Chapter 18- Object Physics 1

Creating Fabric and W ave Effects

One of the newest and best fea- Frmsmss e« vure muwe oyt oyue s o oo LULLILLLL o)
tures added to Blender in recent ‘”'; :

releases is Soft Bodies. Soft | s o .
Bodies are used to simulate fab- | =5 e

ric, “jello”, and water. Amesh can

deform a soft body mesh (cloth-

ing on a model or a boat in the

. Fluidl Simulation )

Brest ot ensbled for flid simuleen...

waves). The Soft Body, Cloth, and Fluid Simulation features are found in the Object and
Physics buttons.

To create a simple animation of a plane with Soft Body applied to it
to act like a sheet deforming to a sphere, create a plane above a
sphere as shown to the left. In edit mode , subdivide the plane 4-5
times. Soft Body shapes need a lot of verticies to look good. While
stillin edit mode, select all of the verticies and, in the Edit but-
= tons, create a new vertex = 2
group (keep the name as = tulicd E.Ejj__;
just Group). Set the \
weight to 0 and hit Assign . This will give all of the verticies

a weight of 0 meaning they will not be anchored and be
able to fall. Now deselect all of the verticies except the 2
left-hand outer verticies . Take the Weight up to 1 and
hit assign . This will anchor these verticies (like the cor-
ners of a flag). Exit edit mode. It's now time to go to the
Object and Physics buttons and hit the Enable Soft

Body button as displayed below. /
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You now need to set a few things to see some animation. i ea vy
First, set Gravity to about 9.8 (earth settings) and select
the vertex group: Group under the “Use Goal” setting.
You are now ready to see the Soft Body in action! Place
" : ' Sl your cursor in the 3D window and
hit “Alt-A ” to view the animation.
(you may want to shade the view) &
- The plane should fall through the
sphere and stretch quite a bit
I from the 2 anchor points. Not
quite what what we want, but a
start.
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We now need to “stiffen” the fabric so it doesn’t stretch out = Callision | Salver
of shape. Under “Use Edge”, click the box called “Stiff )

Quads ” which sets the “spring” or elasticity of the verticies.
If this number is taken to 0O, the shape will stretch out of
control (try it). We want to set this at about .60 for both
Pulland Push so it does not stretch much. Try to animate
the window again. You should see a difference. Now it is
time to cause the fabric to interact
with the sphere. Select the Sphere e AN
and turn on Deflection in the NG
Fields and Deflections panel\ g
Take Dampening upto 1. This will ¢
cause the plane to react with the
sphere. This will slow the com- | suse\y and cioth Interaction
puter down considerable when |
hitting “Alt-A ", but look at the ex- L EuMstack |
ample to the left. In order to see the
animation correctly, you will probably need to select the plane again
and go to the softbody panel and hit “Free Cache " to clear the memory.
It looks good, but still passes through
the object slightly. To improve this,
you can Subdivide the Plane more
and/or use a Subsurf modifier on
the plane . Experiment with the settings

to get a good result. You can also

speed up the process by using a sphere with fewer verticies. Once you
have an effect you like and want to save the process, you will need to “Bake” the animation
settings. To do this, select the Plane, then go to the Collison panel. Set the Start and End
frames you wish to bake and hit the “Bake” button. When it finishes running through all the
frames, hitting the “Alt-A” button will be faster plus you will be able to cycle through all frames
and see the animation. If you need to make changes, you will need to “Free Bake ” the anima-
tion, make the changes, and “Bake” again.

(  Eake )= |
- simulafion frames in disk cache. (C_ Free Cache )

Using Forces to Manipulate Sof t Bodies

Besides collision detection with other objects, Soft Bodies can be manipulated by forces like
wind. To demonstrate this process, delete the sphere from the scene (to speed things up)
and add an Empty to the left of the plane. We will be using the Empty to act as the wind.
Remember that an empty will not render as an object and
works great for this type of application. With the Empty se-
B> tees o oM 3/ % lected, go to the Fields panel

e - ammbasmes aNd change the Fields to
“Wind”. Set the Strength to
about 1.0.
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The wind may not be pointing in the right direction and may need
rotating to point to the plane. Do that at this time. Hit “Alt-A” to
animate the view. The wind is probably
so strong that it almost blows the plane
away. Try changing the Strength of the
wind to about 0.4 and re-animate. The
effect should look much better. If you let
the animation run long enough, you will
start to see the plane slow down in movement and just stay blown
out to the right. To fix this, you will need to animate the Strength of the wind or add animation
keys to the Empty to change it’'s direction. To add animation keys to the strength, you will
need to create a curve in the IPO window.

To Create A Strength Curve In The IPO W indow

Split your screen and turn one into the IPO Window . With the Empty selected, find the
FStrength IPO track and select it. To put a track on it, Hold down the Ctrl key while LMB
clicking at the desired point on the graph (frame 1 at zero strength, frame 100 at about .2
strength). Change the curve type to Linear (T key) and add more points with the Ctrl-LMB .
Move the points around to vary wind strength. Re-render your scene to see the effect.
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Soft Bodies can be used for a number of events.
Even though we used it to simulate cloth here, it
works for “Jello” effects as well. You will need to
review other documents and experiment with
the setting to discover what can be done.
[[# Blender also has some new work in Cloth and
Fluid Simulation which we will cover next.

LIwa sl = wview sstect cuwve (2142 obiect =l [#] 2Py

118




g a Flag Practice Exercise

Create a new file and call it Flag. Create a cylinder and sphere for the flagpole and a plane
for the flag. Create a vertex group for the flag with all verticies (except the 2 that contact the
pole) to a zero weight. The two corner verticies at the pole should be set to a weight of one.
Setup a Soft Body effect for the plane as discussed and add a wind effect. Vary the wind
with an IPO curve on the FStrength track. Place materials and textures on all objects.

When finished, create a 200 frame animation of your scene.
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** Call the instructor when finished**
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Cloth Effects

Cloth settings work similar to Softbody setting. We did a flag as a Softbody where cloth could
have been used. The major difference is that there are several preset materials to choose
from, or you can set your own. These effects allow you to add clothing to a model and have it
react to movement. The trade-off is time. These effects can add a great deal of time to your
renders. A detailed discussion can be found at the Blender Wiki.

If you set up a vertex
group like we did in
softbodies, click this

button to use it \Q

Preset fabrics

Fluid Effects

Fluids have received a lot of attention in the past few releases of Blender. To create a fluids
scene, you need a few basic elements (and some not necessary):
The Domain - the part of you scene that will actually contain the fluid simulation. Usu
ally a box (cube).
The Fluid - The object that represents the actual liquid.
An Inlet - the element in the scene that supplies the water (like a faucet).
An Outlet - not necessary, but allows the fluids to drain and limits fill.
Obstacles - Things that get in the way. An object that the fluid
reacts with.

Let’s start by modeling a simple fluid scene. Start a new Blender
file and add a UV sphere (keep the default settings) to the scene.
Scale the sphere down a bit so it fits completely in the cube as
shown. With the sphere selected, go to the Object and Physics
buttons and enable Fluids and use the sphere as the Fluid . Next,

the

Select
O O cube and
make it the
% Domain . Remember the domain holds the
fluids in the animation and all fluid anima-
tion must occur in the domain. Before we
Bake the settings, go to your Scene but-

tons and shorten the animation so it runs
about 70 frames instead of 250.

120



Chapter 18- Object Physics

O Now, with your animations shortened to 70 frames, go back to your

fluid buttons, select the cube and hit “Bake”.

Blender will probably appear to freeze, then
the animation will begin to calculate (this is — >

O why we only went with 70 frames). In your

top menu bar, you will see a status bar go-

ing and the frames that are completed. When the animation is com-

plete, you should be able to hit “Alt-A” to see the animation play
through. Your model should look something like the one shown below. The rendering looks
pretty good, but could be smoother. by hitting “Set
Smooth ”in the Edit buttons and applying a “SubSurf ”

modifier, it begins to really look good.

The next thing you may want to do is get rid of the sphere, but
rather than erase it, select it, hit “M” and move it to a layer
you’re not using. As you work with your animation, you may
want to note where the Bake function is saving your anima-

tion frames and clear that folder out from time to time. \O

Finally, Add a nice material to
your fluid. Try some texture,
transparency, and mirror set-
tings.
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Fluids Practice Exercise-Splash!

Let's make a new Blender file and call it “Splash ”. Start by deleting
the initial cube in the top view and adding a circle . Set the circle
settings to 15 verticies and click the “Fill” button.

Switch to a front view and begin extruding
and scaling the circle to shape a simple
cup. When you reach the top, scale the
verticies inward and shape the interior of
the cup. Again, keep the cup simple so our
fluids simulation remains relatively man-
ageable. After you
model the cup, go to the
edit buttons and add a

SubSurf modifier, also hit “Set Smooth ". The cup

should now look something like this rendered:

Now it's time to add a cube and scale it to 4.00 units

using the “N” key. Center the cube up around the

cup. After adding the cube, add another UV

Sphere and place it above the cup, but still within

the cube. Remember, all animation must remain

within the domain (cube). Check all views to make O
sure the sphere is contained in the cube and over

the cup.

Before we animate, go to the Scene buttons and
change the End Frames of the animation from 250 to 70. Now, go to the Object buttons,
Physics panel and enable Fluids. Set the Cup as an Obstacle , the Sphere as the Fluid,
and the Cube as the Domain . With the cube selected, press the “Bake” button and wait for
the animation to calculate. After calculations, press “Alt-A” to check the animation. If it doesn’t
work well, hit “Ctrl-Z” to get back to the point where you see the cube again and experiment
with some of your settings. If everything worked well, add some nice materials to your ob-
jects. Place the sphere
into an unused layer
and Subsurf the water.

**Call the instructor
when finished**
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