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Simulation Methods

e Rigid Body Simulation
e Sweep and Prune
e GJK
e EPA

e Baraff’s Paper for Contact Forces and Friction
e Semi-Implicit Euler




Current State

PBS Exercises

Viewer

V¥ Stats

Iteration: 607

Average time per iteration: 1.93ms
Current time: 0.60700

E: 47.031, 4.852,-0.180

Total Energy

M: 9.816, -3.044, 0.012
L:-0.039, 0.006, -0.362




Achieved Milestones

put the objects on the screen v/
add basic motion (falling domino stones) v/
introduce multiple objects v/

1. Contact Force
2. Simplistic Friction

connect basic sequence v/

add soft body parts XK (not yet finished)




Collision and Contact Detection

PBS Exercises

V¥ Stats

Iteration: 1078

Average time per iteration: 6.71ms
Current time: 1.07800

E: 46.996, 3.825, -0.204

Total Energy

M: 9.542,-10.593, 0.182
L:-0.174, -0.029, -0.458




Simplistic Friction




Viewer

¥ Simulation Control
Run Simulation
Single Step
Reset Simulation
Clear Screen
Steps/Second
Max Steps
¥ Overlays
Wireframe
Fill
Show vertex labels
Show faces labels
Show stats
Show axes
Show reference plane
¥ Simulation Parameters
80 deg’ Angle
10.000 Force
1.000 ESY
0.001000 dt
Show contacts
Broadphase
Narrowphase
Apply Impulse
Contact Calc.
#Elements
coll t

0.300 eps

» Recording

Simplistic Friction

PBS Exercises

¥ Stats
Iteration: 0
Average time per iteration: 0.00ms
Current time: 0.00000
E: 48.556, 1.444, 0.000
Total Energy

M: 9.854, 1.700, 0.000
L:0.000, 0.000, 0.000




Object stacking

[ ] PBS Exercises

Viewer V¥ Stats

¥ Simulation Control Iteration: 5772

P; Simulati Average time per iteration: 1.83ms
T— Current time: 5.77200

Single Step E: 4.029, 4.048, 8.783

Reset Simulation Total Energy
Clear Screen
Steps/Second
Max Steps
¥ Overlays
Wireframe
Fill
Show vertex labels

Show faces labels

Show stats M: 3.743, -5.645, -1.743

L:-1.583, 0.796, -0.933
Show axes

Show reference plane
¥ Simulation Parameters
80 deg] Angle
10.000 Force
1.000 Mass
0.001000 dt
Show contacts
Broadphase
Narrowphase
Apply Impulse
Contact Calc.
#Elements
coll t
0.300 eps
» Recording




Isolated Stacking

[ ] PBS Exercises

Viewer V¥ Stats

¥ Simulation Control Iteration: 716
Average time per iteration: 0.13ms
Current time: 0.71600
Single Step E:-0.018, 0.972, 0.021
Reset Simulation Total Energy

Run Simulation

Clear Screen
Steps/Second
A Max Steps
¥ Overlays
Wireframe
Fill
Show vertex labels

Show faces labels
M: 0.000, -6.990, 0.000
L:-0.036, 0.000, 0.042

% Show stats
Show axes
Show reference plane
'Y | Simulation Parameters
80-deg Angle
0.000 Force
1.000 Mass
0.001000 dt
% Show contacts
SAP Broadphase
GJK Narrowphase
on Apply Impulse
Contact Calc.
#Elements
coll t
0.300 eps

» Recording




Open & Remaining Issues

e Rigid Body Simulation
e Static and Dynamic Friction
e QObject Stacking

e Soft Body Element

e Helper Classes implemented, but no used so far




Summary

e Stability

e Problems with stacking

e Simplistic Friction induces energy
e Performance

e Realtime

e Not optimized




Questions?

12 -



