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Disclaimer

The position papers in this collection were submitted in preparation for an event sponsored
by an agency of the United States Government. Neither the United States Government nor
any agency thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or usefulness
of any information, apparatus, product, or process disclosed, or represents that its use
would not infringe privately owned rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark, manufacturer, or otherwise, does
not necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States Government
or any agency thereof.

U.S. Department of Energy Points of Contact:
Margaret Lentz, margaret.lentz@science.doe.gov and Hal Finkel

https://doi.org/10.2172/1843572

1

mailto:margaret.lentz@science.doe.gov
https://doi.org/10.2172/1843572


Contents

Corresponding Author Title
Organizing Committee Call for Position Papers
Organizing Committee Pre-Workshop Document

Andrew Solis Data to XR Challenges and Opportunities
Aniket Tekawade Interacting with 3D X-ray microscopes in augmented reality
Attila Gyulassy Visualization of Structure in Activation and Latent Spaces

for Explainable AI
Benjamin Hernandez Towards AI and Mixed Reality for the Smart Facility and

its Digital Twin
Berk Geveci Visualization Workflows for Temporal Data from Post Hoc,

In Situ, Experimental and Observational Use Cases
Bin Dong High Performance Interactive Exploration of High-

dimensional and Large-scale Scientific Data with C/C++
Boris Kovalerchuk Lossless High-Dimensional Visualization for Scientific Dis-

covery
Brian Hu Operationalizing Explainable AI (XAI): Challenges and

Opportunities for Saliency Maps
Brian Summa The Need to Simplified Data Sharing and Queries in Sup-

port of Science
Dan Gunter Improving Visual Process Diagrams for Decision Making

David Pugmire Efficient Visualization on Complex Distributed Distributed
Resources

Dilworth Parkinson Visualization for Remote Experiments At User Facilities
Elaine M. Raybourn Enabling Equitable Access To Science Via Collaborative

Tools
Eliot Feibush Opportunities for Extended Reality in Scientific Visualiza-

tion
Eugene Zhang Tensor Field Visualization: Challenges and Opportunities

Francesca Samsel Extracting Visual Clarity from Complex Multivariate
Time-varying Data

Franck Cappello Lossy data reduction with feature preservation for visual-
ization

Franck Cappello Visualization of scientific data lossy reduction error-1
Gerd Heber Whither Visualization Logic

Gunther Weber Data Analysis on Heterogeneous Architectures at the Edge
and Beyond

Haichao Miao Virtual Workspaces for Science
Hanqi Guo Intelligent Visual Analytics for Ensemble Simulations

2



Haowen Xu Towards Adaptive Decision Support: A Perspective from
Intelligent and Annotated Visual Analytics for Exploring
Big Urban Mobility Data

Harshitha Menon Visualization system for in-depth analysis of scientific ap-
plications

Janine Bennett Quantum Information Technologies: a New Frontier for Vi-
sualization

Jeffrey Baumes Effective Visualizations for Scientific Data Portals
Jian Huang A Composable Apps Paradigm for Next Generation Data

and Visualization
John Wu Need for Visualization of Interpretability in Analysis of

Highly Complex Data
Junghoon Chae Immersive Analytics beyond Visual Analytics in Virtual Re-

ality
Kelly Pierce Equity-focused data context documentation to promote

ethical data reuse
Kenneth Moreland The Exploitation of Data Reduction for Visualization
Kenneth Moreland The Importance of Scientific Visualization on Novel Hard-

ware
Kenny Gruchalla Heterogeneous Visualization: A Call for Empirically Driven

Technology Advancement and Adoption
Kristi Potter Actionable Uncertainty Visualization

Kyle Harrington Interactive Visualization Solutions for Large-scale Complex
Image Data

Laura Matzen Research Challenges for Visualizations Involving State Un-
certainty

Laura Mcnamara User Experience in Scientific and Engineering Information
Visualization/Visual Analytics

Lavanya Ramakrishnan Interactive Visualization in Scientific Workflows
Li-Ta Lo Sparsity for Extreme Scale Visualization and Data Analysis

Maria Glenski Beyond Communication, Visualization for Hypothesis Gen-
eration (and Testing)

Mark Bolstad Visualization as an XR Experience
Mark Livingston Measuring Correct Interpretation of Graphs, Figures, and

Tables
Matthew Wolf Supporting Scientific Decisions and Engagement with Vi-

sual Informatics
Nathan Morrical Leveraging Ray Tracing Coprocessors to Advance

Nicola Ferrier Visualization for Scientific Applications of Edge Computing
Olga Kuchar Toward Natural Visual Processing for Navigating the Ex-

ascale Ocean

3



Oliver Ruebel The Role of FAIR Methods in Visualization Towards
Trusted Decision Making

Paolo Patelli IMAGINE: an immersive visual data analytics tool.
Pascal Grosset Evaluation of Visualization Quality of Compressed Datasets

Patrick O'Leary Silencing the babel in Visual Analytics
Paul Navratil Finding Goldilocks: Getting Analysis Environments "Just

Right" for Science beyond the Laptop
Qianwen Wang Improving the Utility and Usability of Visualization Visu-

alization in AI-driven Scienti�c Discovery
Roxana Bujack Vector Field Segmentation for Data Analysis
Shawn Martin Visualizing Multimodal Ensembles

Shusen Liu Visual Interpretation of Complex Systems Needs Causal
Reasoning at Concept Level

Soumya Dutta Model-based Visual Analytics of Big Data: Challenges and
Opportunities

Stan Nowak Give Me the Data: Visual Analytics Needs to Go Beyond
Visualization

Steve Petruzza Visual Analytics As A Service: Building Real-time Work-

ows for The Next Generation of Cyber-Physical Systems

Sumit Jha Visualization of Robust Stochastic Interpretable AI Sys-
tems

Talita Perciano The Role of Complex Data Visualization Tools to Support
Current and Future Machine Learning for Science Methods

Thomas Caswell Visualization of Structured Data
Tushar Athawale Uncertainty-Aware Scienti�c Data Visualization for

Trusted Decision-Making
Tzanio Kolev High-Order Finite Element Visualization and Data Analysis

for HPC Applications
Valerio Mariani Remote real-time data visualization for fast decision making

and experiment steering at light sources
Victor Mateevitsi Novel Display Technologies for Accelerating Scienti�c Dis-

coveries
Yue Zhang Large N-ary Relationship Data Visualization

4
























































































































	Contents
	Call for Position Papers
	Pre-Workshop Document
	Data to XR Challenges and Opportunities
	Interacting with 3D X-ray microscopes in augmented reality
	Visualization of Structure in Activation and Latent Spaces for Explainable AI
	Towards AI and Mixed Reality for the Smart Facility and its Digital Twin
	Visualization Workflows for Temporal Data from Post Hoc, In Situ, Experimental and Observational Use Cases
	High Performance Interactive Exploration of High-dimensional and Large-scale Scientific Data with C/C++
	Lossless High-Dimensional Visualization for Scientific Discovery
	Operationalizing Explainable AI (XAI): Challenges and Opportunities for Saliency Maps
	The Need to Simplified Data Sharing and Queries in Support of Science
	Improving Visual Process Diagrams for Decision Making
	Efficient Visualization on Complex Distributed Distributed Resources
	Visualization for Remote Experiments At User Facilities
	Enabling Equitable Access To Science Via Collaborative Tools
	Opportunities for Extended Reality in Scientific Visualization
	Tensor Field Visualization: Challenges and Opportunities
	Extracting Visual Clarity from Complex Multivariate Time-varying Data
	Lossy data reduction with feature preservation for visualization
	Visualization of scientific data lossy reduction error-1
	Whither Visualization Logic
	Data Analysis on Heterogeneous Architectures at the Edge and Beyond
	Virtual Workspaces for Science
	Intelligent Visual Analytics for Ensemble Simulations
	Towards Adaptive Decision Support: A Perspective from Intelligent and Annotated Visual Analytics for Exploring Big Urban Mobility Data
	Visualization system for in-depth analysis of scientific applications
	Quantum Information Technologies: a New Frontier for Visualization
	Effective Visualizations for Scientific Data Portals
	A Composable Apps Paradigm for Next Generation Data and Visualization
	Need for Visualization of Interpretability in Analysis of Highly Complex Data
	Immersive Analytics beyond Visual Analytics in Virtual Reality
	Equity-focused data context documentation to promote ethical data reuse
	The Exploitation of Data Reduction for Visualization
	The Importance of Scientific Visualization on Novel Hardware
	Heterogeneous Visualization: A Call for Empirically Driven Technology Advancement and Adoption 
	Actionable Uncertainty Visualization
	Interactive Visualization Solutions for Large-scale Complex Image Data
	Research Challenges for Visualizations Involving State Uncertainty
	User Experience in Scientific and Engineering Information Visualization/Visual Analytics
	Interactive Visualization in Scientific Workflows
	Sparsity for Extreme Scale Visualization and Data Analysis
	Beyond Communication, Visualization for Hypothesis Generation (and Testing) 
	Visualization as an XR Experience
	Measuring Correct Interpretation of Graphs, Figures, and Tables
	Supporting Scientific Decisions and Engagement with Visual Informatics
	Leveraging Ray Tracing Coprocessors to Advance 
	Visualization for Scientific Applications of Edge Computing
	Toward Natural Visual Processing for Navigating the Exascale Ocean
	The Role of FAIR Methods in Visualization Towards Trusted Decision Making
	IMAGINE: an immersive visual data analytics tool.
	Evaluation of Visualization Quality of Compressed Datasets
	Silencing the babel in Visual Analytics
	Finding Goldilocks: Getting Analysis Environments "Just Right" for Science beyond the Laptop
	Improving the Utility and Usability of Visualization Visualization in AI-driven Scientific Discovery
	Vector Field Segmentation for Data Analysis
	Visualizing Multimodal Ensembles
	Visual Interpretation of Complex Systems Needs Causal Reasoning at Concept Level
	Model-based Visual Analytics of Big Data: Challenges and Opportunities
	Give Me the Data: Visual Analytics Needs to Go Beyond Visualization
	Visual Analytics As A Service: Building Real-time Workflows for The Next Generation of Cyber-Physical Systems
	Visualization of Robust Stochastic Interpretable AI Systems
	The Role of Complex Data Visualization Tools to Support Current and Future Machine Learning for Science Methods
	Visualization of Structured Data
	Uncertainty-Aware Scientific Data Visualization for Trusted Decision-Making
	High-Order Finite Element Visualization and Data Analysis for HPC Applications
	Remote real-time data visualization for fast decision making and experiment steering at light sources
	Novel Display Technologies for Accelerating Scientific Discoveries
	Large N-ary Relationship Data Visualization

