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Maya Tips



Animating/keyframing
Materials

How to animate surface material

1.
2.

Click on a target frame in Timeline area

Inside Attribute Editor, press Right Button on a target parameter (i.e.,
Color) and apply Set Key.

Move to another frame. Change current vale of the parameter (i.e.,

Color). Repeat previous process to add another
©OKyung Jae Lee 4


http://youtu.be/xX_kuXhdfqs
http://youtu.be/vsEfjDP87m4

Motion Blur

ng Jae Lee



ender

]Maya Software ¥ Il PrR:oMB8 @

Render Settings

mon
Anti-aliasing Quality
Field Options

Raytracing Quality
Motion Blur

n blur

on blur type: l
)

Blur by frame:

Dis|

Frame: 153 Render Time: 0:01 Camera: side

Render Options

Memory and Performance Options
IPR Options ) /
Paint Effects Rendering Options

©Kyung
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This Week’s Lab

= e Ex 1. Set-driven key

e Ex 2. Constraints & Inverse
Kinematics

* Ex 3. walkcycle in 2D drawing
* Ex4.walkcyclein 3D

et
‘Set Driven Key
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¥ Set Driven Key Set Driven Keys

Load Options  Key Select Help

Driver

nurbsspherel

* Driven Keys link the attributes—
single or multiple—of one object
to the attributes of another
object. You can use Driven Keys

S when you want the attributes of

B one object to drive those of
another object.

e A technique for driving one attribute’s animation
from another attribute.

e Curve relationship



b Graph Editor

Edit view Select Curves Keys Tangents List Show Help
BRI E e B [ sl a A=~ Y NN N2 S S| E
e
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1. Set-driven key

& oCubel
B Transiate Z
&L pCubeShepe

Relation between translateX of the ball and
translateZ of the door, no time range

i) Graph Editor

Edit View Select Curves Keys Tangents List Show Help

B AP e [ e @[ A= [ EEY NN N2 S A 1
|

e Atechnique for driving
one attribute’s animation
from another attribute.

e Curve relationship

Relation between transformation of the ball
and timeline
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INDIANAPOLIS MOTOR SPEEDWAY
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Constant Wl
PG
Speed
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J If graph looks like..

1. straight, diagonal — steady rate of speed \/),\
2. Curve — accelerating, decelerating or change V\/
velocity

3. Flat — zero speed/stop



& Graph Editor

Edit wiew Select Curves Keys Tangents List Show Help
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pSpherel
Eimdtie
Franaisie 5
Fransisie i
Franaiatis &
Hoiata X
Hoiste ¥
Hoigis &
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Ssie i
Sris L
plCubel
Franaiatis &
> pSnbaral Transiaie X
gseharal Transiaie s
pCube?
Franaiatis &
> pSnbaral Transiaie X
gsnharal Transiaie s

Don’t get confused between Set-driven Curve and
typical motion curves

©Kyung Jae Lee



Lab Exercise 1: Slldlng a door through Set Driven Key

Lab0af10_Agent343c_agent343

Open the file ‘Lab1s12_SetDrivenKey'.

Switch to the Animation module (F2), select Animate > Set
Driven Key > Set.

Select the agent and press Load Driver. Select the two cubes
(door) and press the Load Driven.

Choose an attribute (translateX) from the driver (agent) as
well as an attribute (translateZ) from the driven object (door).
By pressing ‘Key’ button, we assign the initial relationship.

To make it sure about the timing of the agent (before passing
through the door), translate the sphere right before the door
and press key.

This time, relocate the sphere and the cubes to simulate the
sliding motion

agent: positive TranslateX

pCube?2 to positive TranslateZ direction and

pCubel to negative TranslateZ direction

Then, press Key to save the current location. Test the
simulation by moving the agent back and forth to the door.

To animate, add key frames (shortcut key ‘s’) on the agent.
Based on this exercise, design your own set-driven

animation different from this exercise. Post it on
your site for the mark.



Simulating finger movement based on Set-Driven Key
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Lab Exercise 2. Arm IK

Pole vectors :
constrained to T T N T S
locators enable , b i [P

you to control
the pole vectors
by means of the
locators.

W w[ommiar v [ chmors o 3

E I o [
meL | I — =
Archse elies v o curant el

A pole vector constraint causes the end of a pole vector to
move to and follow the position of an object, or the average
position of several objects.



(Parents, 2002)

End Effector

Inverse Kinematics

Given arm configuration (q1, g2)
Given desired goal position of end effector: (x,y)
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W

(Parents, 2002).

Joint Representation

Multiple
Degrees of Freedom

Joint Limits

Axis-angle
guaternions



Ha ndle vector

ikSCsolver vs. ikRPsolver

e Difference between single chain and rotate plane

IK handles
g Hand ke wire
Rotation disc > . Twist indicator . . .
. ... — The difference between a single chain IK
A handle and a rotate plane IK handle is that
il |y the single chain IK handle’s end effector tries
\ " to reach the position and the orientation of
. = its IK handle, whereas the rotate plane IK

handle’s end effector only tries to reach the
position of its IK handle.

Twist disc

— Since the rotate plane IK handle’s end
effector only tries to reach the position of its
handle, the resulting joint rotations are more
predictable. For the rotate plane IK handle,
the orientation of its entire joint chain is
controlled by the twist disc manipulator.

Joint chain plane



Modeling the Arm

3 DOFs (shoulder)

*7 degrees of freedom

3 DOFs (wrist)

\ N
End effector (hand, fingers) *Elbow rotation (20 to 160 degrees)
1 DOF (elbow)
Ry
/:)1 Desired end effector position
®4 V1

Shoulder
position

[

Desired plane of arm (user specified)  Arm configuration constructed in the plane

Parents, R. (2002). Computer Animation Algorithms and Techniques



Constraints

Geometry Cache  Creats Deformers  EdtDeformers Skekton Sk Corstan  Charscter  Help.

e 0?7 AR|BRNY oAU |REE S| B v[ z2[

* Constraint is a restriction of the
position, orientation, or scale of an
object.

* Select the control object first, then
choose the controlled object.

* In Animation module, Constrain >

— Point

— Orient

— Scale

— Aim

@ Orient
Edit Help

Constraint Options

Maintain offset. |
Offset: |u.nuun |n.nnnn |n.unnu

Constraint axes: [ All

[ % [ [z

Weight. [1.0000 ——

Add Apply Close

— Parent
— Geometry
— Normal
— Tangent
— Pole Vector

User Guide > Rigging > Character Setup >
Constraints



Constraints - Normal

A normal constraint constrains an object’s orientation so that it aligns with the
normal vectors of a NURBS surface or polygonal surface (mesh). Normal constraints
are useful for having an object travel across a surface that has a unique, complex
shape. Without normal constraints, moving or animating the object across the
surface could be tedious and time-consuming. For example, you might want to have
a tear falling down along character’s face. Instead of animating the tear directly, you
could constrain it to the face’s surface.
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Constraints - Aim

An aim constraint constrains an object’s orientation so that the object
aims at other objects. Typical uses of the aim constraint include aiming a
light or camera at an object or group of objects. In character setup, a
typical use of an aim constraint is to set up a locator that controls eyeball
movement.
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Constraints - Point

A point constraint causes an object to move to and follow the position
of an object, or the average position of several objects. This is useful for
having an object match the motion of other objects.

Ring (torus) constrained to locator parented to cow's ear

L ¥ o

AN

(i

ConstraintNormal01.mb



Constraints - Orient

An orient constraint matches the orientation of one object to one or more other
objects. This constraint is useful for making several objects orient simultaneously. For
example, you can make a group of characters all look in the same direction at the
same time by animating one character’s head and then constraining all the other
character’s heads to the head you’ve just animated.

ConstraintNormal01.mb



Pole vectors
constrained to
locators enable
you to control
the pole vectors
by means of the
locators.

User Guide > Rigging > Character
Setup > Constraints > Types of constraints >
Pole Vector constraints



Constraints - Parent

With a parent constraint, you can relate the position—translation and rotation—of one object
to another, so that they behave as if part of a parent-child relationship that has multiple
target parents. An object’s movement can also be constrained by the average position of
multiple objects.

When a parent constraint is applied to an object, the constrained object does not become
part of the constraining object’s hierarchy or group, but remains independent and behaves as
if it is the child of its targets. The constraining object is also known as the target object.

An object with a parent constraint does not behave the same as an object with a point and
orient constraint. When a Parent constraint is used, rotating the target object(s) affects the
constrained object’s rotation along the world axis. When a Point and Orient constraint are
used, rotating the target object(s) affects the constrained object’s rotation along its local axis.
This is shown in the following figure.

User

Guide > Rigging > Character
Setup > Constraints > Parent
constraint >

Parent constraints

) Original position Local rotation .
Parent Constraint Point and Orient Constraint ConstraintNormal01.mb



Design IK handle

_ Open ‘Lab11s12_arm.mb’.
el : 2. Open the IK handle settings (Skeleton > IK Handle
Curves | Surncas | Poygons formean | Animeton | Dynemics | Rendaring | PeinEfiads | Toon | Musda | Fuids | Fur | Her | ncion | Cusom LocoRioiohandes. 3

| tool>Option box) and select ikRPsolver.

Lighing show Renderar Pansk:

e e T

4 3. Create an IK chain by clicking on the L_shoulder, then click
' on the L_wrist.

[4] V!—BUO#&SF»".A R

4. To design a hand manipulator, create a NURBS circle(rename
it: Wrist_Controller) in orthographic Side View and position
it on the center of the wrist (to snap the circle to the L_wrist,
press/hold ‘v’).

L OX

I—;l—l— 5. Build constrain relationships
et I L B i Apply Constrain > Parent between the circle and the
[ weighe[loom = Ikhandle (select the circle first, then the Ikhandle ).
ii.  Before applying Constrain > Orient between the circle
— = and the wrist joint, turn on Maintain offset option in
the Constraint Orient option box.
Locator Circle iii.  Create a locator(Create > Locator) and put this
(Wrist_Controller) control object behind the elbow. Then, apply
Constrain > Pole Vector between the locator and the
Ikhandle.
ikHandlel L_Wrist joint 6. Move and rotate the circle to test the movement of the
wrist.

7. Move up/down on the locator to test the arm movement.
8. s it necessary to build any other constraint relationship?

Apply Modify > Freeze Transformations to normalize
transformation matrix.



Simulating 3D character walk

What could be an ideal walking simulation in
3D Animation?

Physically reasonable, artistically controlled

(or physically accurate as well as visually satisfying/pleasing
(Parent, 2002)

http://www.youtube.com/watch?v=HhHwnrlZRus

http://www.youtube.com/watch?v=1wK1Ixr-UmM

http://www.youtube.com/watch?v=3wLB_5KiqoM



Image Source
Roberts, S. (2007). Character Animation: 2D Skills

for Better 3D
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Lab Exercise 3: Walk cycle sketch

Quick sketch of Walk cycle (scan and post it on your individual site)
Draw one full walk cycle of your partner in both Side and Front views.

1. First, identify a number of key body parts (hip, shoulder, feet, hand, elbow, head etc.). To represent these parts,
simple shapes (stick man figure using circle and line) can be used.

2. Ask your partner to pose minimum 5 static poses and draw the key body parts and the ground (flat or hill).
1. Draw a T-pose of your partner.

2. Initial walk pose (both feet on the ground).
3. Move forward and down (usually bend the forward knee)
4. Cross over pose with one foot lifted (the point where one foot passes the other leg)
5. Up pose with the lifted leg pass over the other leg
6. One foot landing.
Repeat the previous steps with leg switched
7. Move forward and down (usually bend the forward knee)
8. Cross over pose with the other foot lifted (the point where one foot passes the other leg)
9. Uppose

[EEN
e

The other foot landing.

3. Ask your partner to walk (either normal walk or stylized walk with personality) and put frame numbers on all the
key poses.

4. Add as much detailed description of each pose across key body parts expressing unique walk (i.e., size, balance,
style etc).

Extra: Could add a center line of the body.

Scan your drawing and post it on your site for grading!



Side

View

Frame # &

Description

Front

View

Frame # &
Description




Preparation before Walk cycle

Autodesk Maya 2010; C:\Buddha\Study\Courses\SFUMAT445_10Spring\Lab\Week06\Lab\LabObMaya\scenes\Agent445_WalkUpDownDoneCycle01 TraxEditor. mb - BodyLocator (= |[Z1|3X]
Fie Edit Modify Create Display Window Assets Animate Geometry Cache Create Deformers EditDeformers Skeleton Skin  Constrain  Character Help

oo ]| D@ BB R L2 @507 00 BN (B |E G 6 ) v e =F1- I
[ General| Curves | Sufaces | Polygens | Subdivs | Deformation | Animation | Dynamics | Rendering | PaintEfiects | Toon | Musdle | Fiuids | Fur | Hair | nCioth | Custom | KJ_custom ist445_customButton | B VI eW p O rt L ayo u t

lerer Panels

407

1. Panels > Layouts > Two Panes

Bodyl acator

Translate X 0
Translate ¥ 9.439 Stac ked
Translate 2 24815
Rotate X 0
Fotate Y
Rotate 2 0
Scale X 1
ScaleY 1

o amu 2. View > Predefined Bookmarks >

BodylLocatorShape

e — Right (or Left) Side

Local Position 2
Local ScaleX 1
LocalScaleY 1
Local Scale 2 _
INPUTS
Agent445
Agent445Schedulerl
Agent445Clips1
walk

walkl

walk2
OUTPUTS

bindPosel

® Display(” Pender” Anim

Layers Cptions Help
EIEETE)
J

VI[L|

[V [ [ layerd
WV layerd
V[ layerz

[V [ [ layerl

[V [ [7 R_HipChain

-

<« T >
20 140 0 181 3200 340 360 380 400 4 0 0 0 0 520 540 560 580 6
i Nl - ol Gl S i i A el G Gl Ml el ol e T i o O IR I I SIS

IT.UU |1 i} | | [pun.o0 IEUUUU ﬂlNoAmmLayev ﬂlNoCharamerSt o &
B

MEL |

£l

Keyframing:
epress ‘s’ or shift-w" to set only Translate keyframes



m-u oY TR stofn-mtzevu\u-mssm-mﬁrﬁzﬁ

e | Sutocos | Potygors| v | Dafommason| Asimation| Dynsnics | Rendsi | PainEect | Toon | Musc| Fads | Fur | Hei | iciom | Custom | Kcustorn 4% custorion |

-
G

AECEr AN

o

rai | Curves | Surfoces | Polygons | Subdivs | Detormetion | Animetion | Dymarmics | Fiandering | PainEfiects | Taon | Muscle ||

7 :
] |
& it

View Shadng Lihing Show Rerdrer Panek e iz; 40 7

Channels Edt Object Show

Arm_Group ..
Translate X -85

 Displen™ Flandes™ Anim

] i i o d e e e

[Fo Anim Leyer [N Cheracier 5¢ o+ [3]
=)

4.

Lab Exercise 4: Character Set
4.1. Reference pose & Initial Pose

Open ‘walk.mb’ file. We are going to base this exercise
from the walk of your partner. To keep the current ‘T’
pose as a reference at frame ‘0’, change the beginning
frame as ‘0". Select the all the nodes under the
BodyLocator (Edit > select hierarchy). Press ‘s’ (or
Animate > Set key) to add a key pose at frame ‘0’.

Click at frame ‘1’ and make an initial walk pose through
adjusting position-orientation of major body parts (e.g.,
foot, pelvis etc.).

Zoom into the lower body part. When step forwarding,
we need to move the foot and lower the body.

— Move the L_footManipulator forward to 5 unit.

— Select the Pelvis and lower the body and move
forward a little bit.

— Focus on the movement of the key parts such as
foot, pelvis and body locator rather than trying to
add all the details of other parts at the same time.

— If satisfied with current pose, select the all the
nodes in the hierarchy (BodyLocator ) and press ‘s
to keying.

’

To check whether the two key poses properly animated,
scrub between frame 0 and 1.
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4.2. Cross over pose; lift right foot

Move to frame 7.

Select the R_footManipulator and position it in the air
above the left ankle and below the left knee (cross-
over position).

To adjust the rotation of the knee, select the
R_Leg_ikHandle, and press ‘T’ to bring up the
universal manipulator tool. Select the arrow to adjust
the knee direction (review last week lab: ikRPsolver).

Select the pelvis and move up a little bit.

Select the all the nodes and apply keying by pressing
‘s’ (or Animate > set key).

Move the time slider between 1 to 7.

Right foot landing

Move to frame 13.

Select the pelvis and move down as well as lower a
little bit.

Select the R_footManipulator and position it on the
ground(landing position) at unit 10 approximately.

Select the all the nodes and apply keying by pressing

(.

s’
Move the time slider between 1 to 13.

Review your work from Front view whether it is
necessary to rotate other parts (shoulder, pelvis ,
ankle etc.)
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4.3. Cross over pose; lift left foot

Repeat the previous process for the left leg.
Move to frame 19.

Select the L_footManipulator and position it in the air
above the left ankle and below the left knee (cross-over
position).

To adjust the rotation of the knee, select the
L_Leg_ikHandle, and press ‘T’ to bring up the universal
manipulator tool. Select the arrow to adjust the knee
direction.

Select the pelvis and move up a little bit.
Select the all the nodes and apply keying by pressing ‘s’
Move the time slider between 1 to 19.

Left foot landing

Move to frame 24.

Select the pelvis and move down as well as lower a little
bit.

Select the R_footManipulator and position it on the
ground(landing position) at unit 10 approximately.
Select the all the nodes and apply keying by pressing ‘s’.
To see the result, move the time slider between 1 to 24.
Save your file.

For the submission, make a walk cycle (with 3 full-cycles)
representing the personality of your partner.

Generate a video file (screen capture) and post it on your
site.
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