
Leveraging AI for Current Research Information

Systems: Opportunities and Challenges

Simone Hartmann1, Daniel Niederlechner2

1 TU Wien, Research Information Systems, Vienna, Austria
2 TU Wien, Campus Software Development, Vienna, Austria

Keywords: AI in Research Management, Ethics in AI, CRIS Enhancement

1. Background
The integration of Artificial Intelligence (AI) into Current Research Information Systems (CRIS) presents

an immense opportunity. This paper investigates the transformative potential of AI and explores

potential use cases for AI in CRIS. Emphasis is given to innovative applications of AI technologies that

could surpass the capabilities of existing CRIS for managing and understanding research information.

CRIS are central to research institutions but are faced with several challenges: Data silos and fragmented

information management can lead to inefficiencies in data analysis and sharing. Another key challenge is

the use of manual data entry which can lead to potential inaccuracies and corruption of the data.

Furthermore, the analytical capabilities of many CRIS are limited in terms of extracting meaningful

insights from the data available.

This paper will address ways in which AI can be utilized in CRIS to automate data handling, enhance

analytical capabilities, and improve the user experience. In addition, it will outline the challenges and

ethical implications of integrating AI into CRIS. The goal of applying AI to this domain is to overcome the

current limitations of CRIS and to transform how research information can be managed more efficiently

and effectively.

2. AI Technologies Relevant to CRIS
Artificial Intelligence, including Machine Learning (ML), Natural Language Processing (NLP), Data Mining,

and Big Data Analytics, is fundamental to improving decision-making, problem-solving, and automation

of analytical tasks. At the core of AI’s relevance to CRIS are ML and Large Language Models (LLM) which

are instrumental in advancing data analysis and managing the increasing complexity of the data. This

overview focuses on these AI technologies to highlight their potential for significantly enhancing

research information management.

Machine Learning

ML is mainly focused on the development of algorithms that are capable of learning patterns and making

predictions from data. One of the key features of these algorithms is that they can learn to do a task and
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improve over time without having to explicitly program them to do so. Several different algorithmic

approaches can be roughly categorized as follows:

- Supervised Learning: This approach utilizes labeled datasets to train algorithms for classification

or regression tasks. The algorithm learns by checking its answers against the correct ones and

then improving its model based on any mistakes.

- Unsupervised Learning: Unlike supervised learning, unsupervised learning deals with unlabeled

data. The goal is to discover patterns, relationships, or structures within a dataset.

- Reinforcement Learning: This method uses a system of rewards and penalties to compel an

algorithm to learn the best actions to achieve a certain goal.

- Deep Learning: Deep Learning is a subset of ML that concerns itself with techniques that are

based on Artificial Neural Networks. Given enough data, these models are exceptionally

well-suited for problems like complex pattern recognition, image and speech recognition, or

classic NLP tasks.

Natural Language Processing (NLP)

Natural Language Processing is a subfield of AI that is centered around establishing a natural language

interface between humans and computers. The objective of NLP is to enable computers to understand,

interpret, and produce language similar to what humans can do, and close the gap between human

communication and digital data processing.

Large Language Models (LLM)

Large Language Models, such as Generative Pre-trained Transformers (GPT) are a form of Generative

Artificial Intelligence designed to process and interpret vast amounts of textual data.

LLMs are trained on a large set of text data from all over, including books, articles, websites and software

code. Determining the optimal composition of this training data is crucial for the overall performance of

the model and can differ based on the intended use case. Typically, the size of the model, or the number

of parameters, is correlated to its performance. However, larger models also require a significant amount

of computational resources for training and operation. Efforts are underway to make smaller LLMs more

efficient and feasible, particularly for applications requiring data privacy, allowing for integration in fully

controlled environments.

Data Mining and Big Data Analytics

Data Mining and Big Data Analytics incorporate a set of techniques to extract key insights from vast

amounts of data. These methods combine machine learning, computational methods, and statistics to

process and analyze data at a large scale. The main focus is on identifying patterns, predicting trends,

and making data-driven decisions. Some of the major techniques include Pattern Recognition, Outlier

Detection, and various forms of Data Visualization to gain insight into the data distribution.

Requirements for Successful AI Integration

High-quality data is essential for the successful application of any of the previously discussed AI

techniques. Without it, the results of even the most advanced algorithms will be unreliable and
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untrustworthy. The size of the dataset is also vital. Generally, more complex problems require more data.

There are several characteristics to evaluate the quality of datasets, such as data access, accuracy,

completeness, correct labeling, and structure. Addressing these aspects through quality improvements

such as data cleaning, validation, and pre-processing ensures that datasets meet the requirements for AI

technologies to be able to solve a given problem.

3. Potential Use Cases of AI in CRIS
This chapter examines how AI can transform CRIS by enhancing data quality, revolutionizing information

retrieval, analyzing research trends, optimizing resource allocation, and offering personalized

recommendations. Through these AI-driven use cases, CRIS could become a more efficient, accurate

tool, significantly impacting the research ecosystem for researchers, research institutions, and funding

bodies.

Enhancing Data Quality and Integrity

AI-driven data processing tools can be integrated into existing systems to automate data entry and

validation to improve data quality and integrity. For instance, these tools can be used to automatically

parse key metadata like author names, keywords, and publication dates found in new publications to

minimize human error and reliance on manual data entry. This automation not only boosts data integrity

and workflow efficiency but also eases researchers' manual workload. It enables institutions to exploit

evidence-based insights and provides a base for advanced analyses like automated trend detection by

improving the quality of datasets.

Advanced Information Retrieval through AI-powered Chatbots

AI-powered chatbots can significantly enhance information retrieval in research management by

providing more precise and context-aware assistance, specifically in navigating complex research funding

guidelines and compliance requirements. For example, researchers inquiring about funding eligibility

criteria can receive tailored responses from chatbots, which efficiently search through relevant

databases for useful documents and guidelines. This implementation benefits not only researchers and

research support departments, who gain streamlined access to funding opportunities and compliance

information, but also grant administrators and university management who benefit from increased

engagement and compliance with funding guidelines. Furthermore, the chatbot's ability to link to

original policy documents increases transparency and trust in the information provided, allowing users

to verify and consult source material as needed.

Trends Analysis

AI-driven tools can dig through historical and current research information data to identify emerging

trends and patterns. For example, an AI system specifically designed for trend prediction can analyze vast

amounts of publication and project data and identify noticeable increases in research activity such as the

growing importance of AI in healthcare. By using natural language processing to understand the content

of research proposals and papers and employing ML algorithms to identify evolving patterns in research
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topics and methodologies, research institutions will be able to better understand the trends in research

and realign research programs, while funding organizations can better align their grants with those

trends.

Data Visualization

An AI-driven visualization tool could be developed to provide a comprehensive view of research projects

and outputs. This tool would dynamically display relevant data, including publication counts, citation

impacts, and funding received, and provide a range of interactive features that allow users to explore

data across different realms, such as time frames or departments. In addition, the tool could include a

visualization of collaboration networks, which highlights inter-departmental collaborations and external

research partnerships. The key strength of such a visualization tool is its ability to dissect complex data

into clear, understandable visuals, thereby aiding decision-making processes by university management.

The tool supports more effective management and informed decisions about future research directions

and partnerships by providing a comprehensive picture of research projects, outputs, funding, and

collaborations.

Predictive Analytics and Resource Optimization

Harnessing the power of artificial intelligence sets the foundation for developing predictive models that

can accurately classify and forecast certain aspects of research information, such as research disciplines,

thereby enhancing strategic planning and decision-making processes within research institutions.[1]

Moreover, AI tools can be integrated into existing systems to analyze and predict resource needs more

accurately and efficiently. These tools can leverage data on research activity, usage patterns, and project

timelines to forecast future resource requirements more effectively. Consequently, they can identify

potential underutilized areas and suggest optimized allocation strategies to redistribute funds,

personnel, and equipment to areas of higher need. AI predictive analytics can also serve additional

purposes, such as predicting funding and collaboration opportunities. By analyzing current research

trends and project submissions, AI systems can identify research areas that are likely to attract future

investments. Researchers will benefit from more streamlined workflows and fewer administrative

burdens, while administrators and funding bodies will gain valuable data-driven insights to help inform

strategic decision-making. This data-driven approach enables a more proactive resource allocation and

strategic alignment with future demands and opportunities.

Personalized Recommendations

This feature uses AI algorithms to analyze user profiling data, such as research interests, publications,

projects, collaboration networks, and funding history to provide customized suggestions. For instance,

the system can suggest funding opportunities and potential collaborators based on the user's research

history, network analysis, and overall funding performance. Such a feature significantly benefits

researchers by offering tailored suggestions. It helps in identifying relevant funding opportunities and

potential collaborators, enhancing the likelihood of project success. This tool also aids research

institutions and funding bodies in efficiently allocating resources and fostering a dynamic research

environment.

4



4. Challenges and Ethical Considerations
Integrating Artificial Intelligence into Research Information Systems presents many challenges and ethical

concerns that require careful consideration. Issues around data privacy, security, and ownership have

become more important within this context, as AI plays a more active role in CRIS. The implementation

of AI in these systems requires managing a vast and occasionally sensitive amount of research

information, which poses risks to both confidentiality and integrity. The question of who owns this data

adds another layer of complexity. The use of robust AI safeguards, ensuring compliance with data

protection regulations, and maintaining secure data handling practices, will be vital to upholding trust in

CRIS. It is essential that AI systems in CRIS operate with transparency and accountability.[2]

Large Language Models pose additional challenges, particularly concerning algorithmic bias and the

potential for errors in their output. Such biases have the potential to skew results which can impact

decision-making. Thus a critical assessment and the development of comprehensive strategies, including

mitigation measures, are needed to address these disparities.

The ethical dimensions of AI in CRIS are similar to those of Research Information Systems themselves,

encompassing transparency, accountability, and the ethical deployment of AI technologies.[3] In CRIS

contexts, it is particularly important to ensure that AI applications promote the advancement of the

research community (Beneficence) and prevent harm (Non-Maleficence).[4] Akin to the FAIR Guiding

Principles for scientific data management and stewardship, AI systems must uphold fairness,

transparency, and comprehensibility.

Facilitating the deployment of AI systems and ensuring their adoption by the broader academic

community, however, will rely upon building trust in these systems through addressing their ethical,

legal, and social implications. Hence, the integration of AI into CRIS requires a combination of technical

solutions, a commitment to ethical principles, and responsible data management practices to be

effective and responsible.[5]

5. Conclusion
Exploring the integration of AI within CRIS reveals significant opportunities and challenges. The potential

of AI to automate tasks, improve decision-making, and process vast datasets for deeper insights is

evident from the various use cases discussed. This demonstrates how AI can benefit researchers and

administrators by making research management more efficient and streamlined. However, challenges

like ethical concerns, data privacy, security, and algorithmic biases need to be addressed to ensure that

such systems are used in a transparent and fair manner. Moreover, successful AI integration in CRIS will

also require addressing data quality issues to lay a firm foundation for these technologies. In conclusion,

while adapting AI in CRIS is fraught with pitfalls, solving these obstacles can lead to a more effective

research ecosystem. Ongoing collaboration and dialogue are vital to guide the integration of AI in a

manner that aligns with the broader interests of all stakeholders.
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