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Multiphysics in Computer Graphics

Fluids & Deformables

Multibody Systems & Frictional Contact

‘i—«;v Magnetism & Rigid Bodies

Fast Octree Neighborhood Search for SPH Simulations [Fernandez-Fernandez, et al. 2022]

STARK: A Unified Framework for Strongly Coupled Simulation of Rigid and Deformable
Bodies with Frictional Contact [Fernandez-Fernandez, et al. 2024]

Strongly Coupled Simulation of Magnetic Rigid Bodies [Westhofen et al. 2024]
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The Tutorial

* w0 sessions of 90 minutes, =15 minute break In-between

» Aimed at beginners in physics simulation

» E.g. early PhD students or researchers from other Computer Graphics areas

» Overview of prominent methods, no deep-dives into specific advanced papers

« Reference material:

« Tutorial course notes

* Online slides (soon)

« STAR: *Multiphysics Simulation Methods in Computer Graphics”, 2025
(Holz, Jeske, Loschner, Bender, Yang, Andrews)
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Abstract

FRisici mylanoR 'S @ COMerstove o many compuier graphicy apolcaNans, ranziag from video pemres and varwal reaftiy
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Tutorial Outline

* |ntroduction

H is Symmetric Positive (Semi)definite

Descent Directions And Hessian Definiteness Contact Rigid Bodies Multibody Systems
Indefiniteness / Non-convex H N ‘ - mﬂ
We need descent directions: Ax'g <0 0}’ @ ;‘ ‘
- Part I: Mathematical Foundat a8 e
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- Part ll: Energy-based Multiphysics Models

 Part lll: Lagrangian Point-based Methods
» Part IV: Constraint-based Simulation

« Qutlook
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