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Copyright and Terms of Use
Please leave all references to “"FridgeMonsters” intact in the documentation and code
examples.

1. Except as otherwise provided, the contents of these notes shall not be reproduced,
republished, uploaded, posted, transmitted or distributed electronically or non-
electronically in any way, without FridgeMonsters LLP prior written permission.

2. Modification of any of the contents or use of the contents for any other purpose
will be a violation of FridgeMonsters LLP copyright and other intellectual property
rights. Graphics and images in these notes are protected by copyright and may not
be reproduced or appropriated in any manner without written permission of
FridgeMonsters LLP.

3. FridgeMonsters LLP reserves all rights to deny or restrict access to these notes to
any particular person or persons, or to block access from a particular Internet
address to the FridgeMonsters.com Web Site, at any time, without ascribing any
reasons whatsoever.

4. These Terms of Use shall be governed and construed in accordance with laws of
the Republic of Singapore.

For full details, please view the Terms of Use document at :
http://www.FridgeMonsters.com/administration/terms.asp

5. Please report any errors in this tutorial to errata@FridgeMonsters.com
Supporting Files

These notes and supporting files can be found at:
http://www.fridgemonsters.com/rigging/softbody ears/softbody ears.asp

Annotation

Shortcut keys are indicated by [].
€9
Duplicate = [Ctrl]+[d]
Parent = [p]

Version 1 : Published 02/11/2010
Authored and Tested with MAYA 2010
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http://www.fridgemonsters.com/rigging/softbody_ears/softbody_ears.asp

Introduction

Meet Gus..!! Gus is small FridgeMonster with no arms or legs. To make matters
worse, Gus has large rabbit like ears. Consequently, Gus isn’t taken very serious by
his fellow FridgeMonsters and constantly ridiculed. This has resulted in poor Gus
having a low level of self-esteem.

In this tutorial we'll show you how to rig Gus’ ears, so that they have a level of
elasticity and create an overlapping motion as he moves around.

Download and open the scene file gusEarsNonRigged.ma. The scene contains the
Gus model, together with a set of controllers (curves) for the following:

Main Transformation Controller (gusController)
General eye direction (mainEyeController)

Left eye direction (IftEye)

Right eye direction (rgtEye)

Left Eyelid Top (IftToplLid)

Left Eyelid Bottom (IftBottomLid)

Left Eyelid Top (rgtTopLid)

Left Eyelid Bottom (rgtBottomLid)

Wiew 3Shading Lighting Show Renderer Panels I
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Lesson Plan
Here is list of the steps involved to give you a clear outline of the direction of this
tutorial before we start.

VAWNE

O PN

Create the Joints

Bind the Mesh to the Joints

Add a simple animation (move backwards and forwards)

Create the IK Spline Handle for each ear

Duplicate the IK Spline as a target and make the original IK Spline a soft
body.

Rename the 2 curves (Target & Soft)

Adjust the Goal Weights per particle (goalPP)

Adjust the Conserve value for the particles

Repeat steps 4 - 8 for the right ear
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Tutorial

Before you start this tutorial, take note that the scene has been organised with good-

keeping practices. All Controller Curves and Meshes used to define Gus are
contained in the Gus group.

Display Show  Panels
=
]

pelsp
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zide
pointLight1
pointLights
pointLight3

(™ defaulLightSet
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All Controller Curves and Meshes are also organised into a single Layer called
gusModelControllers. You can freeze all the items on the gusModelControllers
Layer by Referencing [R] the Layer. This will make life easier for you when selecting
objects, joints, curves and particles later in the tutorial.

4@

f* Dizplay  Render  Anim

Lavers Options Help
=T
1543 <25

ziodelContrallers

View Shading Lighting Show Renderer Panels

ELS0E.3
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As there is no real need to select the body mesh, eyeballs and eyelids for Gus, they
have also been individually frozen (Reference) to avoid accidents. If you need to
unfreeze them, simple select the object in the Outliner, open the Attribute Editor
and set the Drawing Overrides > Display Type to Normal.

List Selected F

tributes Show Help

guzBody gusBDdyShapeI guzBodyShapel pnlySurfau:eShapeEI qusBodys 4 I ’I
|

Focus |
transfarm: IguSEDd_'.J % Prezets |
hDWl Hide |

|_>| Ghosting In ﬂ

nformation

Drawing Overrides i

¥ Enable Ovemides
Dizplay Tupe | Reference =

Level of Dietail | Full -

¥ Shading
v Texturing
|7 Plavback
Iv ‘isible

coo [ —!

mental ray

MHode Behavior

And finally, if you're interested in animate Gus, you may be interested to know that
his eye lids are operated by translating and rotating the eyelid controllers.
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[1] Create the Joints (skeleton)
Maximise a single viewport and set it to Side view. Set the Shading setting to
Wireframe [4]. Select the Joint Tool.

Animation > Skeleton > Joint Tool

mers  Edit Deformers | Skeleton Skin Constrain - Character

7 B yS

IK Handle Tool
1K, Spline Handle Tool m
Insert Joint Tool

Reroot Skeleton
Remove Joint
Disconnect Joint
Connect Joint
Mirror Joint
Orient Joint

Doo

Retargeting k
Joint Labelling k

Starting at the origin (shap to grid [x]) and create a joint chain, containing 8 joints,
as indicated in the diagram below.
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Use the [INSERT] key to toggle the local axis ON/OFF and adjust the position of the
joints as indicated in the diagrams below.

Mirror the Joints in the left ear to create the Joints for the right ear by selecting
Joint 3 and using the Mirror Joint function. As Gus is modelled facing the Z+
direction, the joints need to be mirrored across the YZ plane.

Animation > Skeleton > Mirror Joint

mers | Skeleton  Skin - Constrain Character  Muscle  Help

|
e ¢ Jairk Tool %l Mirror Joint Options 3 -|0O] x|

-8 I 1K Handle Tool Edit Hep

I¥. Splime Hamdle Tool Mirrar acraze € %Y A ol

Insert Joint Tacl Mirrar function: € Behavior = Orientation
——  Reroot Skeleton Feplacement narmes for duplicated joints

Remaove Joink Search for: I

Disconneck Jaink Feplace with: |

Connect Joint

Crient Jaink

Retargeting
Joint Labelling
Full Body Ik 3

Set Preferred Angle m |
Assume Preferred Angle m |

v Enable Ik Handle Snap
Enahle IK/FK Contral
Enable Selected Ik Handles
Disable Selected Ik Handles
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Orienting the Joint - The next step is to ensure that all the Joints have a common
axis (X, Y or Z) aligned (Oriented), pointing down the Joints Chain. Also, the joints
should have a common 2" axis aligned, allowing us to rotate a common axis along
the joints chain.

This step isn't actually needed in this tutorial as you will never rotate the joints
yourself. However, it is a good habit to always remember this step.

Animation > Skeleton > Orient Joints

Deformers | Skeleton Skin Constrain Character  Muoscle  Help

l! i ¢ Jaint Toal o hi @ ﬂ

IK Handle Tool o nCloth  Cust
I, Spline Handle Tool
Insert Joink Tool

aintEffects I

Reroot Skeleton
Remaoyve Jaink
Disconnect Jaink
Conneck Jaink

Mirrar Jaink

Qoo

7 Orient Joint Options -0 x|

I Edit  Help

Fi Orientation: R o @i
— ey " Mone

Si . . .

. Second axis world orientation; | +y *
— Hierarchy: I Orient child joints
v EI Scale: ¥ Reorient the local scale axes

Er

Ei Orient | Apply Cloze

o

The Skeleton is now complete, as shown in the diagram below.
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[2] Bind the Mesh to the Joints
The next step is to Bind the Mesh to the Joints. This step is effectively creates the
Skin (gusBody) over the Skeleton (jointl) created in step [1].

Remember, the Mesh (gusBody) is part of the gusModelControllers Layer, which is
currently Referenced. This means you can not select the Mesh (gusBody) in the
viewport.

There are 2 options for selecting:
1. Select the Jointl and gusBody in the Outliner. Use [Ctrl] to select more
than one object in the Outliner. Not [shift]).
2. Alternatively, you can simply unfreeze the Layer by un-checking the R status
box (empty = normal).

' Display ¢ Render  Anim
Lavers Options Help

343 <&

| austadelContrallers

Select the Root Joint (jointl) and [shift] select the Mesh (gusBody).

Pairieigrte

pointLight3

joinik]
defaultLights

Y bey e

OfeC 446669

Then Bind them.

Animation > Skin > Bind Skin > Smooth Bind
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ners  Skeleton | Skin @ Constrain Character Musde Help

a0
|i| % Qa € Bind Skin 3 : g:

cts] Toon I bl Detach Skin

% ai Go to Bind Pose

Rigid Bind

'r"ﬂ

Edit Smooth Skin  #
EditRigid Skin ~ »

To move (translate) Gus around, you need to select the Root Joint (jointl). As it is
awkward to select the Root Joint (jointl), you should finally parent [p] the Root
Joint (joint1) to the Controller Curve (gusController).

Select the Skeleton (jointl) and [shift] select gusController then parent [p].

To check, simply select and translate gusController in the X axis. The skeleton
(joints) and Mesh (gusBody) should also move. Remember to undo.

-$— pointLight3 /
= Nn qusCantraller
=l o gusBody
W o litEye
| o rgiEve
‘3‘-' o IftT op_eyelid
‘& o IftBattonn_evelid
'@ —o rgtTop_epelid
| o ratBottom_evelid
N —a rurbsCircle
£ -
(M defaullightSet

Summary

You have now successfully created a Joints chain (skeleton) and Skinned it with the
Mesh (gusBody) using the Bind function. To check, simply select a joint inside one of
the ears and rotate in the X axis. The ear should bend. Remember to undo..!! The
skeleton (joints) now controls the vertices on the Mesh.

[3] Add a simple Animation (move backwards and forwards)
As the ears will only flop about when Gus moves, the next step is to add a very
simple animation of Gus translating (moving) backwards and forwards in the Z axis.

You can decide on the timing yourself. But, it is suggested to set the timeline to 100
frames and the keys as indicated below. You will need some frames after the
animation has finished to see his ears flopping about.

Select gusController and add 3 Keyframes.
1. (frame 1) : Forward position
2. (frame 25) : Backward position
3. (frame 50) : Forward position (same position as frame 1)

Gus'’s ears will flop around from frame 51 onwards, eventually settling in their default
position.
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Note : Before we move on to the next step, it is useful to understand 2 of the
viewport Shading settings. These settings can make life a lot easier when Rigging.

X-Ray : Displays the Meshes in the scene semi-transparent
X-Ray Joints : Displays the Joints on top of the Meshes, in the foreground.

M Lighting Show Renderer Panels
I- I
+ * Wireframe 4 wiﬁ ‘ ? t ‘+ ﬁ+ =

v Smooth Shade all
amookth Shade Selected Items
Flat Shade all
Flat Shade Selected Items
Bounding Box

Poinks

IUse defaulk material
v ireframe on Shaded
v a-Ray

*-Ray Active Components
v Object Transparency Sorking
Paolyaon Transparency Sorking

Interactive Shading m |

Backface Culing
Smooth Wireframe

Thicker lines...
Hardware Texturing m |
Hardware Fog m ]

Apply Currert ko Al
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[4] Create an IK Spline Handle for the Left Ear.
The next step is to add an IK Spline Handle to the joints in the ear. The IK Spline
Handle is a Curve that controls the rotation of the joints in the ear.

In the diagram below notice that joints 4 — 8 should be flexible. Joint 3 (the base of
the ear) should not move (be flexible) at all.

Therefore, the IK Handle Spline should only be connected between joints 4 - 8.
Note : It is important here to understand that the entire Curve (IK Spline Handle)

will be flexible - include the start and end CV’s (Control Vertices). This is why the
first joint in the ear (joint 3) is not included in the IK Spline Handle.

Add an IK Spline Handle to the left ear.

Animation > Skeleton > IK Spline Handle Tool

yantennama

wrmers  Edit Deformers | Skeleton Skin Constrain Character

J?ﬂiﬂe‘ Joint Tool = B
=nidering I PaintE flects I IK Handle Tocl o

IK Spline Handle Tool m |
}“‘ Insert Joint Tool

Reroot Skeleton

Remove Joint

Disconnect Joint

Connect Joint m |
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Check the Settings as indicated in the diagram below.

|E. Spline Handle Tool Reset Tool Tool Help

;I IK. Spline Handle Settings

W Foot an curve
™| futa create root awis
W Auto parent curve
™| Shap curve bo ook
W Auto create curve
W Ao simplify curee
Mumber of spans; € 1 2 3 4
[~ Foot twist mode

Tuwizt type: I Linear vl

Start by clicking joint4 and then joint8 in the ear. Press [Enter] to end.

Miew Shading Lighting Show Renderer Panels

I *FwB-EE HEEDI OWER bl

This will create a Curve through the ear. The Curve is controlled by moving the IK
Spline Handle at the top.
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You can increase the display size of the IK Spline Handle as indicated below.

“reate | Display Window  Assets  Animate  Geometr,

9 4, and o E |+ IE:
-.-'ESI 51 Heads Up Display ¥ Drmatiu:unl Arim
1T Elements » '
P - | @&
——  Show »

Wireframe Color, ..
Chiject Display
Transform Display

-

Latkice Paoinks
Lattice Shape

-

Palygons
MURES
Subdiv Surfaces

Rendeting

Joink Size...
IE/FE Joint Size.. .

hil * T w

-

Joink Labels

Repeat step 4 for the right ear.
Rename the Curves IftEar_curve and rgtEar_curve.

pointLight3

o H

7 guzController

&£, Lo joint1
L,

cheztloint

Parels

o IftE a1
IFtE ar02

&,
y
ﬁ L e a3
£,

L InEard
L I arl5
':: IFE ar6
effectar]
IFtE ar_curve
ratE ar(1

0Oomoomo oo

!

|—? rgtE ar04
|—? ratE ar05

':Z rgtE a6
effectar?

ratE ar_curve

oo

quzBody
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Read this section carefully to understand how this Rigging solution works.

The IK Spline Curves (IftEar_curve & rgtEar_curve) control the rotation of the joints
in the ears.

In step [5] you will duplicate the IK Spline Curves (IftEar_curve & rgtEar_curve). The
duplicated curves will then serve as a goal object (target) and the original curves
(IftEar_curve & rgtEar_curve) will be given Soft Body properties.

This means that the IK Spline Curves (IftEar_curve & rgtEar_curve) will become
bendy, but they will be weighted (attracted) to the duplicated curves (target).

Spline Curves are created with CV’s (control vertex). When you create Soft Body,
MAYA places a particle at each CV. The CV’s are connected to the particles and the
particles are attracted to the goal Spline Curve (duplicated).

By adjusting the weight of each particle, you will be able to make the ears appear to
be stiff (very attracted) near the bottom of the curve and bendy (less attracted) at
the top.

[5] Create the Dynamic Soft Body for the left ear
Select IftEar_curve in the Outliner. Create a duplicate and make the original curves
soft body

Dynamics > Soft/Rigid Bodies > Create Soft Body
Follow the settings below for the Soft Options:
Creation Option >Duplicate, Make Original Soft
Duplicate Input Graph > OFF
Hide Non-Soft Object > OFF
Make Non-Soft a Goal > ON
Weight > 1

Note : See explanation above to understand the Soft Option settings.
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“ache Fields | Soft/Rigid Bodies Effects Solvers Hair
L Create Active Rigid Body o
o Create Passive Rigid Body m ]
T | Create Mail Constraint m |
Create Pin Constraint |
~——————  Create Hinge Constraint =

=10l x|

Create Spring Constraint I3 Soft Options

Create Barrier Constrain Edit Help

Set Active Key Creation optians: I Duplicate, make orginal zoft j
Set Passive Key Duplicate input grapk; T
Hide nan-zoft object; [
Break Rigid Body Connec take non-zoft a goal; v
‘wieight: |1 r i)
Create Springs
Paint Soft Body Weights

[6] Rename the Curves
In the Outliner, rename the curves as follows:

IftEar_curve > Soft_ IftEar_curve
rgtEar_curve > Soft_ rgtEar_curve
copyOflftEar_curve > Target_ IftEar_curve
copyOfrgtEar_curve > Target_ rgtEar_curve

o gusController

e
— joirik]

£,

£,

|—? cheztloint

IftE ar01
IFtE ar02

Target_ItEar_curve

HODOODOD

Target_rqtE ar_curve
—o mainEyeContraller
—o rgtEve

o IfEye

o [T op_evelid

B
-
®
‘. o [ftBattomn_eyelid
®
A
®
&

—o rgtTop_evelid

—a rgtB ottom_eyelid

Lo guzBody
ikHandlel
ikHandlez

Soft_ItEar_curve

Soft_rgtEar_curve
defaultLightSet
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As explained earlier, when you create a Soft Body of the IK Spline curves, a particle
system is create.

kHandles
= Saft_IfEar_curve

IFtE ar_curveParticle

o Soft_rgtEar_curve
rgtE ar_curveParticle
(™ defaulLightSet

The particles control each of the CVs for the original curve, which is now a Soft Body.
Each particle is attracted to the corresponding CV on the duplicated curves (target).

iﬂ I:: ItE arle
effectar]
= rgtE ard
= zﬂ — rgtE arZ
= Za |—? ratEar03
= zﬂ |—? ratE ar04
= zﬂ |—? rgtE a5
zﬂ ':: rgtE arB
effectors
"- gusBody
& kHande1
é’, ikHandie2
= N Saft_IFtE ar_curve
= Soft_rgtE ar_curve
defaultLightS et

The next step is to edit the Weight value (attraction) of the particles. Particles at the
top of the ear should be bendier (less stiff) than the particles are the bottom of the
ear (more stiff).

Selecting the particles is slightly tricky. It is useful to hide the Curves, Joints and IK
Handles as indicated in the diagram below.
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Lighting Bsatltl Fenderer Panels

;+ 4 Isolate Select r Eli

all
MNone

- 1URES Curves

v MURES Surfaces
v Palvgons
v Subdiv Surfaces

v Planes
v Lights
W Carneras

*— Taints
*— IK Handles

v Deformets
v Dynamics

v Fluids

v Hair Swskems

« Follicles

[7] Edit the Goal Weight per particle (goalPP)
As the Weight (goal) value of the particles is set to 1 (see step 5), they are literally
stuck to the Target curve and therefore the soft Spline Curve will be totally stiff.

You need to edit the Weight (goal) value per particle. The particles at the bottom
of the Curve (ear) will the stiffer (1) than the particles at the end of the curve (<1).

Select the particles by selecting IftEar_curveParticle in the outline, then RMB inside
the particle bound box (green). Select Particle from the Hot menu.

/SR /W EiRICIE

& kHandiel
ikHandlez?
= Soft_ItEar_curve

IFtE ar_curveParticle

7 Soft_rgtEar_curve Particle

% L. ratE ar_curveParticle

() defaullightset Object Menu
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Then select all the individual particles (yellow) by drawing a marquee around them.

Miew Shading Lighting Show Renderer Panels

(*F ¥ 8 |{cER HEDI TR &

If you have trouble seeing the particles you can edit their Point Size in the Attribute
Editor [Ctrl]+[a].

rgtE ar_curveParticleShape
|

Focus
=]
particle: |IfEar_curveParticleShape ﬁ Presets |

Show| Hide |

|_>| Instancer [Geometry Heplaceme
|I| Emizzion Random Stre
Render Attributes

[~ Depth Sort
Particle Render Type I Paintz j

Add Attributes For Current Render Type |
[ Color &zcum

Maormal Dir |2 F il
Paint Size |4 )

[ UMghightinig

|_>| Render Stats

¥ | mental rav \

Once you have the particles selected, the Component Editor will allow you to edit the
individual value for each particle. Open the Component Editor.

Window > General Editors > Component Editor
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= Display | Window Assets  Particles  Fluid Effec
= ﬂ General Editors

3
< I | Rendering Editors r -
urfaces o ) Attribute Spread Sheet
————  Animation Editors r c o B
Relationship Editors r u.cunneu: 1o e
Settings/Preferences r |.su:|r ;
Display Layer Editar
Attribuke Editar fsset Editar
Qutliner
Blind Data Editor
Hypergraph: Hierarchy
Hvperaraoh: Connections Channel Conkrol

Script Editar
Command Shell

Select the Particles tab and scroll to right to view the goalPP (Weight) column. You
can now see the individual Weight value for each particle (goalPP and Weight are
the same thing).

_inix
IOptiu:uns Lavout Help I
Spg articles |'W'eighteu:| Defu:urmerl Rigid Skinsl BlendShape Deh:urmersl 1
| Welocity 2 | Mazz | lifespanPP
IfE ar_curvePa
539,661 1.000 340282346630 ]
539,661 1.000 340282346632 0]
539,661 1.000 340282346632 0]
539,661 1.000 340282346632 R
[+]
1.0000 n.o0 r J |1.EIEI
Load Camponents | Cloze |

Particle pt[0] is the closest to the head (bottom of the curve) and should therefore be
the stiffest. To have a high stiffness the goalPP value should remain at 1.

As the particles get further away from the head and closer to the top of ear, they
should decease in stiffness.

The values for the particles goalPP should therefore decease from a value of 1 as
indicated in below.
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® Component Editor ] [m] 1

Cptions  Lavout Help

Particles |'W'eighteu:| Defu:urmerl Rigid Skinsl BlendShape Defnrmersl Smiooth ¢4 I ’I
|

n pt[ 3
| Welocity £ |Mass |IifespanF‘F‘ |gDaIF'F' | .
ftEar curvePa |
pHi] 64353 1.000 240282245520 N
B[] £5.426 1.000 340282346632 E N = pt2]
e 61,850 1.000 240282346530 [N
e 4593 1.000 340282346635
LI - F't[l]
|Jo.000d 0.00 ]

¥ pt{0]
Load Components

Play your animation and the ears should flop about in a flexible manner. The next
step is to tweak the overall flexibility of the ears.

[8] Adjust the Conserve value for the particles

To adjust the overall flexibility of the ears, select IftEar_curveParticle in the
Outliner. Then open the Channel Editor and lower the Conserve value (default = 1).
This acts a global multiplier value for the particles.

A0

Channels Edit Ohbjeck  Show

IftE ar_curveParticleShape
Die On Erizgion Yolurme Exit off
Lifezpan Mode Live forever
Lifezpan Random 0
E=prezzions After Dynamics  off
|z Dynamic on
Dynamics \Weight 1
Forces In'World on
1
izzion InWorld on
s Count -1
Leweel OF Detal 1

[9] Repeat steps 5 - 8 for the Right Ear

Repeat Step 5 - 8 above for the Right Ear. It's a good idea to have the goalPP
values slightly different from the Left Ear. This will avoid symmetry in the movement
of the ears and look more natural.
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71'111 Component Editor

Wiews Shading Lightingd 5 options Layout Help

=10l x|

+ * ﬁ ' G + @E Particles |Weighted Deformer | Rigid Skinsl BlendShape: Defu:urmersl Smoath &4 I 'I
|

pt[3] = | |F'|:u$iti|:|nZ Mazsz |Iifea|:uanF'F' |guaIF'F'
ratE ar_curveP
pH0] 4,551 1.000 24022346520 N
ozl pi{1] - 530 1.000 340232346633
j P 5343 1.000 wnzezadess NENTEE
e 4539 1.000 24022346520 RN
pt{1] * 4]
||n.snnn 0.00 : g
ptfo] " Load Compaonents

Play your Animation.
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