topics, domain-specific applications, and comparisons in the 

rest of the review. 

FUNDAMENTALS OF ARTIFICIAL INTELLIGENCE 

Artificial Intelligence or AI is a multi-disciplinary field of computer science that deals with the 

process of designing a system to accomplish tasks which normally require human intelligence. These 

activities involve learning from experience, reasoning, problem-solving, perception, language 

https://doi.org/10.70445/ajac.2.1.2026.177-196
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understanding and decision-making [7]. In the last few decades, however, AI has progressed from 

being rule-based tools to the more sophisticated machine learning models and deep learning 

algorithms that are capable of working with vast quantities of data and making very accurate 

predictions. The development of AI has transformed it into a cornerstone technology for various 

modern intelligent systems such as healthcare diagnostics, financial forecasting, autonomous 

systems, and computer vision applications [8]. 

Machine Learning (ML) is at the heart of AI, a field of study within AI that allows systems to learn 

patterns from data without explicit programming. In general, there are three types of machine 

learning: supervised learning, unsupervised learning, and reinforcement learning. Supervised learning 

has been very widely used in classification and regression problems, like predicting whether a patient 

has a disease or whether a photo is a dog or a car, and is trained on labelled data [9]. Unsupervised 

learning, however, involves unmarked data and aims to identify patterns or structures that exist in the 

data, such as clustering and anomaly detection. Reinforcement learning is a type of learning where 

the agent interacts with an environment and gets rewarded or punished as a result of such interaction, 

and is broadly used in game playing, robotics and autonomous systems [10]. 

Another major advancement in AI is Deep Learning (DL), which is inspired by the structure and 

functioning of the human brain. Deep learning is the use of multiple-layered artificial neural networks 

to learn high-level features from raw data. The artificial neural networks (ANNs) are the elementary 

structure and more specialized architectures like convolutional neural networks (CNNs) are extremely 

effective for processing tasks in images and videos [11]. CNNs automatically learn spatial properties, 

which are crucial in computer vision tasks such as object detection, facial recognition, and medical 

imaging analysis. Recurrent Neural Networks (RNNs) are well-suited for sequential data, like time 

series, or natural language, thus being helpful in speech recognition and language translation [12]. 

The advent of recent years, Transformer models and generative AI systems have transformed the 

landscape of natural language processing and content creation by facilitating the processing of vast 

amounts of context. 

Beyond enhancements, there is ongoing work in the field of AI research on Explainable AI (XAI) and 

ethical issues. In high-stakes sectors like healthcare and finance, transparency is vital for building 

trust and accountability, especially as AI systems become more integral to decision-making [13]. 

Transparent systems are crucial in these important areas to foster trust and accountability, particularly 

in sectors like healthcare and finance where AI systems are becoming more central to decision-

making. Explainable AI seeks to make model decisions comprehensible to humans, while ethical AI 

tackles matters like bias, fairness, privacy, and responsible utilization [14].  
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The principles of AI are instrumental in developing intelligent systems that learn, adapt, and evolve 

over time. These concepts are crucial for grasping more complex applications, particularly in the 

context of emerging technologies such as block chain, when combined with AI. It improves the 

intelligence level of systems and security, transparency, reliability, etc. in different areas as a result of 

integration [15]. 

INTEGRATION OF ARTIFICIAL INTELLIGENCE AND BLOCK CHAIN 

The integration of Artificial Intelligence (AI) and block chain is a significant combination that not 

only complements their respective strengths but also servers as a solution to their weaknesses, leading 

to an overall better system performance, trust and intelligence. While AI is mainly about data-driven 

learning, prediction, and decision making automation, block chain has been developed to offer a 

decentralized, secure, and immutable data storage and sharing system [16]. Together, all these 

technologies give rise to intelligent systems which are data-driven, transparent, secure and resistant 

to manipulation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. AI Block chain Convergence 

Several key issues in today's digital landscape drive the need for AI–block chain integration. AI 

systems generally need extensive amounts of good quality data to learn and make decisions. But these 

kinds of data are frequently kept in centralized repositories which are susceptible to breach, 
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unauthorized entry, and manipulation [17]. Block chain solves this problem by storing data in a way 

that doesn't rely on any single entity. Block chain's decentralized data storage system gives 

information integrity and traceability by distributing it among various nodes. Concurrently, block 

chain itself is unable to provide intelligent data processing, and AI does just that. This complementary 

relationship is the starting point for their integration [18]. 

AI-Integrated block chain systems involve integrating AI techniques into block chain networks to 

optimize consensus mechanisms, enhance decision-making processes, and improve scalability. For 

example, AI algorithms can be used to predict transaction loads, detect anomalies in block chain 

activity, and optimize mining or validation processes. This results in better efficient and intelligent 

functions of block chain [19]. Block chain for secure AI models centers around leveraging block chain 

to enhance the transparency, security, and accountability of AI models. Trust is one of the big issues 

with AI – lack of transparency in the training of models and decisions made [20]. Block chain can 

provide a complete record of all information, from data collection, modelling training, to outputs, 

making it auditable and tamper-proof. This is especially the case in areas like healthcare and finance, 

where transparency of decisions is crucial [21]. 

Another key element of this integration is decentralized intelligence structures. This approach 

involves deploying AI models on several nodes within a block chain network, allowing them to learn 

together without relying on a central source of data. It’s similar to federated learning, in which data 

stays on local devices and only model updates are securely transferred via a block chain network. 

This not only increases the privacy but also minimizes the chances of data becoming leaked [22]. The 

combination of AI and block chain brings a number of benefits such as data security, trust, prevent 

fraud, automation, and resilience. It also poses certain challenges including high computational 

complexity, high latency, scalability concerns, and energy consumption concerns. Also, having to 

connect two very complicated systems demands high level infrastructure and system design [23]. 

AI AND BLOCK CHAIN IN HEALTHCARE 

AI and block chain are among the most impactful digital advancements to revolutionize healthcare. 

Two of the most impactful digital advancements that are transforming the healthcare industry are AI 

and block chain. AI contributes to healthcare systems with advanced data analytics, prediction 

capabilities, and automation, while block chain ensures the secure, transparent, and tamper-proof 

management of sensitive medical data [24]. They are increasingly becoming perceived as a solution 

to some chronic issues like; data fragmentation, privacy concerns, poor record management, and lack 

of interoperability between healthcare systems. 

Artificial Intelligence has a wide range of applications in healthcare. Another key application is in the 
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field of disease diagnosis and prediction, where machine learning algorithms are used to predict the 

onset of diseases as early as possible. This includes forecasting diabetes, cancer, cardiovascular 

diseases, etc., according to clinical history, genetics, and lifestyle. Medical imaging analysis is another 

significant application, where deep learning models like convolutional neural networks (CNN) can 

be used to accurately identify abnormalities in X-rays, CT scans, and MRI images [25]. AI is also 

widely used in drug discovery and personalized medicine, where it helps identify potential drug 

candidates and tailor treatments based on individual patient characteristics. Furthermore, AI can aid 

remote patient monitoring systems, which analyze health data gathered from wearable devices and 

sensors in real time [26]. 

While Block chain technology offers a range of benefits to complement AI, it also addresses key 

challenges in healthcare systems, such as security and trust. Its most notable use is in Electronic 

Health Records (EHRs), in which patient information is securely stored in a decentralized way. This 

means that medical records are impossible to alter, and everyone needing access to them can easily 

identify them and access them only with permission [27]. Additionally, block chain allows for the 

secure sharing of patient data among healthcare providers, such as hospitals, laboratories, and 

insurance companies, while ensuring the privacy of patient information. In health care supply chain 

management, block chain is being leveraged for traceability of pharmaceuticals throughout the supply 

chain, including from manufacturers to patients, to avoid counterfeit drugs and ensure product 

authenticity [28]. Additionally, block chain bolsters patient privacy and consent control by enabling 

patients to regulate who can access their well being data with cryptographic permissions and smart 

contracts. 

AI and block chain in healthcare form a formidable duo, with the technology of AI complementing 

the security of block chain. When combined with the power of AI, block chain can be used to process 

vast amounts of health-related data and draw conclusions, and the block chain guarantees that the 

information is reliable and cannot be tampered with [29]. AI models can be trained on block chain-

ensured data sets, for instance, with a greater diagnostic precision without the risk of data 

manipulation or unauthorized access. This arrangement also makes it easier to do collaborative 

healthcare research because it allows patient data to be securely shared across institutions without 

compromising patient anonymity [30]. 

The technology has promise, it also presents some obstacles such as the cost of computation, 

scalability, compatibility with various healthcare systems, and regulatory concerns related to data 

privacy laws. Also, the integration of both technologies is complex and involves experts and highly 

advanced infrastructure [31]. The potential of AI and block chain in healthcare is immense, and the 
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future looks promising. As federated learning, edge computing, and decentralized health networks 

continue to evolve, their impact on healthcare systems is poised to be intelligent, secure, and patient-

centric, ultimately enhancing the accuracy of diagnosis, effectiveness of treatment, and quality of 

healthcare provision [32]. 

AI AND BLOCK CHAIN IN ELECTRICAL SYSTEMS 

The application of Artificial Intelligence (AI) and block chain technology in electrical systems is a 

key focus in the realm of next-generation smart grids and intelligent energy management solutions. 

However, the demand for electricity is growing, the integration of renewable energy sources, and the 

desire to efficiently and reliably distribute electricity, are making modern electrical networks more 

complex. AI brings an added layer of sophisticated analytics and decision making power, while block 

chain technologies deliver secure, transparent and decentralized energy transactions [33]. 

In the electric sector, block chain provides a secure, transparent, and decentralized way of managing 

data and conducting energy transactions. One of the more promising applications is peer-to-peer 

(P2P) energy trading, in which a consumer who produces surplus energy using a renewable energy 

source can sell electricity to another consumer without going through a middleman [34]. The block 

chain provides a secure, transparent and automatic execution of these transactions via smart contracts. 

Another field of application is decentralized energy management, where the block chain can be used 

to manage energy resources in a decentralized way, which decreases the reliance on central 

authorities. This enhances the resilience and flexibility of the energy networks. In addition, block 

chain can be leveraged for secure smart metering systems, where the data from smart meters is then 

recorded in an immutable way, so as not to allow any tampering with the data and thus guarantee 

accurate billing [35]. 

Smart grids powered by AI and block chain technology.Smart grids powered by AI and block chain 

technology. With real-time energy data being analyzed by AI, energy generation, distribution, and 

consumption are optimized, and block chain technology makes sure that all energy transactions and 

data exchanges are secure and transparent. For example, AI can forecast high energy use times, and 

block chain can support automatic energy swaps during those high energy consumption time, 

balancing loads and minimizing energy loss [36]. 

However, there are some drawbacks. These include scalability issues in block chain networks, high 

computational requirements for AI algorithms, interoperability between legacy power systems and 

modern digital technologies, and regulatory challenges in implementing decentralized energy 

markets. Also, certain block chain consensus mechanisms require a lot of energy and this may be an 

issue in a sustainable electrical system [37]. The synergy between AI and block chain in electrical 
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systems is poised to create more intelligent, efficient, and decentralized energy networks of the future. 

Overall, it can help to increase the reliability of the power grid, reduce reliance on fossil fuels, and 

allow consumers to become more engaged with the energy market, paving the way for the creation 

of more sustainable and intelligent power systems in the future [38]. 

AI AND BLOCK CHAIN IN DATA SCIENCE 

Artificial Intelligence (AI) and block chain technology are transforming data science in the era of 

intelligent systems by revolutionizing data collection, storage, analysis, and sharing. Data science 

heavily depends on the analysis of vast amounts of data, statistical modeling, and machine learning 

methods to derive valuable insights from both structured and unstructured data. Yet, classic data 

systems are plagued with significant issues like data privacy dangers, lack of transparency, data 

tampering, and control [39]. This AI-driven, block chain-supported approach combines the strengths 

of AI with block chain, providing a compelling solution to these challenges. 

Artificial Intelligence is a key component in data science, facilitating complex analysis and 

forecasting. The data is huge and is processed using AI techniques like machine learning and deep 

learning to discern patterns that are difficult to see with traditional approaches. AI plays a crucial role 

in big data analytics, which involves processing vast amounts of data from various sources like social 

media, sensors, health records, and financial transactions in real time [40]. These practices enable 

organizations to leverage data for informed decision-making, boost operational efficiency, and 

enhance predictive capabilities. Moreover, AI is playing a widespread role in data classification, 

clustering, anomaly detection, and regression analysis, which are essential components in the data 

science workflow [41]. 

By offering a secure and transparent data storage and sharing system, block chain technology helps 

improve data science. It is one of the critical features of secure data management, which involves 

storing data across multiple nodes in a decentralized manner, minimizing the risk of data loss or 

corruption and access by unauthorized users [42]. Block chain is designed to ensure data integrity 

and trustworthiness as it cannot be changed once it's recorded. In fields like healthcare data analysis, 

financial forecasting, and government documents, this is especially crucial for ensuring data 

authenticity [43]. 

This integration enables the creation of reliable and transparent data analytics solutions. The 

combination of Block chain and AI offers an immutable chain of data sources and processing steps, 

ensuring intelligent analysis. They both increase transparency and enable stakeholders to assess the 

process of deriving insights and predictions [44]. There are also drawbacks to integration, including 

the limitations of scalability, the high cost of computation, data interoperability issues and latency in 
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block chain transactions. In addition, the deployment of sophisticated AI models in a distributed 

ledger system demands complex infrastructure and optimized processes [45].  

AI & BLOCK CHAIN IN COMPUTER VISION 

Combining Artificial Intelligence (AI) and block chain in computer vision is a major step towards 

creating intelligent, secure, and trustworthy visual data systems. Computer vision is a field of AI 

which involves machines interpreting and understanding visual data from their surroundings, 

including images and videos. It plays a crucial role in applications like autonomous vehicles, medical 

imaging, surveillance systems, robotics, and biometric authentication [46]. Block chain can introduce 

data integrity, security, and traceability to these systems, while AI can analyze and interpret visual 

data. 

Deep learning methods, specifically Convolutional Neural Networks (CNNs), play a crucial role in 

computer vision applications, as they are trained to automatically learn features from images and 

videos. They are commonly applied in image classification tasks, such as object or category 

recognition in images, like detecting diseases in medical imaging or objects in an autonomous driving 

environment. One of the most common uses is object detection, which uses a single image or frame 

to detect and identify multiple objects [47]. This is common for use in surveillance and traffic 

monitoring systems. Another important task is image segmentation, where images are divided into 

meaningful segments to analyze objects at a pixel level, which is widely applied in medical 

diagnostics and scene understanding. Besides, Computer Vision techniques are used in facial 

recognition and biometric systems for identity verification in security, smart-phones and access 

control applications [48]. 

Block chain technology enhances computer vision systems by ensuring secure and tamper-resistant 

storage and sharing of visual data. One of the main challenges in computer vision is ensuring the 

authenticity and integrity of datasets used for training AI models. Block chain fixes this by storing 

image and video data in an unalterable ledger, where data cannot be tampered with or altered. This is 

especially crucial for sensitive applications like autonomous systems, healthcare imaging, and law 

enforcement, where data reliability is paramount [49]. 

Additionally, block chain is integral to safeguarding visual information by replicating images and 

videos across several nodes instead of central servers, ensuring decentralized storage. This helps to 

minimize the potential threat of data breaches and unauthorized access. Moreover, AI–block chain-

based vision systems are possible, where an AI system analyses visual information and a block chain 

system logs every transaction, prediction, and access to the data [50]. This will help to ensure 

transparency and accountability in the decision making process. 

https://doi.org/10.70445/ajac.2.1.2026.177-196
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COMPARATIVE ANALYSIS AND DISCUSSION 

The application of Artificial Intelligence (AI) and block chain integration in healthcare, electrical 

systems, data science, and computer vision serves as a comparative study of their strengths and 

weaknesses, as well as their differences and similarities in these distinct fields. The use of AI and 

block chain in each domain is unique, but the common thread is the desire to boost efficiency, bolster 

data security, refine decision-making processes, and foster trust in digital systems [51]. 

AI, in all four domains, mainly adds intelligent data processing, prediction and automation. But there 

are significant differences in the kind of data and the kind of AI applications. Healthcare is just one 

industry where AI is addressing sensitive data, such as medical records, for diagnosis, disease 

prediction, and tailored treatment options [52]. AI is more focused on time-series data, like energy 

usage trends and grid performance, in electrical systems, where it aids in load forecasting and fault 

detection. While Data Science is an analytical machine that can process a massive amount of 

structured and unstructured data, Computer Vision uses AI via a deep learning model for image and 

video processing and interpretation. However, AI remains the backbone of analysis across the board 

[53]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Comparative Analysis of AI and Block chain Integration across Different Domains 

It supports decentralized energy trading and smart metering in electrical systems. Block chain can be 

used to facilitate secure data sharing and federated learning approaches in data science. It provides 

authenticity of image and video datasets for computer vision applications and audit trails for visual 
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data processing in computer vision. In this sense, block chain can be called the trust layer, and AI can 

be called the Intelligence layer [54]. In terms of performance, explainable AI and secure block chain 

systems become critical for healthcare systems, where accuracy and privacy are paramount. In 

electrical systems, real-time processing, scalability, and energy efficiency are important, rendering 

latency an critical factor. Data science applications are designed to work with large volumes of data, 

so they need to be efficient in their processing and have strong data governance measures. In order to 

meet the real-time inference requirement of computer vision systems, computational optimization is 

an essential requirement. These varying priorities lead to different design choices in AI–block chain 

integration for each domain [55]. 

The comparative analysis also identifies important areas of research that are missing. There is a big 

challenge on the lack of uniformity in different fields in terms of the frameworks for the integration 

of AI with block chain. Another is the lack of capacity for real-time processing over scales in current 

systems, especially in electrical systems and computer vision [56]. Moreover, ethical issues like data 

ownership, algorithmic bias, and regulatory compliance issues are yet to be answered in every 

domain. The fusion of AI and block chain technology holds significant promise in various sectors but 

may not be a suitable fit in every context or scenario. To build the next generation of intelligent 

systems that are balanced and take scalability, security, efficiency and ethical responsibility into 

account [57]. 

CHALLENGES AND OPEN RESEARCH ISSUES 

Although there is a tremendous effort to incorporate Artificial Intelligence (AI) and block chain in 

various fields like healthcare, electrical systems, data science, computer vision and many others, there 

are still certain challenges and open research issues that need to be addressed to ensure adoption and 

large scale implementation. The challenges cover the technical, operational, ethical and regulatory 

aspects and are an ongoing research area [58]. 

Computation is one of the most important difficulties. Deep learning architectures, such as AI models, 

demand large amounts of computational resources for training and inference. Likewise, block chain 

networks are characterized by computational-intensive cryptographic operations, consensus 

mechanisms, and distributed validation processes. If both technologies are combined, the overall 

system complexity becomes very high, resulting in higher processing needs and system performance 

loss [59]. 

Another roadblock is interoperability. In real-life situations, systems and platform can be built with 

various frameworks, protocols, and standards. The challenge lies in making the heterogeneous 

systems work together in a coherent system, with standardized interfaces and communication 
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protocols. There are no standard rules, which hinders adoption and reduces cross-platform 

compatibility. Another factor to consider is the potential for scalability issues [60]. One of the 

drawbacks of block chain networks is that certain ones, particularly those employing the traditional 

consensus method like Proof of Work, face challenges in terms of their effectiveness and efficiency 

at handling large volumes of transactions. This is a key constraint in systems with a high requirement 

for data processing speed, like smartgrids, real-time health monitoring systems, or high-speed 

computer vision systems. Likewise, scaling AI applications to scale and perform efficiently on 

decentralized block chain networks adds extra overhead [61]. 

The adoption is further complicated by regulatory and ethical issues. There are different laws and 

regulations concerning data privacy, AI usage, and block chain financial or healthcare systems 

implemented in different countries. Compliance with legislation, including data protection policies, 

and preventing systems from becoming non-functional is a challenging process. Issues of algorithmic 

bias, fairness, accountability and transparency in AI decision making are also not resolved [62]. 

Integration with other systems is a constant challenge. Creating architectures that seamlessly integrate 

AI's learning power with block chain's decentralized nature demands cutting-edge engineering 

methods, optimized algorithms, and robust infrastructure support [63]. 

In conclusion, the integration of AI and block chain presents great potential, but it also comes with 

its fair share of hurdles.In summary, the convergence of AI and block chain technologies is a game-

changer with significant potential, but it also has its challenges, which warrant ongoing research and 

innovation. The ability of solving these open issues is crucial for the development of scalable, secure, 

efficient, and morally responsible intelligent systems that can be applied in various real world systems 

[64]. 

FUTURE RESEARCH DIRECTIONS 

AI and block chain integration is still in its infancy and has a lot of potential research areas. In an era 

when industries are turning to intelligent and decentralized systems, fresh possibilities are cropping 

up to boost performance, scalability, security and transparency in healthcare, electrical systems, data 

science, and computer vision. Future research is anticipated to include a focus on addressing current 

limitations and take advantage of new capabilities via advanced hybrid technology [65]. 

The fusion of quantum computing with block chain and AI is also a growing trend. The potential 

impact of quantum computing on AI model training and optimization problems is significant. 

Meanwhile, it brings difficulties to the traditional block chains cryptographic approaches. The 

researchers' work will continue with the aim of creating quantum-resistant block chain algorithms 

and applying quantum AI models to enhance speed and security in calculations [66]. Edge AI and 
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Internet of Things (IoT) are also important avenues of research that integrate with block chain. As the 

number of IoT devices continues to grow, producing a lot of real-time data, edge AI enables 

processing near the point of data generation, minimizing latency and bandwidth consumption. 

Together with the block chain technology, it allows for secure, decentralized and real-time decision 

making systems, relevant in smart cities, autonomous vehicles and healthcare monitoring systems 

[67]. 

Another key area is the integrated design of Green and Sustainable AI–block chain systems. Both AI 

and block chain have the potential to consume a significant amount of energy, and future studies will 

investigate ways to optimize algorithms to save energy. This includes developing lightweight 

consensus mechanisms, energy-efficient AI models, and hybrid architectures that minimize 

environmental impact while maintaining performance [68]. The development of explainable and 

trustworthy AI ecosystems is also a key focus area. With the increasing integration of AI with block 

chain, transparency in decision-making is crucial. Traceability of AI model training and predictions 

on block chain will enable transparency, and explainable AI techniques will help users understand 

how decisions are made, fostering trust in critical use-cases like healthcare and finance [69]. 

The future of block chain and AI integration will be studied with a focus on interoperability across 

various block chain networks and AI systems. Standardized procedures will facilitate the smooth 

interconnection of systems and facilitate their widespread use in industry. This will enable cross 

domain applications with the ability to share data and intelligence securely across multiple platforms 

[70]. The future of AI and block chain integration is about to be shaped by the development of smart, 

decentralized, secure and eco-friendly systems. Future research in these areas is set to be crucial in 

the development of technologies that can solve complex challenges in multi-domain scenarios of the 

future [71]. 

CONCLUSION 

Block chain and Artificial Intelligence (AI) are two of the most groundbreaking advancements in the 

field of computing that are poised to transform the way data is processed, secured, and put into use 

in numerous fields. The review has covered the basics of AI–block chain systems, integration 

approaches, applications, challenges and future prospects in healthcare, electrical systems, data 

science and computer vision. In total, these chats underscore what the synergy between AI and block 

chain is, not simply a step forward, but a cornerstone of the development of future intelligent and 

trustworthy digital environments. 

Artificial Intelligence provides the capability to learn from data, detect patterns, and make decisions 

based on that learning, using machine learning, deep learning, and reinforcement learning. These 
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capabilities provide automation, prediction and optimization in complex environment. But AI systems 

are not always transparent, can be manipulated by data and rely on centralised data sets. Block chain 

technology is uniquely able to solve these problems with its decentralized, immutable and transparent 

data management. The combination of its core strengths of security, traceability and trust with the 

intelligence of AI is a perfect match. 

From healthcare, AI is improving diagnosis, medical imaging, drug discovery and monitoring, and 

block chain providing secure storage and sharing of sensitive health information. AI can enhance the 

efficiency of electrical systems, predict faults and optimize energy usage, while block chain can 

facilitate secure peer-to-peer energy transactions and decentralize energy management. AI facilitates 

the creation of sophisticated models and predictive data analysis, and block chain guarantees data 

security and privacy, with federated learning being one of the many techniques.In the field of data 

science, AI enables powerful data analysis and predictive modeling, while block chain ensures data 

integrity and secure sharing with federated learning being one of the techniques used for privacy. AI 

can be used to recognize images, detect objects, and authenticate users through biometric features in 

computer vision, while block chain ensures the integrity and provenance of visual information. 

Combination of these technologies results in intelligent system that is also secure and transparent. 

There are several potential challenges, such as: limitations to scalability, high computational costs, 

interoperability problems, regulatory issues, and ethical concerns like bias and data privacy. 

Moreover, some block chain processes and the technological complexity of implementing distributed 

systems with AI models pose significant technical challenges. Research efforts are continuous in 

overcoming these challenges, with new advancements like edge computing, federated learning, block 

chain with quantum resistance, explainable AI, and eco-friendly consensus mechanisms. These 

developments are expected to bring a great improvement to the performance, scale and usability of 

AI–block chain integrated systems. 

AI and block chain integration is paving the way for a new generation of intelligent, decentralized, 

and trustworthy systems. Together, they have great promise in reshaping the future of key industries 

through their ability to enhance decision-making, secure data, and streamline transparent automation. 

This convergence is likely to be a key enabling technology for the digital future, and as research 

advances it will be used to facilitate innovations across fields and make global systems more secure, 

efficient, and intelligent. 
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