
Bailey Miller Ñ bailey-miller.com # bmmiller@andrew.cmu.edu

Education
PhD, Computer Science Aug 2020 – Jun 2026 (expected)
Carnegie Mellon University
Advisor: Prof. Ioannis Gkioulekas
BA, Mathematics and Computer Science Aug 2014 – Jun 2018
Dartmouth College
Thesis advisor: Prof. Wojciech Jarosz

Awards
Carnegie Mellon Presidential Fellowship, 2025

NVIDIA Graduate Research Fellowship, 2024

Best Paper SIGGRAPH, 2024

Best Student Paper Honorable Mention CVPR, 2024

NSF Graduate Research Fellowship, 2020

Employment
Graduate Research Assistant Aug 2020 – Present
Carnegie Mellon Computational Imaging (Pittsburgh, PA)

Research Scientist Intern (High Fidelity Physics) May 2024 – Aug 2024
NVIDIA (Santa Clara, CA)

Simulation and Modeling Intern (XDG) May 2023 – Aug 2023
Apple (Cupertino, CA)

Research Scientist Intern May 2022 – Aug 2022
Adobe (Remote)

Software Engineer Aug 2018 – Mar 2020
Blend (San Francisco, CA)

Undergraduate Research Assistant Aug 2016 – Jun 2018
Dartmouth Visual Computing Lab (Hanover, NH)

Software Engineering Intern (Daydream) Jun 2017 – Sep 2017
Google (Seattle, WA)

Software Engineering Intern Jun 2016 – Aug 2016
IrisVR (New York, NY)

Publications
∗, † indicate equal contributions.

[1] Zihan Yu, Rohan Sawhney, Lifan Wu, Bailey Miller, and Shuang Zhao
Robust Derivative Estimation with Walk on Stars
ACM Transactions on Graphics (SIGGRAPH Asia), 2025
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[2] Bailey Miller, Rohan Sawhney, Keenan Crane, Ioannis Gkioulekas
Solving partial differential equations in participating media
ACM Transactions on Graphics (SIGGRAPH), 2025

[3] Bailey Miller, Rohan Sawhney, Keenan Crane, and Ioannis Gkioulekas
Differential Walk on Spheres
ACM Transactions on Graphics (SIGGRAPH Asia), 2024

[4] Hanyu Chen, Bailey Miller, and Ioannis Gkioulekas
3D reconstruction with fast dipole sums
ACM Transactions on Graphics (SIGGRAPH Asia), 2024

[5] Bailey Miller∗, Rohan Sawhney∗, Keenan Crane†, and Ioannis Gkioulekas†

Walkin’ Robin: Walk on Stars with Robin Boundary Conditions
ACM Transactions on Graphics (SIGGRAPH), 2024

[6] Bailey Miller, Hanyu Chen, Alice Lai, and Ioannis Gkioulekas
Objects as Volumes: A Stochastic Geometry View of Opaque Solids
Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR), 2024

[7] Rohan Sawhney∗, Bailey Miller∗, Ioannis Gkioulekas†, and Keenan Crane†

Walk on Stars: A Grid-Free Monte Carlo Method for PDEs with Neumann Boundary Conditions
ACM Transactions on Graphics (SIGGRAPH), 2023

[8] Bailey Miller∗, Rohan Sawhney∗, Keenan Crane†, and Ioannis Gkioulekas†

Boundary Value Caching for Walk on Spheres
ACM Transactions on Graphics (SIGGRAPH), 2023

[9] Cheng Zhang, Bailey Miller, Kai Yan, Ioannis Gkioulekas, and Shuang Zhao
Path-Space Differentiable Rendering
ACM Transactions on Graphics (SIGGRAPH), 2020

[10] Bailey Miller∗, Iliyan Georgiev∗, and Wojciech Jarosz
A Null-Scattering Path Integral Formulation of Light Transport
ACM Transactions on Graphics (SIGGRAPH), 2019

[11] Gurprit Singh, Bailey Miller, and Wojciech Jarosz
Variance and Convergence Analysis of Monte Carlo Line and Segment Sampling
Computer Graphics Forum (EGSR), 2017

Teaching
Vision, Imaging, and Simulation for Heat and Light
Organizer, SIGGRAPH Asia 2025
State of the Art in Grid-Free Monte Carlo Methods for Partial Differential Equations
Organizer, SIGGRAPH 2025
Monte Carlo PDE Solvers
Guest Lecturer, Carnegie Mellon Physics-Based Rendering course 2025
Monte Carlo Geometry Processing
Organizer, Symposium on Geometry Processing 2024
Masters of Science in Computer Vision (MSCV) Capstone Course
Teaching Assistant, Carnegie Mellon University Fall 2023, Spring 2024
Physics-Based Rendering
Teaching Assistant, Carnegie Mellon University Fall 2021, Spring 2022



Rendering Algorithms
Teaching Assistant, Dartmouth Spring 2018
Introduction to Computer Science
Section Leader, Dartmouth Spring 2017, Winter 2018
Artificial Intelligence
Teaching Assistant, Dartmouth 2016

Invited Talks
Solving partial differential equations in participating media, NVIDIA Graphics Forum, 2025

A ray tracer for physics, Katerina Fragkiadaki research group at Carnegie Mellon, 2025

Differential Walk on Spheres, Michael Mascagni research group at Florida State University, 2025

Monte Carlo PDE Solvers, NVIDIA GTC Fellowship Fast Forward, 2025

Differential Walk on Spheres, SIGGRAPH Asia, 2024

Stochastic Graphics Primitives, Vision and Autonomous Systems Center Seminar, Carnegie Mellon, 2024

Stochastic Graphics Primitives, NVIDIA High Fidelity Physics Group, 2024

Monte Carlo PDE Solvers, NVIDIA Graphics Forum, 2024

Walk on stars with Robin boundary conditions, SIGGRAPH, 2024

Objects as Volumes: A stochastic geometry view of opaque solids, CVPR, 2024

Boundary Value Caching for Walk on Spheres, SIGGRAPH, 2023

A null-scattering path integral formulation of light transport, IEEE VIS, 2019

A null-scattering path integral formulation of light transport, International Conference on Transport Theory, 2019

A null-scattering path integral formulation of light transport, SIGGRAPH, 2019

Variance and Convergence Analysis of Monte Carlo Line and Segment Sampling, EGSR, 2017

Service and Outreach
Reviewer, SIGGRAPH (2023-2025), SIGGRAPH Asia (2023-2025), ICCV (2025), NeurIPS (2025), Pacific Graphics
(2024), Eurographics (2025)

Summer Geometry Initiative (mentor), 2025

Gelfand Center Weekend Series (course assistant), 2024

San Francisco Opera’s Bravo Club (board member), 2019–2020

Dartmouth’s Magnuson Center for Entrepreneurship (student leadership board member), 2015–2018

Dartmouth Committee on Standards (appointed student member), 2015–2018
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