Nicholas F. Polys, Ph.D.

Blacksburg, VA | npolys@vt.edu | people.cs.vt.edu/~npolys

[ LinkedIn ] * [ Nicholas F. Polys, Ph.D CV ][ ORCID ] * [ Scholar]

Professional Summary

Senior Research Engineer / Scientist / Visual Computing Architect with 30+ years of
innovations and expertise in full stack management, algorithms, and visualization for
massive, high-dimensional datasets, especially realtime, immersive 3D graphics. Expert
in building scalable teams and pipelines across scanner and sensor data, simulation
ensembles, and immersive rendering and visual analytics. A proven leader in leveraging
distributed and HPC services to transform and register heterogeneous data into
actionable, high-fidelity 3D environments for analysis, insight, and decision-making.
Committed to advancing productivity through visual computing, especially toward
robust scene understanding and spatial reasoning by humans and Al world models.

Technical Leadership & Impact

e Strategic Research: PI/Co-Pl on $23M+ in funded research, coordinating
multidisciplinary teams to solve "wicked problems" in data science and visual
informatics; a recognized innovator @ SIGGRAPH, VR, and Web3D since 2000.
Funded by NSF, NIH, USDA, USGS, DOE, DOD, NASA, NIST, AFRL, Commonwealth
of Virginia, Microsoft, General Dynamics, MITRE, CISCO.

e Advanced Mentorship: Chaired or served on 40 Ph.D. and Masters committees,
directing research into compressed sensing, immersive analytics, and big data
visualization. Instructor for 8 different CS classes @VT (12 semesters) and a
strong publication record (h-index = 28, i10-index = 53); Department Editor for
IEEE CG&A.

e Systems and Strategies: Oversaw decades-long HPC and Visualization
infrastructure roadmaps, including the four generations of immersive upgrades
to the The Visionarium Lab and the VTR-Net 10 Gig campus network to support
data-intensive research.

Core Technical Competencies

1. High-Performance Visualization: Engineering remote, parallel, and Web 3D
rendering solutions, specializing in pointclouds, volume rendering, GIS and
Level-of-Detail (LOD) management for seamless, insightful interaction with Big
Data and HPC.
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User-Centered Analytics: Applying Cognitive Task Analysis to design intuitive
dashboards and immersive environments for expert-level data insight across
mobiles, workstations, XR headsets, and collaborative VR CAVEs.

Big Data Management & ETL: Architecting robust pipelines for the ingestion,
cleaning, and structured storage and visualization of massive spatial and
temporal datasets.

Large-Scale Data Processing: Expert in distributed computing frameworks and
GPGPU acceleration for real-time analytics and processing of big, spatialized
datasets. Service-based HPC architectures and Digital Twins since 2004.

4D Worlds & Generative Al: Developing automated 3D asset generation and
evaluation workflows using LLMs, 3D, and VR to bridge the "content gap" in
simulation and expand research into scene understanding.

Professional Experience

Director of Visual Computing, Affiliate Professor of Computer Science | Virginia Tech

Fellow - Center for Nuclear Femtography: Jefferson National Lab
- Institute for Creativity, Arts and Technology (ICAT)
Member - Center for Human-Computer Interaction (CHCI)

- Faculty of Health Sciences (Fralin Life Sciences)
- Tech for Humanity Scholar

2007 - Present

Frontier Researcher and Innovation Catalyst: Developed and managed the
software and hardware stack for Advanced Research Computing and the
Visionarium Lab, enabling the visualization of massive simulation ensembles
including image database architectures and human-machine partnerships across
design, science, and engineering.

High-Dimensional Data Pipelines: Developed automated 3D/4D processing
pipelines for diverse sensor types including optical, hyperspectral,
photogrammetry, chemistry, particle physics, and non-invasive sensing.

Scalable Reality Capture Engineering: Architected high-performance LiDAR and
photogrammetry pipelines for immersive and Web3D platforms, optimizing data
services and rendering for real-time interaction with large-scale geospatial data.

ISO/IEC Standards Leadership: As the elected President of the Web3D
Consortium, | led the global standardization of X3D 3.0 to 4.1, ensuring
interoperability for large-scale Digital Twins and Metaverse infrastructures.
Production results include NIH 3D Print Exchange, The Zebrafish Brain Browser,
USNA Campus Digital Twin, and the VT 3D Insect Collection.



https://arc.vt.edu/
https://vis.arc.vt.edu/
https://3d.nih.gov/
http://zbbrowser.com
https://www.usna.edu/PAO/documents/NSAA-USNA-MIRP-Executive-Summary.pdf
https://federated-pprd.dlp.cloud.lib.vt.edu/search?field=all&q=model%2Fx3d&view=Gallery

ML & Perception Expertise

e Offline Data Pipelines: Architected exascale simulation data architectures and
high-performance LiDAR, optical, hyperspectral, and photogrammetry pipelines
for scientific visualization, massive geospatial datasets.

e Scene and World Models: Developed automated 3D asset generation workflows
using Al, reality capture, and public data to support high-fidelity design and
simulation environments and provide spatial and categorical understanding.

e Sensor Fusion & Registration: Expert in registration and fusion of heterogeneous
structured and unstructured data (3D and CAD models, point clouds, BIM,
photogrammetry) into actionable Al captioning and spatial models.

Chief Technical Officer & Founder | VirtuWorlds LLC
71998 - 2002

e Pioneered commercial systems for the management and delivery of complex 3D
asset libraries over low-bandwidth networks for Fortune 500 pharmaceutical
leaders.

Education

e Ph.D., Computer Science | Virginia Tech (HCI & Virtual Environments) 2006
Dissertation: “Display Techniques in Information-Rich Virtual Environments”

e B.A, Cognitive Science | Vassar College 1996

Selected Honors

e 2025 Web3D Tools Competition Winner; Best Poster Winner@ Council of Educators in
Landscape Architecture (CELA) 2026; Best Paper Winner@ ACM Web3D 2020; Best
Paper Finalist @ |EEE VR Journal Track (TVCG) 2020

e Digital Installations at: Torpedo Factory 2026, Venice Biennale 2025, SIGGRAPH 2023;
2019 ACM SIGGRAPH Featured Member, 2018 SEGD Global Design Merit Award winner
for Installation

e Invited: 1st Whitehouse Maker Faire (for leadership on the NIH 3D Print Exchange);
Keynotes at Web3D, HL7, Smithsonian conferences; talks at Los Alamos, Jefferson
National Lab, NIH, OSEHRA, ITAM (MX), TU Darmstadt (DE); Panelist at Web3D,
Supercomputing, SIGGRAPH, IEEE VR

Full publication list linked above.
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