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Abstract  
Visual Knowledge Discovery is a process of visualising and exploring complex high-dimensional 

information. It involves using visual cues and patterns to uncover hidden patterns and information. Visual 

knowledge discovery (VKD) is emerging as a major approach for implementing human-in-the-loop in 

AI/Machine Learning, where the human expert can provide valuable insights and feedback in the 

visualisation space to build better models and prevent catastrophic errors.  General Line Coordinates (GLC) 

generalise Parallel and Radial Coordinates, widely expanding the opportunity to analyse high-dimensional 

data without loss of information that is common to traditional Dimension Reduction methods.   

       Major Topics in VKD are design and development methods to: 

• Identify patterns, connections, and relationships between data points in the high-dimensional lossless 

visualisation spaces with a variety of image recognition, machine learning, and visualisation 

algorithms 

• Represent and explore data with feature extraction, clustering, and dimensionality reduction to 

incorporate visual cues. 

• Conduct visual search to help users quickly find relevant information in large datasets with image 

search engines, clustering algorithms, and visualisation libraries. 

• Discover useful knowledge from large datasets using visualisation techniques through user 

interaction with high-dimensional data to find patterns, trends, and relationships in visualisation 

spaces. 

• Provide visual query with graphical user interfaces to interact with data and retrieve information 

using visuals, rather than textual queries. 

• Concept drift detection and visualisation with lossless visualization 

 

The topics listed above will be covered in the tutorial, with visual knowledge discovery methods, 

software and application illustration.   

Mode of tutorial for participants: the presenters on-site. 

Tutorial slides will be available to attendees.  
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Dr. Boris Kovalerchuk is a professor of Computer Science at Central Washington 

University, USA. His over 200 publications include five books authored and co-edited 

published by Springer:  "Data Mining in Finance " (2000), "Visual and Spatial Analysis" 

(2005), "Visual Knowledge Discovery and Machine Learning" (2018), and the most recent 

books "Integrating Artificial Intelligence and Visualization for Visual Knowledge 

Discovery" (2022) and “Artificial Intelligence and Visualization: Advancing Visual 

Knowledge Discovery: (2024), which are  collections of expanded papers presented at the 

Information Visualization Conferences. His research interests are machine learning, visual 

analytics, uncertainty modeling, data fusion, relationships between probability theory and 

fuzzy logic, image and signal processing. Dr. Kovalerchuk has been a principal investigator 

of multiple research projects in these areas supported by US Government agencies. 

https://www.cwu.edu/~borisk/ 
 

Bio-Sketch 
Răzvan Andonie received the M.S. degree in mathematics and computer science from 
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He is currently a Professor of Computer Science at Central Washington University. He 

has published about 150 research papers and was an invited professor at many 

universities. His actual research interests are neural networks, deep learning, visual 

knowledge discovery, causal machine learning, large language models, generative AI, 

computational semiotics, concept drift, and hyperparameter optimization. His 

publications include co-editing recent books "Integrating Artificial Intelligence and 

Visualization for Visual Knowledge Discovery" (2022) and “Artificial Intelligence and 

Visualization: Advancing Visual Knowledge Discovery: (2024) published by Springer, 

which are  collections of expanded papers presented at the Information Visualization 

Conferences. https://sites.google.com/view/razvan-andonie/my-profile 
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