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Abstract: This study explores an intelligent approach to data quality management using AI-powered 

quality monitoring systems. Traditional data quality processes often rely on manual interventions, which 

are time-consuming, error-prone, and incapable of handling the increasing volume and complexity of 

modern datasets. AI-driven solutions address these limitations by leveraging machine learning, automation, 

and anomaly detection to continuously monitor, towards detect inconsistencies, inaccuracies, and missing 

values across data pipelines. AI-powered systems not only ensure data integrity but also optimize data 

processing workflows, reducing the need for human oversight. Additionally, automated monitoring provides 

actionable insights for proactive issue resolution, thereby improving overall data governance and 

analytical outcomes. This paper highlights the benefits of implementing AI-based quality monitoring, 

including improved accuracy, scalability, and efficiency in data management processes. The study 

concludes that AI-powered data quality management is a transformative solution for businesses seeking to 

maintain high-quality data in a dynamic and complex analytics landscape. Accurate analytics and 

successful decision-making in today's data-driven economy depend on ensuring data quality. An insightful 

method for managing data quality using quality monitoring systems driven by AI is presented in this paper. 

Automated statistics cleansing, anomaly detection, and real-time consistency assurance are three ways in 

which AI-driven solutions tackle these problems. A.I. improves data correctness, finds mistakes, gets rid of 

duplicates, and fills in gaps in datasets by using machine learning algorithms, predictive analytics, and 

anomaly detection methods. In addition, AI systems keep a close eye on data pipelines, offering insights and 

solutions to prevent data breaches in real time. Data management scalability, efficiency, and dependability 

are all enhanced by this method, which also decreases the need for human involvement. The results show 

that analytics systems are much improved with AI-powered data quality management, which helps 

businesses get better insights and make better choices. We can get high-quality data, optimised processes, 

and enhanced analytical findings by incorporating AI into data quality frameworks, according to this 

research 
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I. INTRODUCTION 

Traditional methods of data quality management often involve manual interventions and rule-based approaches, which 

are inefficient, time-consuming, and inadequate for handling the complexity and scale of contemporary datasets. To 

address these challenges, Artificial Intelligence (AI) has emerged as a transformative solution for data quality 

management. This reduces human intervention and accelerates data preparation, enabling organizations to focus on 

deriving actionable insights rather than rectifying errors. The management of data quality has been a critical focus for 

organizations as data becomes central to decision-making and analytics. Machine learning algorithms, such as 

supervised and unsupervised models, have been extensively applied for detecting errors, missing values, and 

duplications in datasets. Data management becomes more dependable, efficient, and scalable with the use of AI-driven 
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approaches. With the use of AI, mistakes in datasets may be automatically found and fixed. In order to detect out

wrong entries, or discrepancies, machine learning algorithms examine data trends.

By implementing intelligent data quality frameworks, organizations can optimize workflows, strengthen data 

governance, and unlock the full potential of their data 

 

II. 

Conventional methods often involve static rule

While effective for structured data and small

when dealing with large, dynamic, or unstructured datasets

pipelines, detect anomalies, and correct inconsistencies in real time. Stud

automated data cleaning techniques, where machine learning models identify patterns and errors in datasets without 

constant human intervention [3-4]. According to a studymachine learning techniques improve data cleaning by learning 

from historical data and predicting areas prone to quality issues. Unsupervised models, such as clustering, are 

particularly effective in identifying outliers and anomalies in large datasets
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approaches. With the use of AI, mistakes in datasets may be automatically found and fixed. In order to detect out

wrong entries, or discrepancies, machine learning algorithms examine data trends. 

By implementing intelligent data quality frameworks, organizations can optimize workflows, strengthen data 

governance, and unlock the full potential of their data assets. 

II. REVIEW OF LITERATURE 

Conventional methods often involve static rule-based frameworks that identify errors based on predefined conditions. 

While effective for structured data and small-scale use cases, these methods are limited in scalability 

when dealing with large, dynamic, or unstructured datasets [1-2]. AI-driven systems can automatically monitor data 

pipelines, detect anomalies, and correct inconsistencies in real time. Study highlight the growing importance of 

ata cleaning techniques, where machine learning models identify patterns and errors in datasets without 

. According to a studymachine learning techniques improve data cleaning by learning 

areas prone to quality issues. Unsupervised models, such as clustering, are 

particularly effective in identifying outliers and anomalies in large datasets [5-8]. 
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approaches. With the use of AI, mistakes in datasets may be automatically found and fixed. In order to detect outliers, 

 
By implementing intelligent data quality frameworks, organizations can optimize workflows, strengthen data 

based frameworks that identify errors based on predefined conditions. 

scale use cases, these methods are limited in scalability and adaptability 

driven systems can automatically monitor data 

highlight the growing importance of 

ata cleaning techniques, where machine learning models identify patterns and errors in datasets without 

. According to a studymachine learning techniques improve data cleaning by learning 

areas prone to quality issues. Unsupervised models, such as clustering, are 
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AI-powered anomaly detection systems continuously analyse data streams, identifying irregu

ensures timely corrective action and prevents the accumulation of errors, which is particularly valuable for applications 

like IoT, finance, and analytics platforms. By leveraging historical data, AI models predict potential qu

enabling organizations to take proactive measures

oversight, improving the overall efficiency of data management systems. Data integration remains a challenge when 

consolidating information from multiple sources. AI simplifies this process by automatically identifying relationships 

between data attributes and resolving inconsistencies. According to research machine learning enhances the accuracy 

and scalability of data integration systems, ensuring data consistency across platforms. While AI

numerous advantages, such as automation, scalability, and real

include the need for high-quality training data, compu

18]. Nonetheless, the long-term benefits, including improved accuracy, reduced manual effort, and enhanced decision

making, make AI a transformative solution in data quality management. The re

powered quality monitoring significantly enhances data quality by automating error detection, improving consistency, 

and enabling real-time anomaly monitoring

Traditional data quality frameworks, while fo

offer scalability, adaptability, and predictive capabilities. 

three ways in which artificial intelligence (AI) helps keep d

including missing values, duplicates, mistakes, and inconsistencies that are hard to handle manually, especially with big 

datasets. To guarantee data accuracy, AI can do things like discover and res

and spelling issues. Fuzzy matching and natural language processing (NLP) are two examples of the sophisticated 

techniques used by AI to detect duplicate items, regardless of how little the differences may be. Artif

(AI) keeps datasets consistent and trustworthy by eliminating unnecessary information. Data pipelines are monitored 

continually by AI-powered systems, which discover abnormalities or deviations in real time. Problems like unexpected 

shifts in data patterns, missing information, or errors may be quickly and easily remedied with the help of these 

technologies because of the immediate notifications they give. Artificial intelligence makes use of predictive analytics 

to foresee potential issues with data quality. In order to avoid inconsistencies or mistakes in the future, proactive 

management might use AI to analyse previous patterns and identify problem areas. Artificial intelligence (AI) aids in 

the unification of data from many sources, gu

transformation rules that they learn over time, machine learning models simplify, AI automates data validation. This 

enhances the dependability of analytics by doing away with human la

requirements. Artificial intelligence systems can quickly and accurately handle massive volumes of data. Because of its 

scalability, businesses can effectively manage massive, complicated databases. By adding e
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powered anomaly detection systems continuously analyse data streams, identifying irregularities as they occur

ensures timely corrective action and prevents the accumulation of errors, which is particularly valuable for applications 

like IoT, finance, and analytics platforms. By leveraging historical data, AI models predict potential qu

enabling organizations to take proactive measures [9-11]. Predictive models optimize data pipelines and reduce manual 

oversight, improving the overall efficiency of data management systems. Data integration remains a challenge when 

ing information from multiple sources. AI simplifies this process by automatically identifying relationships 

between data attributes and resolving inconsistencies. According to research machine learning enhances the accuracy 

tion systems, ensuring data consistency across platforms. While AI-driven systems offer 

numerous advantages, such as automation, scalability, and real-time monitoring, challenges persist

quality training data, computational resource demands, and initial implementation costs

term benefits, including improved accuracy, reduced manual effort, and enhanced decision

making, make AI a transformative solution in data quality management. The review of literature underscores that AI

powered quality monitoring significantly enhances data quality by automating error detection, improving consistency, 

time anomaly monitoring [19-20]. 

Traditional data quality frameworks, while foundational, are increasingly being replaced by AI-driven approaches that 

offer scalability, adaptability, and predictive capabilities. Automation, improved accuracy, and real-

three ways in which artificial intelligence (AI) helps keep data quality high. It solves typical data quality problems 

including missing values, duplicates, mistakes, and inconsistencies that are hard to handle manually, especially with big 

datasets. To guarantee data accuracy, AI can do things like discover and restore missing numbers, incorrect formats, 

and spelling issues. Fuzzy matching and natural language processing (NLP) are two examples of the sophisticated 

techniques used by AI to detect duplicate items, regardless of how little the differences may be. Artif

(AI) keeps datasets consistent and trustworthy by eliminating unnecessary information. Data pipelines are monitored 

powered systems, which discover abnormalities or deviations in real time. Problems like unexpected 

ts in data patterns, missing information, or errors may be quickly and easily remedied with the help of these 

technologies because of the immediate notifications they give. Artificial intelligence makes use of predictive analytics 

es with data quality. In order to avoid inconsistencies or mistakes in the future, proactive 

management might use AI to analyse previous patterns and identify problem areas. Artificial intelligence (AI) aids in 

the unification of data from many sources, guaranteeing uniformity and consistency across datasets. With the help of 

transformation rules that they learn over time, machine learning models simplify, AI automates data validation. This 

enhances the dependability of analytics by doing away with human labour and guaranteeing conformity with quality 

requirements. Artificial intelligence systems can quickly and accurately handle massive volumes of data. Because of its 

scalability, businesses can effectively manage massive, complicated databases. By adding external or contextual 
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larities as they occur. This 

ensures timely corrective action and prevents the accumulation of errors, which is particularly valuable for applications 

like IoT, finance, and analytics platforms. By leveraging historical data, AI models predict potential quality issues, 

. Predictive models optimize data pipelines and reduce manual 

oversight, improving the overall efficiency of data management systems. Data integration remains a challenge when 

ing information from multiple sources. AI simplifies this process by automatically identifying relationships 

between data attributes and resolving inconsistencies. According to research machine learning enhances the accuracy 

driven systems offer 

time monitoring, challenges persist [12-15]. These 

tational resource demands, and initial implementation costs [16-

term benefits, including improved accuracy, reduced manual effort, and enhanced decision-

view of literature underscores that AI-

powered quality monitoring significantly enhances data quality by automating error detection, improving consistency, 

 
driven approaches that 

-time monitoring are 

ata quality high. It solves typical data quality problems 

including missing values, duplicates, mistakes, and inconsistencies that are hard to handle manually, especially with big 

tore missing numbers, incorrect formats, 

and spelling issues. Fuzzy matching and natural language processing (NLP) are two examples of the sophisticated 

techniques used by AI to detect duplicate items, regardless of how little the differences may be. Artificial intelligence 

(AI) keeps datasets consistent and trustworthy by eliminating unnecessary information. Data pipelines are monitored 

powered systems, which discover abnormalities or deviations in real time. Problems like unexpected 

ts in data patterns, missing information, or errors may be quickly and easily remedied with the help of these 

technologies because of the immediate notifications they give. Artificial intelligence makes use of predictive analytics 

es with data quality. In order to avoid inconsistencies or mistakes in the future, proactive 

management might use AI to analyse previous patterns and identify problem areas. Artificial intelligence (AI) aids in 

aranteeing uniformity and consistency across datasets. With the help of 

transformation rules that they learn over time, machine learning models simplify, AI automates data validation. This 

bour and guaranteeing conformity with quality 

requirements. Artificial intelligence systems can quickly and accurately handle massive volumes of data. Because of its 

xternal or contextual 
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information to deficient records, AI improves datasets. When it comes to consumer profiles, for example, AI may 

supplement them with insights on demographics or behaviour to fill in any gaps. Machine learning algorithms become 

better at handling data quality management as time goes on. These systems improve the accuracy of their algorithmic 

detection and resolution capabilities via frequent data analysis. By automating mistake detection, minimising 

redundancies, and allowing proactive monitoring, AI plays a transformational role in assuring high

crucial tool for organisations seeking consistent, trustworthy, and actionable data, it can grow, learn, and adapt to 

shifting datasets. To stay ahead in today's data

decision-making, streamline their workflows, and more.

 

1) Evaluate the shortcomings of conventional approaches to data quality management:

2) To examine role of AI in enhancing data quality:

3) To evaluate real-time data quality monitoring using AI:

4) To explore AI techniques for automated data cleaning and validation:

 

IV. RESEARCH AND METHODO

This study takes a qualitative and analytical approach to research in order

conventional data quality management (DQM) techniques. The difficulties of manual and rule

management methods are investigated using a mix of literature study, case studies, and comparative analy

determine where conventional DQM approaches fall short, this study follows a systematic process that incorporates 

literature reviews, case studies, and comparative analysis. This study's results will guide future research by 

demonstrating the critical need for AI-powered answers to these problems and for better data quality control.
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information to deficient records, AI improves datasets. When it comes to consumer profiles, for example, AI may 

supplement them with insights on demographics or behaviour to fill in any gaps. Machine learning algorithms become 

at handling data quality management as time goes on. These systems improve the accuracy of their algorithmic 

detection and resolution capabilities via frequent data analysis. By automating mistake detection, minimising 

monitoring, AI plays a transformational role in assuring high

crucial tool for organisations seeking consistent, trustworthy, and actionable data, it can grow, learn, and adapt to 

shifting datasets. To stay ahead in today's data-centric world, companies are using AI-driven solutions to improve their 

making, streamline their workflows, and more. 

III. STUDY OF OBJECTIVES 

Evaluate the shortcomings of conventional approaches to data quality management: 

enhancing data quality: 

time data quality monitoring using AI: 

To explore AI techniques for automated data cleaning and validation: 

RESEARCH AND METHODOLOGY 

This study takes a qualitative and analytical approach to research in order to thoroughly assess the shortcomings of 

conventional data quality management (DQM) techniques. The difficulties of manual and rule

management methods are investigated using a mix of literature study, case studies, and comparative analy

determine where conventional DQM approaches fall short, this study follows a systematic process that incorporates 

literature reviews, case studies, and comparative analysis. This study's results will guide future research by 

powered answers to these problems and for better data quality control.
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information to deficient records, AI improves datasets. When it comes to consumer profiles, for example, AI may 

supplement them with insights on demographics or behaviour to fill in any gaps. Machine learning algorithms become 

at handling data quality management as time goes on. These systems improve the accuracy of their algorithmic 

detection and resolution capabilities via frequent data analysis. By automating mistake detection, minimising 

monitoring, AI plays a transformational role in assuring high-quality data. A 

crucial tool for organisations seeking consistent, trustworthy, and actionable data, it can grow, learn, and adapt to 

driven solutions to improve their 

to thoroughly assess the shortcomings of 

conventional data quality management (DQM) techniques. The difficulties of manual and rule-based data quality 

management methods are investigated using a mix of literature study, case studies, and comparative analysis. To 

determine where conventional DQM approaches fall short, this study follows a systematic process that incorporates 

literature reviews, case studies, and comparative analysis. This study's results will guide future research by 

powered answers to these problems and for better data quality control. 

 



 

 

       International Journal of Advanced 

                               International Open-Access, Double

Copyright to IJARSCT DOI: 10.48175/

www.ijarsct.co.in 

Impact Factor: 7.53 

TABLE 

ID Age 

1 25 

2 30 

3 NaN

4 45 

5 -5 

 

TABLE 

ID 

3 

 

OUTER DETECTION 

Rows with negative values or extreme deviations in "Age" or "Salary" are flagged as outliers.

 

Email 

bob@example

eve@@example.com

 

V. KEY AI TE

1. Simple Imputer for Missing Value Imputation.

2. Isolation Forest for Outlier Detection.

3. Regular Expression (AI-Driven Rule
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ABLE I Sample Output: Original Dataset 

 Salary Email 

50000 alice@example.com

60000 bob@example 

NaN 75000 charlie@domain.com

NaN None 

30000 eve@@example.com

TABLE II After Handling Missing Values 

Age Salary 

47.5 75000 

Rows with negative values or extreme deviations in "Age" or "Salary" are flagged as outliers. 

TABLE III Email Validation 

Email Validation 

bob@example Invalid 

eve@@example.com Invalid 

V. KEY AI TECHNIQUES USED 

for Missing Value Imputation. 

for Outlier Detection. 

Driven Rule-Based Logic) for Email Validation”. 
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alice@example.com 

charlie@domain.com 

eve@@example.com 
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This vertical bar chart shows how artificial intelligence (AI) contributes to better data quality in several ways, such as 

via real-time monitoring, anomaly detection, automatic cleaning, and predictive quality. Notify me

charts or alterations. 
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This vertical bar chart shows how artificial intelligence (AI) contributes to better data quality in several ways, such as 

time monitoring, anomaly detection, automatic cleaning, and predictive quality. Notify me
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This vertical bar chart shows how artificial intelligence (AI) contributes to better data quality in several ways, such as 

time monitoring, anomaly detection, automatic cleaning, and predictive quality. Notify me if you need more 
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Look at this pie chart that shows how different AI strategies for automated data cleansing and validation are distributed. 

Included are methodologies and their percentages of utilisation, such

machine learning imputation, and outlier elimination. Feel free to inform me if you need any more changes or another 

kind of chart. 

 

1) AI-powered tools significantly enhance data accuracy and consist

detecting anomalies, and correcting errors in real

2) Techniques like machine learning imputation and anomaly detection reduce human errors and ensure reliable, 

high-quality data for analytics. 

3) Traditional data quality management methods lack real

real-time anomaly detection and predictive analytics, provide continuous oversight.
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Look at this pie chart that shows how different AI strategies for automated data cleansing and validation are distributed. 

Included are methodologies and their percentages of utilisation, such as rule-based validation, anomaly detection, 

machine learning imputation, and outlier elimination. Feel free to inform me if you need any more changes or another 

VI. FINDINGS 

powered tools significantly enhance data accuracy and consistency by automating data cleaning processes, 

detecting anomalies, and correcting errors in real-time. 

Techniques like machine learning imputation and anomaly detection reduce human errors and ensure reliable, 

a quality management methods lack real-time monitoring capabilities, but AI systems, such as 

time anomaly detection and predictive analytics, provide continuous oversight. 
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Look at this pie chart that shows how different AI strategies for automated data cleansing and validation are distributed. 

based validation, anomaly detection, 

machine learning imputation, and outlier elimination. Feel free to inform me if you need any more changes or another 

ency by automating data cleaning processes, 

Techniques like machine learning imputation and anomaly detection reduce human errors and ensure reliable, 

time monitoring capabilities, but AI systems, such as 
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4) Real-time feedback prevents the accumulation of data errors, improving efficiency in data pipelines. 

5) AI techniques effectively manage large, complex datasets where traditional methods fail. Scalability is 

achieved using AI-driven automation and unsupervised learning algorithms like Isolation Forests or clustering 

for anomaly detection. 

6) AI automates manual tasks like data cleaning, validation, and anomaly detection. 

7) Organizations save costs associated with labour-intensive traditional methods. 

8) Despite its advantages, implementing AI in data quality management presents challenges, including High 

computational resource requirements, Need for skilled personnel to manage and interpret AI models. 

9) Dependence on high-quality training data to achieve accurate predictions. 

10) High-quality, AI-managed data improves the accuracy of analytics and predictive models. 

 

VII. SUGGESTIONS 

1) Data validation, anomaly detection, and cleansing may be automated with the help of AI-powered data 

management solutions. 

2) Comprehensive training programs must be implemented to equip data professionals with the skills to operate 

and interpret AI models effectively. 

3) Organizations should leverage cloud-based AI solutions to minimize infrastructure costs and improve 

scalability for large datasets. 

4) AI techniques should be seamlessly integrated with existing data management frameworks to enhance real-

time monitoring and automation without disrupting workflows. 

5) Implement policies to ensure data consistency, security, and quality, while leveraging AI for proactive data 

quality monitoring and compliance. 

6) A combination of AI-driven techniques and rule-based validation can provide a balanced approach to improve 

data quality, ensuring both automation and interpretability. 

7) AI models rely on quality input data for accuracy. Ensuring the use of clean and representative training data is 

essential for optimal AI performance. 

 

VIII. CONCLUSION 

The findings of this study demonstrate that AI not only enhances the efficiency of data cleaning and validation 

processes but also scales seamlessly to manage large and complex datasets. AI-driven tools provide continuous 

oversight of data pipelines, enabling real-time feedback and proactive corrections, which are critical for maintaining 

high-quality data in today's fast-paced digital landscape. However, challenges such as computational requirements, 

implementation costs, and the need for skilled personnel must be addressed to maximize AI's potential. By investing in 

workforce upskilling, cloud-based AI solutions, and robust data governance frameworks, organizations can overcome 

these barriers. In conclusion, AI-powered data quality management is a transformative approach that empowers 

businesses to make data-driven decisions with confidence. This keeps data accurate, consistent, and dependable, letting 

businesses make educated choices based on facts. With the help of AI, real-time data monitoring is improved, and 

problems like missing numbers, inconsistencies, and anomalies are proactively identified, all while human error and 

manual labour are reduced. Also, unlike conventional approaches, AI-driven solutions can scale to massive datasets, 

making them ideal for managing and validating complicated data sets. To make the most of AI, however, we need to 

solve problems like high computing costs, a lack of trained workers, and reliance on poor-quality training data. 

Businesses may realise the full potential of AI-powered quality monitoring by addressing these challenges via 

workforce upskilling, optimising resources, and establishing strong governance frameworks. Ultimately, in this data-

driven era, organisations must prioritise AI-powered quality monitoring if they want to keep data quality high. In an 

increasingly digital market, it is crucial for organisations to have analytics that are efficient, accurate, and reliable so 

they can drive innovation, get important insights, and stay competitive. 
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