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Abstract
We present an AI-powered tool developed within the Horizon Europe-funded BI4E (Boosting INGENIUM for
Excellence) project, which aims to foster new, interdisciplinary research collaborations across a university
network. A key challenge addressed by BI4E is the difficulty of forming interdisciplinary and cross-university
research teams, for instance for applying to competitive funding. The CONNECT platform was designed to fill
this gap by providing a semantic search engine that allows researchers from different universities to discover
potential collaborators on the basis of their scientific publications.

At the core of CONNECT there is a transformer-based language model, used to encode both funding call
descriptions and researcher publication metadata into high-dimensional vector representations. The metadata
are collected from the Scopus database using ORCID or Scopus identifiers. When queried with the topic of
competitive fundings, CONNECT returns a list of researchers whose publications semantically aligns with the
input query. In addition, CONNECT integrates an explainability mechanism derived from the attention matrix
mechanism, allowing users to understand which parts of the input text most influenced the match.

The aim of CONNECT is to support the strategic goals of the BI4E project by offering an institutional view
of research domains, facilitating industry-university matchmaking, and democratizing access to collaboration
opportunities. Since its launch in December 2023, CONNECT has already enabled the formation of dozens of
new research teams within the INGENIUM European University Alliance, validating its potential as a catalyst for
research excellence and institutional transformation.
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1. Introduction

1.1. The BI4E project

The Boosting INGENIUM for Excellence (BI4E) project is an European initiative co-funded by the
Horizon Europe program which brings together eight European higher education institutions for
forming the INGENIUM European University Alliance. The mission of the alliance is to develop a new
type of university that is more integrated and aligned with the strategic objectives of the European
Higher Education Area. The BI4E project emerges as one of the primary vehicles of change by enhancing
the competitiveness and social impact of the participating universities. The BI4E initiative tackles
worldwide issues by improving institutional frameworks while developing research excellence and
industrial partnerships and ensuring sustainable careers in academia.
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1.2. Strategic objectives of BI4E

The project sets out five essential strategic goals for its implementation.
It first establishes the development of strategic planning capabilities as its main priority. The project

helps universities acquire methods and tools to predict upcoming trends and evaluate new social
requirements as well as match internal objectives with European and worldwide policies such as
the Green Deal and United Nations Sustainable Development Goals (SDGs). The process of scenario
development alongside data-based decision making and stakeholder involvement enables universities
to create long-term plans which move beyond conventional operational boundaries.

Deep institutional transformation represents the second strategic objective of BI4E. The participating
universities in this project receive support to develop better governance systems and modernized
administrative structures as well as participatory leadership models. The enhanced operational efficiency
of these institutions brings forth transparency and inclusive decision-making processes that maintain
accountability within their institutional frameworks. The main priority focuses on creating flexible
institutions which can rapidly modify their operations in response to environmental changes and
external demands.

Research capacity development stands as the project’s third strategic objective which aims to enhance
research performance. The BI4E initiative identifies promising research units and helps develop them
into a more productive and active research community. The alliance enables researchers to collaborate
through interdisciplinary projects and enhances their publication output and visibility and enables
researcher mobility between alliance institutions. The emphasis includes implementing open science
practices alongside digital collaboration tools and research-teacher integration.

BI4E establishes its fourth goal by working to strengthen university-industry relations. The project
establishes stronger connections between academia and private industry through improved technology
transfer offices and performance-based collaborative project incentives and sustained dialogue platforms.
The mission focuses on converting academic knowledge into social and economic innovation through
real-world applications to bridge the research-to-practice gap.

The last objective of BI4E consists of improving academic careers through both attraction and equity
principles. The initiative achieves its goals through contemporary recruitment system reform alongside
financial support for beginning researchers and equal representation of men and women in academic
leadership roles. Educational institutions should adopt career systems which promote equality and
transparency through frameworks that support teaching and research alongside service activities.
The academic institution should foster an environment that welcomes diverse talent regardless of
background to achieve its ultimate goal of inclusive success.

2. Research matchmaking

One of the main challenges faced by the INGENIUM Alliance is the difficulty of identifying suitable
research collaborators across different universities of different countries and the many diverse disciplines.
While forming cross-university research teams is a key goal of the BI4E project, the mechanism for
finding the collaborators with a given expertise in the alliance is a complex task. Standard ways for
forming research teams in a single university often rely on personal contacts or institutional repository,
but it is too limiting and not effective when coming to an alliance of universities. In this context, the BI4E
project identified as one of its primary necessities the need for a tool to fill this gap: by exploiting the
power of Large Language Models, the tool enables researchers to discover collaborations opportunities
on the basis of the researchers’ publications, instead of proximity or personal knowledge.

Finding experts in a given topic and team formation for research teams are both well studied fields
[1, 2, 3, 4, 5, 6, 7, 8, 9], with many different approaches such as recommendation systems, often based
on simple expert search, graph-based and knowledge graph approaches techniques, especially in the
case of team formation and often formalized as optimization problems, and recently with embedding
techniques exploiting Large Language Models (LLMs).



Teams

xAI

LLM

Figure 1: Interaction with CONNECT.

2.1. Interacting with CONNECT

The typical interaction flow is shown in Figure 1. It starts with the user which navigates to the web
interface which contains an input form. There is no registration nor login for the search functionality.
In the input field the user enters a description, in natural language, of the research topic of the funding
call of interest. The use of LLM allows the system to directly process the actual text of a funding call.
The input text is transformed into a vector representation which captures the semantic meaning and
then it is compared against (the pre-computed embeddings of) the publications of the researchers of
the universities in the INGENIUM Alliance.

When a user submits an input, the platform provides two types of results. First, it generates a list
of researchers, between 5 and 20, each one presented along with a selection of their most relevant
publications connected to the submitted topic. Second, an explanation of why the researcher was
selected, showing the semantic match between the publications and the input query.

3. Software architecture

The software architecture of CONNECT is modular and consists of several components:

Relational database A relational database (namely, PostgreSQL) is used to store the set of authors,
documents and their relations. The set of authors is populated by the local administrators of each
research institution. The set of documents is populated automatically by the ETL layer.

ETL layer The ETL (Extraction-Tranform-Load) layer, using the Scopus Search API, determines the
set of papers written by the authors in the relational database, and downloads all their metadata.
Abstract and title for each paper are fed to the embedding model, and the result is pushed to the
vector database. This is implemented trough Python classes and Django models.

Vector database A vector database (namely, Qdrant) stores, for each document, the value computed
by the embedding model. The vector database allows to efficiently perform similarity search.

Frontend The frontend provides a simple and streamlined user interface for the end user and a
management console for the local administrator. The UI for the end-user is implemented using
React and NextJS, while the management console for the local administrator is implemented
using the standard Django admin interface.

Backend The backend is written in Django and coordinates all the other layers. It also provides a
RESTful API for both the frontend and third-party applications.



4. Semantic embeddings and transformer model

Our solution employs an embedding model in order to perform a semantic matching between the given
research topic and the publications of the involved researchers. Among the various choices, such as
for instance GloVe and Word2Vec, we adopted a transformed-based model, which uses an attention
mechanism to produce the embeddings, taking into account the whole context of the sentence. In
fact, transformer model (see, e.g., BERT [10]) proved to be effective in capturing semantic relations
in scientific publications, especially when compared to traditional keyword-based search approaches.
The important point here is the ability of the model to produce a high dimensional representation of
the text, which in turn can model a query and the publications in a common semantic space. This is
particular relevant since it allows us to get rid of synonyms, paraphrasing and interdisciplinary topics,
where exact matching based on keywords often fails.

We extract from the publications of the researchers of the alliance universities the title and the
abstract, which are encoded in a pre-trained transformer model. These two elements can provide a
concise yet precise summary of the publications, capturing both the context and the research focus. The
aggregation of the embeddings of all the publications of a researcher forms a semantic representation
of his expertise. The query are encoded in the same way. Publications metadata (title and abstract) are
extracted from the Scopus repository, by means of ORCID or Scopus identifiers, which are the input to
initialize the whole system.

4.1. The LLM model

We use the all-MiniLM-L6-v2 model [11], a transformer-based sentence embedding model. This is a
compact and efficient variant of BERT, specifically designed for sentence similarity tasks. The model
has only six transformer layers and produces an embedding with 384 dimensions, which allows us to
maintain scalability across a large number of documents.

Once the input query is transformed into a vector, CONNECT performs a nearest neighbor search
against a collection of publication vectors precomputed from the metadata (title and abstract). The
similarity between vectors is often measured using metrics such as cosine similarity or Euclidean
distance. We employed cosine similarity as it is widely recommended for textual data since it focuses
on the orientation of vectors rather than their magnitude. This property makes it particularly suitable
for NLP tasks, as it effectively captures semantic similarity while being invariant to text length and
word frequency variations.

The vector search is performed in the Qdrant vector database and ranks researchers based on cosine
similarity to the query embedding. As in any transformer model, the fundamental object here is the
attention matrix [12], whose role is to determine which tokens influence each other in a sequence. This is
accomplished by assigning attention scores at a sentence level, instead of treating words independently,
which in turn can generate context-aware embeddings. This is the key mechanisms which ensures
that the search is performed at a semantic level, which consider the context and is able to recognize
different meanings of the same word.

In addition, CONNECT enhances transparency through an explainability layer based on the model
attention mechanism. Attention matrices highlight the set of tokens in the input that influenced the
result, allowing users to understand the reason behind the suggestions and reinforcing trust in the AI
result. This interpretable output is especially useful in interdisciplinary contexts where users may be
unfamiliar with the matched researcher’s domain.

5. Software instance

CONNECT is an open-source software, distributed under the AGPL v3 license. The full source code is
publicly available on GitLab at https://gitlab.com/uda-connect/, allowing researchers to freely inspect
the code and contribute to its development.

https://gitlab.com/uda-connect/


One instance of the software is currently running at the University of Chieti–Pescara, accessible at
https://connect.unich.it/. It contains the data relative to the institutions belonging to the INGENIUM
Alliance.

6. Conclusions

The CONNECT platform represents a key technological innovation within the BI4E project, serving
as a digital transformation solution in higher education aligned with the BI4E principles. It enables
interdisciplinary research collaboration among the members of the INGENIUM Alliance. The platform
operates by processing researcher publication metadata extracted from Scopus to build semantic
researcher profiles. This allows it to create intelligent connections between researchers who would not
typically collaborate.

The CONNECT platform directly supports all five strategic goals of the BI4E project in concrete ways.
It provides universities with an interactive overview of their research domains as part of their strategic
planning efforts. Institutional leaders can trace collaborative networks while following emerging
themes to make strategic investment decisions. Moreover, it introduces simplified administrative
workflows through which institutions can manage partnership development and research coordination
thus releasing resources toward innovation and strategic planning.

6.1. Software adoption

CONNECT already proved to bring revolutionary changes to research performance. Launched in
December 2023, it has already stimulated the creation of more than 40 new research collaborations
between alliance members, accelerating the knowledge creation process by simplifying for researchers
from different countries and disciplines to find collaborators, especially for funding calls.

The platform also serves as a tool that helps universities to connect with industry partners, providing
external stakeholders, such as private companies and non-profit organizations, with a user-friendly
searchable interface to quickly discover academic partners with relevant expertise.

Finally, CONNECT contributes to more inclusive and equitable academic careers. It allows early-career
researchers to gain more visibility and access international collaborations regardless of institutional
prestige or geographic location. By focusing on the relevance of the researchers’ scientific publications
rather than personal networks, CONNECT aligns closely with the BI4E goal of building a more open,
transparent, and inclusive European academic landscape.

6.2. Future work

We plan to improve CONNECT in several ways:

• adding filtering options for the end-user, such as filtering on the researcher home institution
and/or on the ERC research sector of the authors;

• adding sources of information other than Scopus, such as Clarivate Web of Science, in order to
cover a broader range of disciplines, especially in fields which are underrepresented in Scopus;

• using static analysis techniques [13, 14] to formally verify the correctness of the code [15].

The aim is to keep CONNECT always useful and up to date, while shepherding its adoption also in
other European University alliances beyond INGENIUM. The ultimate goal is to promote international
collaboration and research excellence, aspiring to become a replicable model of how artificial intelligence
can be effectively applied to promote strategic collaboration among different research institutions.
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