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Modeling

* Joe
o Polygon Models
o NURBS
o Subdivision Surfaces
o Locators
* Hans
o Splitting polygons,
joining objects,
extruding faces
o Extrude, Loft, Revolve,
Trim, Fillet Blend
Surfaces
o Instances vs. Copies

e Dan

o Textures & Material
Properties

o Manipulating &
Deformers

* Anuj

o Hierarchical Modeling

o Grouping and Parenting

o Kinematic Chains and
IK Handles
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NURBS

 Non-Uniform Rational Basis Spline

http://en.wikipedia.org/wiki/File:NURBS_3-D_surface.gif
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Instances vs Copies

* Think of copies as completely fresh objects
taking form of copied object

* |[nstances have geometry dependent on
original

* Copies can be assigned shader independently



* The projection of a 2D image onto the
surface of a 3D object.

 Can be done through Maya’s stock
texture library, custom manipulated
textures, or imported images (.jpg,
.png, etc).

* Advanced texturing involves features
like custom UV coordinates and 3D
layered textures (ex. Bump maps).
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Mapping UV Coordinates
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Materials - Overview

* Materials/Shaders control the appearance of a 3D objects surface in lighting and
rendering (result of raytracing).

* |n Maya, most materials are controlled by networks of nodes determining different
aspects.

* Regular surface materials:
— Lambert (default), Phong/PhongE, Blinn, Aniosotropic

e Others:
— Layered Shaders, Shading Maps, Bump Maps, etc.
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Materials — Hypershade Menu

=R

tEeclcolsh€ons BERE
Right-click Materials Panel > <::>
Graph > Graph Materials on
selected objects.

Work area displays network
of materials applied to
object.

[ Show
Shading Groups ts | Projects | Cortainer Nodes

ALY Y OO IT ‘|| Creste | Bins |

¥ Create Maya Nodes

19 Show Renderer Panels

EEE EEE SR N D EE

Right click
material for

additional
options (ex.
Assign material to
selection or paint

assign shader.)




Manipulators — Basic

EISTEICT sl PEIELT DR T L) N (xE# 8 SEE BN Dees ) 6 DEd
4

e All basic
manipulators rely |
on click-and-drag

.. hp—
,’f'u} RIGHT |

A X-axlIs

axis controls. Y-axis B
e Axis and Z-axISs
transformation '

paths depend on
tool settings.

T ] @SR 2 Wl BLs
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* Allcan be applied
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to edges, faces
and whole objects.

NEZ

B A
» Sy
Q) ¢ ] g
= @
e Move g . ]

: A
transformations v
can be done to
vertices.
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Manipulator Settings

Move Axis

— Determines axis of X,Y,Z
plane based on object,
world or custom
coordinates.

Joint Orient Settings

— Determines rotation
point, useful for setting
up pivot points on
hierarchical objects.

Move Snap Settings

— Objects can be limited to
placement on grid or
other object coordinates.

¥  Move Settings

Move Axis: Object Local
e World Normal
Along rotation axis Normals average
Along live object axis
Custom axis orientation

0.0000 0.0000 0.0000

Set to Point
Set to Edge

Set to Face

Preserve Child Transform
Preserve UVs

Discrete move:

Tweak mode
¥ Joint Orient Settings
v Automatically Orient Joints
Orient Joint to World:
Primary Axis:
Secondary Axis:

Secondary Axis World Orientation:

¥  Move Snap Settings

v/ Retain component spadng
Snap to live polygon: Face center Vertex
¥ Commeon Selection Options
Selection Style: ® Marquee
Camera based selection
Drag
v/ Camera based paint selection
¥ Soft Selection

Soft Select: Reset




= Can be applied to
vertices, edges, and
faces.

= Allows for “sculpted”
manipulation of
polygons.

= Falloff settings in
control panel set
shape of the
transformation.




Used by animators for
non-linear

bending/twisting motions. (SRRt i

Used by modelers to
manipulate geometry
smoothly.

Ex: non-linear bend to

Deformers

bend1Handle
Assets  Animate  Geometry Cac'.e

« Maya 2012 x64 - Student Version: untitled*
Modify Creats  Display
B RN RS A =] S — EIEA-S
Lattice
Wrap
Cluster
STkl ColW O
| GEEE——

SCu i ner o

File Edit Window Create Deformers  EditDeformers  Skeleton Sk Constrain

Animation

General  Curves  Surfaces  Polygons  Subdivs  Deformaton  Ani PaintEffects  Toon

OF ST A LU

Shading Lighting Show Renderer Panels

Eed O
Flare
Sne O
Squash O
Twist O
Wire Tool wave O
Wire DropoffLocator
Wrinkle Tool

Jiggle Deformer =]
Jiggle Disk Cache o
Jiggle Disk Cache Attributes

Point On Curve

List Selected Focus

bend1 tweakl polyPlane1

nenLinear: bend1

Nonlinear seformer Attribute.

Curvature 0,731

=, P
N Z // LowBound  -2.509
» : hwhBound | 2,473
\I ’ }  Deformer Attributes
T b Node Behavior

Extra Attributes

Character
S oEE e E

Musde

BERT@c

Attributes  Show

Musde  Help
i ol ) B x:

Fiuids Fur Hair nCloth

Help

Focus
Preseis
Hide

¥

Custom

SBUTBS (001

03P BANGUIIY

o33 JadeT | xog [EULEyS




Deformers

Ex.1: Wave deformation
to plane.

Ex.2: Squash
deformation applied to
NURB cube.

Other deformers:

— Cluster: batch
vertices/other data types zomes
for manipulation. Useful
for animating isolated
parts.

— Sculpt: Organic-esc
manipulation of
geometry.

— Jiggle: used for rippling
deformations in motion

Notes: squash1HandleShape




Hierarchical Modeling

* Node is unit of information « Parenting Is not Grouping
o Sphere = creation node o Parenting
+ transform node + transformations are
shape node automatically applied to
e Hierarchy is a grouping of all children nodes
child nodes under parent * Limbs
nodes = Joints

« Grouping Is not Parenting
o Grouping involves
* View in the Outliner and Independent objects

Hypergraph. sharing a pivot
» Solar System



Hierarchical Viewing

Outliner Hypergraph Leg Model

ki Hypergraph Hierarchy

Edit View Bookmarks Graph Rendering

e}
leg_lower

leg_foot L ikep_leg
topnurbsCube 1
bottomnurbsCube 1 m % ikesc_foot
leftnurbsCube1
rightnurbsCube 1 m
frontnurbsCube1 " rig_leg

backnurbsCube 1
rig
rig_leg
rig_leg_lower
iksc_leg

iksc_foot
ikrp_leg
defaultLightSet
defaultObjectSet

ik

P e —



l'.ﬂ Autodesk Maya 2012 x64 - Student Version: DADocuments\Projects\Maya\AnujSolarSystemiscenes\AnujSolarSystemmb* --- MarsMoonShape2... 1

Grouping |

File Edit Modify Create Display Window Assets Animate Geometry Cache CreateDeformers EditDeformers Skeleton Skin  Constrain  Character M

B oo paatoon 2 MR FRTEHAEE? § mI SO0 sE E| &
S o o B
Repeat "OpenScene” G

= Recent Commands List

> Cut Ctr4X Group under; @ Parent World
Copy Ctrl+C e Group pivot: Center ® Origin

Paste v Preserve position

Keys
Delete

Create =

Group Node [t :
With Shared L4t
Pivot Point Sl

App|y 3 )
changes to  [Eae e
Pivot Point  [SSEtEy
Ungroup

Lasso Select Tool

Select All by Type 4 i - — = ~ = - -
Quick Select Sets il e Apply Close.

Ungroup

Level ot uetan
Parent p O

Unparent Shift+P O
& NeptuneMoon2

& o Mercury_Orbit

J Mercury
& o Venus_Orbit \

! Venus [ o
& o Earth_Orbit

J Earth

v f EarthMoon_Orbi
¥ | EarthMoon o
(#%) defaultlightSet |

@%) defaultObjectSet ml-

il >
Eaom I
F’
/] DIE

|||1u|
)

|

Solar
System

[

E 10 338
i g
| |
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Parenting

® File- [Edit ‘Modify Create Display Wnndpw Assets Animate Geometry Cache CreateDeformers EditDeformers Skeleton Skin Constrain  Charactsr Musds  Help

B e WAl cEREEEEER L B ST 0 ge M & &) B
Redo Shift+Z
Repeat “OpenScene” G Ll

° ° c 0o ® 2 e Ht !
setiee P S S TP (e P
Cut Ctri+x
Copy Cirl4C View Shading Lghting Show Renderer Panels
Paste Ctrl+V (PRl BERNERE0) @S0 IO
Keys
Delete
Delete by Type
Deletz All by Type
Select Toal
Lasso Select Tool
Paint Selection Tool
Select Al
Deselect
Select Hierarchy
Invert Selection
Select All by Type
Quick Select Sets
Duplicate Ctri4D
Duplicate Special  Ctri+Shift+D O
Duplicate with Transform Shift+D
Transfer Attribute Values (]
Group Cirl+6 O
Ungroup

Laval nf Natail

lygons Subdivs Deformation | Animation. Dynamics Rendering PaintEffects  Toon Musde Fluids Fur

s,

‘ 43 Parent Options
x Hypergraph Hierarchy

Parent method: @ Move objects
v Preserve pasition




Kinematic Chains and IK Handles

* Rigid body segments "Rigging"
connected by joints I
o Limbs
* Forward Kinematics (FK) é
o Every Joint z
* Inverse Kinematics (IK) 1
o Highest Joint to Lowest '
o Faster T
ARy @

~» Single Chain (SC)
~+ Rotate Plan (RP)
 Spline




AR | R ekl

Handles

* Three Kinds of Handles
o Single Chain (SC)
= Articulated features
with joints between
root joints

(U758 i ',P\I‘,'El?i'ﬂl‘"jl'l d,ldﬁf,g'
' " | I“ < | 'l‘.

o Spline Handle
= Curvy, Twisty
shapes
o Rotate Plane (RP)
» Pole Vector
= Twist




IK Handles: How To

5 Surfaces Polyn~~= Subdivs Deformation Animation Dynamics Rendering =

o Joint Tool HeZAaf AL e binilod{id b o

- IK Handle Tool jeomlios (BeNG s BEnEDE B %::%e%::m
= [KSCsolver (SC) o
» kRPsolver (RP)

o IK Spline Handle Tool

= Spline =i

* Click first Joint location : [E——

° Skeleton > e e E  LNR -ERREEEER 8w S S

leg
o leq_lower
leg_foot
o topnurbsCube1
bottomnurbsCube 1
» feftnurbsCube1

Enable Selected IK Handles
Disable Selected IK Handles

VS PYERRT

Assume Preferred Angle
Autopriority

» Shift-Click next (or last)

Enable IK/FK Control
Sticky

&

joint location e
* Press Enter to complete




Questions/Comments

Thank you!
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