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ABSTRACT 

In this review, we examine how Artificial Intelligence (AI) and 

Blockchain are applied in various domains, such as Healthcare, 

Electrical Systems, Data Science, and Computer Vision. AI provides 

intelligent data analysis, prediction, and automation, while 

Blockchain ensures security, transparency, and data integrity. 

Together, they allow for sophisticated services like secure health 

records, smart energy networks, privacy-enhancing data analytics, 

and visual data that cannot be tampered with. This study 

systematically covers methodologies, applications, challenges, and 

future directions of AI-Blockchain systems. Although it has several 

challenges such as scalability and computational complexity, it has 

great potential for creating secure, efficient, and intelligent 

decentralized systems in various real-world domains. 
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INTRODUCTION 

Two of the most revolutionary technologies of today's digital systems are Artificial Intelligence (AI) 

and Blockchain. AI has to do with empowering equipment to discover knowledge from information, 

discover trends, and make wise choices, while Blockchain is a decentralized, secure, and clear system 

for data storage and transaction handling. The combination of these two technologies has created 
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possibilities for intelligent, trustworthy and automated systems in various areas [1]. This review 

discusses their co-use in four significant fields: Healthcare, Electrical Grids, Data Science, and 

Computer Vision. 

The motivation of integrating AI with Blockchain is primarily based on the issue that they 

complement each other's abilities. While AI systems excel at handling vast amounts of data and 

making sense of complex information, they also come with challenges in terms of data security, 

transparency, and trustworthiness [2]. However, Blockchain assures immutability, decentralization, 

and safe data sharing, failing to offer advanced analytical features. Together, AI's intelligence and 

Blockchain's security and trust capabilities enable the creation of powerful systems that are intelligent 

and trusted [3]. 

For healthcare, this connection can help with secure handling of Electronic Health Records (EHRs), 

better disease forecasting frameworks, and proficient drug discovery operations. Sensitive patient 

information can be securely stored on Blockchain, and AI algorithms can be used to analyze patient 

data for diagnosis and recommendations on treatments [4]. In similar ways, AI can be applied to 

electrical systems, such as smart grids, to optimize energy supply and demand predictions, and 

Blockchain can power secure energy-to-energy trading and clear billing structures. The integration of 

AI and Blockchain in data science guarantees the integrity of data, privacy as well as analytics and 

decentralized data sharing [5]. This is especially crucial in sectors that handle delicate or spread out 

information. This integration is also highly advantageous for computer vision: Blockchain can verify 

and authenticate visual data, and AI techniques like deep learning allow for the detection, recognition 

and classification of objects and faces with high precision [6]. 

This review aims to comprehensively summarize the current state of research on the integration of AI 

and Blockchain in these four areas, providing insights into techniques, applications, advantages, 

drawbacks, and potential future study focus. The paper will thus offer an overview of the impact these 

technologies are having on the way intelligent systems are being transformed. The introduction sets 

the stage by highlighting the significance of integrating AI with Blockchain as a cornerstone for the 

creation of systems that are secure, intelligent, and decentralized. 

FOUNDATIONS OF ARTIFICIAL INTELLIGENCE AND BLOCKCHAIN 

The second part of this review deals with the basic concepts behind Artificial Intelligence (AI) and 

Blockchain and how they synergize together. It is important to grasp these basics as both technologies 

are heavily dependent on their own principles, architectures and functional capabilities in the 

integration process [7]. Artificial Intelligence is the field of computer science that involves creating 

machines that can mimic human intelligence. It contains learning from data, reasoning, pattern 
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recognition and decision making. The fundamental skills of AI encompass Machine Learning (ML), 

Deep Learning (DL), Natural Language Processing (NLP), and Computer Vision [8]. Machine 

Learning lets systems learn to do their jobs better over time without explicit programming, and Deep 

Learning is a neural network with several layers that can process complex data like images, text and 

sound. In various sectors such as healthcare, finance, transportation, and cybersecurity, AI systems 

are extensively applied in prediction models, classification processes, automation, and decision-

making [9]. 

Blockchain is a distributed ledger technology that provides secure, transparent and tamper-proof data 

storage. It runs on a peer-to-peer network of nodes, with each transaction being added to a block that 

is then chained together to create a blockchain. Cryptographic hashing, consensus mechanisms (PoW, 

PoS), and smart contracts are essential features in Blockchain [10]. These make Blockchain very 

secure and reliable as their data won't be changed without the agreement of the network. It finds 

extensive applications in crypto currencies, supply chain management, digital identity verification, 

and data sharing systems with security measures [11]. 

AI and Blockchain integration merges the analytical prowess of AI with the secure and transparent 

nature of Blockchain. AI needs ample data to operate effectively, but often, issues of data privacy and 

trust hinder its application. Blockchain tackles this issue by ensuring secure and verifiable data 

storage. Concurrently, AI is optimizing Blockchain systems by making more informed decisions, 

optimizing consensus mechanisms, identifying fraudulent activities, and predicting network behavior 

[12]. In a Blockchain network, AI algorithms can identify irregularities in transactions and thwart 

cyber-attacks, and Blockchain ensures that AI training data is genuine and unaltered. This synergy 

enables the creation of more intelligent decentralized systems, which are more secure, transparent, 

and efficient than traditional systems [13]. 

The integration of AI and Blockchain technology can also be challenging, especially regarding 

computational complexity, scalability, energy consumption, and interoperability between systems. 

However, the field of AI-Blockchain research continues to tackle these obstacles, striving to bridge 

the gap between theory and application. Nevertheless, research efforts are underway to overcome 

these limitations and make AI-Blockchain systems more viable and accessible [14]. The basics of AI 

and Blockchain offer the fundamental components needed to grasp the integration of the two. AI 

brings intelligence and automation, and Blockchain brings trust, security and decentralization. They 

have created a formidable combination that is spurring innovation in many areas such as health, 

electrical systems, data science and computer vision [15]. 
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Figure 1. Foundations of Artificial Intelligence and Blockchain and Their Synergy 

APPLICATIONS OF IN HEALTHCARE 

In the healthcare sector, AI and Blockchain offer a promising space for innovation that is poised to 

change the landscape of traditional healthcare systems into intelligent, secure, and efficient digital 

ecosystems. In this section, the use of AI in medical decision-making and how Blockchain provides 

data integrity, privacy, and secure sharing of sensitive health information is explored [16]. In the 

healthcare context, AI is vital for facilitating automated diagnostics, predictive measures, and 

tailoring treatment to each patient's specific needs. The use of Machine Learning and Deep Learning 

models for analyzing vast amounts of medical information like patient records, medical images, 

genetic data, and clinical reports is prevalent. AI systems help physicians identify early signs of 

diseases, such as cancer, diabetes, and cardiovascular conditions [17].  

 AI can assist in clinical decision making by recommending treatment strategies, leveraging historical 

patient data and real-time health monitoring. NLP (Natural Language Processing) also helps in 

identifying pertinent information from the unstructured medical data, including physician notes and 

research papers. Data is very sensitive in healthcare and ensuring its security and privacy is a big 

challenge [18]. However, blockchain technology can solve this problem by creating a decentralized 

and tamper-proof system to store and share medical records. Each patient’s data can be securely stored 
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in a blockchain ledger, ensuring that only authorized users have access. Due to the immutability of 

blockchain, medical records cannot be changed or deleted without proper authorization, thus 

minimizing the risk of data breaches and fraud. This adds to the trust between patient, healthcare 

provider and insurance company [19]. 

These advances in healthcare systems stand out as a testament to the power of AI and Blockchain 

working together. One of the key applications is in Electronic Health Records (EHRs), where 

blockchain ensures secure storage while AI analyzes the data for diagnosis and prediction. AI systems 

that are trained using blockchain-encrypted data deliver more accurate and reliable disease 

predictions in disease prediction systems [20]. AI also speeds drug discovery by discovering potential 

compounds and blockchain technology promotes transparency in clinical trial data. 

This is also a feature that supports remote patient monitoring systems. Real-time health data is 

gathered by wearable devices, AI detects anomalies in the data, and blockchain securely stores and 

shares health data with healthcare providers. This allows for prompt action and better patient care. 

Moreover, AI-Blockchain systems provide a secure and transparent way for patients and doctors to 

communicate and exchange information during telemedicine sessions [21]. The integration of AI and 

Blockchain in healthcare has the potential to revolutionize medical systems by improving accuracy, 

security, and efficiency. One of the most impactful applications of these technologies is to facilitate a 

change towards patient-centric, data-driven and highly secure healthcare ecosystems [22]. 

APPLICATIONS IN ELECTRICAL GRIDS 

With the advent of blockchain, artificial intelligence (AI) is transforming the power grid into 

intelligent, decentralized, and efficient smart grids. The current electrical networks are becoming 

more and more difficult to meet the requirements of current energy needs, integration of renewable 

energy, the maintenance of grid stability, and the need for real-time monitoring [23]. By combining 

the strengths of AI and Blockchain, these technologies offer innovative solutions that can help address 

these challenges, including in the areas of decision-making, security, and energy management. 

One of the significant applications of AI in smart electrical grid optimization is predictive 

maintenance. One of the major applications of AI in smart electrical grid optimization is predictive 

maintenance. Accurate load forecasting is achieved by implementing Machine Learning algorithms 

that accurately forecast electricity demand from historical electricity consumption patterns, weather 

conditions and consumer behavior [24]. Deep Learning models can help identify faults and predict 

the failure of electrical systems, minimizing downtime and preventing system failures. AI also plays 

a part in real-time energy management, optimizing energy supply and demand on the grid. AI supports 

renewable energy systems by enhancing solar and wind energy prediction, which aids in seamless 
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integration with renewable sources [25].AI optimizes renewable energy systems, such as solar and 

wind energy forecasting, promoting effective integration with renewable resources in the grid. 

Blockchain technology improves the transparency, security and decentralization of electrical systems. 

It has also been proposed to use in peer-to-peer (P2P) energy trading, where consumers can directly 

trade electricity with each other without centralized utility providers [26]. This can be particularly 

beneficial in micro grids where a household with PV may export electricity to its local community. 

This trust is enhanced because all energy transactions are securely documented and cannot be 

tampered with by any participants due to Blockchain technology. It also aids in preventing energy 

fraud and fair billing systems by means of smart contracts that execute agreements automatically 

when set requirements are fulfilled [27]. 

Smart Grids integrating AI and Blockchain are highly intelligent and autonomous energy systems. 

Real-time grid data is processed by AI algorithms for energy optimization, and the Blockchain ensures 

secure and transparent data logging. In the context of smart grid optimization, AI contributes to the 

efficient and effective management of energy, and Blockchain facilitates decentralization in energy 

resource control [28]. AI forecasts energy consumption and Blockchain securely records these 

patterns for verification and auditing. Furthermore, the AI-Blockchain systems enable the 

implementation of automatic demand response systems, which involve adjusting energy consumption 

according to the current supply situation [29]. 

Though the benefits are there, there are a few issues with the implementation of AI and Blockchain 

in electrical systems. These include the need for high computing power, scalability concerns in large 

power systems and latency issues with real-time energy transactions. There can also be concerns 

related to the energy consumption of blockchain networks, particularly in the method of achieving 

consensus such as Proof of Work [30]. In addition, these technologies must be integrated into the 

current power infrastructure, which calls for substantial investment and technical skills. In conclusion, 

the combination of AI and Blockchain technologies is reshaping the future of electrical systems, 

creating a more intelligent, decentralized, and efficient energy network [31]. This technology has the 

potential to enhance the reliability of power generation and distribution networks, facilitate 

integration with renewable energy sources, and promote transparent energy trading, especially in 

sustainable power systems [32]. 
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APPLICATIONS IN DATA SCIENCE 

The marriage of Artificial Intelligence (AI) and Blockchain in Data Science is reshaping the landscape 

of data collection, processing, sharing, and security in today's digital world. AI is essential for 

prediction, classification and automation, but Data Science is primarily about large-scale data analysis 

to glean meaning. Blockchain, on the other hand, ensures data integrity, transparency, and secure 

decentralized storage [33]. The integration of these technologies can form powerful systems that 

greatly enhance the trust, privacy, and analytical capabilities of data-driven environments. 

The foundation of the modern-day data science applications is Artificial Intelligence. Data mining, 

pattern recognition, predictive modeling and decision making are some of the areas where machine 

learning algorithms are widely used. Supervised and unsupervised learning algorithms are used to 

classify data, detect anomalies and identify hidden patterns in large datasets [34]. AI's power is further 

expanded by the use of Deep Learning models that can handle unstructured data like image, text or 

audio. In sectors like finance, healthcare, marketing, and cybersecurity, where prediction accuracy 

and real-time information play a pivotal role, AI-driven analytics is widely used. Moreover, AI can 

assist with data preprocessing, feature selection, and visualization, streamlining the data analysis 

process and enhancing its efficiency and scalability [35]. 

The secure and integrity of data in data science applications plays a pivotal role in blockchain 

technology. Traditional centralized databases can be easily altered and hacked, and have the potential 

to be accessed by unauthorized parties [36]. Blockchain addresses these problems by offering a 

decentralized, immutable ledger that provides the ability to safely record each data transaction. This 

immutability of data in the blockchain is also very high, lending trust and reliability to the network. 

This is particularly useful in industries where data authenticity is critical, such as healthcare records, 

financial transactions, and supply chain systems. Blockchain also helps to securely share data among 

several parties without the intermediaries [37]. 

AI and Blockchain working together can transform data science to provide secure, intelligent and 

decentralized analytics. Secure Data Sharing is one such application. In blockchain AI systems, 

privacy-preserving machine learning methods like federated learning enable the creation of AI models 

that are trained using decentralized data without revealing raw data. This enhances both security and 

the performance of the models [38]. Blockchain verifies the integrity of training datasets and makes 

sure that they are not tampered with, and AI algorithms analyze trusted and verified data to create 

predictive models [39]. The integration also has the advantage of supporting distributed analytics 

systems, allowing for collaboration and cooperation among different stakeholders in a secure 

environment.  
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While the integration of AI and Blockchain in data science has its merits, it also provides some 

difficulties. Although AI-Blockchain is beneficial, it comes with its challenges in the context of data 

science. Blockchain networks may face performance constraints due to high computational costs, data 

scalability challenges, and slow transaction speeds [40]. Adopting an AI model within a decentralized 

system involves complex architectures and standards for interoperability. There are also issues in 

terms of balancing transparency and confidentiality in data privacy regulations. The use of AI and 

Blockchain in Data Science drives data security, trust, and analysis capabilities [41]. It allows 

companies to run sophisticated analytics on trusted data, while maintaining privacy and 

decentralization. This is a crucial enabling technology for future intelligent and secure systems based 

on data. 

APPLICATIONS IN COMPUTER VISION 

Computer Vision is one of the most dynamic areas of Artificial Intelligence (AI) that deals with 

decoding and comprehending visual information, including images, video content, and real-world 

scenes. The combination of Blockchain technology with Computer Vision systems strengthens the 

reliability, security and transparency of Computer Vision systems [42]. When combined, AI and 

Blockchain deliver intelligent visual systems that are both accurate and trustworthy and tamper-proof, 

particularly in security-sensitive applications. 

Computer Vision applications are powered by Artificial Intelligence. Deep Learning, in particular, 

Convolutional Neural Networks (CNNs), has been a major breakthrough in the field of machines 

processing and analyzing visual information. They are commonly used in image classification, object 

detection, facial recognition, medical image analysis, and video surveillance [43]. Computer Vision 

systems powered by AI have the ability to recognize objects within an image, analyze patterns in 

video clips, and accurately process complex visual scenes. The use cases are diverse, such as 

autonomous vehicles for detecting pedestrians and road signs, and in healthcare imaging systems, 

where it can identify tumors and abnormalities in medical scans [44]. 

By combining Blockchain with Computer Vision, the technology offers a secure and tamper-proof 

way to store a wealth of visual data, which is crucial for many applications. Images and videos can 

be easily manipulated, particularly in the areas of surveillance, journalism and forensics [45]. The 

visual data recorded on the blockchain can be modified only if a trace is left, thus guaranteeing its 

authenticity. This is especially beneficial for identity verification, digital forensics, and surveillance. 

The system stores cryptographic hash functions of images and videos on a blockchain, which can be 

used to certify that they have not been altered or are still the original [46]. This brings a solid 

foundation of trust in visual data processing. 

https://doi.org/10.70445/ajac.2.1.2026.197-215
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AI and Blockchain can create Computer Vision systems that are both highly secure and intelligent. In 

the context of image authentication systems, AI can be used to identify and analyze visual data, while 

Blockchain can be used to verify the authenticity of the data and ensure its integrity. AI can be 

employed in surveillance systems to detect and analyze objects in real-time, and Blockchain can be 

used to securely store the footage of these systems to prevent tampering [47]. Autonomous systems 

and robotics rely on AI to interpret their environment, and Blockchain ensures secure communication 

and sharing of data among several devices. The integration can also be beneficial for smart city 

applications, where an extensive amount of visual data from cameras and sensors is processed 

securely and efficiently [48]. 

COMPARATIVE ANALYSIS ACROSS DOMAINS 

The comparative analysis across the three fields of Healthcare, Electrical Systems, Data Science, and 

Computer Vision provides an insight into the different ways in which AI and Blockchain can be 

integrated, highlighting that there are some common architectural elements, including security, 

intelligence, and decentralization, which are consistent across the different fields [49]. The area of 

core technologies is the same across all these fields, but their constraints differ, as do their 

performance expectations, and so does their implementation. 

Conversely, Blockchain fulfills a fixed function as a provider of data integrity, transparency and 

security in all areas. It protects Electronic Health Records (EHRs) in Healthcare; it validates 

electronic energy trading in Electrical Systems; it assures data integrity and secure data sharing in 

Data Science; and it guarantees the integrity of images and videos in Computer Vision. This 

demonstrates the universal trust layer nature of Blockchain, irrespective of the application field [50]. 

These functional requirements and challenges are, however, different for each domain. In healthcare, 

privacy and regulatory adherence (including patient confidentiality) is the biggest concern. Real-time 

performance and scalability are crucial in Electrical Systems because of the need for a continuous 

flow of energy and maintaining grid stability [51]. In Data Science, the emphasis is on managing 

large-scale distributed data, efficiently computing on such data, and ensuring privacy-preserving 

analytics. High computation power and real time processing is one of the challenges in Computer 

Vision, particularly in applications such as surveillance and autonomous systems [52]. 

The most stringent security and privacy focus apply to Healthcare and Data Science, as a result of the 

sensitive personal and organizational data. In these areas, Blockchain can play a major role in 

increasing trust amongst users, and AI can help in meaningful data interpretation. In Electrical 

Systems, security is more concerned with the prevention of fraud and reliability of the system, while 

Computer Vision is more concerned with preventing tampering of the visual evidence [53]. The 
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comparative study indicates that the combination of AI with Blockchain is an undeniable positive 

advancement, but its application has to be adapted to specific constraints in the field. Healthcare 

values privacy, Electrical Systems values real time efficiency, Data Science values secure analytics, 

and Computer Vision values accuracy and data authenticity [54]. This emphasizes the flexibility and 

versatility of AI-Blockchain systems in various technological contexts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Domain-Wise Comparative Evaluation of Privacy, Scalability, Computation, Real-Time 

Performance, and Security 

CHALLENGES AND RESEARCH GAPS 

While the integration of Artificial Intelligence (AI) and Block-chain has made tremendous strides and 

shows great promise in Healthcare, Electrical Systems, Data Science, and Computer Vision, there are 

still several problems and research gaps that keep it from being deployed broadly on a larger scale. 

They come from technical, infrastructure, regulatory and operational limitations that will need to be 

overcome to create efficient, scalable and effective real-world systems [55]. Scalability is one of the 

most important issues. In particular, blockchain networks, particularly those based on traditional 

consensus methods, can have trouble processing high volumes of transactions in an efficient way. 

This limitation is even worse when paired with AI systems that process data continually [56]. In 
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certain use cases like smart grids and Computer Vision based surveillance, blockchain latency can 

impact the responsiveness and performance of the system. 

A second big problem is ease of calculation and energy utilization. Forward and backward 

propagation of AI models, especially Deep Learning architectures, demand vast resources for training 

and inference. Likewise, the energy consumption is significant for Blockchain networks and in 

particular for Proof-of-Work networks [57]. If both technologies are combined, it results in a 

resource-intensive system which may not be possible in a resource constrained environment with 

limited computing facilities and/or energy constraints. Another research gap is the issue of 

interoperability. At present, standardized frameworks for smooth communication between AI systems 

and Blockchain platforms are lacking. Many blockchain protocols and AI frameworks do not 

interoperate easily as they are run separately [58]. This standardization is crucial for the development 

of a unified and scalable AI-Blockchain ecosystem that is problematic due to the lack of 

standardization. 

Security issues and resistance to attacks are a continuous worry. Although Blockchain is a more secure 

option, it is not impenetrable to attacks like 51% attacks, vulnerabilities in smart contracts, and attacks 

on AI models. The robust defense mechanisms in integrated systems remain a research topic. While 

the integration of AI with Blockchain presents transformative potential, it also faces numerous 

challenges, including scalability, computational requirements, interoperability, data privacy, and the 

need for real-time processing [59]. These aforementioned research gaps are good prospects for future 

research work that would lead to more efficient, secure and scalable intelligent systems in all the 

domains. 

FUTURE RESEARCH DIRECTIONS 

The field of integration of Artificial Intelligence (AI) and Blockchain is a nascent field of research, 

and the potential of this combination has not yet been fully realized in the field of Healthcare, 

Electrical Systems, Data Science and Computer Vision. With the development of these two 

technologies, several promising future research directions are being identified to address current 

challenges and improve the performance, scalability and applicability of the system in real world 

[60]. 

Lightweight and scalable AI-Blockchain architectures are one of the key future directions. Existing 

systems tend to be power hungry and not efficient enough for resource-constrained systems, like edge 

devices and IoT networks, or for real-time applications. Moving forward, researchers are likely to 

delve deeper into consensus methods and development of lightweight blockchain protocols that can 

effectively handle AI applications without significant energy consumption or latency. One of the 
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major pathways is the combination of Federated Learning and Blockchain [61]. Federated Learning 

enables the training of AI models on decentralized data without the need to upload raw data to a 

central server, thereby enhancing data privacy. With the use of Blockchain, it can provide secure, 

transparent, and tamper-proof model training in distributed systems. This is especially useful in 

Healthcare and Data Science where data is sensitive and cannot be shared openly [62]. 

Real-time AI-Blockchain systems is also a significant area of research. Autonomous vehicles, smart 

electrical grid, surveillance, and other applications demand instant decision making. Future research 

will focus on minimizing blockchain transaction delays and enhancing the speed of AI inferences to 

achieve real-time performance while maintaining security and accuracy [63]. Another direction that's 

also promising is the Blockchain and AI systems that are quantum resistant. With the advancement 

of quantum computing, existing cryptographic techniques used in Blockchain may become vulnerable 

[64]. Now, researchers are looking into Quantum-safe encryption techniques to guarantee the security 

of AI-Blockchain integrated systems for the long haul. 

Explainable AI (XAI) and its combination with Blockchain transparency is another recent research 

trend. AI models are typically referred to as “black boxes,” but Blockchain can serve as a clear data 

trail. The integration of these technologies can result in systems that are not only accurate but also 

explainable and auditable, an important aspect in sectors such as Healthcare and Finance [65]. As 

smart devices gain in popularity, AI and Blockchain at the edge will provide faster processing, less 

reliance on the cloud and better privacy. Research on AI and Blockchain integration is progressing 

towards more efficient, secure, explainable and scalable systems [66]. These developments will be 

very influential in the design of intelligent applications of the next generation in Healthcare, Electrical 

Systems, Data Science, and Computer Vision. 

CONCLUSION 

The convergence of AI and Blockchain is one of the most revolutionary developments in modern 

computing, which has the potential to create intelligent, secure, and decentralized systems in various 

fields. In this review they have systematically investigated the synergy that exists between these two 

strong technologies and also the changes that are happening in four major domains, namely 

Healthcare, Electrical systems, Data science and Computer vision because of their application 

together. AI brings intelligence, automation and predictive power, Blockchain data transparency, 

integrity and security. They constitute a solid foundation for next generation digital infrastructures. 

The integration of AI and Blockchain has demonstrated promising applications in the healthcare 

sector, such as enhancing patient care, securing medical records, and improving diagnostic accuracy. 

The use of AI-driven models helps to detect diseases at an early stage and plan treatment individually; 
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Blockchain technology ensures that sensitive patient data is protected and cannot be changed. This 

blend not only fosters greater trust in the relationship between patients and healthcare professionals 

but also facilitates seamless sharing of data among healthcare institutions while maintaining patient 

privacy. 

AI is used in Electrical Systems, especially smart grids, to enhance energy generation, distribution, 

and consumption by analyzing data to forecast future needs and make real-time decisions. Blockchain 

can improve these systems by allowing for secure peer-to-peer energy trading, transparent billing, 

and decentralized energy management. The integration is crucial for the implementation of 

sustainable and efficient energy ecosystems, particularly given the growing use of renewable energy 

sources. 

AI facilitates complex data analysis, pattern recognition, and predictive modelling in Data Science, 

and Blockchain guarantees the authenticity, security, and decentralised sharing of data. This synergy 

is especially beneficial in certain privacy-petitive applications, where the trust and integrity of data 

are of utmost significance. The mix also enables federated learning and distributed analytics, enabling 

organizations to pool data and gain insights together without sharing raw data. 

AI is a pivotal technology in Computer Vision, where it is used for image recognition, object 

detection, and video analysis; Blockchain provides a way to guarantee the integrity and reliability of 

visual information. The integration is especially beneficial in fields like healthcare imaging, digital 

forensics, and autonomous systems or surveillance applications, where the manipulation of data needs 

to be avoided and accuracy is paramount. 

These are significant gains, there are still certain challenges to be addressed, such as scalability 

constraints, high computational expenses, interoperability difficulties, and the need for real-time 

processing. Various lightweight architectures, federated learning and enhanced consensus 

mechanisms are currently being developed to address these gaps. AI and Blockchain integration is 

paving the way for intelligent, transparent, and secure digital ecosystems. These technologies are 

likely to have significant impact on the future development of smart healthcare, energy systems, data-

driven industries and visual computing applications as research continues to progress. Together, they 

will create more reliable, efficient and trustworthy technological solutions in all significant sectors. 
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