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ABSTRACT: The rapid expansion of digital information has created significant challenges in efficiently retrieving and 

managing knowledge across organizations. Traditional keyword-based retrieval systems often fail to capture the 

contextual meaning and intent behind user queries, leading to suboptimal results. This paper presents an advanced 

semantic retrieval and knowledge management framework powered by Generative Artificial Intelligence (AI). The 

proposed system leverages large language models, vector embeddings, and transformer architectures to enhance 

contextual understanding and deliver more accurate and relevant search outcomes. By integrating semantic search with 

knowledge graphs and retrieval-augmented generation (RAG), the framework enables dynamic knowledge discovery 

and intelligent information synthesis. The system supports multiple data types, including structured databases, 

unstructured documents, and multimedia content, ensuring comprehensive knowledge accessibility. Furthermore, it 

incorporates scalable cloud-based infrastructure and automated pipelines for continuous learning and updating of 

knowledge repositories. Key challenges such as data heterogeneity, semantic ambiguity, and privacy concerns are 

addressed through advanced preprocessing, embedding techniques, and secure data handling mechanisms. 

Experimental evaluations demonstrate significant improvements in retrieval accuracy, user satisfaction, and decision-

making efficiency. The proposed framework represents a next-generation solution for intelligent knowledge 

management systems, enabling organizations to harness the full potential of their data assets. 
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I. INTRODUCTION 

 

In the digital era, organizations are inundated with vast amounts of data generated from diverse sources such as 

enterprise systems, social media platforms, research repositories, and Internet of Things (IoT) devices. This exponential 

growth of data presents both opportunities and challenges. While the availability of large datasets enables informed 

decision-making and innovation, the ability to efficiently retrieve relevant information and manage knowledge has 

become increasingly complex. Traditional information retrieval systems, which rely heavily on keyword matching and 

syntactic analysis, are often inadequate in understanding the semantic context of user queries. 

 

Semantic retrieval has emerged as a promising solution to overcome the limitations of traditional search techniques. 

Unlike keyword-based systems, semantic retrieval focuses on understanding the meaning and intent behind queries, 

enabling more accurate and context-aware results. This is achieved through advancements in Natural Language 

Processing (NLP), machine learning, and deep learning technologies. In particular, the advent of Generative AI has 

significantly transformed the landscape of semantic retrieval and knowledge management. 

 

Generative AI refers to a class of artificial intelligence models capable of generating human-like text, images, and other 

forms of content. These models, particularly those based on transformer architectures, have demonstrated remarkable 

capabilities in understanding and generating natural language. Large Language Models (LLMs), such as GPT-based 

systems, utilize vast amounts of training data to learn linguistic patterns and contextual relationships. As a result, they 

can perform a wide range of tasks, including question answering, summarization, translation, and content generation. 

One of the key innovations in semantic retrieval is the use of vector embeddings. Textual data is transformed into high-

dimensional vectors that capture semantic relationships between words and phrases. By comparing these vectors, 

systems can identify similarities between queries and documents, even when they do not share common keywords. This 

approach enables more accurate retrieval of relevant information and improves the overall search experience. 
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Another important development is Retrieval-Augmented Generation (RAG), which combines retrieval mechanisms 

with generative models. In this approach, relevant documents are first retrieved using semantic search techniques, and 

then a generative model synthesizes the information to produce a coherent and contextually appropriate response. This 

hybrid approach enhances both the accuracy and interpretability of the results. 

 

Knowledge management systems play a critical role in organizing, storing, and disseminating information within 

organizations. These systems aim to capture both explicit knowledge, such as documents and databases, and tacit 

knowledge, such as expertise and insights from individuals. Integrating semantic retrieval with knowledge management 

systems enables more efficient knowledge discovery and utilization. 

 

Despite the significant advancements, several challenges remain in implementing effective semantic retrieval systems. 

One of the primary challenges is data heterogeneity. Organizations often store data in various formats, including 

structured databases, unstructured text, and multimedia content. Integrating these diverse data sources into a unified 

system requires robust data processing and transformation techniques. 

 

Another challenge is scalability. As data volumes continue to grow, systems must be capable of handling large-scale 

datasets without compromising performance. This necessitates the use of distributed computing frameworks and cloud-

based infrastructures that can support real-time processing and high throughput. 

 

Interpretability is also a critical concern, particularly when using complex generative models. While these models 

provide highly accurate results, their decision-making processes are often opaque. Developing explainable AI 

techniques is essential to ensure transparency and build trust among users. 

 

Privacy and security issues are particularly important in knowledge management systems, as they often handle sensitive 

organizational data. Ensuring data confidentiality and compliance with regulations is essential for maintaining trust and 

preventing data breaches. 

 

To address these challenges, this paper proposes an advanced semantic retrieval and knowledge management 

framework powered by Generative AI. The framework integrates state-of-the-art NLP techniques, vector embeddings, 

knowledge graphs, and cloud-based architectures to deliver a scalable, efficient, and secure solution. It emphasizes 

modular design, enabling customization for specific organizational needs while maintaining a unified architecture. 

 

The proposed system also incorporates continuous learning mechanisms, allowing it to adapt to evolving data and user 

requirements. By leveraging automated machine learning techniques, the framework reduces the need for manual 

intervention and enhances overall efficiency. 

 

This study aims to provide a comprehensive solution for semantic retrieval and knowledge management, bridging the 

gap between traditional systems and modern AI-driven approaches. By exploring the integration of generative AI with 

semantic search and knowledge management, the paper demonstrates the potential for creating intelligent systems that 

can transform how organizations access and utilize information. 

 

II. LITERATURE REVIEW 

 

The field of semantic retrieval and knowledge management has evolved significantly over the past decades, driven by 

advancements in information retrieval, natural language processing, and artificial intelligence. Early retrieval systems 

were primarily based on keyword matching techniques such as Boolean retrieval and vector space models. While these 

methods were effective for simple queries, they often failed to capture the semantic meaning of text. 

 

The introduction of machine learning techniques marked a significant shift in the field. Algorithms such as latent 

semantic analysis (LSA) and probabilistic topic models enabled systems to uncover hidden patterns and relationships 

within textual data. These approaches improved retrieval accuracy by capturing semantic structures, but they were 

limited in handling complex language constructs. 
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The emergence of deep learning further revolutionized semantic retrieval. Neural network-based models, particularly 

word embeddings such as Word2Vec and GloVe, allowed for the representation of words in continuous vector spaces. 

These embeddings captured semantic similarities and enabled more effective search and retrieval. 

 

Transformer-based models, such as BERT and GPT, have significantly advanced the capabilities of semantic retrieval 

systems. These models leverage attention mechanisms to understand context and relationships within text. BERT, for 

example, is widely used for tasks such as question answering and document ranking, while GPT-based models excel in 

text generation and conversational AI. 

 

Recent research has focused on integrating retrieval mechanisms with generative models through approaches such as 

Retrieval-Augmented Generation (RAG). These systems combine the strengths of retrieval-based and generative 

methods, enabling more accurate and contextually relevant responses. Studies have shown that RAG-based systems 

outperform traditional retrieval models in various tasks. 

 

Knowledge graphs have also gained prominence in knowledge management systems. By representing entities and 

relationships in a structured format, knowledge graphs enable efficient querying and reasoning. Integrating knowledge 

graphs with semantic retrieval systems enhances the ability to provide context-aware and explainable results. 

Despite these advancements, several challenges remain. One of the key issues is scalability, as processing large 

volumes of data requires significant computational resources. Distributed computing frameworks and cloud-based 

solutions have been proposed to address this challenge. 

 

Another challenge is the evaluation of semantic retrieval systems. Traditional metrics such as precision and recall may 

not fully capture the quality of generated responses. New evaluation methods, including human-in-the-loop 

assessments, are being explored. 

 

Privacy and ethical considerations are also critical, particularly when dealing with sensitive data. Techniques such as 

differential privacy and secure multi-party computation are being investigated to ensure data protection. 

Overall, the literature highlights the rapid evolution of semantic retrieval and knowledge management systems, with 

Generative AI playing a central role in shaping the future of the field. 

 

III. RESEARCH METHODOLOGY 

 

The proposed research methodology adopts a comprehensive and systematic approach to designing and implementing 

an advanced semantic retrieval and knowledge management system using Generative AI. The methodology is 

structured into multiple interconnected phases, each addressing a critical aspect of the system lifecycle, including data 

acquisition, preprocessing, embedding generation, indexing, retrieval, generation, evaluation, deployment, and 

continuous learning. 

 

The first phase involves data acquisition from diverse sources such as enterprise databases, document repositories, web 

content, and multimedia systems. The collected data may include structured formats like relational tables, semi-

structured formats such as JSON and XML, and unstructured data including text documents, emails, and reports. To 

ensure consistency, data integration techniques are employed to consolidate information into a unified knowledge 

repository. 
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Fig: Architecture of Policy-Driven Intelligent Big Data Governance 

 

In the preprocessing phase, raw data is cleaned and transformed to remove inconsistencies, noise, and irrelevant 

information. Text normalization techniques such as tokenization, stemming, and lemmatization are applied to 

standardize textual data. Stop words are removed, and special characters are handled appropriately. For multilingual 

datasets, language detection and translation mechanisms are incorporated to ensure uniform processing. 

 

The next phase focuses on embedding generation, which is central to semantic retrieval. Advanced transformer-based 

models are used to convert textual data into high-dimensional vector representations. These embeddings capture 

semantic relationships and contextual meaning, enabling similarity-based retrieval. Pre-trained models may be fine-

tuned on domain-specific data to improve performance. 

 

Once embeddings are generated, they are stored in a vector database that supports efficient similarity search. Indexing 

techniques such as approximate nearest neighbor (ANN) algorithms are employed to enable fast retrieval of relevant 

documents. The indexing process is optimized to handle large-scale datasets and ensure low-latency responses. 

The retrieval phase involves processing user queries and identifying relevant documents based on semantic similarity. 

Queries are converted into embeddings using the same model used for document encoding. Similarity metrics such as 

cosine similarity are used to rank documents based on their relevance to the query. 

 

In the generation phase, retrieved documents are passed to a generative AI model, which synthesizes the information to 

produce a coherent and contextually appropriate response. This process is known as Retrieval-Augmented Generation 

(RAG). The generative model integrates information from multiple sources, ensuring that responses are accurate, 

informative, and context-aware. 

 

Evaluation is a critical component of the methodology. The performance of the system is assessed using both 

quantitative and qualitative metrics. Quantitative metrics include precision, recall, F1-score, and response time, while 

qualitative evaluation involves user feedback and expert assessment. A/B testing may be conducted to compare 

different models and configurations. 

 

The deployment phase involves integrating the system into real-world applications. Cloud-based platforms are used to 

ensure scalability and reliability. APIs are developed to enable interaction between the system and end-user 

applications. The system is designed to support real-time queries and dynamic updates. 

 

Continuous learning and system optimization are essential for maintaining performance over time. The framework 

includes mechanisms for monitoring system performance, detecting anomalies, and updating models based on new 

data. Feedback loops are established to incorporate user interactions and improve system accuracy. 
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Security and privacy considerations are integrated throughout the methodology. Data encryption, access control, and 

anonymization techniques are implemented to protect sensitive information. Compliance with regulatory standards is 

ensured to maintain trust and accountability. 

 

Finally, the system is validated across multiple use cases to demonstrate its effectiveness in different domains. 

Comparative analysis is conducted to benchmark the proposed framework against existing solutions, highlighting its 

advantages in terms of accuracy, scalability, and user satisfaction. 

 

Advantages 

 Context-aware search: Understands user intent beyond keywords  

 High retrieval accuracy: Uses semantic embeddings and AI models  

 Scalable architecture: Handles large knowledge bases efficiently  

 Dynamic knowledge generation: Combines retrieval with generative AI  

 Improved decision-making: Provides synthesized and relevant insights  

 Supports multi-format data: Works with text, images, and structured data  

 Continuous learning: Adapts to new data and evolving knowledge  

 Reduced information overload: Filters and summarizes relevant content  

 Enhanced user experience: Provides conversational and intuitive responses  

 Secure knowledge management: Protects sensitive organizational data  

 

Disadvantages 

Advanced semantic retrieval and knowledge management systems powered by generative AI represent a significant 

evolution in how information is stored, accessed, and utilized across domains. These systems leverage large language 

models, vector embeddings, and contextual reasoning to move beyond keyword-based search toward meaning-based 

retrieval. While the advantages are substantial, the deployment of such systems introduces a range of disadvantages and 

challenges that must be critically analyzed alongside the observed results and performance outcomes. 

 

One of the primary disadvantages of advanced semantic retrieval systems is their heavy dependence on large-scale, 

high-quality data. Generative AI models require vast corpora for training, and the effectiveness of semantic retrieval 

depends on the richness and diversity of these datasets. In many real-world applications, knowledge repositories are 

incomplete, unstructured, or contain outdated information. This leads to retrieval inaccuracies, hallucinated responses, 

or incomplete answers. In enterprise knowledge management systems, inconsistent documentation practices further 

degrade system performance, as the AI struggles to establish meaningful semantic relationships between poorly 

structured data points. 

 

Another significant limitation is the issue of hallucination in generative AI. Unlike traditional retrieval systems that 

return exact matches or ranked documents, generative models synthesize responses, which can sometimes include 

fabricated or misleading information. This poses serious risks in high-stakes environments such as legal, medical, or 

financial domains, where incorrect information can lead to severe consequences. Even when retrieval-augmented 

generation (RAG) techniques are used to ground responses in verified data, there remains a risk of blending accurate 

and inaccurate content in a single output. 

 

IV. RESULTS AND DISCUSSION  

 

Model interpretability and transparency also present major challenges. Semantic retrieval systems often rely on deep 

neural networks and embedding spaces that are not easily interpretable by humans. Understanding why a particular 

document or piece of information was retrieved—or why a generated response was constructed in a certain way—is 

difficult. This lack of explainability reduces user trust and complicates debugging and system optimization. 

Organizations may hesitate to rely on such systems for critical decision-making due to the inability to audit their 

reasoning processes. 

 

Scalability and computational cost are additional disadvantages. Advanced semantic retrieval systems require 

significant computational resources for training, indexing, and querying. Vector databases, embedding generation, and 



   International Journal of Research and Applied Innovations (IJRAI)       

                                | ISSN: 2455-1864 | www.ijrai.org | editor@ijrai.org | A Bimonthly, Scholarly and Peer-Reviewed Journal | 

     || Volume 7, Issue 4, July-August 2024|| 

      DOI:10.15662/IJRAI.2024.0704015 

IJRAI©2024                                                             |     An ISO 9001:2008 Certified Journal   |                                                11142 

    

real-time inference demand high-performance hardware, often involving GPUs or specialized accelerators. Maintaining 

such infrastructure can be costly, particularly for large-scale deployments with millions of documents. Furthermore, as 

knowledge bases grow, ensuring low-latency retrieval while maintaining accuracy becomes increasingly challenging. 

Data privacy and security concerns are also prominent. Knowledge management systems often handle sensitive 

organizational or personal data. Integrating generative AI into these systems raises the risk of unintended data 

exposure, especially if models are not properly secured or if they inadvertently memorize and reproduce sensitive 

information. In regulated industries, compliance with data protection laws becomes a critical requirement, and failure to 

meet these standards can result in legal and reputational consequences. 

 

Another limitation lies in domain adaptation and contextual understanding. While generative AI models are highly 

versatile, they may struggle to capture domain-specific nuances without extensive fine-tuning. For example, technical 

jargon, industry-specific terminology, or organizational context may not be fully understood by a general-purpose 

model. This can lead to irrelevant or suboptimal retrieval results. Fine-tuning models for specific domains can improve 

performance but requires additional data, expertise, and computational resources. 

 

Bias in training data is another critical issue. Generative AI models learn patterns from the data they are trained on, and 

any biases present in the data can be reflected in the system’s outputs. In knowledge management systems, this can 

result in skewed or unfair representations of information, potentially reinforcing existing biases within an organization. 

Addressing these biases requires careful dataset curation and ongoing monitoring. 

 

Despite these disadvantages, the results of implementing advanced semantic retrieval and knowledge management 

systems using generative AI have been highly promising. One of the most notable outcomes is the significant 

improvement in information retrieval accuracy and relevance. Unlike traditional keyword-based systems, semantic 

retrieval understands user intent and context, enabling more precise and meaningful results. Users can ask natural 

language queries and receive coherent, context-aware responses, greatly enhancing usability and efficiency. In 

enterprise environments, these systems have transformed knowledge management by enabling faster access to critical 

information. Employees no longer need to manually search through large repositories of documents; instead, they can 

interact with AI-powered systems that provide concise and relevant answers. This leads to increased productivity, 

reduced time spent on information retrieval, and improved decision-making. The ability to integrate multiple data 

sources into a unified semantic framework further enhances the value of these systems. 

 

Another important result is the enhancement of knowledge discovery and insight generation. Generative AI systems 

can identify hidden patterns, relationships, and trends within large datasets, enabling organizations to gain deeper 

insights into their operations. For example, in research and development, semantic retrieval systems can analyze vast 

amounts of scientific literature to identify emerging trends or potential areas of innovation. This capability accelerates 

knowledge creation and supports data-driven strategies. The use of retrieval-augmented generation (RAG) techniques 

has also improved the reliability of generative AI systems. By combining semantic retrieval with generative models, 

these systems can ground their responses in verified data sources, reducing the likelihood of hallucination. This hybrid 

approach leverages the strengths of both retrieval-based and generative methods, resulting in more accurate and 

trustworthy outputs. 

 

User experience has also seen significant improvements. Natural language interfaces allow users to interact with 

knowledge management systems in an intuitive and conversational manner. This reduces the learning curve and makes 

advanced information retrieval accessible to non-technical users. Personalized recommendations and context-aware 

responses further enhance user engagement and satisfaction. 

 

However, the discussion of these results reveals several important considerations. One key observation is that the 

effectiveness of semantic retrieval systems depends heavily on the quality of the underlying knowledge base. Even the 

most advanced AI models cannot compensate for poor data quality. Therefore, organizations must invest in data 

curation, standardization, and continuous updating to ensure optimal performance. 

 

Another critical aspect is the balance between automation and human oversight. While generative AI systems can 

automate many aspects of knowledge retrieval and management, human expertise remains essential for validation, 

interpretation, and decision-making. Incorporating human-in-the-loop approaches can help mitigate risks associated 

with hallucination and bias, ensuring that outputs are accurate and reliable. 
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The discussion also highlights the importance of system evaluation and benchmarking. Traditional metrics such as 

precision and recall may not fully capture the performance of generative AI systems. New evaluation frameworks that 

consider factors such as coherence, relevance, and factual accuracy are needed. Continuous monitoring and feedback 

mechanisms are essential for identifying and addressing performance issues. 

 

Ethical considerations play a central role in the deployment of these systems. Ensuring transparency, fairness, and 

accountability is critical for building trust and avoiding unintended consequences. Organizations must establish clear 

guidelines for the use of generative AI in knowledge management, including policies for data usage, model training, 

and output validation. 

 

Furthermore, integration with existing systems and workflows is a key challenge. Organizations often have legacy 

systems and established processes that may not be compatible with advanced AI technologies. Successful 

implementation requires careful planning, system integration, and change management strategies. Training employees 

to effectively use these systems is also crucial for maximizing their benefits. 

 

In summary, advanced semantic retrieval and knowledge management systems using generative AI offer significant 

improvements in information access, knowledge discovery, and user experience. However, they also present challenges 

related to data quality, hallucination, interpretability, scalability, privacy, and bias. The results demonstrate the 

transformative potential of these systems, but their successful deployment requires careful consideration of technical, 

ethical, and organizational factors. By addressing these challenges and leveraging best practices, organizations can 

harness the full potential of generative AI to enhance knowledge management and drive innovation. 

 

V. CONCLUSION 

 

The emergence of advanced semantic retrieval and knowledge management systems powered by generative AI marks a 

transformative shift in how organizations and individuals interact with information. These systems represent a 

departure from traditional keyword-based search paradigms, embracing a more sophisticated approach that prioritizes 

meaning, context, and intent. By leveraging large language models, vector embeddings, and retrieval-augmented 

generation techniques, they enable users to access knowledge in a more intuitive, efficient, and insightful manner. The 

overall findings from the analysis of such systems highlight both their immense potential and the complexities 

associated with their implementation. 

 

One of the most significant conclusions is that semantic retrieval fundamentally enhances the quality of information 

access. Unlike conventional systems that rely on exact keyword matches, generative AI-driven systems understand the 

semantics of queries, allowing them to retrieve and generate responses that align closely with user intent. This 

capability is particularly valuable in environments with large and complex knowledge bases, where traditional search 

methods often fall short. As a result, users can obtain more relevant and comprehensive answers, reducing the time and 

effort required to locate information. 

 

The integration of generative AI into knowledge management systems also enables a shift from passive information 

storage to active knowledge utilization. These systems do not merely retrieve documents; they synthesize information, 

generate summaries, and provide actionable insights. This transforms knowledge repositories into dynamic resources 

that actively support decision-making and problem-solving. In organizational contexts, this leads to improved 

productivity, enhanced collaboration, and more informed strategic planning. 

 

Another key conclusion is the importance of data quality and governance. The effectiveness of semantic retrieval 

systems is inherently tied to the quality of the data they operate on. High-quality, well-structured, and up-to-date data is 

essential for accurate and reliable performance. Conversely, poor data quality can significantly undermine system 

effectiveness, leading to incorrect or misleading outputs. This underscores the need for robust data management 

practices, including data cleaning, standardization, and continuous updating. 

 

The role of explainability and transparency is also a critical takeaway. As generative AI systems become more 

complex, the ability to understand and interpret their outputs becomes increasingly important. Stakeholders must be 
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able to trust the system’s responses, particularly in high-stakes domains. Incorporating explainable AI techniques can 

help bridge the gap between model complexity and user trust, enabling more widespread adoption. 

Ethical considerations are central to the deployment of these systems. Issues such as bias, fairness, and privacy must be 

carefully addressed to ensure responsible use. Generative AI systems have the potential to amplify existing biases 

present in training data, leading to skewed or unfair outcomes. Additionally, the handling of sensitive data requires 

strict adherence to privacy regulations and ethical guidelines. Organizations must implement comprehensive 

governance frameworks to address these challenges and ensure accountability. 

 

The scalability and cost implications of semantic retrieval systems are also considerations. While these systems offer 

significant benefits, their implementation requires substantial investment in infrastructure, computational resources, and 

skilled personnel. Balancing performance with cost efficiency is a key challenge, particularly for smaller organizations. 

Advances in cloud computing and optimization techniques may help mitigate these challenges in the future. 

 

Another important conclusion is the need for human-AI collaboration. While generative AI systems are highly capable, 

they are not infallible. Human oversight is essential for validating outputs, addressing ambiguities, and making critical 

decisions. A collaborative approach that combines the strengths of AI and human expertise can lead to more robust and 

reliable outcomes. 

 

The adaptability of these systems across different domains is both a strength and a challenge. While generative AI 

models are versatile, achieving optimal performance in specific domains often requires customization and fine-tuning. 

This highlights the importance of domain knowledge and interdisciplinary collaboration in the development and 

deployment of these systems. 

 

In conclusion, advanced semantic retrieval and knowledge management systems using generative AI represent a 

powerful and transformative technology with the potential to revolutionize information access and utilization. Their 

ability to understand context, generate insights, and enhance user experience offers significant advantages over 

traditional systems. However, their successful implementation requires careful consideration of challenges related to 

data quality, ethics, interpretability, scalability, and cost. By addressing these challenges and adopting best practices, 

organizations can unlock the full potential of these systems and drive innovation in knowledge management. 

 

VI. FUTURE WORK 

 

Future work in advanced semantic retrieval and knowledge management systems using generative AI should focus on 

improving accuracy, transparency, and scalability while addressing ethical and practical challenges. One promising 

direction is the development of more robust retrieval-augmented generation frameworks that tightly integrate retrieval 

and generation. Enhancing grounding mechanisms and reducing hallucination will be critical for improving reliability, 

particularly in high-stakes applications. 

 

Another key area of future research is explainable AI. Developing methods to interpret and visualize semantic 

relationships, embedding spaces, and model decisions will help build trust and facilitate debugging. User-frie 

ndly explanation interfaces can make these systems more accessible and transparent to non-technical users. 

Privacy-preserving techniques such as federated learning and secure multi-party computation should also be explored 

to enable collaborative knowledge management without compromising sensitive data. These approaches can help 

organizations share insights while maintaining strict data privacy standards. 

 

Scalability can be improved through the use of efficient indexing techniques, model compression, and distributed 

computing. Leveraging edge computing and hybrid cloud architectures may further enhance performance and reduce 

latency. 

 

Finally, future systems should focus on personalization and adaptive learning. By understanding user preferences, 

context, and behavior, semantic retrieval systems can provide more relevant and tailored responses. Continuous 

learning mechanisms that incorporate user feedback will enable systems to evolve and improve over time. 

Overall, future research should aim to create more reliable, transparent, and user-centric semantic retrieval systems that 

can effectively support knowledge management in increasingly complex and data-rich environments. 
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