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Abstract: Interdisciplinary scientific collaboration is crucial for addressing complex
global challenges, yet it is frequently hampered by communication barriers stemming
from disparate terminologies, conceptual frameworks, and siloed data formats. This
paper introduces a novel approach to bridge these gaps through Automated
Ontology Alignment and Interactive Visualization of Interconnections within a
unified scientific discovery platform. We demonstrate how these features facilitate
seamless communication, foster novel insights, and significantly increase the
efficiency of collaborative research across diverse scientific domains.

Introduction: Many pressing scientific questions, from understanding complex
diseases to developing sustainable energy solutions, require expertise from multiple
disciplines. However, the increasing specialization of scientific fields has led to
fragmentation of knowledge and communication challenges. Researchers often
struggle to comprehend concepts outside their immediate domain, leading to missed
opportunities for synergy and slower progress. Existing communication tools often
lack the semantic understanding necessary to translate and connect information
across these disciplinary boundaries.

Methodology: Our solution integrates a comprehensive Adaptive Knowledge
Graph (AKG) that self-organizes and self-updates by ingesting scientific literature,



experimental data, and domain-specific ontologies from fields such as biology,
chemistry, materials science, and environmental studies. At the core of our approach
is an Automated Ontology Alignment module. This module uses advanced NLP
and graph-embedding techniques to automatically map concepts and terminology
across different ontologies, identifying synonyms, hypernyms, and related concepts.
An Interactive Visualization of Interconnections layer was developed, allowing
researchers to visually explore these aligned concepts and their relationships within
the AKG. This visualization enabled researchers to navigate complex networks of
information, identify hidden connections between their field and others, and foster
new collaborative opportunities. We conducted controlled user studies with
interdisciplinary research teams, comparing their collaboration efficiency and insight
generation with and without access to the platform.

Breakthrough/Results: The Automated Ontology Alignment module achieved a
concept mapping accuracy of 90.5% (F1-score) across 5 distinct scientific
ontologies. In a 3-month pilot study involving 10 interdisciplinary research teams
(e.g., biochemists and material scientists working on biosensors), teams utilizing the
platform reported a 45% increase in shared understanding of cross-disciplinary
concepts. Furthermore, the teams generated 30% more novel, interdisciplinary
research hypotheses compared to control groups (p < 0.001). The interactive
visualizations proved particularly effective, with 95% of surveyed researchers
reporting that it helped them "discover connections they would not have found
otherwise." This demonstrated how the platform provides intuitive, interactive
visualizations of the AKG, allowing researchers to explore hidden connections
between their field and others.

Discussion: The findings underscore that automated semantic bridging and intuitive
visualization are transformative for interdisciplinary collaboration. By proactively
translating jargon and highlighting conceptual relationships, our system removes
significant communication barriers. This not only streamlines existing collaborative
efforts but also actively stimulates the formation of new, innovative research
partnerships across previously siloed domains. The ability to foster serendipitous
discoveries is a key benefit.

Conclusion: We have demonstrated a highly effective approach to enhancing cross-
disciplinary scientific communication and collaboration through automated ontology
alignment and interactive knowledge graph visualization. This work is critical for
accelerating the pace of scientific discovery in an increasingly interconnected
research landscape.

Abbreviations:

o AKG: Adaptive Knowledge Graph
e NLP: Natural Language Processing

©2023 Fijishi, and/or its affiliates. All rights reserved.



