Animating Attributes
(in Maya 2008)



but first, understand
Maya internals GUI
MEL Engine
Dependency Graph

e

Maya's internal representation
nodes
with attributes
connected to each other



Dependency Graph

Types of nodes
shape
transform
group
expression
shading

etc.

WIndows->Hypergraph:Connections



Attributes types

Integers
floating point
enumerated
vectors

connections: links between attributes matrices
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Connections

upstream v. downstrearm




DAG

subset of DG transform hierarchy

iy, Hypergraph S [=]
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Outliner
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Animating Attributes

Driven Keys

Expression Nodes



Direct Connections between attributes
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Driven Keys - set one attribute to 'drive' another

with the 'Animation' menu set: Animate-> Set Driven Keys -> Set ...
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NaXala) Graph Editor

Edit View Select Curves Keys Tangents List Show  Help

REAE™ B A= ETY NN N2 [ =T 1 L E]

£
-

H &% pCubel
HE& pConel

IJ << | =




Expression Nodes

Create expressions to set attribute values from
other attributes

Creates an expression node in the DG

1. define variables
2. compute value
3. assign value to attribute



Expression Editor
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In Dynamics menu set, Particles->Particle Set attribute box

creation expression
per Object expression
per Particle expression



MEL/Python
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command line script editor



EL

similar syntax to Expressions, but not same
MEL.: setAttr(pSphere.translateX) = 10;
Expr: pSphere.translateX = 10;

write MEL script to define expression nodes



Script Editor
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“cylinder -ch on -0 on -po 0 —ax 0 1 0 -r 2.139183 -s 20 -hr 1.698585 ;
// nurbsCylinderl makeMurbCylinderl //

CreateMUREBSCone;

setToolTo "CreateNurbsConeCtx";

cone -chon -oon -po0-ax 010 -r1.971325 -hr 2.364568 ;
/! nurbsConel makeNurbConel //

select —r nurbsSpherel nurbsCylinderl bottomCapl topCapl ;
group; xform -os -piv 0 0 O;

select -r nurbsConel ;

select -r nurbsConel groupl ;

group; xform -os -piv 0 0 O;

select —-r nurbsSpherel ;
select —r nurbsCylinderl ;
select -r nurbsConel ;
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// MEL script

/] sets keyframe

// from

[l http://www.fundza.com/mel/quickref2/#keyframel
string $sph[] = “sphere’;

currentTime 1;
setKeyframe ($sph[0] + ".translate");

currentTime 30;
move -r -moveyY 2;
setKeyframe ($sph[0] + ".translate");

playbackOptions -min 1 -max 30;
play;



I/l simpleAnimation.mel

// shows use of setting an *Expression* in MEL

/[ an Expression gets executed each frame and is a way to set up
// procedural animation

I this script also sets the up and initiates playback

/[ from http://www.fundza.com/mel/quickref2/#expressionl

string $exp = ";

for($i = 0; $i < 3; $i++) {

$obj = “sphere’;

move (rand(-3,3)) (rand(-3,3)) (rand(-3,3));
$exp +="select -r " + $obj[0] + ";\n" +
"move -moveY (rand(0,2));\n";

}

$exp += "select -clear;\n";

expression -s $exp -ae 1;
playbackOptions -min 1 -max 30;
/] play;



v+=a,p+=vVv

Bouncing ball where a = (0,-g)

script editor

create a sphere, name it bl
add attributes of velocity in x & y

expression editor

If first frame
bl.velocityY = initVelocity
bl.position = (0,0)
else
add velocity to position
add acceleration (gravity) to velocity
If (positionY <= 0)
K =0.9*K
bl.velocityY = initVelocity*K



Springy ball  f1= (Ks*|p1-p2| - Kd*(v1-v2).(p2-p1)/|p2-pl]) (p2-pl)/|p2-
p1|

script editor

create two spheres, named bl & b2
add attributes of velocity and acceleration in X & y

expression editor

forbl: if first frame, reinitialize position & velocity
else
compute f1, f2
compute al = f1/m1; a2 = f2/m2
update velocity += acceleration
[scale velocity down]
update position += velocity



