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Figure 1-1 Starting Autodesk
Maya 2020 by choosing the icon
[from desktop

& Output Window - m] X

Tnitialized VE2.0 renderer {
Version : 2016.11.53.12. Feature Level 5.
Adapter : Intel(R) UHD Graphics 620
Vendor ID: 32902. Device ID : 22807
Driver : .
APT : OpenGL V.4.5.
Max texture size : 16384 * 16384.
Max tex coords : 32
Shader versions supported (Vertex: 5, Geomectry: 5, Pixel 5).
Shader compiler profile : (Best card profile)
Active stereo support available : O
GPU Memory Limit : 1024 MB.
CPU Memory Limit: 11516.1 MB.
MultiDraw consolidation: enabled
3
OpenCL evaluator is attempting to initialize OpenCL.
Detected 1 OpenCL Platforms:
0: Intel(R) Corporation. Intel(R) OpenCL. OpenCL 2.1 .
Supported extensions: cl_intel dw9 media sharing cl khr 3d_image writes cl_khr byte addressable store cl_khr d3dll
OpenCL evaluator choosing OpenCL platform Intel (R) Corporation.
Choosing OpenCL Device Intel(R) UHD Graphics €20. Device Type: GPU Device is available.
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Figure 1-2 The Output Window

M What's New Highlight Settings e

NEW FEATURES ARE

Figure 1-3 The What’s New Highlight Settings window
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Figure 1-4 The default interface of Autodesk Maya 2020 with persp viewport displayed
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Figure 1-5 Displaying various screen components of the Maya interface
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Figure 1-6 Menubar displayed on choosing the Modeling menuset
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Show/Hide buttons
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Menuset drop-down list

Modeling
Modeling

Animation
FX
Rendering

stomize

Figure 1-8 The Menuset
drop-down list

M Menu Set Editor
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Menus in ment All menus;
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Figure 1-9 The Menu Set Editor window
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Figure 1-11 The Warning: Scene Not

Figure 1-10 The File Buttons group
Saved message box
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M Open

Current filepath —g

Bookmarks

Filepath rule 4
and folder
navigation

Set current project:

Main Selection panel Options panel

Figure 1-12 The Open dialog box

Figure 1-13 The Selection
set icons group

Figure 1-14 The Selection Mask Icons group displayed on choosing
the Select by hierarchy and combinations buiton

Figure 1-15 The Selection Mask Icons group displayed on
choosing the Select by component type bution

Figure 1-16 The Selection Mask Icons group displayed on
choosing the Select by object type bution

All objects on

All objects off

Sawe to Shelf

Figure 1-17 Flyout displayed
on choosing the Set the object
selection mask button
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Figure 1-18 The Snap
Buttons group

Cube snapped to the curve

Figure 1-21 The Render View window
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Figure 1-22 The Output Window
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Figure 1-23 The Render Settings window
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Figure 1-24 The Absolute transform area Figure 1-25 The Relative transform area

Figure 1-26 The Rename area Figure 1-27 The Select by name area
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Import Human K Example

Import Animation Example
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Combine

Figure 1-28 The Modeling Figure 1-29 The Human IK window
Toolkit window
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Figure 1-30 The Attribute Editor
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M Tool Settings — O X

Ch
Reset Tool Tool Help

pSphere1 Transform Node
Edit Pivot

SHAPES Shapes Node
pSphereShapel

INPUTS
polySpherel

Layer Editor

Figure 1-32 The Channel Box /
window Layer Editor

Polygons
henu of
items to Shelf Tabs
hodify Shelf Editor...
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Mavigate Shelves

Mew Shelf

Delete Shelf

Load Shelf...

Save All Shelves

Figure 1-34 Flyout displayed on choosing the
Menu of items to modify the shelf button
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M Shelf Editor - O b4

Shelves

Shelves Shelf Contents
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Save All Shelves

Poly Modeling
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Renderer Panels
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Navigate Shelves 3

Shelf Editor...
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Figure 1-36 Cascading menu displayed on
choosing the Navigate Shelves option

M ¢ New Shelf ? x
M Jump to Shelf ? % M Create New Shel

Figure 1 '3. 7 The Jump Figure 1-38 The Create
to Shelf window New Shelf window
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Figure 1-39 A new Shelf added
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Figure 1-40 The Confirm
message box
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Figure 1-41 The Move Tool
manipulator
[ Tool Settings = =

Reset Tool Tool Help
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Edit Pivot
VP

Joint Orien
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Figure 1-42 The Tool Settings (Move Tool) window
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4 Pivot point

Figure 1-44 The Rotate
Tool manipulator

M Tool Settings = =

Reset Toaol Tool Help

Figure 1-45 Puartial view of the Tool Settings
(Rotate Tool) window

Figure 1-46 The Scale Tool manipulator
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Commeon Selection Options

Reset Tool Tool Help

Figure 1-47 Partial view of the Tool Settings (Scale

Tool) window
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Figure 1-48 The shortcut menu
with various layout options
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M Panels = = -

Delete

Figure 1-49 The Panels window

Set the sart time of
animation
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playback range Auto Keyframe
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of animation
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Figure 1-50 The Time Slider and the Range Slider
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Help
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Figure 1-51 The Preferences window
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Panel Menu

Figure 1-52 The Panel menu

Grid
Film gate
Resolution gate Mray joints
Gate mask ¥ray active Components
Field chart Hray Exposure
Lock Camera Safe action Isolate select Camma
Safe title Depth of field wiew Transform
m TN 7:,.- 5 - sRGE gamma
Muit\sample anti-aliasing
Motion blur
Screen space ambient occlusion
Grease Pencil
Shadows
2D PaniZoom Use all lights
Image Plane Tesdured
Bookmarks Wireframe on shaded
— Camera attributes Use default material
L Select camera — Smooth shade all
— Wireframe

Figure 1-53 The Panel toolbar

Shading Lighting
front

persp

side

top

New Perspective

New Orthographic

Stereo Cameras

Figure 1-54 The shortcut menu
displayed on right-clicking on the
Select camera tool
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M Bookmark Editor (persp) - 0 >

Name

y Add to Shelf Mew Bookmark Mew 2D Bookmark Delete

Figure 1-55 The Bookmark Editor (persp) window

M Grease Pencil %
A EO®

Figure 1-56 The Grease Pencil window

M Grid Options - O o4
Edit Help
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units

Color

Display

Apply and Close Apply Close

Figure 1-57 The Grid Options window
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INPUTS
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Figure 1-58 The Channel

Box /Layer Editor
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Membership

Delete Unused Layers

Layers Opt

Figure 1-59 Creating a new layer Figure 1-60 The Edit Layer window

wn the Layer Editor

M Edit Layer

Name
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Figure 1-61 The Attribute Editor
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Figure 1-62 The Hotkey Editor
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Figure 1-63 Using the Search By filter
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Figure 1-64 The Hotbox



1-20 Autodesk Maya 2020: A Comprehensive Guide

M outliner - o X

Figure 1-65 Objects displayed in
the Outliner window

Create Polygon Tool [
Plane [ Disc [
Cylinder [ Sphere [
9 Torus [
ol

Spherical Harmanics

]
O
]
]
O
]
]
]
(]
]

Ultra Shape

Figure 1-66 Marking menu displaying
options used for creating default objects
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Object Mode

Vertex v

Vertex Face Multi

pSpherel..
Select

Select All
Deselect All
Select Hierarchy

Invert Selection

Select Similar
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In

Outp

Paint
Metadata

Actions

Figure 1-67 Marking menu displaying
components of the selected object

Cache  Arnold Help

Alembic Cache
BIF Cache

Geometry Cache
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3 gamma

Figure 1-68 The marking menu displaying
various tools for modifying an object

Open Alembic...
Reference Alembic...
Import Alembic...
Replace Alembic...
Export All to Alembic...

Export Selection to Alembic...

ut Alembic...

Figure 1-69 Flyout displayed on choosing the
Alembic Cache tool from the menubar

Figure 1-70 Puartial view of the
Workspace drop-down list
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Figure 2-1 A polygon sphere

X
Reset Tool Tool Help

Description

Single-click Settings

Create Settings

After Creation Settings

Figure 2-2 The Tool Settings (Polygon Sphere Tool) panel

Channels Edit O
pSpherel

SHAPES
pSphereShapel

INPU
polySphere1

Figure 2-3 The Channel
Box / Layer Editor
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Figure 2-4 A polygon cube

Figure 2-5 A polygon prism

Figure 2-6 A polygon
pyramid

Figure 2-8 A polygon helix
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Figure 2-9 A soccer ball

Figure 2-10 A platonic solid

Focus
Presets

" Show Hide

Figure 2-11 The text 3D Type displayed Figure 2-12 The typel tab in Attribute Editor

Figure 2-13 The default SVG mesh displayed Figure 2-14 The SVG mesh displayed
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Figure 2-15 The separated SVG mesh Figure 2-16 The arrow shaped SVG file

Figure 2-18 The objects created using the Gear tool

persp

Figure 2-19 Some super shapes created
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Mesh Edit Mesh  Mes

Baoleans

Combine

Separate

Conform
Fill Hole
Reduce
Smooth
Triangulate

Quadrangulate

Mirrar

Clipboard Actions
Transfer Attributes
Transfer Shading Sets

Transfer Vertex Order

Cleanup...

Smooth Pr

Figure 2-20 The Mesh menu

Booleans 4

O Union O
Difference O

Combine

Separate

" Intersection

Figure 2-21 The Booleans tools

Figure 2-22 A torus and a sphere placed in the viewports
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Figure 2-23 The Union operation
carried out on the torus and the sphere

Figure 2-24 The Difference operation
carried out on the torus and the sphere

Figure 2-25 The Intersection operation
carried out on the torus and the sphere

Figure 2-26 The selected face separated
from the polygon object

Figure 2-27 The polygon objects

Figure 2-28 The plane wrapped onto the
polygon sphere
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“ Surronding edges of
B the deleted face
B sclected

Figure 2-29 Edges of the deleted face selected Figure 2-30 Filled hole of the cube

Figure 2-31 The polygon object Figure 2-32 Triangulated mesh of a polygon object

Figure 2-33 The polygon object Figure 2-34 The smooth polygon object
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Figure 2-39 Selected polygon object beveled

Figure 2-38 UVs of the sphere

Figure 2-40 Selected edge beveled
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Focus

Presets

" Show Hide

Poly Bevel History

Load Attributes

Figure 2-41 Various bevel attributes in the
Attribute Editor

Figure 2-42 The Bridge connection between the two edges

Figure 2-43(a) Selected vertices Figure 2-43(b) A circular shape created using
the Circularize command
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Figure 2-44 The connected edge displayed

Figure 2-45 Selected vertex gets split into
multiple vertices

Figure 2-46 The extruded vertex Figure 2-47 The polyExtrudedEdge#
In-View Editor
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Figure 2-48 The extruded face Figure 2-49 1op vertices to be merged

Figure 2-50 Center vertices to be merged

Figure 2-51 Smoothing applied to the selection

Figure 2-52 A new polygon face created
using the Chamfer Vertices tool
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Figure 2-53 A shape created using the
Create Polygon tool

] Tool Settings = =

Reset Tool Tool Help

New segment
created

Insert Edge Loop

Tool cursor
Figure 2-54 A new segment created Figure 2-55 The Tool Settings (Insert
using the Insert Edge Loop Edge Loop tool) panel

New segments
created

Figure 2-57 New segments created using
the Offset Edge Loop tool
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Figure 2-58 The model of a coffee mug

Tool Settings

id, then pull up for height or single-click on the grid.

TEE

Reset Tool Tool Help

Figure 2-59 The Tool Settings (Polygon Cylinder Figure 2-60 Cylinder created in the

Tool) panel

viewport

Vertices to be selected

Figure 2-61 Bottom vertices
of the cylinder selected
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Figure 2-62 Bottom vertices of the  Figure 2-63 Basic shape of the mug
cylinder scaled created

two edge
inserted

Figure 2-64 Two edges inserted at the top and Figure 2-65 1op faces of the cylinder
bottom of the cylinder selected

Figure 2-66 The top selected faces of ~ Figure 2-67 The polyExtrudeFace# In-View
the mug scaled down using the Scale Editor displayed
Tool
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Two edges

Figure 2-69 Two edges of mug selected Figure 2-70 Selected edges beveled

Figure 2-71 A face of mug selected Figure 2-72 Fuce of the mug scaled down
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Figure 2-73 A face of the mug selected — Figure 2-74 A face of the mug scaled down

L Bridge Options -

Edit Help

Descripti

Settings

Eridge

Figure 2-75 The Bridge Options window
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Figure 2-76 The mug displayed in all viewports

Figure 2-77 The model of a skateboard
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Tool Settings = =

Reset Tool Tool Help

Single-click Settings

Create Settings

After Creation Settings

Figure 2-78 The Tool Settings (Polygon Cube Figure 2-79 A cube created
Tool) panel

| Vertices to be
selected

Figure 2-80 The vertices selected Figure 2-81 The Figure 2-82 The
selected vertices scaled basic shape of the deck
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Two new
— segment
added

Figure 2-83 Two new segments created in the front-Z ~ Figure 2-84 Two segments
viewport created in the top-Y viewport

M Tool Settings = =

Reset Tool Tool Help

LT

Figure 2-85 The Tool Settings (Polygon Figure 2-86 The cube created
Cube Tool) window

Figure 2-87 The adjusted vertices of Figure 2-88 Dragging the selected vertices
the base along the -Z axis
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Four new
segments
added

Figure 2-89 Four new segments inserted in
the front-Z viewport

X

Tool Help

After Creation Settings

Figure 2-90 The Tool Settings (Polygon Cylinder Tool) panel

Figure 2-91 The cylinder rotated and Figure 2-92 The cylinder rotated
and aligned in the side-X viewport

aligned in the front-Z viewport
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Figure 2-94 The cylinder after
extrusion in the persp viewport

t New
segments

Figure 2-96 New segments added to truck

= 1 0 B = [T

===

Figure 2-95 The cylinder after
extrusion in the persp viewport

Figure 2-97 The parts aligned
with base in the front-Z viewport
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Lighting Show Renderer Panels
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Figure 2-99 The wheel aligned with bolt1 in all viewports
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Figure 2-100 The wheell moved to Figure 2-101 The base3 moved and rotated
opposite direction of wheel

Selected Vertices

Figure 2-102 Moving the selected vertices up along the Y axis

Figure 2-103 The model of a hand

Figure 2-104 Choosing Vertex from marking menu
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Figure 2-105 Scaling selected vertices uniformly

Figure 2-106 Aligning the vertices

Figure 2-107 Selected faces of wrist side
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Figure 2-110 The selected faces rotated
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Figure 2-111 The selected faces rotated
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Figure 2-113 New edge added to the hand
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Figure 2-115 Selected faces extruded
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Figure 2-117 Aligning the vertices of fingers using the Move tool
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Figure 2-119 Preview of the smooth hand

Figure 2-120 Top faces of the nail area selected
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Figure 2-122 The values set in the polyExtrudeFace4 In-View Editor
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Figure 2-124 Two new edge loops added
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Figure 2-125 Moving the selected edge wpward

Figure 2-126 Moving the selected edge
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Edges to be added

persp.

Figure 2-127 Added edges for perfect shape

Figure 2-128 The preview of the smooth hand

Figure 2-129 Model to be created in Exercise 1
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Figure 2-130 Scene to be created in Exercise 2

~—

Figure 2-131 Scene to be created in Exercise 3
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NMURBS Cylinder

NURBS Sphere

NURBS Cube NURBS Cone

Figure 3-1 Accessing NURBS primitives from the Shelf

Figure 3-2 The NURBS sphere

M Tool Settings = =
Reset Tool Tool Help

Description
ngle-click on the grid

Create Settings

Figure 3-3 The Tool Settings (NURBS Sphere Tool) panel
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Start sweep angle = 270
End sweep angle = 90

Figure 3-4 Partial Figure 3-5 The faceted and smooth appearances of spheres
sphere created

Mumber of Sections = 8 (default) Murmber of Sections = 18 Mumber of Sections =
Mumber of Spans =4 (default) Number of Spans = 4 Mumber of Spans = 8

Figure 3-6 The number of sections and spans on spheres

Figure 3-7 Spheres created on X, Y, and Z axes
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SHAPES
nurbsSphereshapel
INPUTS

Figure 3-8 The Channel Box /
Layer Editor

Figure 3-9 The NURBS cube
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Create Settings

Surface degree

After Creation Settings

Single-click Settings
idth
Height
D

Tool Settings

Reset Tool

then pull up for height, or sin

1 Linear

Adjust U and ¥ patches

Tool Help

ick on the grid,

Figure 3-10 The Tool Settings (NURBS Cube Tool) panel

Figure 3-11 The NURBS cylinder
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M Tool Settings = =

Reset Tool Tool Help

Description

hen pull up for

Create Settings

® Eoth

After Creation Settings

Figure 3-12 The Tool Settings (NURBS Cylinder Tool) panel

Figure 3-13 The NURBS cone
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After Creation Settings

Single-click Settings

Tool Settings

Reset Toal

Tool Help

Figure 3-14 The Tool Settings (NURBS Cone Tool) panel

Figure 3-15 The NURBS plane
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M Tool Settings = =

NURES Plane Tool Reset Tool Tool Help

After Creation Settings
Adjust Uand V patches

Single-click Settings

Figure 3-16 The Tool Settings (NURBS Plane Tool) panel

Figure 3-17 The NURBS
torus
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M Tool Settings
Reset Tool Toal Help

Description
Dra lick on the grid.
Create Settings

Goooa | @

Single-click Settings

Radius

Figure 3-18 The Tool Settings (NURBS Torus Tool) panel

Figure 3-19 The NURBS curcle
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™M Tool Settings = =

Reset Tool Tool Help

-click on the grid

After Creation Settings

Adjust sections

single-click Settings

Figure 3-20 The Tool Setting (NURBS Circle Tool) panel

Figure 3-21 The NURBS square
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L Tool Settings

MURES 5quare Tool Reset Tool Tool Help

Deescri
ngle-click on the grid.
Create Settings
1 Linear
Spans per side

After Creation Settings

Single-click Settings

Figure 3-22 The Tool Setting (NURBS Square Tool) panel

Surface Point

- Control
Werex

Figure 3-25 Isoparm of the NURBS Figure 3-26 Control Vertex of the NURBS
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Figure 3-27 Hull of the NURBS Figure 3-28 Surface UV of the NURBS

M Tool Settings = B

Reset Tool Tool Help

* 3 Cubic

Knot spacing: ® Unife Chord length
v Multiple end knots

Figure 3-29 The Tool Settings (CV Curve Tool) panel

Surfaces

Loft

Flanar
Revolve
Birail
Extrude

Boundary
Square

Bevel

ooooo~-oodo [

Bevel Plus

Figure 3-30 The Surfaces
Sfloating menu
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Figure 3-31 The NURBS curves before

applying the Loft tool

Figure 3-32 The lofied surface created

after applying the Loft tool

Edit Help

Loft Options

Polygons

Apply

Partial

Bezier

) - |

check box cleared

Figure 3-33

The Loft Options window

4 @

Figure 3-34 Surface created with the Close

box selected

Figure 3-35 Surface created with the Close check
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/)

/

Figure 3-36 NURBS curves for
creating a surface

Figure 3-37 Surface created on selecting the Figure 3-38 Surface created on selecting the
Linear radio button Cubic radio button
M Planar Trim Surface Options = =

Edit Help

Planar Trim

Figure 3-39 The Planar Trim Surface Options window
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Figure 3-40 The profile curve created

Figure 3-41 The NURBS surface
created afier using the Revolve tool

Edit Help

Revolve Options = =

Revolve

Figure 3-42 The Revolve Options window
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Curve Segment Manipulator

Figure 3-43 Dragging the
Curve Segment Manipulator

Extrude Options

Partial

Polygons Bezier

Extrude Apply

Figure 3-44 The Extrude Options window
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Path Curve

Profile Curve

CADCI

Figure 3-45 The profile curve and the path
curve for creating an extruded surface

Figure 3-46 Extruded surface created on selecting the Closest end point radio button

Figure 3-47 Extruded surface created on selecting the Component radio button
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M Extrude Options = =

Edit Help

* Profile normal

Extrude Apply

Figure 3-48 The Extrude Options window with the Distance
radio button selected

MURBS surface will be crearad
inthis enclosed area

Figure 3-49 Four NURBS curves created

2] Boundary Options = =
Edit Help

Boundary

Figure 3-50 The Boundary Options window
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~_

Figure 3-51 A NURBS circle

INPUTS
bevell

Figure 3-52 The bevel surface created Figure 3-53 The bevell node in
the INPUTS area

ST TN

Figure 3-54 A NURBS circle
created in the top-Y viewport
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Figure 3-55 The beveled surface created  Figure 3-56 The bevelPlus1 node
using the Bevel Plus tool displayed in the INPUTS area

Figure 3-57 The flower model

M NURRBS Circle Options

Pivot: ® Object User defined

Mormal axis

Linear

None

Figure 3-58 The NURBS Circle Options window
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Selected control vertex

Figure 3-59 Selected control vertices

Figure 3-61 The aligned shapes in the
viewport

Figure 3-60 Control vertices afier
scaling

persp

Figure 3-62 Shapes after duplicate in persp
viewport



3-22

Autodesk Maya 2020: A Comprehensive Guide

Figure 3-64 The scaled shape of the flower
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Profile 1

Profile 2

Figure 3-65 Profile curves for leaf

Figure 3-66 Profile curves modified
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Figure 3-67 Leaf created by using lofi

persp

Figure 3-68 Leaves created by using loft

Figure 3-69 The tea cup
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Figure 3-70 The profile curve for Figure 3-71 The tea cup created
the tea cup

Figure 3-74 Vertices selected
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Figure 3-75 Crease created in the tea cup Figure 3-76 Selected vertices scaled outward

Figure 3-77 The profile curve drawn

SHAPES

Figure 3-78 The nurbsCirclel
area in the Channel Box / Layer
Editor
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Figure 3-79 The extruded swrface displayed Figure 3-80 Final output of the cup

Figure 3-81 Model of an apple

Figure 3-82 Model of a lantern

Figure 3-83 Model of a castle
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Figure 3-84 Model of a candle stand Figure 3-85 Model of a Table
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Isoparm
- g - =
D Object Mode
Control Vertex Hull

Surface Patch Surface UV

nurbsSpherel...

Select

Invert Selection

Select Similar

Outputs
Faint

Figure 4-1 Choosing Surface Patch from the
marking menu

HNURBS
curve

NURES surface

Figure 4-2 The NURBS curve created Figure 4-3 The NURBS curve projected
on the NURBS surface

Figure 4-4 The aligned surfaces and
selection handles
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M Tool Settings

Trim Tool Reset Tool Tool Help

¥ Trim Settings

Fitting tolerance
¥ Standard Options

p original

Figure 4-5 The Tool Settings (Trim Tool) panel

M Attach Surfaces Options = = “

Edit Help

Attach method Connect #® Blend

Blend bias:

Figure 4-6 The two NURBS surfaces Figure 4-7 The Attach Surfaces Options window

Figure 4-8 Surfaces connected on selecting Figure 4-9 The surfaces connected on
the Blend radio button selecting the Connect radio button
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attachSurfacel

k] Focus

[ Presets

¥ Attach Surface History
Input Surf 1 nurbsPlaneShapel

Input Surf 2  nurbsPlaneShapel

Figure 4-10 The attachSurfacel tab in the Attribute Editor

M Align Surfaces Options = =

Figure 4-11 The Align Surfaces Options window
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Figure 4-12 The opened NURBS surface

Figure 4-13 The closed NURBS surface

Edit

Help

Extend

Extend Surface Options = =

Figure 4-14

The Extend Surface Options window

Figure 4-15 The hut roof before using the
Extend Surfaces tool

Figure 4-16 The hut roof afler using the
Extend Surfaces tool
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Figure 4-17 The yellow dotted line
displayed on the NURBS surface

M Offset Surface Options = =
Edit Help

Figure 4-18 The Offset Surface Options window

M Rebuild Surface Options = =

Edit Help

Qutput geometry

Rebuild Apply

Figure 4-19 The Rebuild Surface Options window
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Edit

Help

Reverse

Reverse Surface Direction Options

Apply

_] |

Figure 4-20 The Reverse Surface Direction Options window

w

Opacity:

Profile

Sculpt Parameters

on “

Tool Settings

Reset Tool

SOl

Tool Help

Figure 4-21 Partial view of the Tool Settings (Sculpt Geometry Tool) panel

Figure 4-22 The Sculpt
Geometry Tool cursor
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Figure 4-23 The NURBS plane before sculpting  Figure 4-24 The NURBS plane sculpted
using the Push tool

Figure 4-25 The NURBS plane sculpted using
the Pull tool

Figure 4-26 Surface before smoothening Figure 4-27 Surface after smoothening

Figure 4-28 Surface before sliding Figure 4-29 Surface afier sliding
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& 4

Figure 4-30 Surface before erasing Figure 4-31 Surface afier erasing

M Convert NURBS to Polygons Options = =
Edit Help

Attach multiple output mes

Tessellate

Figure 4-32 The Convert NURBS to Polygons Options window

Figure 4-33 Surface created on selecting the  Figure 4-34 Surface created on selecting the
Triangles polygon type radio button Quads polygon type radio button
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L] Convert NURBS/Polygons to Subdiv Options S=

Edit Help

Figure 4-35 The Convert NURBS/Polygons to Subdiv Options window

Figure 4-36 The model of a cowboy hat

M NURES Cylinder Options
Edit Help

User defined

Create Apply

Figure 4-37 The NURBS Cylinder Options window
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Vertices to
be selected

Figure 4-39 Scaling the selected vertices
uniformly

Figure 4-40 Scaling the selected vertices along the Y axis

Figure 4-41 The vertices selected

- P , .
i —

Vertices to be selected

Figure 4-43 Vertices to be selected

Figure 4-42 Scaled mesh

Figure 4-44 The modified mesh
afler moving the vertices
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Isoparm to be
selected new
Isoparm

added

Figure 4-47 Vertices to be selected Figure 4-48 The modified mesh

Two
Segments
added

Figure 4-49 The two new
isoparms added

Vertices
to be
selected

Figure 4-50 Selecting vertices Figure 4-51 The final output
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Figure 4-52 Model of a ship

Figure 4-53 Curve created for the base of the ship

Edit

Duplicate Special Options = B
Help

Geometry type: ®

Translate

Mumber of ¢

Duplicate Special

Figure 4-54 The Duplicate Special Options window
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Figure 4-55 The duplicate curve rotated

Figure 4-56 Surface created

Edit Help

Rebuild

Rebuild Surface Options = =

Werlices to be
selectsd

Figure 4-58 Selecting vertices

Figure 4-59 Vertices moved downward to create
the tail of the ship
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Selected
isoparm

Figure 4-60 The duplicate surface created Figure 4-61 The two selected isoparms

Control
Flaces to | wertices
insert the o b
isoparms selected
Figure 4-62 Inserting isoparms Figure 4-63 The vertices selected

Figure 4-64 Moving the vertices along the Y axis
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Show Renderer Panels View Shading Li g Show Renderer Panels

1EoE BE0| o =™ n 444 Ao BED| O

top -Y

Show Renderer Panels View Shading Renderer Panels

IBon BEoi o L5 2 I Eonn BEmi o

=g =

front -Z

Figure 4-65 The NURBS curve aligned in all viewports

Figure 4-66 The cylinders aligned on the Figure 4-67 The handrail created
curve surface

Figure 4-68 The handrail aligned
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Figure 4-69 Copied railing surface is reversed

Figure 4-70 The shape of the
deck created

Figure 4-71 The duplicate decks aligned together
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Figure 4-72 The chimneys created

Figure 4-73 The model of a handbag

/

Figure 4-74 The model of a chair
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View Toolbar -|:

UV Texture

Coordinates area |

off

Inverse

(o UV sh

Figure 5-1 The UV Editor

Off

Clear Inverse

Pinning

ect By

Transform
Create

Cut and Sew
Unfold

Align and Snap

Arrange and La

Figure 5-2 The UV Toolkit

¥ Pinning

in i FinToaol

H
4% Invert Pinning
L

* Unpin Al

Figure 5-3 The Pinning area

— UV Toolkit area
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Grab I Lattice

+ '+ Pinch ., Smear

A
45 Symmetrize

Figure 5-4 The Tools area

Figure 5-6 The projection planes created
on applying automatic mapping

Project
IWlanipulator
Handle

Figure 5-7 The cylindrical mapping
projection manipulators
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Edit Help

Manipulator

Project

Figure 5-8 The Cylindrical Mapping Options window

Figure 5-9 The spherical mapping  Figure 5-10 The Spherical Mapping Options window
projection manipulators

Project
Manipulator
Handle

Figure 5-11 The planar mapping
projection manipulator handle
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1 Planar Mapping Options
Edit Help

Projection Manipulator

Fit pro

Project

Figure 5-12 The Planar Mapping Options window

M|

Enter nev

lambert2)

Figure 5-14 The Rename
node window
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Woodbox

lambert: W hox Presets LI

Template: lambert
-

¥ Bump/Mormal Mapping
Map

Figure 5-15 Clicking on the checker button next to the Figure 5-16 The wood texture
Color attribute in the Common Material Properties panel ~ applied to the cube

i .
I, Lm

T
l

Figure 5-17 The UV shell for cube Figure 5-18 The 2D UV texture coordinates afier scaling

IR
m
mE

Figure 5-19 Edge 12 to be selected Figure 5-20 The 2D UV coordinate
from the UV Editor partially mapped over the texture

E
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Figure 5-21 The 2D UV coordinate
completely mapped over the texture

Figure 5-22 Front view of the unwrapped
model of the hut

Figure 5-23 Back view of the unwrapped
model of the hut
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Edges
inserted
and
aligned

Figure 5-24 Vertices moved upward Figure 5-25 Four edges inserted in the hut

selected

Figure 5-26 The faces to be selected Figure 5-27 The edges to be selected
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Figure 5-28 Scaling the Figure 5-29 The faces of hut extruded
edges of the hut inward

Figure 5-30 The selected faces of the hut Figure 5-31 Selected faces of the hut extruded
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M Create Render Node = X

& Fluid Texture 2D

Utility

Outputs
paint

‘5% Fluid Texture 3D

Leather

Close

Figure 5-32 Choosing the Lambert material Figure 5-33 Choosing the Checker button
[from the marking menu from the Create Render Node window

Image Te

{0/2) UV shells, (0/40) overlapping UVs, (0/0} reversed UVs

Figure 5-34 Front faces of the Figure 5-35 The UV Editor displaying the unwrapped hut
hut selected
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fieww Image

{112} UV shells, {24/38) overlapping UVs, (0/0) reversed UVs

Figure 5-36 Scaling the front part of the hut

Figure 5-37 Faces of the left part of Figure 5-38 Scaling the UVs of side and front
hut selected parts of the hut
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Figure 5-39 Right edge of the front part selected ~ Figure 5-40 The right side edges of the front
attached to lefi side edges of the right part

Figure 5-41 UVs of the left part selected Figure 5-42 Front and left parts of the hut

Figure 5-43 Final model of hut with
uniform distribution of checkers
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Figure 5-45 The unwrapped model of the exterior of a house
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File Edit

Materials

lambert1

Create

particle ...

Hardware ¥ Shader Ball

OB 0|6

Untitled_1

lambert1

Bump/Normal Mapping

A ial Properties

Tabs  Graph

=

standard5u...

Figure 6-2 The Browser lab in the Hypershade window

Sl R
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Swatches to auto update
View as icons

View as list

View as small swatches
View as medium swatches
View as large swatches
View as exira large swatches

Filter Indicator
Sort by reverse order
Sort by time

Sort by type

Sort by name

Figure 6-3 The Browser panel toolbar in the Hypershade window

Input connections

Input and output connections
Output connections

Clear graph

Add selected nodes to graph
Remove selected nodes from graph
Rearrange graph

Graph materials on selected objects

Restore last closed tab

Grid point snapping on/off

Grid show/hide

Toggle the icon swatch size of selected nodes to small/large

Toggle the display of the attribute filter field on selected nodes on/off
Show attributes from custom attributes view

Show primary attributes on selected nodes

Show connected attributes on selected nodes

Hide attributes on selected nodes

Figure 6-4 The main toolbar of the Hypershade window

Indicates that either text filter or at least one of the show menu filters is in use
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lambertl

lambert: lambertl Presets T E

View: Template: lambert

Common Material Properties

Diffuse
Bump/Mormal Mapping
Map
Advanced Material Properties

Ray Tracing

Figure 6-5 The Property Editor displaying the Lambert
shader attributes

[ <<

Figure 6-6 The Color History palette
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3D Textures
Env Textures
Other Textures
Li

Leather

Mandelbrot 3D

e

& Layered Texture

Close

Figure 6-7 The Create Render Figure 6-8 The spheres showing the
Node window effect of the Ambient Color attribute

Mo Bump Map Moise Texture Bulge texture

Bulge texture Bump Map Bump Map
Bump Map

Figure 6-9 Spheres showing the effect  Figure 6-10 Object after applying different textures to the
of the Incandescence attribute Bump Mapping attribute

Figure 6-11 Spheres with different glow intensities
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M Create Render Node - X

Optical FX

Figure 6-12 The Optical FX option displayed

Figure 6-13 The Anisotropic
shader applied to an object

Figure 6-14 The Blinn Figure 6-15 The Lambert shader
shader applied to a sphere applied to a sphere
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Figure 6-16 The Layered Shader applied
to an object

layeredShaderl

Sample .

Type Layered Shader
¥ lLayered Shader Attributes

Layer Shaders

de Apply to Render Passes

Figure 6-17 The layeredShaderl tab in the Property Editor

Figure 6-18 The plane rendered using Ocean
Shader
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oceanShaderl

oceanShader: oceanShaderl Presets

Type  Ocean Shader

Ocean Attributes

Common Material Attributes

Trough Shadowing
Translucen

Translurence Foe

Figure 6-19 The Common Material Attributes area of the Ocean
Shader

Figure 6-20 The Phong shader Figure 6-21 The Phong E
applied to a sphere shader applied to a sphere
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rampShaderl

er: rampShaderl Presets*

Sample

Type Ramp Shader

Common Material Attributes

Color

Figure 6-22 The rampShaderl tab in the Property
Editor

Click the handle to edit
the color entry
Drag the handle to adjust—x

the position of the color o
ertry Clickinthe Ramp to

add a new color ent
Click to delete the color i

antry

Figure 6-23 The color ramp in the
Color area of the rampShaderl

Figure 6-24 The Ramp Figure 6-25 The Shading Map shader
Shader applied to sphere applied to sphere
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Figure 6-26 The textured model of the cube

Reset Tool Tool Help

After Creation Settings

Figure 6-27 The Tool Settings (Polygon Cube
Tool) panel
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initial_texture

M Create Render Node

3D Textures
Env Textures
Other Textures

Leather

Close

Figure 6-29 Choosing the Checker button
from the Create Render Node window

Presets

Template: lam

Figure 6-28 Choosing the checker button
corresponding to the Color attribute

Oul Assign Material To Selection

3

Refresh Swatch
Graph Netwaork

initial_texture...

verride From

Rename
Create asset from selected

d Shader

Help on "lambert"

Ocean Shader

Figure 6-30 Choosing Assign Material To
Selection from the marking menu
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W - ol

00) st (010) overspping UV, (00) reversed UV

Figure 6-31 The UV Editor

¥ UV Snapshot Optiens
Edit Help

¥ Settings
Filename; ocuments'

rmat:  Maya IFF

Apply and Close Close

Figure 6-32 The UV Snapshot Options window

face

faces

face 4

face 3 face1 face 2

Figure 6-33 UVs in the canvas area of Photoshop
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Figure 6-34 Fitting the image into face 1 Figure 6-35 Different patterns created on the image

x '
| v | G

Figure 6-36 The textures placed on face 1
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Figure 6-38 A copy of window created on face 1~ Figure 6-39 Patterns created on face 2 and face 3

Bevel & Emboss
Styles Structure
pre— .

CEE |
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;
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[¥] Preyiew

Figure 6-37 The Layer Style dialog box
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psdFileTexd

Presets

¥ File Attributes
Filter Ty Quadratic bt

Pre Filter

Image Name

Reload

Link To Layer

Figure 6-41 The psdFileTexl1 tab Figure 6-42 The texture applied to all
sides of the cube

Figure 6-43 Model of an eyeball
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*  Ramp A .
¥ Ramp Attributes Ramp Attributes

Type URamp - pe URamp

Inte on Bump hd on  Bump

Figure 6-44 The nodes in the color area of  Figure 6-45 The color nodes arranged in the
the rampl shader color area

Figure 6-46 Initial eyeball material
applied to the NURBS sphere

M Create Render Node — X

Enw Textures
Other Textures = Fluid Texture 2D

Figure 6-47 Choosing Fractal from the Create Figure 6-48 Eyeball after applying the
Render Node window fractal texture
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Figure 6-49 The final
rendered output

Figure 6-50 The profile curves Figure 6-51 The bulb created
for the bulb using the Revolve tool

¥ Specular Shading

Figure 6-52 The Specular Shading area
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M Create Render Node — x M Create Render Node — X

IM(=a/En Textures/Env Ball

Figure 6-53 Choosing Env Ball from Figure 6-54 Choosing Stucco from the
the Create Render Node window Create Render Node window

Figure 6-55 The house model before applying the textures

Figure 6-56 The house model after applying the textures
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Figure 6-57 The house model before Figure 6-58 The house model after applying
applying the textures the textures

Figure 6-59 Model of a study table afler applying textures
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ambientlightShapel
- Focus
£l
ambientlight: ambientLightShape: o Presets

Show Hide

Sample

Ambient Light Attributes

Ambient Shade 0450

Shadows

‘Object Display

MNode Behavior
uum
Extra Attributes

ce: Rendering Space -

Management v/

Figure 7-2 The Color History palette

Figure 7-3 Ambient light without applying Figure 7-4 Ambient light with the checker
the checker map to the Color attribute map assigned to the Color attribute
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Figure 7-5 Ambient light with the Ambient Figure 7-6 Ambient light with the Ambient
Shade value set to 0.25 Shade value set to 1

Figure 7-7 A directional light
created

Figure 7-8 A point light
created

¥ Light Effects

Mormal

1.000

Figure 7-10 The Light Fog Attributes area
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opticalFX1

Focus

()
opticalFX:  opticalFx1 2 Presets

[*

Hide

Sample

¥ Optical FX Attributes
W Active Lens Flare
Linear

e MNone

Rotation

Ignore Light

Figure 7-11 The opticalFX1 node added to the light

Figure 7-12 The spot light Figure 7-13 A flower pot illuminated by a spot light

Figure 7-14 Spot Light with Penumbra Figure 7-15 Spot Light with Penumbra
Angle = 0 Angle = 10
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Figure 7-16 Spot Light with Fog Spread = 1 Figure 7-17 Spot Light with Fog Spread = 5

v Barn Doors
Left Barn Door
Right Barn Door 20
Top Barn Door

Bottom Barn Door

Figure 7-18 The Barn Doors attributes Figure 7-19 The shadow effect displayed

Figure 7-20 The area light

Figure 7-21 The volume light Figure 7-22 The volume light effect
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¥ Ambient Light Attnbutes

Type Ambient Light

1,000 [ |
v Tlluminates by Default

Ambient Shade 0,450 |

Figure 7-23 Choosing the checker box next to the Color
attribute

W Optical FX Attributes
v Active Lens Flare
e Linear

None

Ignore Light

Figure 7-24 The Optical FX Attributes area

* .

Figure 7-25 Light without lens flare Figure 7-26 Light with lens flare

-

Figure 7-27 The Linear glow effect
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Figure 7-28 The Exponential glow effect Figure 7-29 The Ball glow effect
Figure 7-30 The Lens Flare glow effect Figure 7-31 The Rim Halo glow effect

Ll

Figure 7-32 The Linear halo effect Figure 7-33 The Exponential halo effect

Figure 7-34 The Ball halo effect Figure 7-35 The Lens Flare halo effect
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Figure 7-36 The Rim halo effect

-

Figure 7-37 Light with Star Points =3  Figure 7-38 Light with Star Points = 15

M Relationship Editor — B

Options  Help
Light centric light linking

llluminated Objects

List Edit Show

defaultlight5et

Figure 7-38 (a) The Relationship Editor
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Figure 7-39 A camera created

cameraShapel

Figure 7-40 The camera focusing on an object

Focus

mera: cameraShapel . Presets
»

¥ Camera Attributes

Hide

Figure 7-41 Puartial view of the Camera Attributes

area in the Attribute

Camera Aim

Figure 7-42 A camera with an aim created

Editor

Figure 7-43 The camera aiming at a point in
the scene
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Figure 7-44 A camera with the aim vector and — Figure 7-45 A camera with the aim vector and
up vector controls up vector controls focusing on a point in the scene

Figure 7-47 Randomly
deleted faces
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Figure 7-48 The final output

Figure 7-49 The spot light in the front viewport Figure 7-50 The light manipulators

Figure 7-51 The Fog effect displayed
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Figure 7-52 The final output
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M Render Settings
Help
r masterLayer i

Arnold Renderer

Arnold Renderer
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Diffuse Samples :

folume Indi
e Render
Adaptive Sampling
Clamping
Filter
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Ray Depth
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Motion Blur Create Sky Shader
Operators Create Physical Sky Shader
Create RaySwitch Shader
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Figure 7-53 Choosing Create Physical Sky
Shader from the flyout

Figure 7-54 The rendered view
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Figure 7-56 The rendered view

Channels Edit

directionalLight1

Figure 7-57

Parameters set in the directionLightl area
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Figure 7-58 The directionLight] aligned

Figure 7-59 The rendered view
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Figure 7-60 Parameters set in the aiAreaLightl area
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Figure 7-62 Thiee copies of area lights scaled and aligned

Renderer  Panels
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Three copies of area light
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Figure 7-63 The textured scene Figure 7-64 The physical sun and sky effect
applied to the scene
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Figure 8-2 The Preferences window

Figure 8-3 The NURBS curve
and the sphere
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Edit Help

ries Time Slider: Animation Time Slider and Playback Preferences

Time Slider

Figure 8-4 The Time Slider: Animation Time Slider and
Playback Preferences area in the Preferences window

Off  On
Figure 8-5 The Auto
keyframe toggle button
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File Edit
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Soundtrack

Figure 8-6 The Trax Editor
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Figure 8-7 The
keyframe created

M SetDriven Key — O
load O

Driver

Driven

Load Driver Load Driven

Figure 8-8 The Set Driven Key
window
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Global preferences

Ghost

Figure 8-9 The Ghost Options window

M|

Edit Help

Start/End

Playblast

Figure 8-10 The Playblast Options window
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M Graph Editor

Figure 8-11 The Graph Editor

Break Tangents
Fit selection in all panels Unify Tangents.
Frame playback range Free Tangent Length
Center the view about the current time Lock Tangent Length

Move Nearest Picked Key Tool
Insert Keys Tool

Auto tangents
Spline tangents
Clamped tangents
Linear tangents
Flat tangents

Step tangents
Plateau tangents
Set the default in tangent type
Set the default out tangent type

Lattice Deform Keys

Region Tool: Scale or move keys
Retime Tool: scale and ripple keys
Time Text Box

Value Text Box

Buffer curve snapshot

Swap buffer curve

Figure 8-12 The Graph Editor toolbar (part-1)

Open Time Editor
Open the Trax Editor-
Open the Dope Sheeat
Unconstrained drag

Auto load Graph Editor onfoff
Load Graph Editor from selection
Time Snap on/off

Value Snap on/off

Post-infinity cycle with offset:
Select curve to cycle with offset after its first key
Post-infinity cycle:

Select curve to cycle after its last key

Pre-infinity cycle with offset:
Select curve to cycle with offset before its first key

Display curve in absolute view

Display curve in stacked view

Display curve in normalized view

Renormalize curves

Pre-infinity cycle Select curve to
eycle before its first key

Figure 8-13 The Graph Editor toolbar (part-11)
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Figure 8-14 The Tangents menu in the Graph Editor

Figure 8-15 The animation curve before Figure 8-16 The animation curve after
using the Linear tangents tool using the Linear tangents tool

\ I\

Figure 8-17 The animation curve Figure 8-18 The animation curve
before using the Flat tangents tool after using the Flat tangents tool

o

\

Figure 8-19 The animation curve before Figure 8-20 The animation curve afler
using the Step tangents tool using the Step tangents tool
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Figure 8-21 The animation curve Figure 8-22 The animation curve
before using the Plateau tangents tool after using the Plateau tangents tool

ph Edit - o x

Figure 8-23 Choosing the Show Buffer Curves option from the View menu
in the Graph Editor menubar

M Graph Editor - o x

(S)[#] 5~ pSpherel
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Figure 8-24 The pre-infinity cycle graph in the Graph Editor
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Figure 8-25 The Dope Sheet
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Figure 8-26 The Animation Layer Editor
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Package into Assets

Figure 8-27 Flyout displayed on choosing the Layers menu from the Animation
Layer Editor menubar
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Figure 8-28 A new layer created
in the Animation Layer Editor
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Figure 8-29 Layer arrangement from Figure 8-30 Layer arrangement from
bottom to top top to bottom
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Figure 8-31 The Color Index Settings window

M

Edit Help

Attributes

Apply and Close

Figure 8-33 Layers showing
the parent-child relationship

Figure 8-34 The text animation at frame 42 Figure 8-35 The lext animation al frame 54
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Figure 8-36 3D Type text displayed
in the persp viewport

List Selected Focus Attributes Show

typel
; Focus
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" Show Hide

Presets

Lucida Sans Unicode *  Regular

CADCIM TECHNOLOGIES

Figure 8-37 Text changed in the edit box of the Attribute
Eduitor

1o 10 AP

Figure 8-39 The start and end frames set in the timeline
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® Sstart/End

Figure 8-40 The Attach to Motion Path Options window

Figure 8-41 The 3D text attached to the profile curve

Figure 8-42 The 3D text scaled



8-14 Autodesk Maya 2020: A Comprehensive Guide

M

Edit Help

Divisions: Front 120

Figure 8-43 The Flow Path Object Options window

Figure 8-44 The lattice around the curve

Figure 8-45 The enlarged lattice area around the path
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Figure 8-47 Setting the options in the Preferences window

Figure 8-48 Position of the ball changed
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Figure 8-49 The ball squashes

Figure 8-50 The base of wall clock

Figure 8-51 The text arranged on Figure 8-52 The second hand of
the clock model the clock

Figure 8-53 The animated intensity of the bulb
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Joint

Bone

Figure 9-1 The bones and joints

Figure 9-2 The Joint Display
Scale window

Cancel

Figure 9-3 The Preferences window

Figure 9-4 The local axes displayed on
a single joint

Figure 9-5 The local axes displayed on
the entive hierarchy
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Figure 9-6 The spheres created

Target object

Base object i

Figure 9-7 The base and target objects

Figure 9-8 The object afier applying the Curve Warp deformer
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Figure 9-9 The object before Figure 9-10 The object after applying
applying the Cluster deformer the Cluster deformer

—
P

Figure 9-11 Lattice created around the Figure 9-12 The ffd1 area in the
selected object OUTPUTS node

Figure 9-13 A colorful falloff area created
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Figure 9-14 The object before applying
the Bend deformer

Selected Focus  Attrik

nonlinear: bendl

Nonlinear Deformer Attributes
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Extra Attributes

Notes: bendl

Load Attributes

Figure 9-16 The Nonlinear Deformer Attributes area
n the bendl tab

Figure 9-18 The cylinder modified using the
Flare deformer

Notes: flarel

Figure 9-19 Puartial view of the Flare deformer
attributes in the Attribute Editor

Figure 9-15 The object after applying
the Bend deformer

Figure 9-17 The cylinder before
applying the Flare deformer

flarel

nonlinear: flarel

¥ Nonlinear Deformer Attributes

P Deformer Attribut
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Figure 9-20 The cylinder before Figure 9-21 The cylinder after
applying the Sine deformer applying the Sine deformer

List  Selected Focus  Attributes
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e

nonlinear: sinel | Presets
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Nonlinear Deformer Attributes

Deformer Attributes
Node Behavior

T

Motes: sinel

Figure 9-22 Partial view of the Sine deformer attributes
in the Attribute Editor
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Figure 9-24 An object after applying

Figure 9-23 An object before applying g h def
¢ Squash deformer

the Squash deformer
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Figure 9-25 Partial view of the Squash deformer attributes
in the Attribute Editor

Figure 9-26 The cylinder before Figure 9-27 The cylinder after
applying the Twist deformer applying the Twist deformer
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Figure 9-28 The Nonlinear Deformer Attributes
area in the twistl tab
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Figure 9-29 The plane before applying the
Wave deformer
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Deformer Attributes
MNode Behavior
UuID
Extra Attributes

Figure 9-30 The plane afier applying the
Wave deformer

Help
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Figure 9-31 Partial view of the Wave deformer attributes in

the Attribute Editor

Edit Help

Figure 9-32 The Point Constraint Options window
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Edit Help
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Figure 9-34 The Orient Constraint Options window
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Create Custom Rig Mapping
Quick Rig Tool

Import Samples

Import Human IK Example

Import Animation Example

Figure 9-35 The Character Controls
window

!

Figure 9-36 The bone
structure created

Tool Help

Figure 9-37 Puartial view of the Tool Settings (Paint Skin Weights Tool) panel
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Figure 9-40 The Muscle Figure 9-41 A basic capsule object
Object Shape attributes
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Figure 9-42 The capsule with an end locator Figure 9-43 The size of the capsule changes

with the movement of locator

Create Muscle

Mirror Muscle from

Copy/Paste

Copy First Selected Muscle, Paste to Other Selected Muscles

Figure 9-44 The Muscle Creator window

Driver

Driven

ikHandl

Load Driver  Load Driven

Figure 9-45 The Set Driven Key
window
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Figure 9-46 The Add Attribute window

M Channel Control - pSpherel - B “

Figure 9-47 The Channel Control window

Figure 9-48 The bone
structure of a human leg
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Figure 9-49 The bone structure

Figure 9-50 An IK Handle Figure 9-51 The IK Handles
created between joints

Tip

@ 1o adjust the joints of a bone structure, press and hold the d key and invoke Move Tool. Once
the tool is invoked, you can move the joints to adjust the bone structure. You can also resize
the bone structure. To do so, choose Display > Object > Animation > Joint Size from the
main menubar; the Joint Display Scale window will be displayed. Now, you can adjust the
Joint size as required.
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Figure 9-52 The reverse
foot setup

Rotate-Plane Solver -

Type Linear

Figure 9-53 Selecting Rotate-Plane Solver from the IK Figure 9-54 The pole vector
Solver drop-down list constrain
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Figure 9-56 The Set Driven Key window
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Figure 9-57 The palm tree model

Figure 9-58 Arrangement
of NURBS circles

M

Edit Help

Figure 9-59 The trunk  Figure 9-60 The Convert NURBS to Polygons Options window
of palm tree
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Figure 9-61 Aligning petiole with the trunk

Figure 9-62 The plane Figure 9-63 The
for creating a leaf final shape of the leaf

Figure 9-64 Adjusting Figure 9-65 A leaf aligned with the petiole
the prvot point of the leaf

Figure 9-66 Duplicate leaves aligned with the petiole
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Figure 9-67 Leaves after scaling

Figure 9-68 Position of leaves and petiole

Figure 9-69 Leaves after applying the Bend deformer

Figure 9-70 Leaves aligned with the trunk
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Figure 9-71 The final output of the palm tree model

Figure 9-72 The pencil jumping out of the pencil stand
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M Content Browser - o X

Menubar:

Figure 10-2 The rendered image
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size: 698 x 349 zoom: 1.033

Figure 10-3 The Paint Effects window
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Edit template brush Get brush Toolbar

Figure 10-4 The menubar and toolbar of the Paint Effects window
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Figure 10-5 The Paint Effects Brush Settings window
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Figure 10-6 Object with the Global Figure 10-7 Object with the Global
Scale value = 1 Scale value = 2

¥ Brush Profile

Brus

Figure 10-8 The Brush Profile area

Figure 10-9 Paint stroke with Softness = 0 Figure 10-10 Paint stroke with Softness = 1

Figure 10-11 Paint stroke with Flatness 1 = 0 Figure 10-12 Paint stroke with Flatness 1 = 0.5

¥ Twist

Figure 10-13 The Twist area
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w  Mesh

P Thorns on Mesh

P Mesh Environment Reflections

Figure 10-16 The Mesh area

¥  Thorns on Mesh

Figure 10-17 The expanded Thorns on Mesh area

Figure 10-18 Paint stroke before using Figure 10-19 Puint stroke after using
the Thorns on Mesh attribute the Thorns on Mesh attribute

Figure 10-14 Paint stroke with Tube Rate = 0 Figure 10-15 Paint stroke with Tube Rate = 3
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¥  Shading

v' Edge Antialias
Tube Shading

Figure 10-20 The Shading area

¥ DNlumination

INuminated

Lighting Width  0.000

Figure 10-21 The Illumination area

Figure 10-22 Paint stroke with the Figure 10-23 Paint stroke with the
Hluminated check box cleared Tlluminated check box selected
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¥ Shadow Effects

Fake Shadow

Figure 10-25 Paint stroke with the Shadow Figure 10-26 Paint stroke with the Shadow
Diffusion value = 0 Diffusion value = 1

Figure 10-27 Paint stroke with the Shadow Figure 10-28 Paint stroke with the Shadow
Offset value = 0.5 Offset value = 1
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Figure 10-29 Puint stroke with the Shadow Figure 10-30 Paint stroke with the Shadow
Transp value = 0 Transp value = 0.8

Figure 10-32 Paint stroke with the Figure 10-33 Paint stroke with the
Glow value = 0 Glow value = 0.2
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Figure 10-35 Setting the
parameters of polyPlanel

¥  Common Material Properties

¥ File Attributes

Filt

Pre Filter

Image Mame

UV Tiling Mode Off

sRGE

Figure 10-37 The File Attributes area
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INPUTS
polyCubel

Figure 10-39 Setting the Figure 10-40 The base for the street
parameters of polyCubel displayed

M Content Browser = o X

Figure 10-41 Choosing the chicagoTower.mel paint stroke from the Content Browser
window
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Figure 10-43 Buildings created
M

Edit Help

Cuplicate Special

Figure 10-45 Building paint stroke created on the opposite side of the plane
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Figure 10-48 Cloud painted in the
lop-Y viewport
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Figure 10-49 Clouds aligned behind the buildings

Figure 10-50 The ambientLight1
parameters

cameral_aim
cameral

Figure 10-51 The cameral_aim parameters Figure 10-52 The cameral paramelers
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Figure 10-55 Selting the
parameters of the plane in the
Channel Box / Layer Editor

Figure 10-56 The sculpted plane
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Figure 10-57 Choosing the Lambert option from the marking menu

Figure 10-58 Texture applied on the plane
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M Content Browser

Figure 10-60 Tiee created using the treeBare.mel paint stroke
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M Content Browser

Figure 10-63 Setting the parameters of the
plane in the Channel Box / Layer Editor
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Figure 10-67 The folder icon on the right of the Image Name attribute
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Figure 10-68 The final rendered scene

Figure 10-69 The underwater scene
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Figure 10-71

The flower pot

Figure 10-72 The rendered flower pot
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Property Editor - Render Setup

Render Setup

File Edit O
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Figure 11-1 The Render Setup window

M Render Settings . [m] x
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Render Options

Figure 11-2 The partial view of hardware renderer

settings displayed
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Figure 11-3 An object with the motion blur effect

Figure 11-5 An image rendered using the
Maya Software renderer

Figure 11-4 The vector rendered image

Y

Figure 11-6 An image rendered using the
Maya Vector renderer
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Figure 11-8 The vectorRendermll check box in the Plug-in
Manager window
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Maya Vector

¥ Image Format Options (swf)

Figure 11-9 The Image Format Options (swf) area

T

Figure 11-10 Image with the Low Figure 11-11 Image with the High
option selected option selected
~
o

- ¢

Figure 11-12 Image rendered using Figure 11-13 Image rendered using
the Single color fill style the Two color fill style
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T 1

Figure 11-14 Image rendered on Figure 11-15 Image rendered on
applying the Four color fill style applying the Full color fill style

Figure 11-16 Image rendered on
applying the Average color fill style

T T

Figure 11-17 Rendered image before Figure 11-18 Rendered image afier
selecting the Include edges check box selecting the Include edges check box
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Figure 11-19 Image with the Figure 11-20 Image with the
Edge weight value = 3 Edge weight value = 10

Figure 11-21 Image rendered on selecting Figure 11-22 Image rendered on selecting
the Outlines option the Entire Mesh option
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Figure 11-23 Image displayed after selecting ~ Figure 11-24 Image displayed on selecting
the Hidden edges check box the Edge detail check box
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Figure 11-26 The position of the Point Light in the scene

¥ Amold

i Temperature

Figure 11-27 The Arnold area in the Attribute Editor
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Figure 11-28 The render with the values of the Intensity
and Exposure set to 3 and 5

Figure 11-29 The render with the values of the Intensity
and Exposure set to 3 and 7

Figure 11-30 The renders with the values of the
Radius attribute set to 0 and 5
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Figure 11-32 The rendered image of a glass using the Arnold renderer

Figure 11-33 The model of a glass in the scene
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Figure 11-34 The geometry aligned in the scene

Figure 11-35 The rendered image of the scene
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Figure 11-36 The rendered
image of the glass

Figure 11-37 Hiding the glassl Figure 11-38 The water
layer mesh

Figure 11-39 The rendered
glass after applying the raytrace
attributes
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Figure 11-40 The rendered image of a geometry using the Arnold renderer

Figure 11-41 The Arnold light placed in the scene

Figure 11-42 The render of the scene
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Figure 11-43 The other Arnold light placed in the scene

Figure 11-44 The render with noise in the specular highlights

Figure 11-45 Scene before rendering
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Figure 11-46 Scene afier rendering

Figure 11-47 The tree created in the scene
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X

Reset Tool Tool Help

Figure 12-1 The Tool Settings (Particle Tool) panel

Figure 12-2 The emitter
created in viewport

Help
Em

Basic Emitter Attributes
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Figure 12-3 The Emitter Options (Create) window
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Figure 12-4 The Basic Emitter Attributes area
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Figure 12-5 The Distance/Direction Attributes area
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Create Apply

Figure 12-8 The Collision Options window
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Figure 12-9 Puarticles rendered using Maya Hardware Renderer 2.0
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Edit Help

Figure 12-10 The Air Options window
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Figure 12-11 The Drag Options window
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Figure 12-12 The Gravity Options window
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Radial field name:

Figure 12-14 The Radial Options window

Figure 12-15 A plane before applying Figure 12-16 A plane afier applying
the Turbulence field the Turbulence field
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Figure 12-17 The Turbulence Options window
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Edit Help

Apply

Figure 12-18 The Uniform Options window
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Figure 12-19 The Vortex Options window
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Figure 12-21 The fire created using the Fire option
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Figure 12-22 The rendered fire effect

M Create Smoke Effect Options =
Edit Help
Sprite image name;

Smoke EFf

rate:

Create

Figure 12-23 The Create Smoke Effect Options window

Figure 12-24 The smoke emitting from an object
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Figure 12-25 The fireworks effect
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Figure 12-26 The Create Fireworks Effect Options window

Figure 12-27 The lightning effect
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Figure 12-28 The Create Lightning Effect Options window
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Figure 12-30 The curve flow
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Figure 12-31 The final rendered scene at frame 100

Figure 12-32 The emitter created in the viewport

Figure 12-33 The emitter aligned with the pipe
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Figure 12-34 Particles emitted from the emitter

Figure 12-35 The particle render type set to blobmesh
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Figure 12-36 The Render Attributes area
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Figure 12-37 The particles after modifying the Radius
and Threshold attributes
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Figure 12-38 The gravity applied to the particles

Figure 12-39 Alignment of the Point light
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Figure 12-40 The flyout is displayed
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Figure 12-41 The values of attributes in the
Render Settings window
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Figure 12-42 The spiral galaxy

Figure 12-43 Particles created in the
top-Y viewport

Figure 12-44 The shape of the particles
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Figure 12-47 The Common Material Attributes area
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Figure 12-48 The Solid Fractal Attributes area
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Figure 12-49 The rendered scene at frame 410
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Figure 12-51 The render in the Render View window at frame 415
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Figure 12-53 The fireworks effect
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Figure 12-54 Model of mountains and water

Figure 12-55 The scene after rendering



12-22 Autodesk Maya 2020: A Comprehensive Guide

Figure 12-56 The balloons in the scene

Figure 12-57 The scene of a warehouse Figure 12-58 The scene afler rendering
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Figure 13-1 The FX menuset selected from the
Menuset drop-down list in the status line
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Figure 13-2 Choosing nParticle
Tool from the menubar
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Figure 13-3 The nParticleShapel tab displayed in the Attribute Editor



Introduction to nParticles

w

v

-

Lifespan

Lif an Mode Live forever

Figure 13-4 The Lifespan area

elnput OFf

Input Max  1.000 I

Collisions

Collision Ramps

ide Strength Scale

elnput OFf

Input Max 1.0 [ |

Figure 13-7 Puartial view of the Collision Ramps area
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Figure 13-11 The Dynamic Properties area
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Figure 13-12 The Mass Scale area
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Figure 13-13 The Force Field Generation area
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Figure 13-14 The Point Field Scale area
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Figure 13-15 The Point Field Dropoff area
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Figure 13-16 The Rotation area
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Figure 13-20 The Surface Tension Scale area



Introduction to nParticles

13-7

Transformation Tools
Reset Transformations
Freeze Transformations

Match Transformations

Center Pivot
ke Pivot
ign Objects
on Tool

Snap Together Taol

Evaluate Nodes

Prefix Hierarchy Name

Search and Replace Names...

Add Attribute...
Edit Attribute...
Delete Attribute...

Make Live

alace

Convert

Paint Scripts Tool
Paint Attributes Tool

Asset

Texture to Geometry
Displacement to P
Displacement to Polygons with His
Fluid to Pol;
nParticle to Polygons
Instance to Object

unding

en Primitives to
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Figure 13-22 Partial view of the Output Mesh area
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Figure 13-26 The Opacity Scale area
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Figure 13-29 The Per Particle (Array) Attributes area
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Figure 13-31 Choosing Instancer
from the nParticles menu
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Figure 13-32 Partial view of the Instancer (Geometry Replacement) area
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Rotation Options

n Type

Figure 13-33 The Rotation Options area

| Edit Help
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Apply Close

Figure 13-34 The Particle Instancer Options window

¥ Sprite Attributes

te

Figure 13-35 The Sprites Attributes area
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Figure 13-37 The glass to be selected ~ Figure 13-38 The glass filled with nParticles
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Cloth Qutput Space

Figure 13-39 Choosing the Create Passive
Collider option from the menubar
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Figure 13-41 The glass to be selected

O Ooooooood

Set for Selected

Figure 13-42 The position of glass at frame 30
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Figure 13-43 The nParticles flowing out of the glass

¥ Force Field Generation

Single Sided

Figure 13-45 The nParticle converted into smooth mesh
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Figure 13-46 The final output at frame 70

S

Figure 13-47 The final output
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Figure 13-48 The Emitter Options (Create) window
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Figure 13-49 The particles flowing along x axis

Figure 13-51 The nParticles flowing
wpward in curls

w Color

Figure 13-52 Choosing the arrow button in the Color area
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Figure 13-53 The changed color of nParticles

Figure 13-55 The constellation



Chapter 14

Fluids




14-2

Autodesk Maya 2020: A Comprehensive Guide

Create Ocean - = -

Edit Help

plane size: | 10.00]

Create Ocean Close

Figure 14-1 The Create Ocean window

Figure 14-2 The ocean
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Figure 14-3 The 3D fluid container Figure 14-4 The 2D fluid container
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Figure 14-5 Fire or flames created using the dynamic fluid effect

¥  Contents Method
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Temperature Off(zero)
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Use Shading Color
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Figure 14-6 The Contents Method area

M Edit Fluid Resolution Options - B -
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Rebuild initial state:

Apply and Close Close

Figure 14-7 The Edit Fluid Resolution Options window
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Load Attributes Copy Tab

Figure 14-8 The fluidshapel tab chosen in the Attribute
Editor

M

Edit Help

Apply and Close

Figure 14-10 The Make Collide Options window
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Figure 14-11 Fluid simulation before Figure 14-12 I, luid simulation after
colliding with a geometry colliding with a geomelry
M Tool Settings -0

Reset Tool Tool Help

Paint Attributes

Stroke

Figure 14-13 The Tool Settings (Paint Fluids
Tool) panel

M Create Ocean - B -

Edit Help

plane size:

Create Ocean Close

Figure 14-14 The Create Ocean window
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Create Wake

Figure 14-16 Wakes added to an ocean

Figure 14-17 An object floating on the surface of the ocean
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Edit Help

Create Pond Close

M Content Browser

Program Files >

Examples

Figure 14-18 The Create Pond window

Figure 14-19 The wakes in the pond

Metadata
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Preview

Figure 14-20 The Content Browser window
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Figure 14-21 The cigarelte smoke effect Figure 14-22 The eagle nebula effect

h _*h:

Figure 14-24 The terrain effect

Figure 14-25 The underwater caustics effect Figure 14-26 The gianistorm scene effect
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Figure 14-27 The puffy fire explosion

Figure 14-28 The 3D fluid container

¥ Color

Figure 14-29 The Color area
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Figure 14-30 The Figure 14-31 The explosion
opacity value graph displayed in the viewport

1 Linear

Figure 14-33 The 3D conlainer after
setting the attributes in the Textures area
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Figure 14-34 The rendered output of explosion in
Maya Renderer
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Inter Lock Attribute

Figure 14-35 Choosing Set Key from the shortcut menu

Figure 14-36 The melting text effect
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Figure 14-37 The scaled 2D fluid container

CADCIM Techaolozes

Figure 14-38 The text visible in the fluid container

Figure 14-39 Downward movement of the fluid as the Gravity
attribute is set to -10

Figure 14-40 The Cannot paint ‘color’ on fluidShapel message box
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Figure 14-41 The colored text in the fluid container

Figure 14-42 The time lapse effect on frame 74
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Figure 14-45 The gradient of the

Figure 14-44 Setting the shading
Selected Color swatch

ramp
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Figure 14-46 The gradient of the Selected
Color swatch in the Incandescence area
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Figure 14-47 The Expression Editor window

Figure 14-48 The effect created using the Radial field
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Figure 14-49 The Container Properties area

Figure 14-50 The torus placed inside the container

Figure 14-51 The scaled radial field in the
viewport
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Figure 14-52 The ocean scene

Figure 14-53 The 3D models of wood and stone

Figure 14-54 The fire effect in the scene
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Figure 15-1 The nHair crealed on a
polygon sphere

M

Edit Help

Cutput:  Paint Effects

elected surface points/faces

Points per hair

Create Hairs

Figure 15-2 The Create Hair Options window
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Extra Attributes

Notes: hairSystemShape1

Load Attributes

Figure 15-3 The Attribute Editor displayed on choosing the
pfxHairl node from the Outliner window

¥ Clump and Hair Shape

Bend Fo

H:

Figure 15-4 The attributes in the Clump and Hair
Shape area
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Figure 15-6 Partial view of the Tool Settings (3D
Paint Tool) panel
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Faint mode: Create follicles

Figure 15-8 The braid

Figure 15-9 Braid afler
applying the shadow



15-6 Autodesk Maya 2020: A Comprehensive Guide

Figure 15-11 Bottom vertices selected Figure 15-12 Selected vertices merged at the center

Figure 15-13 Edge loops created using
the Insert Edge Loop tool
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Figure 15-14 The spheres displayed in the persp viewport

Figure 15-15 Both shells aligned in
the viewport

Figure 15-16 The faces selected on shell _1
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Figure 15-17 The appearance of hair

¥ Ramp Attributes

Figure 15-18 Nodes arranged on the ramp in the Attribute Editor
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Figure 15-19 The rendered view of the jellyfish Figure 15-20 The faces al the center

Figure 15-21 The plane after using the Smooth tool



15-10

Autodesk Maya 2020: A Comprehensive Guide

Figure 15-22 Texture applied on the plane

Figure 15-23 The adjusted spot light

Figure 15-24 The light manipulators



nHair

15-11

Figure 15-25 The final rendered scene

Figure 15-26 Profile curve for a rope

Grid

Figure 15-27 Hair curve at frame 200 Figure 15-28 Hair curve
colliding with the grid
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Stationary end
of the curve

Figure 15-29 The curve afler selecting the Tip option

Figure 15-30 Curve after choosing the Attach Brush to Curves option

Figure 15-31 A beaded curlain
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Figure 16-1 Choosing the Bifrost
Fluids option from the cascading menu
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Figure 16-3 Nodes in the Outliner window
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Figure 16-4 The object before creating the — Figure 16-5 The object after creating the
Bifrost liquid Bifrost liquid

Attributes
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Notes: liquidShape1

Load Attributes Copy Tab

Figure 16-6 larious atiribules of the Bifrost liquid in
the Attribute Editor
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Figure 16-7 Various attributes of the liquidShapel
tab in the Attribute Editor
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Figure 16-8 The Aero option in the Bifrost ~ Figure 16-9 Nodes in the Outliner window
Fluids menu
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Figure 16-11 Adding emitter to an existing Bifrost simulation
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Cache Elements: ¥

Figure 16-13 The Bifrost Compute and Cache Options window
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Figure 16-14 The Bifrost Browser window
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Figure 16-15 The Bifrost Graph Editor window

Figure 16-16 The cloud created in the viewport
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Figure 16-18 The final rendered scene
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Figure 16-19 The scene displayed in the viewport

Figure 16-20 Cylinder created in the viewport
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Figure 16-21 The liquid is aligned with bottle

Figure 16-22 The liquid dropping straight from the bottle
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Figure 16-24 The Point Size attribute in the liqguidShapel tab
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Figure 16-25 Bifrost liquid afler setting the strength
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Edit Help

Figure 16-26 Setting the location for cache
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Figure 16-28 The Particles check box in the Display area
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Figure 16-30 The mesh created
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Figure 16-31 Point light aligned

Figure 16-32 Avea light aligned
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Export all to Alembic...

Select Bullet Solver
Remove Bullet from Selection
Delete Entire Bulle

Bullet Help

Apply

Figure 17-2 The Create Rigid Body Options window



Bullet Physics and Motion Graphics

17-3

¥  Rigid B Properties

¥ Initial Conditions

Initi
Initial Angulz

Composition

¥  Forces/Impulses

Imp

Torque Impulse

¥ Collider Properties

Input Mesh

Collider Shape Margin

Figure 17-6 The Collider Properties area
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Figure 17-8 Different attributes under the bulletSolverShape# tab
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Apply and Close
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Figure 17-10 The Create Rigid Body Constraint Options window

Figure 17-11 The soft body during simulation
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Figure 17-12 Cascading menu displayed on
choosing the Soft Body Vertex Properties option
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Motion IZ'*
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Figure 17-13 Choosing the MASH option
from the cascading menu
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Figure 17-16 Duplicates of polygon created in the viewport
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Figure 17-19 The MASH shelf



Bullet Physics and Motion Graphics

17-9

Figure 17-20 Bowling pins after collision

Figure 17-21 Bowling pins and the ball
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Figure 17-22 Setting the attributes in the Rigid Body Properties area
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Figure 17-23 Setting the values of Initial Velocity and Impulse

Figure 17-24 The final output

Figure 17-25 Simulation of falling text
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Figure 17-26 3D Type text displayed in the
persp viewport

Ravie ™ | Reqular

MASH D¥NAWIC

List |Selected  Focus Attributes

aiStandardSurface1

Show Hide

Figure 17-28 Color set in the color swatch of the
Base area
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Figure 17-29 Choosing MASH from cascading

menu
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Figure 17-32 Set 1 in the Number of
Points attribute
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Figure 17-33 Setting the parameters in the
ChannelBox / Layer Editor

Figure 17-35 Applying skydome light
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M Render View

Figure 17-36 Rendered scene



