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PROBLEM

BACKGROUND

Simulating contact between deformable objects requires e Compute deformation using FEM — results in large
the solution of indefinite systems, which generally are sparse systems

olved using direct methods. For high numbers of degrees e Contact modeled as distance constraints between o
of freedom this can be very inefficient, instead using node-triangle and edge-edge pairs g g
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iterative solvers like the preconditioned conjugate gradient
(PCG) method is favorable, which can only be used for
symmetric positive definite systems.
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APPROACH

ACTIVE-SET METHOD MPCG FOR CONTACT

Compute step directiond CONSTRAINTS

vy mind’Kd — d"b, Solve Kd = by,
. st. Cpd =0 while enforcing C,d = 0
| In each MPCG Iteration:
take step ux + ady Project search direction p;
| onto feasible space
RELATED WORK update C,and by,
p: < Pp;

Li et al. [1] simulate contact by solving a non-linear optimization
problem using the barrier-method. This requires a direct solver

to solve the resulting indefinite systems. PREFILTERING FOR CONTACT

PROJECTION-BASED CONSTRAINTS
Cheshmi et al. [2] introduce a solver for large-scale quadratic METHODS Better preconditioning If

programs based on the active-set method. In each active-set P orthogonal projection prefiltered system is used

iteration the matrix factorisation is updated to solve the current
ndefiite system . ontothendlispaceof G| (PKP +1— P)d = Phy

solve using PCG method
Post-Filtering: d +— Pd

Required to fulfill requested
accuracy

CONTRIBUTION

We extenad

= MPCG by Baraff and Witkin [3]

= Prefiltered approach by Tamstorf et al. [4]

to handle contact constraints between deformables.

RESULTS

Gears simulation scenario:
2.2 M degrees of freedom, ~1T potential contacts (3 active at optimal solution)

» Solve QPs using (GPU-parallelized) iterative solvers

MPCG Prefiltering and PCG
Solve Time 0.8 S 1.2 s
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| . e Recompuation of projection matrix in each active-set iteration necessary
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