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Abstract

The rapid expansion of scientific publications and research data has created significant challenges for
policymakers and research institutions seeking to identify emerging innovation trends and align research funding
with strategic priorities. This study aims to develop and evaluate an artificial intelligence (Al)—powered research
insights platform that utilizes natural language processing (NLP), semantic search, and machine learning
techniques to analyze large-scale research publications and funding records. The study is grounded in the literature
on scientometrics, knowledge discovery, and innovation systems, which emphasizes the importance of advanced
analytics for monitoring scientific development and guiding research policy. A computational research design was
adopted in which research documents, metadata, and funding datasets were processed through an Al pipeline
involving document parsing, embedding generation, topic clustering, semantic similarity analysis, and trend
visualization. The results reveal several rapidly growing research domains, including artificial intelligence in
healthcare, sustainable energy technologies, smart city innovation, climate change adaptation, and digital
education technologies. The analysis also indicates disparities between research growth and funding allocation in
certain domains, highlighting the need for improved alignment between emerging research priorities and financial
investments. These findings demonstrate that Al-driven analytics platforms can transform large-scale research
data into actionable intelligence that supports strategic decision-making and evidence-based R&D governance.
Furthermore, the identified research domains contribute directly to several United Nations Sustainable
Development Goals (SDGs), including SDG 3 (Good Health and Well-Being), SDG 4 (Quality Education), SDG
7 (Affordable and Clean Energy), and SDG 9 (Industry, Innovation, and Infrastructure). Overall, the study
concludes that Al-powered research intelligence systems can significantly enhance innovation foresight, improve
research funding strategies, and strengthen national and global research ecosystems.

Keywords: Artificial Intelligence, Research Analytics, Innovation Trends, Semantic Search, Natural Language
Processing..

INTRODUCTION

The rapid expansion of scientific knowledge has led to an unprecedented increase in the volume of scholarly
publications, research data, and funding records worldwide. Universities, research institutions, and funding
agencies produce millions of research articles, reports, and datasets annually, creating a complex information
landscape that is difficult to monitor and analyze effectively. Policymakers and research administrators are
therefore confronted with the challenge of identifying emerging research domains, understanding interdisciplinary
developments, and aligning financial investments with evolving scientific priorities. In this context, artificial
intelligence (AI) has emerged as a transformative tool capable of analyzing large-scale datasets and extracting
meaningful insights from vast collections of scholarly documents. Al-driven techniques, particularly natural
language processing (NLP) and machine learning, enable automated analysis of research outputs, citation patterns,
and knowledge networks, thereby supporting more efficient research intelligence and strategic planning. Studies

421
@G} 29 © CINEFORUM


mailto:zdin@mosti.gov.my
mailto:johari.mat@unirazak.edu.my
mailto:azrul.fazwan@ur.unirazak.edu.my

CINEFORUM
ISSN: 0009-7039
Vol. 66. No. S4, 2026 (Special Issue 4)

have shown that AI applications in scientometrics and bibliometrics can enhance the analysis of scholarly
communication, enabling automated data collection, citation analysis, and prediction of research impact across
disciplines (Saeidnia et al., 2024) .

In recent years, the integration of Al technologies into research analytics has significantly transformed the way
institutions monitor scientific progress and evaluate research performance. Machine learning algorithms and text
mining techniques can process large volumes of academic literature to identify patterns, map collaborations, and
detect emerging innovation trends. These tools are increasingly being used to support research management and
policy development by providing evidence-based insights into the evolving scientific landscape. Al-powered
analytics systems are capable of uncovering hidden relationships within research data, allowing stakeholders to
explore interdisciplinary connections and anticipate future research directions. Moreover, advancements in digital
repositories and citation databases have further facilitated large-scale analysis of scholarly outputs, enabling
comprehensive research mapping and knowledge discovery (Zhang et al., 2022) .

Despite these technological advancements, several challenges remain in the effective management and
interpretation of research information. One of the most significant problems is the fragmentation of research data
across multiple platforms and formats. Research publications, grant records, and institutional reports are often
stored in different repositories with inconsistent metadata structures, making it difficult to integrate and analyze
them comprehensively. Furthermore, traditional bibliometric approaches typically rely on citation counts and
keyword searches, which may fail to capture deeper semantic relationships between research topics. As a result,
emerging interdisciplinary fields may remain undetected until they become widely established. This limitation
highlights the need for more advanced analytical tools capable of identifying conceptual relationships and
thematic trends within large-scale research datasets.

Another critical challenge concerns the alignment between research funding and emerging scientific priorities.
Funding agencies often rely on historical performance indicators or periodic reports when allocating research
grants. However, these methods may not accurately reflect rapidly evolving research landscapes or newly
emerging technological domains. Consequently, funding decisions may lag behind scientific developments,
leading to missed opportunities for innovation and inefficient resource allocation. Research has also highlighted
institutional barriers such as limited infrastructure, high technology costs, and insufficient analytical tools that
hinder the effective adoption of Al-driven research analytics systems in many academic environments . In
addition, issues related to algorithmic bias, data quality, and transparency may affect the reliability of Al-based
research evaluation systems, emphasizing the need for responsible and well-structured Al applications in research
policy and governance .

Given these challenges, there is a growing need for intelligent platforms that can integrate diverse research datasets
and provide comprehensive insights into scientific trends and innovation dynamics. Al-powered research analytics
platforms have the potential to address these limitations by combining advanced NLP models, semantic search
technologies, and automated knowledge extraction techniques. Such systems can process large volumes of
research documents, identify emerging topics, and correlate research outputs with funding data, thereby
supporting more strategic and evidence-based decision-making in national research ecosystems.

Therefore, the purpose of this study is to develop and examine an Al-powered research insights platform that
utilizes natural language processing, semantic search, and machine learning techniques to identify emerging
research trends, analyze funding alignment, and support data-driven strategic planning for research and
innovation.

Literature Review

Recent advancements in artificial intelligence (Al) and natural language processing (NLP) have significantly
influenced the field of research analytics and innovation management. The growing availability of digital research
repositories has enabled scholars to apply machine learning techniques to identify patterns, trends, and
relationships within large collections of scientific publications. Several studies have demonstrated that Al-driven
approaches can enhance traditional bibliometric analysis by enabling deeper semantic understanding of research
outputs and knowledge structures. For instance, text mining and machine learning algorithms have been widely
used to detect emerging scientific fields, analyze citation networks, and map interdisciplinary collaborations
within research ecosystems (Saeidnia et al., 2024). These developments highlight the increasing importance of
Al-powered analytics in monitoring scientific progress and supporting strategic research planning.
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One of the key variables examined in recent studies is semantic search and natural language processing in research
discovery. Traditional keyword-based search systems often struggle to capture conceptual relationships between
research topics because they rely primarily on exact word matching. In contrast, semantic search technologies
utilize contextual embeddings generated by transformer-based language models to identify conceptual similarities
across documents. Research has shown that embedding models such as BERT and SciBERT significantly improve
the retrieval of relevant scientific literature by analyzing contextual meaning rather than simple keyword
frequency (Beltagy et al., 2019). This advancement enables researchers and policymakers to perform more
sophisticated information retrieval, uncover hidden research connections, and identify emerging knowledge
domains more effectively.

Another important variable explored in the literature is trend detection and topic modeling in scientific research.
Topic modeling techniques such as Latent Dirichlet Allocation (LDA) and clustering algorithms have been widely
used to identify research themes and track their evolution over time. By analyzing large volumes of academic
literature, these models can reveal patterns that indicate the rise or decline of particular research areas. Studies in
scientometrics have demonstrated that automated topic modeling can provide valuable insights into technological
development, policy priorities, and interdisciplinary knowledge diffusion (Blei, Ng, & Jordan, 2003). As research
landscapes become increasingly complex, Al-based topic detection systems play a critical role in identifying
emerging innovation trends and supporting proactive research policy development.

A further variable commonly examined in research analytics is the relationship between research outputs and
funding allocation. Research funding plays a crucial role in shaping scientific productivity and innovation
outcomes. Several empirical studies have investigated how financial investments influence publication output,
research impact, and technological development. For example, analyses of national research systems have shown
that strategic funding policies can significantly influence the growth of high-impact research fields and foster
interdisciplinary collaborations (Wang & Shapira, 2015). However, many funding agencies still rely on
retrospective evaluation methods that may not adequately capture rapidly emerging research areas. Integrating
Al-driven analytics with funding data can therefore provide policymakers with more timely insights into research
performance and investment effectiveness.

The theoretical foundation of this study is primarily informed by Innovation Systems Theory and Knowledge
Discovery in Databases (KDD). Innovation Systems Theory emphasizes the interconnected roles of institutions,
policies, and knowledge networks in fostering technological development and scientific progress (Lundvall,
2007). Within this framework, effective decision-making requires access to comprehensive information about
research activities and innovation trends. Meanwhile, the KDD framework provides a methodological foundation
for extracting meaningful patterns from large datasets through processes such as data preprocessing, pattern
recognition, and knowledge interpretation (Fayyad et al., 1996). These theoretical perspectives collectively
support the application of Al technologies in analyzing research ecosystems and guiding strategic research
management.

Based on these theoretical foundations and prior empirical findings, the conceptual framework of this study
proposes that Al-powered research analytics platforms can enhance innovation monitoring and strategic decision-
making by integrating multiple analytical components. Specifically, the framework links semantic search
capabilities, topic clustering, and research funding analysis to the generation of actionable research insights. By
combining NLP techniques with visualization dashboards and intelligent retrieval systems, the proposed platform
facilitates comprehensive exploration of research data and supports evidence-based policymaking. Ultimately,
this conceptual approach positions Al-driven analytics as a critical tool for strengthening research intelligence and
improving the alignment between scientific discovery and national innovation priorities.

Research Methodology

This study adopts a computational research design that integrates artificial intelligence (Al), natural language
processing (NLP), and data analytics techniques to examine emerging research trends and their relationship with
research funding patterns. The design combines elements of quantitative data analysis and computational text
mining, enabling large-scale analysis of scientific publications and institutional datasets. Such an approach is
increasingly used in research analytics because it allows researchers to systematically extract patterns from
extensive textual datasets that would otherwise be difficult to analyze manually (Aggarwal & Zhai, 2019). The
research design focuses on developing and evaluating an Al-powered platform capable of identifying research
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trends, performing semantic search, and generating insights from research outputs and funding records (Kharuddin
& Ismail, 2017).

The procedure of the study involves several stages aligned with a typical Al-driven data processing pipeline. First,
relevant research documents were collected from digital repositories, institutional databases, and funding records.
These documents were converted into machine-readable formats using optical character recognition (OCR) and
automated document parsing. After extraction, the textual content underwent preprocessing, including
tokenization, stop-word removal, normalization, and lemmatization to ensure data consistency. Next, the cleaned
data were transformed into numerical representations using sentence embedding models such as SciBERT and
SentenceTransformers, which are specifically designed to capture semantic relationships within scientific text
(Beltagy et al., 2019). The embedded vectors were then clustered to detect thematic patterns and emerging research
areas. Subsequently, summarization algorithms and sentiment analysis models were applied to generate concise
research insights and interpret the tone of policy-related documents. Finally, the results were integrated into a
hybrid search architecture combining BM25 keyword search and FAISS vector similarity search to support
intelligent information retrieval (Kharuddin et al., 2018).

The sampling and data collection process involved purposive sampling of research publications, grant databases,
and institutional reports relevant to innovation and research development. Purposive sampling is appropriate for
computational research where specific datasets are required to address particular research objectives (Creswell &
Creswell, 2018). The dataset consisted of peer-reviewed articles, metadata records, funding information, and
institutional documentation obtained from publicly accessible academic repositories and research management
systems. Each document included attributes such as title, abstract, publication year, author affiliation, keywords,
and funding details. These structured and semi-structured data sources were compiled into a centralized database
for further analysis. Table 1 summarizes the primary data sources used in the study.

Table 1: Data Sources for Research Analytics Platform

Data Source Type of Data Purpose

Research publications Abstracts, keywords, metadata Trend and topic detection
Funding databases = Grant records and funding agencies Funding correlation analysis
Institutional reports ~ Policy documents and summaries  Strategic research insights

Metadata repositories Author affiliations, citation data ~ Network and collaboration analysis

The data analysis stage utilized a combination of statistical and machine learning techniques to uncover research
patterns and innovation trends. Topic clustering was performed using semantic embeddings to group related
research documents. Similarity between document vectors was calculated using cosine similarity, which measures
the degree of similarity between two vectors in a multidimensional space. The formula used in this study is
expressed as follows:

A-B
[A[[]|B1]

Cosine Similarity —

where A and B represent document embedding vectors, A-B denotes the dot product of the vectors, and ||All and
[IBllrepresent the magnitude of each vector (Manning et al., 2020). Higher cosine similarity scores indicate
stronger semantic relationships between research documents. Additionally, trend analysis was conducted by
examining the temporal distribution of clustered topics across publication years. Visualization dashboards
developed using analytical frameworks were used to display trends, funding patterns, and research outputs.
Opverall, the methodological approach integrates Al-based text mining, semantic analysis, and data visualization
to generate actionable research intelligence. This methodology enables policymakers and research institutions to
analyze complex research ecosystems and make informed decisions based on empirical evidence derived from
large-scale datasets.

Data Analysis, Results, and Findings
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The data analysis phase aimed to identify emerging research trends, examine semantic relationships among
research publications, and evaluate the alignment between research outputs and funding allocations. The analysis
was conducted using natural language processing (NLP) and machine learning techniques applied to the collected
research documents and funding records. The processed dataset included research abstracts, keywords, publication
metadata, and funding information extracted from institutional repositories and research databases. After
preprocessing and vector embedding, the documents were clustered based on semantic similarity to reveal
dominant research themes and innovation patterns.

Topic clustering was performed using vector representations generated through transformer-based embedding
models. The clustering algorithm grouped related research documents into thematic clusters based on cosine
similarity measures. Temporal trend analysis was then conducted to examine how frequently each topic cluster
appeared across publication years. In addition, funding records were analyzed to determine the distribution of
financial resources across the identified research domains. Descriptive statistics and similarity scoring were used
to examine relationships between research output volume, topic growth rates, and funding support.

Table 2 presents the results of the topic clustering and trend analysis, highlighting several emerging research
domains identified in the dataset.

Table 2: Emerging Research Domains and Trend Indicators

Research Domain Number of Publications Average Similarity Score Annual Growth Rate (%)
Artificial Intelligence in Healthcare 214 0.87 18.4
Sustainable Energy Technologies 176 0.84 16.2
Smart Cities and Urban Innovation 148 0.81 14.5
Climate Change Adaptation 132 0.79 13.7
Digital Education Technologies 121 0.78 12.9

The results indicate that Artificial Intelligence in Healthcare emerged as the most prominent research domain
within the dataset, with the highest number of publications and the strongest semantic similarity score among
clustered documents. The high similarity score suggests strong thematic coherence across research outputs,
indicating that the topic is well-defined and widely studied. Additionally, the annual growth rate for this domain
was higher than all other clusters, reflecting increasing global interest in Al-driven healthcare solutions such as
diagnostic systems, predictive analytics, and clinical decision support tools.
The second most prominent research domain identified was Sustainable Energy Technologies, which
demonstrated substantial growth in publication volume and a high semantic similarity score. This finding suggests
that research related to renewable energy systems, energy storage technologies, and sustainable infrastructure
continues to attract significant academic attention. The increasing growth rate in this area indicates that
sustainability and environmental concerns remain key priorities within global research agendas.
Other clusters such as Smart Cities and Urban Innovation, Climate Change Adaptation, and Digital Education
Technologies also demonstrated notable growth patterns. The emergence of these topics reflects broader societal
and technological shifts, including the integration of digital technologies into urban planning, increasing
environmental awareness, and the expansion of digital learning platforms. Overall, the clustering results confirm
the ability of Al-based text analysis to detect emerging interdisciplinary research areas that span multiple scientific
fields.
To further examine the relationship between research outputs and financial support, funding records associated
with the research publications were analyzed. Table 3 summarizes the distribution of research funding across the
identified research domains.

Table 3: Distribution of Research Funding by Domain

Total  Funding  (USD Average Grant Size Number of Funded
Millions) (USD) Projects

Research Domain

Artificial Intelligence in
Healthcare
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Research Domain Total  Funding (USD Average Grant Size Number of Funded

Millions) (USD) Projects
Sustainable Energy g 5 495,000 118
Technologies
Smart .Cltles and  Urban 413 430,000 96
Innovation
Climate Change Adaptation 37.9 410,000 92
Digital Education Technologies 29.6 385,000 77

The funding analysis indicates that Artificial Intelligence in Healthcare received the highest total funding
allocation among the identified research domains. This finding suggests that funding agencies recognize the
transformative potential of Al technologies in improving healthcare delivery, diagnostics, and patient outcomes.
The relatively large number of funded projects in this domain also indicates strong institutional support and
sustained investment in Al-based healthcare research.

Similarly, Sustainable Energy Technologies received substantial financial support, reflecting the global emphasis
on transitioning toward renewable energy systems and reducing environmental impacts. The large number of
funded projects in this area suggests that governments and research institutions are prioritizing energy
sustainability as part of broader climate policy initiatives.

In contrast, domains such as Digital Education Technologies and Climate Change Adaptation received
comparatively lower funding levels despite showing notable growth in research output. This finding suggests a
potential gap between emerging research trends and funding allocation patterns. The relatively smaller number of
funded projects in these domains indicates that although scholarly interest is increasing, financial investment has
not yet fully aligned with the pace of research development.

Overall, the combined analysis of publication trends and funding data provides valuable insights into the dynamics
of innovation ecosystems. The results demonstrate that Al-powered research analytics platforms can effectively
identify emerging scientific fields and highlight disparities between research productivity and funding support.
By integrating semantic search techniques with funding analysis, the system provides policymakers with
evidence-based insights into where research investments are concentrated and where potential funding gaps may
exist.

Furthermore, the findings illustrate the importance of using advanced computational tools to analyze large-scale
research data. Traditional bibliometric methods may overlook subtle thematic relationships or emerging
interdisciplinary fields, whereas Al-driven approaches can uncover deeper semantic patterns across thousands of
research documents. These capabilities enable research institutions and policymakers to monitor scientific
developments in real time and respond more effectively to emerging innovation opportunities.

In conclusion, the data analysis results demonstrate the effectiveness of the Al-powered research insights platform
in uncovering innovation trends and evaluating funding alignment across research domains. The findings highlight
the growing prominence of Al-driven healthcare research and sustainable energy technologies, while also
revealing areas where research growth outpaces funding support. These insights provide valuable guidance for
policymakers and research leaders seeking to optimize resource allocation and strengthen national research
strategies.

Discussion and Recommendations

The findings of this study provide significant insights into how artificial intelligence—driven research analytics
can enhance the identification of emerging scientific trends and support strategic decision-making in research and
development (R&D). The study was guided by four key research objectives: identifying emerging research
domains, supporting strategic planning for research investment, linking research outputs with funding patterns,
and enabling institutions to accelerate innovation through intelligent analytical tools. The results demonstrate that
the integration of natural language processing (NLP), semantic search, and machine learning techniques can
effectively analyze large volumes of research publications and funding records to generate meaningful research
intelligence.

426

@G} 29 © CINEFORUM



CINEFORUM
ISSN: 0009-7039
Vol. 66. No. S4, 2026 (Special Issue 4)

The first objective of the study was to identify emerging research domains through Al-based topic clustering and
trend detection. The analysis revealed that fields such as artificial intelligence in healthcare, sustainable energy
technologies, smart city innovation, climate change adaptation, and digital education technologies are among the
fastest-growing research domains. These findings align with previous studies that highlight the role of
computational text mining and bibliometric analysis in identifying emerging scientific fields and interdisciplinary
research trends (Saeidnia et al., 2024). The ability of Al-driven systems to analyze semantic relationships among
research documents enables researchers and policymakers to detect innovation patterns earlier than traditional
bibliometric methods. This capability is particularly important in rapidly evolving scientific environments where
new technological breakthroughs emerge across multiple disciplines.

The second objective focused on enabling strategic planning through real-time insights into research trends. The
results show that Al-powered analytics platforms can provide policymakers and research administrators with
comprehensive dashboards and interactive search tools that allow them to monitor research output and innovation
patterns. Such capabilities support evidence-based decision-making by transforming large-scale research datasets
into actionable insights. Previous research has emphasized that advanced data analytics and machine learning
techniques can significantly improve research governance by enhancing transparency, knowledge discovery, and
strategic foresight within national innovation systems (Wang & Shapira, 2015). The integration of semantic search
technologies further strengthens research discovery by allowing users to retrieve conceptually related information
rather than relying solely on keyword-based searches.

The third objective examined the relationship between research outputs and funding allocation. The results
indicate that while certain domains such as artificial intelligence in healthcare and sustainable energy technologies
receive substantial financial investment, other emerging areas such as digital education technologies and climate
change adaptation show increasing research output but comparatively lower funding support. This finding
suggests that there may be a temporal lag between the emergence of new research trends and the adjustment of
funding priorities. Similar observations have been reported in previous studies, which note that research funding
policies often rely on retrospective evaluation indicators that may not immediately reflect rapidly evolving
scientific developments (Wang & Shapira, 2015). By integrating research publications with funding data, the
proposed Al platform enables policymakers to identify potential funding gaps and allocate resources more
effectively.

The outcomes of this research are also closely aligned with several United Nations Sustainable Development
Goals (SDGs). For instance, the strong presence of research related to sustainable energy technologies supports
SDG 7 (Affordable and Clean Energy) by promoting innovation in renewable energy systems and sustainable
infrastructure. Similarly, the growth of artificial intelligence applications in healthcare contributes to SDG 3
(Good Health and Well-being) through advancements in medical diagnostics and healthcare management.
Research in smart city innovation and digital education technologies further supports SDG 9 (Industry, Innovation
and Infrastructure) and SDG 4 (Quality Education) by enabling technological transformation in urban systems
and learning environments. The ability of Al-powered analytics platforms to monitor such research developments
can therefore assist policymakers in aligning national research strategies with global sustainability objectives.
Overall, the findings of this study confirm the effectiveness of Al-powered research intelligence platforms in
analyzing complex research ecosystems. By combining NLP, semantic search, topic clustering, and funding
analysis, the system provides a comprehensive analytical framework for identifying innovation trends and
supporting strategic R&D planning. These results support the theoretical perspectives of innovation systems
theory and knowledge discovery frameworks, which emphasize the importance of structured data analysis and
knowledge networks in driving scientific and technological progress (Fayyad et al., 1996; Lundvall, 2007).
Based on these findings, several recommendations can be proposed. First, research institutions and government
agencies should invest in Al-driven research analytics systems to improve their ability to monitor scientific
developments and allocate resources strategically. The adoption of such platforms can significantly enhance
research governance by providing real-time insights into research productivity and innovation trends. Second,
policymakers should encourage the integration of research publication data with funding records to improve
transparency and evidence-based funding decisions. This integration will enable more accurate evaluation of
research impact and help identify areas that require additional investment. Third, future research should focus on
improving the quality and standardization of research metadata across institutions to support more reliable Al-
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driven analysis. Finally, interdisciplinary collaboration between data scientists, policymakers, and research
administrators should be strengthened to ensure that Al-based research analytics systems are aligned with the

needs of national research ecosystems and global sustainability goals.

In conclusion, this study demonstrates that Al-powered research analytics platforms have the potential to
transform research intelligence by providing advanced tools for trend detection, funding analysis, and strategic
planning. The integration of machine learning and semantic search technologies enables more efficient analysis
of large-scale research data, supporting evidence-based policymaking and innovation management. By aligning
research insights with broader sustainability objectives, Al-driven research intelligence systems can play a crucial
role in strengthening global research ecosystems and accelerating scientific progress.
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