SM2231::3D Animation | Basics

Polygonal Modeling



Types of surfaces in Computer Graphics

e Polygonal Mesh
e Non-Uniform Rational B-Spline (NURBS)
e Subdivision Surface (Subdiv)




Polygon Primitives



Polygon Primitive - Sphere

pSpherel pSphereShapel polySpherel initialShadingGroug .~ P

Focus

polySphere: polySpherel Presets
Show Hlde

¥  Poly Sphere History

Radius 0.000 r
Subdivisions Axis 8 r
Subdivisions Height 8 r

Create UVs Sawtooth at pole ~
¥  Axis

Axis 0.000 1.000 0.000

Node Behavior
Extra Attributes




Polygon Primitive - Cone

pConel pConeShapel polyConel initialShadingGroup 4

polyCone: polyConel Presets

¥  Poly Cone History

Radius 0.526 r
Height 0.970 r
Subdivisions Axis 20 %
Subdivisions Height 1 l_
Subdivisions Cap 0 r
Round Cap

Create UVs Normalize and Preserve Aspect Ratio ~
¥  Axis
Axis 0.000 1.000 0.000

» Node Behavior
P  Extra Arttributes




on Primitive - Cube

pCubel pCubeShapel polyCubel initialShadingGroup »
Focus
polyCube: polyCubel Presets

Show Hide

oly Cube History

Width 0.000 ~

Height 0.000 r

Depth 0.000 ~
e __ - Subdivisions Width 4 7
h . \ / ‘ |T ) Subdivisions Height 4 r

= ~ e Subdivisions Depth 3 r

Create UVs Normalize Collectively and Preserve Aspect Ratio ¥
xis
Axis 0.000 1.000 0.000

ode Behavior
xtra Attributes




What makes up an object?

Channels Edit Object Show

rpTorusl ) List\ Selected Focus Attributes Show TURTLE Help
Transform

Translate Y pTorusl pTorusShapel polyTorus1l initialShadingGroup lam 4 )
Translate Z

Rotate X
Rotate Y
Rotate Z
Scale X
Scale Y
Scale Z
Visibility

Focus

k]
[»

Show Hide

0 000 00

]
=

SHAPES
TorusShapel
° INPUTS
polyTorusl

Shape
History -

Smooth Mesh

Displacement Map

Object Display
Arnold
Node Behavior
uuID
Extra Attributes
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Creating a Polygonal Chair




Start with a primitive Adjust the edges




Thickness 0
Local Translate Z 0
Offset 0
Divisions 1
Keep Faces Together On

Thickness
Local Translate Z

0

0

Offset 0

Divisions 1

" ‘ n

Keep Faces Together 0

Extrude out the 4 legs

P

Then extrude the backrest



& Delete these two faces

|
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A

AXA ANV

persp

Prepare to make the panel of the backrest



Use the "Append Polygon™ tool to fill in new polygonal faces
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Rotate the backrest slightly backward



Select all the convex and concave edges

) Bevel Options
EIDRSRRE= == T Edit  Help

Settings

Offset type: ® Fractional (prevents inside out bevels)

Absolute
Offset space: World (ignore scaling on objects)
Local
Width: .1 0
Segments: 2 l

Depth: 1.0000

Mitering: Auto v
Miter Along: Auto v
v Chamfer:
Smoothing Angle:  30.0000 0

v/ Automatically fit bevel to object

Apply

Close

Apply Bevel to these edges



Fraction 0.15
Segments 2

Depth 1 __——

Fraction 0.3
Segments P

Depth 1 P Mitering Auto
Mitering Auto Miter Along  Auto
Miter Along Auto

Chamfer On
Chamfer On

1

Bevel makes the edges more rounded and realistic



Another way to model

Mesh Display Surfaces

Hide Modeling Toolkit
imation Tools

, ¥ Append to Polygon
EX

&  Connect
@ Crease

W
» & @ " Insert Edge Loop

< Make Hole

rd - .
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o /. ) Hide Modeling Toolkit
Animation Tools
~ / ¥ Append to Polygon
> [
\\ m | @ U@ Connect
X @ Crease
Polygon
A - ~ Create Polyg
D ¢ @ : Insert Edge Loop

Paint Reduce Weights
Paint Transfer Attributes

=
@

2

0
®
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Ed

Note that | am
keeping all the faces
4 sided




Shape the faces, edges and vertices to the

Extrude the faces out two times
desired shape
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Polygonal Smoothing

Autodesk Maya 2071/ - Student Ver
Windows m Edit Mesh Mesh Tools Mesh Display Curves Sur

EesssnsaesesasasaRsasasaeEeaesaeasaRsas AN RS asaasaRe R RN e AR aRa RS . e @, - R
19 Riggi Booleans B FX Caching Custao ' g
= Ig' COIﬂblﬂe D = oo °/°, o 1 24
¥ o separme ) g L0
derer Par Conform O 41
IC @ Fill Hole ) B B E =
@ Smooth O
&' Triangulate

&' Quadrangulate O
Mirror
@6  Mirror O
Transfer
Clipboard Actions »
%' Transfer Attributes I
2 Transfer Shading Sets O

at

& Transfer Vertex Order
Optimize
&  Cleanup...

Smooth Proxy

Divisions




Construction History

Channels Edit Object Show

polySurfacel

Translate X

Translate Y

Translate Z

Rotate X

Rotate Y

Rotate Z

Scale X

Scale Y

Scale Z

~

- OO O O O O

o
=

Every action is recorded as

polySurfaceShapel

part of the construction

polySplitRing9

history.

polyDelEdgel6
polySplit32

polySplit31
polyTweak43
polyExtrudeFace43
i polyExtrudeFace42
' polyExtrudeFace41
polyTweak42
polySplit30
polyDelEdgel5
polySplit29
polySplit28
polyDelEdgel4
polyDelEdgel3
polySplit27
polySplit26
polyDelEdgel2 k )
polyTweak41
polySplit25
polySplit24




Construction History

OO OO0 O O

)
=

File 'Edit Create Select Modify Display Windows Mesh Edit Mesh Mesh Tools Mesh Display Curves Surfaces
Mo :Fk - ﬁ ;'; O A Channels Edit Object Show
Undo "LowQualityDisplay" ¥Z : nolySurfacel
— Redo 387 g Animation Rendering FX FX Caching Custom Translate X
Repeat "performPolyPrimitive Plat..." G ) a A & ‘o JOE . = > Translate Y
m '\"'I '\". H - [.. N l// I > Yoo Translate Z
& Recent Commands List - 7 : — Noommm o > >
Rotate X
Cut EX els Rotate Y
k Copy €C j " ‘:. =) w -9 = (1 ] |:. 8 u1 B D :“ ROtaTe z
: ' Scale X
Vv
Paste S Scale Y
k Keys s Scale Z
/7 B Visibility
& Delete SHAPES
Delete by Type > polySurfaceShapel
0 Delete All by Type »  History 0D
Duplicate Non-Deformer Hist ]
i 38D
i ’ Duplicate Channels ]
i i 3D
Duplicxte Speciat . Static Channels ]
O Duplicate with Transform oD _47.?:-?
Constraints Y
Transfer Attribute Values O E_————_?’—_—
Hierarchy Motion Paths 7
- Group %G [ Non-particle ]

Delete the history when
they are no longer needed

\. J




Tris, Quads, N-gons

/

E.g. Smoothing N-gons can result in unpredictable topology

\

Keep the faces as 4

sides polygons
(Quads)

Triangles are ok

But anything more
than 4 sides (N-gons)
can cause undesirable
artefacts



Maya Project



m Edit Create Select Modify Display Wind

New Scene 8N [] . . Project Window
Open Scene.. %0 [] Edit Help
SmiScan S A= EE Current Project: maya New
Save Scene As... %S [] )
= tion: i
Increment and Save <3S = ocation: Users/albertyu/Google Drive/CityU/SM2231 /Projects/polyMod /cow
Archive Scene O & ¥ Primary Project Locations =
Save Preferences Scenes =
Optimize Scene Size O Templates assets =
Import/Export Images images fom
Import... ®1 []
Export All... ] Source Images -
Export Selection... O Render Data fim
Send To Unity 13 Clips ==
Send To Unreal » Sound =
Cloud Import/Export... Scripts o
Game Exporter Disk Cache -
Send to Adobe(R) After Effects(R) ’ Movies data o
Send To Print Studio Translator Data =
Export to Offline File... O Time Editor o
Assign Offline File... O AutoSave autosave £
ATOM 4 Scene Assembly =
e\ P Secondary Project Locations
Create Reference... ¥R [] = hd
Reference Editor e Accept Cancel
View

View Image...

View Sequence...

Set Project...

Recent
Recent Files »
Recent Increments »
Recent Projects »

Quit *®Q



A Maya Project

A Maya project folder contains a
number of subfolders

v ‘ . maya

b ] " - renderData

» | | sourceimages

images

autosave

scenes

workspace.mel




renderData

sourceimages

images

autosave

scenes

workspace.mel

A Maya Project

Maya looks for
texture files here



renderData

sourceimages

images

autosave

scenes

workspace.mel

A Maya Project

Maya render images
here



A Maya Project

v ‘I maya
| renderData

- | sourceimages

~ images

| autosave

0 scones Maya looks for other .ma or .mb

workspace.mel

scene files that are “referenced” by
the current scene file




- sourceimages
| images

- autosave

~ scenes

workspace.mel

A Maya Project

It is IMPORTANT to set up

a Maya project folder
when you start a new project



