
Bifrost Workshop
Lesson 7

Simulation Part III 
• MPM Sand

• MPM Snow

• MPM Cloth



Material Point Method (MPM)

Material points + Voxel grid Material point properties are projected to the grid 
points

Motion vectors 
are calculated on 
the grid points

The updated motion vectors are interpolated back 
to the material points 

Update the properties of material points



MPM Sand



MPM Sand



MPM Sand

The displayed size of the particle. 
This parameter does not affect 
the simulation.

Number of particles per voxel

Particle display scale: 0.2

Particle display scale: 0.5

The size of the voxel
Smaller size will result in more 
accurate simulation, but longer 
run time.



MPM Sand Create Colliders

Source geometry for 
generating the sand

Create a plane and scatter points on it for placing the colliders



MPM Sand Create Colliders

Animate the rotors

Create instances of 
the rotors for later 
use as the colliders 
to the sand



MPM Sand Create Colliders

Set the animated rotors 
as the colliders

Turn on the diagnostic view of “simulate_mpm” 
to check if the simulation runs correctly before 
assigning materials.



MPM Sand Create Colliders

Set the animated rotors 
as the colliders



MPM Sand

Sand falling animation



MPM Sand



MPM Sand

Source geometry for 
generating the sand

Source geometry for 
generating the sand



MPM Sand

Generate the angle of rotation for the rake based on the frame number 

Create a rotational movement 
for the rake to follow

The 
movement 
of the rake 
starts at 
frame 10



MPM Sand

Friction: 0.1   Cohesion: 0

The degree to which the sand preserves its 
volume vs. its shape.
0: no volume preservation & highest  
    resistance against shape change 
1: no shape preservation & acts like liquid

How much the sand resists sliding against 
itself for a given amount of compression

How much the sand tends to stick together
0: completely dry sand
higher value: sand clumps together more

Friction: 1   Cohesion: 0

Friction: 1   Cohesion: 1 Friction: 1   Cohesion: 10



MPM Snow



MPM Snow



MPM Snow

Source geometry for 
generating the snow

Set the ground plane 
as the collider



MPM Snow



MPM Snow

Increasing the stickiness to prevent the snow 
from spreading too much on the surface of 
the collider



MPM Snow

Use a combination of 
“fractal_noise_field” and 
“fcurve_field” to vary the degree 
of hardening

Visualize the field 
on the source 
geometry

Hardening controls how fast the firmness changes upon 
packing/unpacking. A higher value means that the snow becomes firmer 
faster when being packed and becomes looser faster when being 
unpacked.



MPM Snow

Similar to hardening, 
use a combination of 
“fractal_noise_field” 
and “fcurve_field” to 
vary the cohesion



MPM Snow

“mpm_snow_scope” 
allows one to visualize 
the firmness or packing 
property of the snow 
particles



MPM Snow

Cohesion range: 0 - 1 Cohesion range: 0.3 - 2



MPM Snow

Ground plane

Set the monster as another 
collider in addition to the plane

Animate the monster



MPM Snow



MPM Cloth



MPM Cloth Basic setup



MPM Cloth

Create 4 spheres 
and set them as the 
constraints to fix 
the corners of the 
cloth

Source geometry for 
making the cloth

Constraints



MPM Cloth

The degree to which the cloth preserves 
its area vs. its shape.
0: no area preservation & highest  
    resistance against shape change 
1: no shape preservation

Area preservation = 0

Area preservation = 1

Properties



MPM Cloth

Scale the mesh plane to create 
the reference point position.

Reference point position defines 
the rest state of the cloth. If the 
cloth at the rest state is larger 
than the source plane, the 
simulation will generate creases. 
If it is smaller than the source 
plane, the simulation will start 
with a stretched cloth.

Blue dots represent the 
reference point position

*Gravity is turned off 
in this example for 
visualization purpose

Reference point position



MPM Cloth

Enable tearing

Use a combination of 
“fractal_noise_field”, 
“scale_field” and “fcurve_field” 
to vary the tearing threshold

Animate the spheres 
attached to the left 
side of the cloth

Tearing

Tearing animation



MPM Cloth

Change the range of the colorSet values to 0-1. These values will be used as 
weights for the constraints

Use ColorSet as weights for constraints

Create a color set and use the paint vertex color tool to color the mesh plane

Gravity = -9.8 Gravity = 9.8

Set the mesh itself 
as a constraint
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