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ABSTRACT 

The exponential growth of big data presents significant challenges for traditional processing 

methods, driving the need for more efficient solutions. This systematic literature review explores the 

integration of artificial intelligence (AI) in big data processing, examining its transformative role in 

enhancing speed, scalability, and insight extraction. The review, conducted by following systematic 
guidelines, synthesizes findings from key academic databases such as IEEE Xplore, ACM Digital 

Library, and Scopus. We identify and discuss the primary advantages of this convergence, including 

the automation of data lifecycle, enhanced predictive analytics, and improved decision-making. The 
paper also highlights critical challenges such as data privacy, algorithmic bias, and resource 

requirements. By leveraging AI's capabilities, organizations can unlock unprecedented opportunities 

across various domains, from healthcare and finance to retail and smart cities. The review concludes 

that while the synergy between AI and big data offers immense potential, its full realization depends 

on addressing these challenges through ethical frameworks, transparent models, and strategic 
investments in governance and upskilling. 
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1. INTRODUCTION 
The relentless march of technological advancement has transformed the digital landscape, 

leading to an unprecedented explosion in the volume, velocity, and diversity of data being generated. 

This phenomenon, commonly referred to as "Big Data," has presented both challenges and 

opportunities for organizations and researchers across various domains.(Rahmani et al., 2021) A crucial 

aspect of effectively harnessing the power of Big Data is the application of Artificial Intelligence 

techniques, which have the potential to revolutionize the way we process, analyze, and derive insights 

from these massive datasets.(Leng et al., 2022)  

 
 

 

 

 

 

 

 

 

 

Image 1.1 Venn diagram on the relationship artificial intelligence, data science, and big data. 

(https://www.researchgate.net) 
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This systematic literature review aims to explore the current state of research on the 

intersection of Artificial Intelligence and Big Data processing, with a focus on identifying the key 

trends, opportunities, and challenges in this rapidly evolving field.(Wang, 2024). The integration of 

Artificial Intelligence with Big Data processing has emerged as a promising approach to address the 

complexities and demands of the modern data landscape.(Shi et al., 2022) This systematic literature 

review aims to explore the current state of research on the intersection of Artificial Intelligence and 

Big Data processing, with a focus on highlighting the key advancements, opportunities, and 

challenges in this rapidly evolving field.(Zaripova et al., 2023)  

The symbiotic relationship between Artificial Intelligence and Big Data is undeniable, as each 

field has the potential to enhance and amplify the other.(Shi et al., 2022) Big Data provides the vast and 

diverse datasets required to train and refine AI models, while Artificial Intelligence offers the 

computational power, algorithms, and techniques necessary to extract meaningful insights from these 

large-scale, unstructured data sources.(Leng et al., 2022; Qi, 2024) For example, in e-commerce, platforms 

like Amazon utilize AI-powered recommendation systems to analyze user behavior data, providing 

personalized shopping experiences (Judijanto & Rolando, 2024; Rolando et al., 2024; Tanuwijaya et 

al., 2024). This mutually beneficial relationship has led to significant advancements in various 

domains, including natural language processing, computer vision, recommender systems, healthcare, 

finance, and beyond (Mulyono & Rolando, 2024; Nuraini et al., 2024; Wijaya et al., 2024). 

2. RESEARCH METHOD 
The literature review conducted for this study has delved deeper into the rich tapestry of 

research exploring the intersection of Artificial Intelligence and Big Data processing. These in-depth 

studies have explored the various applications, methodologies, and implications of leveraging AI 

techniques to optimize the processing and analysis of Big Data, providing a comprehensive 

understanding of this rapidly evolving field. 

To ensure the rigor and comprehensiveness of the literature review, the research team has 

adhered to the systematic review guidelines proposed by Kitchenham et al. . The key steps involved 

in the review process are as follows: Identification of relevant literature: A comprehensive search 

was conducted across multiple academic databases, including IEEE Xplore, ACM Digital Library, 

and Scopus, using a combination of keywords such as "Artificial Intelligence," "Big Data," "Data 

Processing," "Machine Learning," and "Analytics." Screening and selection: The initial search 

yielded a large number of studies, which were then carefully screened and selected based on their 

relevance to the research topic, quality of content, and methodological rigor. Data extraction and 

synthesis: The selected studies were thoroughly reviewed, and key information such as research 

objectives, methodologies, findings, and implications were extracted and synthesized to identify the 

prevailing trends, opportunities, and challenges in the field. 

Quality assessment: The research team employed a set of predetermined criteria to assess the 

quality and reliability of the included studies, ensuring the robustness of the literature review. Data 

analysis and interpretation: The extracted data was analyzed and interpreted to uncover the core 

themes, insights, and implications of the research on the intersection of Artificial Intelligence and 
Big Data processing. To ensure the rigor and comprehensiveness of the literature review, a systematic 

approach was adopted. This included identifying relevant literature from academic databases such as 

IEEE Xplore and Scopus, screening studies based on their relevance, and synthesizing key insights. 

A flowchart of the research process is provided to visualize these steps. 

The systematic literature review process outlined above has enabled the research team to 

gather a comprehensive understanding of the current state of research in this field, paving the way 

for a holistic and evidence-based discussion of the key findings. 

The seminal study by Mario D’Arco (Arco et al., 2019) highlights the transformative potential of 

Artificial Intelligence in the context of literature reviews, a process that often involves the synthesis 

and analysis of large volumes of unstructured data. The authors emphasize how AI-powered tools 
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and techniques can expedite the individual steps of the literature review process, from data collection 

and organization to the identification of key trends and meaningful insights that can drive research 

forward. 

Similarly, another notable study by Muhammad Bilal(Bilal et al., 2024) examine the application 

of Artificial Intelligence and Machine Learning in library settings, where these cutting-edge 

technologies are being increasingly employed to enhance information retrieval, knowledge 

management, and user-centric services. The systematic review provides a thorough overview of the 

current state of research in this domain, underscoring the growing importance of AI-powered 

solutions in modern library operations and their potential to revolutionize the way information is 

accessed and utilized.  

3. DISCUSSION 
The systematic literature review conducted for this study underscores the transformative 

impact of Artificial Intelligence (AI) on Big Data processing (Maha et al., 2024; Rolando, 2024). AI-

powered tools and techniques have emerged as critical enablers, allowing for efficient processing, 

analysis, and insight extraction from vast, complex, and heterogeneous datasets that characterize Big 

Data (Qi, 2024; Zaripova et al., 2023). One of the primary advantages of integrating AI into Big 

Data workflows is its ability to automate and streamline key steps in the data management lifecycle, 

such as data collection, preprocessing, analysis, and visualization (Rahardja et al., 2024; Rolando & 

Ingriana, 2024). AI-powered solutions enhance speed, accuracy, and scalability by automating tasks 

like data cleaning, feature engineering, and anomaly detection, which are otherwise resource-

intensive and prone to error.(Rahmani et al., 2021) 

The convergence of AI and Big Data has also unlocked unprecedented opportunities in 

predictive analytics, decision-making, and problem-solving. AI-driven algorithms uncover hidden 

correlations, trends, and insights that were previously difficult or impossible to discern using 

traditional analytical methods.(Bansal et al., 2024)These insights empower the creation of highly 

personalized, user-centric applications, such as recommendation systems, tailored healthcare 

solutions, and adaptive learning platforms. 

Despite its potential, the adoption of AI in Big Data processing comes with significant 

challenges. Data privacy concerns, algorithmic bias, and the interpretability of AI-driven insights 

have emerged as critical issues that must be addressed to ensure ethical and responsible deployment 

(Hosen et al., 2023). For example, opaque "black box" AI models can hinder transparency, 

particularly in critical domains like healthcare and finance, where explainability is 

essential.(Badawy, 2023) 
Additionally, the integration of AI with Big Data requires substantial investments in 

technological infrastructure, robust data governance frameworks, and the cultivation of specialized 

expertise within the workforce.(Mills et al., 2024) Organizations must prioritize the development 

of governance structures and upskilling initiatives to fully realize the potential of AI-driven Big Data 

processing while ensuring ethical compliance and inclusivity.(Chioma Ann Udeh et al., 2024) 

The literature review revealed a rich array of research on the intersection of Artificial 

Intelligence (AI) and Big Data processing. Studies explored diverse applications, methodologies, and 

implications of using AI techniques to optimize Big Data analysis (Ingriana, Chondro, et al., 2024; 

Mulyono, Ingriana, et al., 2024; Wigayha et al., 2024). 

3.1 Key Applications of AI in Big Data Processing 
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AI-powered tools such as IBM Watson Health analyze patient records to identify patterns 

for early disease diagnosis and personalized treatments. For instance, genomic data processed by AI 

models helps oncologists recommend targeted cancer therapies. 

Image 3.1.1 Annotated medical images showing AI detection of anomalies in genomic sequences. 

(https://www.cell.com/iscience/) 

Finance Machine learning algorithms detect fraudulent transactions by analyzing spending 

patterns. Visa’s AI system, for example, identifies anomalies in real time, reducing fraud and saving 

billions annually (Ingriana, Gianina Prajitno, et al., 2024; Mulyono, Hartanti, et al., 2024). 

 

Image 3.1.2 Graph illustrating improved fraud detection rates with AI adoption. 

(https://www.researchgate.net/) 
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Retail and E-Commerce, AI enhances user engagement through recommendation engines. 

Platforms like Netflix and Spotify leverage user behavior data to predict preferences, offering 

tailored content suggestions. 

 

Image 3.1.3 Netflix’s personalized recommendation section. 

(https://gibsonbiddle.medium.com/) 
Smart Cities and Transportation, AI optimizes urban mobility by analyzing real-time traffic 

data. Singapore, for instance, employs AI to manage traffic lights, reducing congestion and 

improving travel efficiency. 

 

Image 3.1.4 A dashboard showing live traffic flow managed by AI systems.( 
https://www.securityworldmarket.com/) 
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Agriculture Precision farming solutions like John Deere’s AI-driven tools process IoT 

sensor data to optimize irrigation, predict pest infestations, and improve crop yields. 

 

Image 3.1.5  Satellite image highlighting AI-detected areas needing irrigation. 

(https://farmonaut.com/) 

3.2 Advantages of AI in Big Data Processing 

Automation of Data Lifecycle: AI automates data collection, cleaning, preprocessing, and 

visualization, significantly enhancing speed and accuracy (Putri & Setiawan, 2025; Rolando et al., 

2025). Example: Automated feature engineering in AI models for predictive analytics. AI processes 

vast and heterogeneous datasets efficiently, unlocking insights that traditional methods struggle to 

detect. Example: AI-based climate models analyzing satellite data to track deforestation. Enhanced 

Decision-Making: Predictive analytics driven by AI uncovers correlations and trends within Big 

Data, enabling informed decision-making (Widjaja, 2025). Example: AI predicting disease outbreaks 

during the COVID-19 pandemic based on mobility data. 

3.3 Challenges in AI-Driven Big Data Processing 

Data Privacy Concerns: Integrating AI in sensitive domains like healthcare raises questions 

about data security and compliance with privacy regulations (e.g., GDPR). Algorithmic Bias: 

Biased AI models in hiring or judicial systems can perpetuate inequity if not carefully monitored.  

Example: Gender bias in resume-screening algorithms (Ingriana, 2025; Wigayha et al., 2025; Zahran, 
2025). Explainability: Black-box AI models pose challenges in critical areas where interpretability 

is essential, such as healthcare diagnostics. Resource Requirements: The integration of AI requires 

significant investment in infrastructure, skilled personnel, and governance frameworks (Tan & 
Alexia, 2025; Winata & Arma, 2025). 
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3.4 Emerging Trends 

Deep Learning for Image Analysis: Convolutional Neural Networks (CNNs) improve tasks 

like medical imaging and facial recognition. 

 

Image 3.4.1 Simplified CNN architecture highlighting image feature detection. 
(https://www.researchgate.net/) 

Natural Language Processing (NLP): Advanced models like GPT-4 analyze vast text datasets, 

improving sentiment analysis, misinformation detection, and chatbots. 

 

Image 3.4.2 Visualization of AI analyzing social media text data. 

( https://www.researchgate.net/) 

4. CONCLUSION 
AI-powered Big Data processing is reshaping industries by enabling smarter decision-

making, better personalization, and enhanced efficiency. However, realizing its full potential requires 

addressing critical challenges such as algorithmic bias, data privacy, and infrastructure limitations. 

Future research should prioritize the development of ethical, interpretable, and scalable AI solutions 

to ensure the responsible and impactful deployment of these technologies. 

The convergence of AI and Big Data has catalyzed innovation across sectors, from 

personalized healthcare to the optimization of urban environments. Notable advancements include 

the exploration of explainable AI models to improve transparency and trust, as well as emerging 

technologies like quantum computing, which promise to scale Big Data applications significantly. 

Additionally, federated learning offers a promising path to enhance data privacy while enabling 
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collaborative AI training across institutions, opening avenues for broader applications in sensitive 

domains like healthcare and finance. 

By leveraging the synergies between AI and Big Data, organizations can unlock 

transformative opportunities, driving strategic decision-making, improving operational efficiency, 

and fostering growth and innovation. Stakeholders must also prioritize investments in governance 

frameworks, workforce upskilling, and sustainable technology infrastructure to ensure these 

technologies are adopted responsibly and inclusively. 
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