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ABSTRACT 

Artificial Intelligence (AI) has played a major role in transforming 

the field of Big Data analytics because it allows processing and 

interpretation of large and complex datasets efficiently. This review 

examines the basics of Big Data, concepts of AI, and how they could 

be combined to improve the decision-making process based on the 

data. It identifies automated machine learning, real-time analytics, 

edge computing, and generative AI as important trends as well as 

healthcare, finance, smart cities, e-commerce, and cybersecurity. 

Other significant issues that are addressed in the study are data 

quality, scalability, privacy, and ethical concerns. Moreover, it 

examines key tools and technologies and establishes the way of 

future research. By and large, intelligent decision-making using AI-

based Big Data analytics have the potential to provide potent 

solutions. 
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INTRODUCTION 

The digital technologies have rapidly developed and increased the amount, nature, and the speed of 

the data produced worldly in an unprecedented manner. Big Data as it is usually described, is a by-

product of various types of sources, including social media sites, sensors, mobile devices, business 

transactions and scientific research [1]. The conventional data processing methods do not always 

suffice to work with such huge and multifaceted data, so more sophisticated and smarter methods of 

data analysis are required. Here, Artificial Intelligence (AI) has become a game changer, which can 

be used to derive meaningful insights out of Big Data in an efficient manner [2]. 

Artificial Intelligence is a broader term to include the collection of computational processes enabling 

machines to mimic the intelligence of humans, in terms of learning, reasoning, and decision-making 
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processes. To a great extent, machine learning, deep learning, and natural language processing 

subfields have contributed to the increased efficiency of analyzing large-scale data sets [3]. With AI 

in combination with the Big Data analytics, organizations can achieve a higher level of analytics, 

beyond the descriptive analysis, to predictive and prescriptive analytics. Systems with this type of 

integration are able to discover latent patterns, flag anomalies, predict future trends, and help make 

decisions that are based on data [4]. 

The relevance of AI to Big Data analytics is seen in many areas. In the sphere of healthcare, AI-based 

analytics may help predict a disease and implement a personal treatment course. It finds application 

in finance, in detection of fraud and risk evaluation. In the same fashion, retail, transportation, and 

cybersecurity industries also use AI to streamline their operations, enhance customer experiences, 

and security. The combination of AI and Big Data does not only make this more efficient but also 

creates new opportunities in innovations and competition [5]. Although it has potential, there are also 

a number of challenges with the integration of AI and Big Data. Challenges associated with data 

quality, scalability, privacy and ethical concerns are to be handled seriously to achieve maximum 

benefits of these technologies. Moreover, the AI models may be too complex and require substantial 

computational power, which may become an obstacle to its widespread use, especially in settings 

with limited resources [6]. 

The main goal of this review paper is to explain the role of Artificial Intelligence in Big Data analytics 

in general, along with the latest developments and related issues. It is meant to explore the latest 

trends, outline the practical use, and establish some of the main concerns that should be considered 

by researchers and practitioners. This review will contribute to the existing body of knowledge by 

aiming to provide useful information regarding the potential of AI to be utilized efficiently to exploit 

the potential of Big Data in addition to presenting the future of research in this clearly developing 

area. 

ESSENTIALS OF BIG DATA ANALYTICS 

The concept of Big Data analytics can be defined as the ability to analyze voluminous, multifaceted, 

and heterogeneous data to reveal concealed patterns, correlations, trends, and valuable insights, which 

can be used in the decision-making process. As the volume of data produced by digital activities is 

increasing exponentially, the conventional methods of data processing have become inadequate and 

new methods of data processing, known as advanced analytics, have emerged specifically to process 

Big Data. The basis of the Big Data analytics is important to its successful exploitation in a number 

of areas [7]. 
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Figure 1. Core components of big data analytics 

The defining features of Big Data are one of its most important dimensions which are frequently 

referred to by the so-called 5 Vs where volume, velocity, variety, veracity, and value are used as a 

reference. Volume is the huge volume of data that is being produced on a secondly basis through 

various sources. Velocity refers to the rate at which information is generated and processed, this can 

be in real time [8]. The variety shows the various kinds of data, such as structured data (databases), 

semi-structured data (XML files or JSON files), and unstructured data (images, videos, and text). 

Veracity deals with the quality and reliability of the data, and the quality and reliability of the 

information is crucial [9]. Lastly, Value (symbolizes the valuable insights that can be made based on 

the analysis of the data and which eventually result in the business and organizational gains). 

The origins of the Big Data are very numerous. These are social media networks where users create 

enormous contents daily; Internet of Things (IoT) systems, which constantly gather sensor 

information; enterprise applications like customer relationship management (CRM) and enterprise 

resource planning (ERP); and online exchanges on e-commerce websites. Also, the scientific 

research, healthcare systems, and government operations are considered to be the sources of the 

growth of Big Data. These sources are also very diverse, and this adds even more complexity to the 

task of data management and analysis [10]. 

The other essential basic is the difference between traditional and modern data analytics. The 

traditional analytics are usually based on structured data, which is kept in the relational databases, 

and the analysis is performed with the help of the statistical tools. Although they work well on smaller 
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data sets, the techniques are not very scalable to the scale and complexity of the Big Data. Conversely, 

contemporary Big Data analytics makes use of distributed computing systems, including Hadoop and 

Spark that allow processing large data volumes on several computers at once [11]. Such technologies 

enable processing of data faster and more effectively dealing with different types of data. 

In addition, Big Data analytics involves various forms of analytical methods, such as descriptive, 

diagnostic, predictive and prescriptive analytics. Descriptive analytics is dedicated to summing up 

historical data, whereas diagnostic analytics tries to comprehend why some things have happened. 

Predictive analytics involves the application of statistical models and machine learning methods to 

predict future trends, whereas prescriptive analytics is a set of recommendations on the best decisions 

to make [12]. The basics of the Big Data analytics are based on the concepts of the main features of 

the data analytics, its source, and methods of analysis. These principles form the basis of the 

modernization of the technology like Artificial Intelligence and, eventually, allow more sophisticated 

and intelligent data analysis [13]. 

AI TECHNIQUES FOR INTELLIGENT DATA PROCESSING 

Artificial Intelligence (AI) can be defined as the simulation of human intelligence in machines that 

have been coded to think, to learn and to make decisions. It is a general branch of computer science 

that tries to come up with systems that can successfully execute the tasks that might need human 

intelligence skills to be executed, including problem-solving, experience-based learning, reasoning, 

and understanding of natural language [14]. In the last ten years, AI has developed at a significant 

pace becoming one of the most critical technologies that have facilitated innovation in many sectors, 

especially within the data-driven technologies [15]. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. AI techniques in data processing 

https://doi.org/10.70445/gtst.2.2.2026.83-102


 

Global Trends in Science and 

Technology 

ISSN : 3079-5761 

Volume 2, Number 2, 2026 
https://doi.org/10.70445/gtst.2.2.2026.83-102                 

 

 

87 
  

In its most basic form, AI will receive large volumes of data, find patterns, and make decisions or 

predictions regarding those data. The modern AI systems are able to learn and become better with 

time unlike the traditional systems of rule that had to be programmed to handle all possible situations. 

This flexibility is one of the reasons why AI is especially useful in complex and uncertain scenarios 

like those of Big Data analytics [16]. There are a number of significant subfields of AI, which bring 

about the general possibilities of AI. Machine Learning (ML) is one of the most noticeable ones and 

is concerned with creating algorithms that enable computers to learn based on the data and refine their 

performance with time passing. There are three broad classifications of Ml techniques, including 

unsupervised learning, supervised learning and reinforcement learning [17]. Such methods allow 

systems to execute activities like classification, clustering and prediction. 

Deep Learning is another important sub field which is a branch of machine learning based on the 

human brain architecture as an Artificial neural network. Deep learning models have been specifically 

effective on large and complicated data, so they are greatly applicable in image recognition, speech 

processing, and natural language understanding [18]. They can automatically retrieve features of raw 

data, which makes them highly important in eliminating the manual preprocessing of data. The other 

critical part of AI is Natural Language Processing (NLP) which is concerned with the interface 

between computers and human language. NLP allows human language to be read, comprehended and 

created meaningfully by a machine. This can be applied in areas like chatbots, sentiment analysis and 

automatic translation systems [19]. 

As far as data processing is concerned, AI is a disruptive concept because it makes data analysis more 

efficient and more accurate. It is able to automate routine processes, identify deviations and concealed 

insights which would otherwise be lost in conventional analysis means. There is also the possibility 

of unstructured data, in the form of text, images, and videos, that can be processed by AI-driven 

systems and is an important part of Big Data [20]. The Artificial Intelligence is a potent instrument 

that supplements and improves the Big Data analytics. It has a way of learning through data, adapting 

to new data, and bending the program to do intricate tasks and, thus, should be considered an essential 

part of contemporary data-driven systems [21]. 

AI DRIVEN APPROACHES IN BIG DATA SYSTEMS 

The convergence of Artificial Intelligence (AI) and Big Data analytics is one of the major advances 

in the field of processing, analyzing, and getting valuable insights out of massive and complicated 

datasets. And, as Big Data presents the raw material in the form of large amounts of structured and 

unstructured data, AI presents the intelligence needed to make sense of that data in the most efficient 

way [22]. When united, they constitute a great force that improves the decision-making, automation, 
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and predictive capabilities in different spheres. 

AI complements the Big Data analytics as it allows the systems to move beyond the conventional 

statistical analysis and pursue more dynamic and innovative methods. The ability of AI to 

automatically learn through pattern of data and can be improved with time is one of its most important 

assets. The algorithms provided in machine learning, in particular, are capable of processing a large 

amount of data to pinpoint trends and correlations and to detect anomalies that would be hard or 

impossible to notice through traditional methods. This is enabled to create greater insights and make 

better predictions which can in turn enhance the efficiency of the operations and strategic planning 

of the organizations [23]. 

Big Data analytics rely on a number of AI methods. The classification, clustering and regression 

analysis are tasks commonly done using machine learning algorithms. Multi-layered neural network 

based deep learning models are especially useful in analyzing unstructured data e.g. images, videos 

and text. Textual information in the form of social media, customer reviews, and documents is 

analyzed using methods of natural language processing, which makes it possible to perform sentiment 

analysis and topic modeling [24]. Also, reinforcement learning can be used in the dynamic 

environments where systems are taught to act best out of trial and error. 

The architecture of AI-driven Big Data systems has many layers, which collaborate to process and 

analyze data. On the lower level, the data is gathered through the sensors, databases, and online 

sources. This information is subsequently stored in distributed storage systems such as lakes of data 

or cloud-based systems. Frameworks like Hadoop or Spark are used in the processing layer to process 

large-scale data processing operations [25]. Over this, the AI models are used to process the data and 

provide insights. Lastly, the findings are displayed on the visualization tools and dashboards in a 

format that can be understood by decision-makers [26]. 

Automation is another significant attribute of integration. AI helps to automate the preprocessing of 

data, extracting features, and choosing the model and minimize human intervention. This not only 

accelerates the process of analysis, but reduces the chances of human error as well. Additionally, AI 

systems can be constantly updated on new information, which means that they can adapt to new 

circumstances and enhance their operations as time progresses [27]. The use of AI in analytics of Big 

Data processes converts raw information to useful intelligence. This synthesis of sophisticated 

computational methods and scalable data processing systems contributes to the efficiency, accuracy, 

and overall value of the systems of data analytics, making it a pillar of the modern technological 

innovation [28]. 
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ADVANCEMENTS IN AI FOR BIG DATA ANALYTICS 

The Artificial Intelligence (AI) branch of Big Data analytics is one of the most rapidly developing 

today due to the impact of the technological breakthrough and the growing need of data-driven 

solutions that are smart. Various emerging trends are influencing the use of AI in relation to the Big 

Data to increase its capabilities and increase its use in industries. Such trends do not only enhance 

efficiency but also allow making decisions more sophisticated and real-time. Among the most 

prominent ones is the emergence of Automated Machine Learning (AutoML) [29]. AutoML makes 

the construction and deployment of machine learning models easier automatically performing data 

preprocessing, feature selection, model selection as well as hyperparameter tuning. This minimizes 

the heavy technical skills required and enables organizations to exploit AI at easy [30]. Consequently, 

it has been possible to build precise predictive models more quickly and at reduced cost, which has 

made AI-based analytics more affordable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Global AI in Big Data Analytics Market Growth (2020–2030) 

The other trend is real-time analytics. As the rate of data generation continues to accelerate, there is 

an increased requirement to process and analyze data as it is generated. AI-based real-time analytics 

systems have the ability to track streams of data and deliver real-time insights. This is especially 

useful in fraud detection, financial trading and industry monitoring applications, where the decisions 

made must be timely [31]. This trend is assisted with the help of technologies, such as stream 

processing and in-memory computing that help to process the data quickly. AI along with edge 

computing also takes shape. Rather than having centralized cloud systems, edge computing processes 
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data at the end point where the data originated, e.g. IoT devices or local servers [32]. At the edge, the 

integration of AI makes it possible to analyze the data faster, minimize the latency, and enhance the 

privacy. This is of particular use in such applications as autonomous vehicles, smart cities, and 

healthcare monitoring systems, in which fast reactions are essential. 

Another important trend is the implementation of AI platforms on clouds. Cloud computing offers 

scalable storage and impressive tools that can be used to implement the Big Data analytics and AI 

models. Services provided by large technology vendors allow companies to hold large volumes of 

information, train complicated models, and implement AI applications without having to allocate 

significant resources on-premise. This is because cloud-based AI solutions are flexible and scalable 

which is very appealing to any business regardless of its size [33]. 

Besides, Generative AI is becoming a disruptive trend in Big Data analytics. Generative models have 

the ability to produce new content text, images, or synthetic data using previous datasets. Within the 

framework of Big Data, it is possible to apply simulative AI to generate situations, complement 

datasets, and optimize data-driven insights [34]. This comes in handy especially in cases where there 

is limited or sensitive real data. The latest tendencies in AI used in the Big Data analytics revolve 

around automation, speed, scalability, and innovation. The recent advances are rendering AI more 

reachable and effective, which helps organizations to utilize the potential of Big Data in full and keep 

up with the increasing complexity of the contemporary data landscape [35]. 

REAL WORLD APPLICATIONS OF AI ANALYTICS 

Big Data analytics with Artificial Intelligence (AI) has resulted in radical modifications in a variety 

of industries by facilitating intelligent decision-making processes, robotization, and predictive 

findings. Combinations of these technologies enable organizations to efficiently process massive data 

and derive useful information that will improve performance, minimize costs, and improve user 

experience. The uses of AI in Big Data analytics are diverse and are still increasing due to the 

advancement in technology [36]. 

Healthcare is one of the most important fields of application. Big Data analytics based on AI is applied 

in this area to enhance patient care, disease diagnosis and treatment planning. Through machine 

learning using giant volumes of electronic health care data, medical images, and wearables, AI can 

be used to detect diseases like cancer, diabetes, and heart-related conditions at their early stages [37]. 

Predictive analytics are also useful in the prediction of disease outbreaks and personalized treatment 

plans, resulting in more precise and timely medical care interventions. 

AI is important in the finance sector to detect frauds, manage risks, and algorithmic trade. Financial 

institutions process vast amounts of transactional information on a real time basis to identify 
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suspicious behaviour that could be fraudulent. Credit risk is also evaluated with the help of machine 

learning models, which can also assess loan applications better [38]. Also, AI-based investment 

systems can compute fast trading ventures, relying on market and historical data to enhance 

profitability and minimize human error. Another significant field of usage is the idea of smart cities. 

Urban infrastructure, traffic management, energy consumption, and public safety are developed with 

the help of AI and Big Data. As an example, sensor and camera traffic data can be analyzed to 

optimize traffic flow and ensure a lower amount of congestion. AI is applied to smart energy grids to 

manage the demand and supply of electricity. Predictive analytics is also used in public safety systems 

to detect the possible security threat and better respond in case of emergence [39]. 

AI-based Big Data analytics in e-commerce and marketing sector assists the business to know how 

the customers behave and what they like. It is based on browsing history, purchase patterns, and social 

media activity that companies can make personal recommendations as well as targeted 

advertisements. This enhances customer satisfaction and boosts the sales conversion rates. The AI-

based catboats also improve the customer service as they respond to queries instantly [40]. 

Another important field of AI and Big Data analytics application is cybersecurity. The artificial 

intelligence (AI) systems keep track of the network traffic and user activities to identify anomalies 

and possible cyber threats. Machine learning systems have the capability to detect malware, phishing 

campaigns, and unauthorized access better than a traditional security system [41]. This assists 

organizations in the enhancement of their defense systems and prompt response towards security 

incidents. AI in Big Data analytics has a wide range of applications that are effective. In healthcare 

and finance, e-commerce, and cybersecurity, AI is used to turn raw data into actionable information 

and is helping organizations increase efficiency, innovativeness, and decision-making in all industries 

[42]. 

DIFFICULTIES IN AI IN TERMS OF BIG DATA ANALYTICS 

Although Artificial Intelligence (AI) provides numerous benefits in the big data analytics, the 

technology also has a number of challenges that restrict its potentials and its common utilization. The 

difficulties are due to the complexity, scale, and sensitivity of the information, technical and ethical 

problems related to AI systems. These challenges must be understood to come up with more effective, 

safe, and dependable AI-based analytics solutions [43]. Data quality and preprocessing have been 

found to be one of the key challenges. Big Data is frequently multi-sourced, comprising of social 

media, sensors and transactional systems leading to incomplete, inconsistent, noisy or unstructured 

data. The quality of data is extremely important because poor quality can considerably minimize the 

precision of AI models and provide unreliable results [44]. Hence, analysis would be time consuming 
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and resource consuming since it needs a lot of data cleaning, transformation and preprocessing prior 

to analysis. 

Scalability and computational complexity is another problem of concern. Deep learning algorithms 

and other artificial intelligence models need a lot of computational power and high processing ability 

to process extensive datasets. With the growing volume of data that is rapidly increasing 

exponentially, the conventional computing systems are finding it difficult to cope up. Despite the fact 

that distributed computing systems and cloud computing platforms can be used to resolve this 

problem, it is still challenging to manage and optimize large-scale AI systems [45]. Another 

significant barrier to the AI-based big data analytics is privacy and security issues. Because Big Data 

may include sensitive personal and financial or organizational data, chances of data leaks and 

unauthorized access are high. It is a challenging task to achieve privacy of data and also be able to 

perform meaningful analysis. Encryption, anonymization and federated learning are developed 

techniques, although the issue of privacy protection is a persistent one, particularly with stringent 

regulatory demands [46]. 

Another significant problem is the ethical concerns and bias in artificial intelligence models. The 

learning process of AI systems is based on the past data, which can be biased based on gender, race, 

location, or socioeconomic status. Unless managed, such biases may result in a discriminatory or 

unjust decision-making processes. To establish trust and prevent disastrous outcomes, AI models 

require confidentiality, responsibility, and transparency [47]. Skilled workers in the sphere of AI and 

Big Data analytics are not available. The design, implementation, and support of high-level AI 

systems demand a skill in the field of data science, machine learning, coding, and knowledge 

expertise.  

But the number of people seeking such experts is so high that the supply is insufficient to meet it, 

which leads to talent shortage slowing down the adoption and innovation processes [48]. Although 

AI can dramatically improve the quality of analytics of Big Data, it is prone to diverse challenges 

pertaining to the quality of data, its scalability, privacy, ethics, and the skills of the workforce. These 

issues can be highly relevant in ensuring that AI-powered Big Data systems are efficient, reliable, and 

responsible to work in the field [50]. 

TOOLS AND TECHNOLOGIES 

Successful adoption of Artificial Intelligence (AI) to the field of Big Data analytics is dependent on 

a vast amount of tools and technologies that are intended to gather, store, process, and analyze big 

volumes of data. These tools are the foundation of the contemporary data-driven systems and allow 

organizations to convert raw information into valuable insights in a cost-effective way. In the course 
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of the years, developments concerning both the framework of Big Data and the platforms of AI have 

allowed to process an even more sophisticated analytical task faster and more precisely. Apache 

Hadoop is one of the most popular platforms of Big Data [51].  

Hadoop is an open source platform which enables the storage of huge data as well as processing of 

this data in clusters of computers over a network. It is based on the Hadoop Distributed File System 

(HDFS) to store data and Map Reduce programming model to process data concurrently [52]. Hadoop 

is very scalable and fault-tolerant and it is applicable in handling large datasets in different industries. 

Nonetheless, since it is a batch processing method, it can be accompanied by more contemporary 

real-time analytics tools. 

Apache Spark is another valuable structure that has become popular because of its ability to process 

data as fast as possible and in memory. Compared to Hadoop Map Reduce, Spark works with data 

much faster because it stores intermediate data in memory instead of in disk. Spark is also compatible 

with many workloads such as batch processing, streaming data, machine learning and graph 

processing [53]. Its MLlib library also offers machine learning algorithms, hence it is an effective 

tool to use in AI-based analytics of big data. Was created by Google and it offers a versatile platform 

to deploy AI models on various platforms, such as mobile and cloud software. Made by Meta, 

PyTorch is famous due to its dynamic computation graph and simplicity, which makes it popular with 

the researcher and developer community to run the experiment quickly [54]. 

Alongside them, data storage and management tools (e.g., NoSQL databases, e.g., MongoDB, 

Cassandra) are important in working with unstructured and semi-structured data. These databases can 

be configured to act out horizontally and offer high-availability and thus best suited to Big Data 

applications where the traditional relational databases might not be adequate. The cloud computing 

systems like Amazon Web Services (AWS), Microsoft Azure, and Google Cloud Platform (GCP) are 

also central in AI and integration of Big Data [55]. These environments offer services of scalable 

infrastructure, data storage services, and AI services that enable companies to create and implement 

analytics systems without spending a lot of resources on purchasing hardware. They also provide data 

visualization tools, real-time analytics tools, and machine learning model deployment tools [56]. 

The instruments and technologies of the AI-based Big Data analytics are varied and constantly 

changing. The use of frameworks such as Hadoop and Spark and AI libraries, including TensorFlow 

and PyTorch, and cloud computing platforms all make it possible to perform data processing and 

intelligent analysis. Modern analytics systems are based on these technologies and cannot be 

complete without unlocking the potential of Big Data [57]. 
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FUTURE PROJECTIONS AND AREAS OF RESEARCH 

The sphere of Artificial Intelligence (AI) within the Big Data analytics is changing steadily, and the 

research efforts are currently aimed at covering the existing setbacks and exploring the opportunities 

of more efficient, intelligent, and ethical systems based on data. Due to the ever-growing rate of data 

generation, the future trends will focus on automation, transparency, scalability, and responsible AI 

practices [58]. There are a number of promising avenues of research that are influencing the future of 

this field. 

Among the most significant directions of the future, there exists Explainable Artificial Intelligence 

(XAI). The black boxes of AI models and, in particular, the deep learning system, seem to become 

more complex as the models grow. Such lack of transparency is problematic in such serious areas as 

healthcare, finance, and law enforcement, where it is important to know how such decisions are 

reached. XAI is working on models and techniques that can make AI decisions less ambiguous and 

human intelligible [59]. This will enhance trust, responsibility, and increased applications of AI 

systems to sensitive applications. 

Federated Learning is another major field of study that can solve privacy issues in Big Data analytics. 

Rather than storing the data in one place, federated learning provides the possibility to train the AI 

models on multiple decentralized devices or servers but retains the data locally. The model updates 

are shared as opposed to the raw data. The privacy and security are improved and yet, machine 

learning on a large scale are allowed. It is mostly applicable in the medical sector, mobile apps and 

financial systems where the sensitivity of data is very high [60]. 

Another research direction is the case of AI governance and ethical frameworks. Due to the growing 

role of AI systems in making decisions, it is essential to have certain fairness, transparency, and 

accountability. Future studies revolve around the creation of policies, standards, and technical 

solutions that minimize bias and discourage discrimination and responsible use of AI. This involves 

coming up with algorithms that are unbiased and audits in order to recognize and rectify biased results 

[61]. Sustainable AI and energy efficient computing is another potential opportunity emerging. Large 

AI models are expensive to train in terms of computational power and energy usage, and are 

environmentally unfriendly. To make AI greener, researchers are investigating methods of 

optimization of algorithms, decreasing the complexity of models and creating devices that use less 

energy. This encompasses model compression, pruning and low-power computing architectures [62]. 

Also, new AI analytics and edge intelligence should significantly contribute to the development in 

the future. As the number of Internet of Things (IoT) devices is growing, demand rises in AI systems 

capable of processing and analyzing data at the network edges with the lowest amount of latency. 
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This will boost applications like autonomous cars, smart cities and automation in industry [63]. The 

future of AI in Big Data analytics is aimed at ensuring that the systems are more transparent, secure, 

efficient, and sustainable. Future generation of intelligent data-driven technologies will heavily 

depend on research on explainable AI, federated learning, ethical governance and edge computing, 

and allow more responsible and effective application of Big Data across industries [64]. 

CONCLUSION 

Artificial Intelligence (AI) has become a revolutionary technology of the Big Data analytics, changing 

the nature of processing, analysis, and interpretation of large and multifaceted datasets. The 

combination of AI and Big Data will help organizations overcome the old data analysis methods and 

adopt more intelligent, automated, and predictive ones. As noted in this review, AI together with Big 

Data is not merely improving the power of analytics but also changing the way decisions are made in 

various sectors. 

Based on the discussion of fundamentals, it is evident that Big Data is defined by the high volume, 

high velocity, extreme variety, uncertain truth, and high value. The characteristics ensure that data 

management and analysis is very difficult using traditional approaches. Artificial Intelligence can 

help solve these issues by introducing new advanced algorithms and learning models that can 

efficiently process structured, semi-structured and unstructured data. Machine learning, deep learning 

and natural language processing have all become critical assets in deriving meaningful insights on a 

large amount of data. 

Integration of AI into the Big Data analytics have played a major role in improving efficiency in the 

data processing, predictive accuracy, and automation. The systems that are developed on AIs can 

identify latent patterns, find anomalies, and produce real-time insights that can be used to make 

informed decisions. Distributed computing, cloud systems, and smart algorithms have enabled the 

creation of an architectural system capable of supporting the scale of analytics functions to address 

the need of the contemporary data landscape. Consequently, these innovations have brought immense 

benefits to industries like healthcare, finance, retail, smart cities and cybersecurity. 

Automated machine learning, real-time analytics, edge computing, cloud-based AI systems, and 

generative AI are all current trends suggesting that the discipline is moving very quickly towards 

being more automated, fast and more accessible. These advancements are rendering AI-based Big 

Data analytics more feasible to large and small organizations. Nevertheless, these developments still 

have various obstacles. Problems to be resolved include poor data quality, scalability issues, privacy 

issues, ethical bias, and lack of professional expertise still prevent the potential of AI in Big Data 

settings. 
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The systems and software that facilitate this integration, such as frameworks such as Hadoop and 

Spark, AI libraries such as TensorFlow and PyTorch and cloud systems such as AWS, Azure, and 

Google Cloud are essential to support scalable and effective analytics solutions. The technologies 

offer the infrastructure required to process large datasets and implement intelligent models with ease. 

In the future, explainable AI, federated learning, ethical governance, sustainable AI, and edge 

intelligence are identified as the possible directions of research to further contribute to the capabilities 

and reliability of the AI-driven Big Data systems. These innovations will enhance technical 

performance, as well as take care of the transparency, privacy, and environmental issues. 

The potential of AI-based Big Data analytics is very strong with an impressive number of prospects. 

There are still issues to overcome, but with ongoing innovation to algorithms, infrastructure, and 

ethical models, AI will help achieve the full potential of Big Data, making it smarter, faster, and more 

responsible to have information to act on in all areas of society. 
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