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Abstract

Visualisation techniques are essential tools in both neuroinformatics and scientometrics, serving as bridges between raw data
and meaningful insights. In neuroinformatics, visual representations of brain data—such as 3D brain maps, connectome
diagrams, and functional overlays—enable researchers to explore neural structures, activity patterns, and inter-regional
connectivity. These techniques support integrating multimodal data, enhance reproducibility, and facilitate hypothesis
generation in neuroscience.

Scientometrics, the study of measuring and analysing scientific literature, relies heavily on visualisation to interpret
publication trends, citation networks, and research dynamics. Tools like VOSviewer, CiteSpace, and Gephi allow for the
creation of bibliometric maps that reveal influential authors, collaborative networks, and emerging research themes.

This article examines the intersection of visualisation in these two domains, highlighting shared challenges such as data
heterogeneity, scalability, and the need for intuitive interfaces. It also explores how advances in machine learning and
interactive dashboards transform how researchers engage with complex datasets.

By analysing current visualisation frameworks and case studies, we underscore the importance of visual analytics in driving
discovery, fostering interdisciplinary collaboration, and enhancing scientific communication. The article concludes with
recommendations for improving visualisation literacy and integrating these tools into research workflows. s
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Introduction = Connectome Visualisation: Graph-based models
Visualisation is a cornerstone of modern data-driven depict neural connectivity, aiding in understanding
research. Neuroinformatics enables the decoding of brain brain disorders.

architecture and function, while in scientometrics, it reveals
the structure and evolution of scientific knowledge. As both =  Multimodal Integration: Combining MRI, EEG, and

fields grapple with increasingly complex datasets, PET data into unified visual formats enhances analysis.
visualisation offers a powerful means to simplify, interpret,

and cgmmunicate ﬁndings. o o N b. Visualisation in Scientometrics

The importance of visualisation lies in its ability to = Citation Networks: Visual graphs show how research
transform abstract data into intuitive formats—whether it's a articles are interconnected.

3D rendering of neural pathways or a network graph of co-

autho.rship. This artic]e e)}plores hf)W Visyalisation = Co-authorship Maps: Reveal collaboration patterns
techniques are applied in neuroinformatics and across institutions and disciplines.

scientometrics, why they matter, and how they can be

improved. * Trend Analysis: Heatmaps and timelines illustrate the

. . rise and fall of research topics.
Literature Review

Previous gtudigs i.n ne?uroinformaticg have .emphasise('l Fhe c. Shared Challenges
role of visualisation in understanding brain connectivity,
particularly through tools like BrainNet Viewer and
Neuroglancer. In scientometrics, bibliometric mapping has
been widely used to analyse research trends, with
VOSviewer and CiteSpace being prominent platforms.
Recent literature highlights a growing convergence between
these fields, especially in the use of network-based
visualisations and interactive dashboards. However,
challenges remain in terms of data integration,
standardisation, and user accessibility.

= Data Heterogeneity: Diverse formats and standards
complicate integration.

=  Scalability: Large datasets require efficient rendering
and interaction.

= User Experience: Need for intuitive interfaces that
support exploration and customisation.

d. Innovative Solutions
Interactive Dashboards: Tools like Tableau and

Main Body / Discussion

a. Visualisation in Neuroinformatics Power BI offer dynamic data exploration.

* 3D Brain Mapping: Tools like Free Surfer and
Brainstorm allow for detailed anatomical and functional =  Machine Learning Integration: Enhances pattern
visualisation. recognition and predictive modelling.
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= Open-Source Platforms: Promote collaboration and
reproducibility.

Case Studies / Examples
= Allen Brain Atlas: A comprehensive resource for
visualising gene expression in the brain.

= CiteSpace Analysis of COVID-19 Research:
Revealed key contributors and emerging themes during
the pandemic.

* Human Connectome Project: Provided high-
resolution brain maps used in multiple visualisation
studies.

Conclusion

Visualisation  techniques are indispensable in

neuroinformatics and scientometrics. They not only simplify
complex data but also reveal insights that drive scientific
progress. As data grows in volume and complexity, the need
for robust, scalable, and user-friendly visualisation tools
becomes more urgent.

Recommendations
=  Promote Visualisation Literacy: Training researchers
in visual analytics tools.

=  Standardise Data Formats: To
interoperability across platforms.

improve

= Invest in Open-Source Development: Encourage
community-driven innovation.

= Integrate Visualisation into Research Workflows:

Make it a core component of analysis and
communication.
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