Chapter 1

Introduction to
Autodesk 3ds Max

2018

Learning Objectives

After completing this chapter, you will be able to:

* Understand the Autodesk 3ds Max interface components
* Use controls for creating or modifying objects

* Use and customize hotkeys in Autodesk 3ds Max

* Customize the colors of the scene elements
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Figure 1-1 Starting Autodesk 3ds Max 2018 from the taskbar
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Figure 1-2 The Welcome Screen
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Figure 1-3 The New Scene dialog box Figure 1-4 The 3ds Max message box
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Figure 1-5 Different screen components of Autodesk 3ds Max interface
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Figure 1-6 The handles marked with arrows
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Figure 1-7 The keyboard shortcuts
i the Rendering pull-down menu
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Figure 1-8 The shortcut  Figure 1-9 The Command
menu displayed to view the Panel

hidden toolbars
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Figure 1-10 Selecting a viewport to
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Figure 1-11 The Reset Layout option in the shortcut menu
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Figure 1-12 The world space tripod, grid, and ViewCube in the Perspective viewport
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Figure 1-13 The viewport labels in the Front Figure 1-14 The fiyout displayed on clicking
viewport the POV viewport label
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Figure 1-15 The Layout tab of the Viewport Configuration dialog box
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Figure 1-16 The flyout displayed on clicking
the Shading viewport label

Figure 1-17 The viewport
navigation controls
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Figure 1-21 The status bar
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'3 Viewport Configuration ? X

Figure 1-22 The Viewport Configuration dialog box

Figure 1-23 The Max Creation Graph - Untitled window
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Figure 1-24 The Grid and Snap Settings
dialog box

Figure 1-25 The
Snaps Toggle flyout

Figure 1-26 The Spinners
area in the Preference Settings
dialog box
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‘2 Units Setup ? >

Figure 1-27 The Units Setup dialog box Figure 1-28 The Home Grid tab chosen
in the Grid and Snap Settings dialog box

Move

Figure 1-30 The Scene Undo area

Figure 1-29 The list of actions displayed in the Preference Settings dialog box

'8 About to Fetch. OK? ¥

Figure 1-31 The About to Fetch.
OK? dialog box
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'3 Customize User Interface ? X

Figure 1-32 The Customize User Interface dialog box

'3 Revert Color File *

Figure 1-33 The Revert Color File message box
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Figure 1-34 The Help tab chosen in the Preference Settings dialog box
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CommandPanelToggle

Figure 1-35 The search field Figure 1-36 List of commands displayed
on entering furst few characters
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Learning Objectives

After completing this chapter, you will be able to:
* Understand viewport navigation controls

* Understand selection techniques

* Understand Scene Explorer/Layer Explorer

* Create standard primitives

* Render a still image

* Change the background color of a scene
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Select Display Customize

Figure 2-1 The Select From Scene dialog box
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Figure 2-2 The circular gizmo in the Perspective
viewport displayed while rotating the object
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Figure 2-3 The scale gizmo ~ Figure 2-4 Selecting the Z-axis ~ Figure 2-5 Selecting the YZ

for uniform scaling for non-uniform scaling plane for non-uniform scaling

Figure 2-6 The move gizmo Figure 2-7 The rolate gizmo Figure 2-8 The scale gizmo
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Figure 2-9 The placement of the objects Figure 2-10 The selected object aligned
in Perspective viewport with other object
% Placement Sett.. — = [

Object Up Axis

Figure 2-11 The Placement Settings
dialog box
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Scene Explorer

menu bar Select Children
Pick Parent
Search field
Lock cell editing
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Layer
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workspace

Figure 2-12 The Scene Explorer

Figure 2-13 The flyout displayed
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Figure 2-14 The Property Explorer
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Figure 2-15 The Layer Explorer Figure 2-16 The quad menu
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Figure 2-17 The Manage Local Scene Explorers dialog box
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Figure 2-18 The Axis
Constraints toolbar
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Figure 2-19 Various rollouts to create a box Figure 2-20 A box displayed in the viewport
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Figure 2-21 The Object Color dialog box Figure 2-22 The Color Selector:
Add Color dialog box
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Figure 2-23 larious rollouts to create a sphere Figure 2-24 A sphere displayed in
the viewport

Figure 2-25 Various rollouts to create a geosphere Figure 2-26 A geosphere
displayed in the viewport
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Figure 2-27 The geosphere Figure 2-28 The geosphere Figure 2-29 The geosphere
displayed on selecting the displayed on selecting the displayed on selecting the
Icosa radio button Tetra radio button Octa radio button

Figure 2-30 Various rollouts to create a cylinder Figure 2-31 A cylinder
displayed in the viewport
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Figure 2-32 Various rollouts to create a cone Figure 2-33 A cone displayed in
the viewport

Figure 2-34 Various rollouts to create a tube Figure 2-35 A tube displayed in the
viewport
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Figure 2-36 larious rollouts to create a torus Figure 2-37 A torus displayed in
the viewport

A

Figure 2-39 A pyramid displayed
i the viewport

Figure 2-38 larious rollouts to create a pyramid
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Figure 2-40 A plane displayed in the Figure 2-41 A teapot displayed in the
viewport viewport
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Figure 2-42 The Perspective, frame
0, Display Gamma 2.2,RGBA
Color16 Bits/Channel (1:1) window
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Render Elements

Realistic

fouicksiver Hardware Renderer

Figure 2-43 The Render Setup: Quicksilver Figure 2-44 The Rendering Level drop-
Hardware Renderer dialog box down list
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Figure 2-45 The Environment
and Effects dialog box

Figure 2-46 The model of coffee table
and chairs
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Figure 2-47 The Tube001 displayed in viewports
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Figure 2-48 The Tube002 displayed in viewports
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Figure 2-49 The Cylinder001 displayed in the viewports
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Figure 2-50 The leg001 aligned in viewports
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Figure 2-51 The Clone Options

dialog box
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Figure 2-52 The leg002 created after cloning leg001
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Figure 2-53 The leg003 and leg004 created
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Figure 2-54 The baseO1 created



Standard Primitives 2-19

[+ 1[Top] [Wireframe] [+ 1[Front] [Wireframe]

[+ 1[Left ] [Wireframe ]

Figure 2-56 Alignment of support002 with base01
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Figure 2-57 Alignment of leg01 with base
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Figure 2-58 Alignment of legs with base
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Figure 2-60 Alignment of back2 and its copies
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Figure 2-61 Alignment of box with back2
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Figure 2-62 Alignment of box in the viewports
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Figure 2-63 Alignment of boxes in the viewports

Figure 2-64 The final output after rendering
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Figure 2-65 The model of a park bench
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Figure 2-66 A box created
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Figure 2-67 Horizontal back supports displayed in viewports
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Figure 2-72 Alignment of horizontal seat support001 in viewports
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Figure 2-73 Horizontal seat supports displayed in the viewports

[+][T¥8 ] [User Defired ] [Wirsframe ] [+] [Front ] [User Defined | [Wirsframe ]

-

[+][Lefi ] [User Defined ] [ Wirsframe

:
}
}

Figure 2-74 The vertical back support001 geometry in viewports
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Figure 2-75 The vertical back support002 in viewports
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Figure 2-80 Alignment of rivets in the Figure 2-81 Rotating wppermost rivet
Left viewport
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Figure 2-85 Alignment of leg supportO01 with horizontal seat support
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Figure 2-86 Alignment of leg support002 with horizontal seat support
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Figure 2-87 Alignment of leg support003 with horizontal seat support in the viewports
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Figure 2-88 Alignment of leg supportO04 in viewports
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Select Display Customize

Figure 2-89 The right side rivets group selected in
the Select From Scene dialog box
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Figure 2-92 Alignment of right side seat rivels in Figure 2-93 Rotating rivet in the Left viewport
the Left viewport
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Figure 2-94 Alignment of right side seat rivets in the Left viewport
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Figure 2-95 Alignment of left side seat rivets in viewports
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Figure 2-96 Alignment of leg001 in viewports
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Figure 2-97 Alignment of legs in viewports
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Figure 2-98 The final output after rendering

Figure 2-99 The model to be created in Exercise 1
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Figure 2-100 The model of a nut (view 1) Figure 2-101 The model of a nut (view 2)

Figure 2-102 The model of a table
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Figure 2-103 The model of a table
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Learning Objectives

After completing this chapter, you will be able to:
* Understand Bend modifier

* Understand Taper modifier
* Create and edit extended primitives
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Figure 3-1 The Bend modifier Figure 3-2 The Parameters
displayed in the modifier stack rollout of the Bend modifier

Figure 3-3 The Taper modifier Figure 3-4 The Parameters
in the modifier stack rollout of the Taper modifier



Extended Primitives 3-3

Figure 3-5 Various rollouts to create a hedra Figure 3-6 A hedra displayed in the viewport

Figure 3-7 Five basic shapes of hedra
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Figure 3-8 Various rollouts to create
a chamfer box

o &

Figure 3-9 A chamfer Figure 3-10 A chamfer
box with rounded edges box with beveled edges
Figure 3-11 A chamfer cylinder Figure 3-12 A chamfer cylinder with

displayed in the viewport beveled edges
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Figure 3-13 A capsule displayed in the viewport

Figure 3-14 A spindle displayed in the viewport

Figure 3-15 An L-Ext displayed in the viewport
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Figure 3-16 A gengon displayed in the viewport
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Figure 3-17 A ringwave
displayed in the viewport
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Figure 3-18 A hose displayed in the viewport
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Figure 3-19 The model of a couch
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Figure 3-20 A chamfer box created for seat support
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Figure 3-21 Alignment of back support with seat support
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Figure 3-22 The another chamfer box displayed in the viewports
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Figure 3-23 The right side geometry displayed in the viewports
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Figure 3-24 The base geometry displayed in the viewports
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Figure 3-26 All supports aligned in viewports
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Figure 3-27 The final output afier rendering

Figure 3-28 The model of a chair
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[+][Top ] [User Defined ] [Wireframe | [+] [Front ] [User Defined ] [Wirefrarne ]
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L. [

[+][Left ] [User Defined ] [Wireframe ] [+] [Perspective ] [User Defined | [Default Shading ]

Figure 3-29 The chamfer box created for seat support of the chair

[+] [Top ] [User Deiined ] [Wirsframe | [+][Front ] [User Defined ] [Wireframe ]
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]

[+] [Left ] [User Defined ] [ Wireframe ]
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Figure 3-30 The back support geometry in viewports
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[+]1[Top ] [Wser Defined ] [Wiraframe | [+1[Front ] [User Defined ] [Wirsirame |

[+][Parspective | [User Defined ] [Default Shading ]

Figure 3-31 The spring support geometry in viewports

[+][Top ] [Wser Defined ] [Wireframe ] [+] [Front ] [User Defined ] [Wirsframe ]
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Figure 3-32 The spring support geometry after applying the Bend modifier
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[+ ] [Left ] [Wser Dafired ] [Wirsiramez ] [+] [Left ] [\User Deiined ] [Wireframe ]
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Figure 3-33 The spring support geometry Figure 3-34 The spring support geometry
zoomed in the Left viewport rotated in the Lefl viewport

[+] [Left ] [User Definet] wireframe |

=

Figure 3-35 Alignment of spring support in the Left viewport
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[+][Front ] [User Defined | [Wireframea ]

[+][Left ] [User Defined | [Wireframe ]

[+][Top ] [Jser Defined ] [Wireframe ]

[+ ] [Perspective ] [User Defined ] [Default Shading ]

Figure 3-36 Alignment of spring support in the viewports

[+] [Front ] [User Defined ] [Wireframe ]

[+] [Perspactive | [User Defined ] [Default Shading ]

Figure 3-37 Alignment of leg support in the viewports
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Figure 3-38 Alignment of leg01 in the viewports
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Figure 3-39 The leg01 geomelry after invoking the Zoom Extents All Selected tool
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Figure 3-41 The box01 geometry displayed in viewports after applying the Bend modifier
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Figure 3-42 Alignment of cylinder0O1 with box01 in viewports

[+] [Top ] [User Defined ] [Wirgframe | [+] [Front ] [User Defined ] [Wireframe ]

Figure 3-43 Alignment of roller01 with leg01 in viewports
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[+][Top ] [User Dafinzd ] [Wirzframea ]

Figure 3-44 A circular gizmo displayed at the

location of the working pivot point

[+1[Top ] [User Defined ] [Wireframe ]

[+][Top ] [Wser Defined] [Wirsframea]

L.

Figure 3-45 The f leg01 group rotated about -72

degrees with respect to the working pivot point

[+] [Front ] [User Defined ] [Wireframe ]

[

[+] [Perspective ] [User Defined ] [Default Shading |

Figure 3-46 The [ leg002, f leg003, f leg004, and f_leg005 in viewports
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[+] [Front ] [User Defined | [Wireframe ]
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[+][Top ] [User Defined | [Wireframe ]
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L.
[+] [Perspectve ] [User Dafired ] [Default Shading ]
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[+][Left] [User Dafined | [Wirsframez ]
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Figure 3-47 Alignment of right hand supportO1 in viewports

[+][Front ] [User Defined | [Wireframe ]
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Figure 3-48 The right hand support002 geometry after modifying the values of the Bend modifier
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[+][Top ] [User Defined ] [Wireframe ] [+] [Front ] [User Defined ] [Wireframe |

-

[+][Lefi ] [User Defined ] [Wireframe ] [+] [Perspective | [User Defired | [Defa

Figure 3-49 Alignment of right hand support002 in viewports
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Figure 3-50 The Mirror: Screen
Coordinates dialog box
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[+]1[Top] [Wireframe ] [+]1[Front] [Wireframe ]
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L

[+][Perspective ] [Shaded ]

Figure 3-51 The left hand support geometry in viewports

Figure 3-52 The final rendered output



Extended Primitives 3-23

Figure 3-53 The model of a stool

Figure 3-54 The model of a table Figure 3-55 The model of a chair
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O bj ects
Learning Objectives

After completing this chapter, you will be able to:
* Use the Mirror and Align tools

* Create AEC extended objects

* Create doors and windows
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Figure 4-1 The Mirror dialog
box

M

Figure 4-2 The align cursor in the Top viewport

Figure 4-3 The Align Selection
(Sphere002) dialog box
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Banyan tree

t

Generic Palm

b

Scotch Pine

E ]

Figure 4-4 Various rollouts
to create a tree

Figure 4-5 A tree created
using the Foliage tool
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¥ Parameters

Height: 360.0 =
Density: 1.0 =
Pruning: 0.0 $

New Seed: 3713437 o

¥ Generate Mapping Coords.

Show
¥ Leaves ¥ Trunk
¥ Fruit ¥ Branches

¥ Flowers ¥ Roots

Viewport Canopy Mode
® When Not Selected

Always Never
Level-of-Detail
Lows Medium
® High

Figure 4-6 The Parameters
rollout

Figure 4-7 A tree with the 0 value Figure 4-8 A tree with the 0.5 value
in the Pruning spinner in the Pruning spinner
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Figure 4-9 The tree with low — Figure 4-10 The tree with medium  Figure 4-11 The tree with high
level of detail at rendering level of detail at rendering level of detail at rendering

Width ’
Height

Fencing

Top Rail

Lower Rail

[ ; Post
Figure 4-12 The railing with different parts labeled Figure 4-13 The railing with different
dimensions
Extension /
inthe posts
Pickets —
Figure 4-14 The railing with the extension Figure 4-15 The railing with the picket

in the posts type of fencing
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Solid Fill
Fencing

Figure 4-16 The railing with the solid fill type of fencing

Eottom
Offset

Figure 4-17 The bottom offset in the
picket fencing

Left Offset Top Offset Right Offset

Eottorm Offset

Figure 4-18 larious offsets in the solid fill
fencing
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Figure 4-19 The wall Figure 4-20 A closed wall displayed
segment displayed

Figure 4-21 The prvot door
created in the viewport

j

Figure 4-22 A double pivot door Figure 4-23 An opened double door

| Frame of
the door
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Top Rail

Horizontal
Pangls

Vertical
Panels

Eottom Rail

Figure 4-24 The modified
door leaf

Figure 4-25 A door with
the beveled panels

Figure 4-26 A sliding door
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Figure 4-27 A bifold door

Frame
\/Zpa

Figure 4-28 An awning window

Rail or
Fence

Glaze

nel

Figure 4-29 An awning
window with two panels
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I

Figure 4-31 A casement window with

Figure 4-30 A casement window

Figure 4-32 A fixed window Figure 4-33 A fixed window with horizontal and

vertical divisions

Figure 4-34 A pivoted window rotated Figure 4-35 A pivoted window rotated
around the horizontal axis around the vertical axis

two panels
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Figure 4-36 A projected
window

P

Figure 4-37 The Figure 4-38 The sliding window  Figure 4-39 The sliding window
sliding window with two horizontal and vertical — with the horizontal sliding
chamfered divisions

Second
stairway

First stainway

Figure 4-40 The L-type open stairs created
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Figure 4-41 The L-type closed stairs ~ Figure 4-42 The L-type box stairs

Fight Handrail

Left Handrail _
Stringers
Carriage
Figure 4-43 The L-Type stairs with handrails, Figure 4-44 The L-Type stairs with Angle
carriage, and stringers value set to zero

Figure 4-45 The spiral ~ Figure 4-46 The closed spiral ~ Figure 4-47 The spiral
stairs stairs box stairs
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2L

Figure 4-48 The straight Figure 4-49 The straight Figure 4-50 The straight
stairs closed stairs box stairs

“®

Figure 4-51 The U-type stairs ~ Figure 4-52 The U-type  Figure 4-53 The U-type box
closed stairs stairs

11 1
T L}

Figure 4-54 The nature scene
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[+] [Perspeciive ] [User Defined | [Dafault Shading ]

[+][Left] [User Defined ] [Wireframe ]

Figure 4-55 The floor geometry after using the Zoom and Orbit tools

[+] [Top ] [User Deifined ] [wireframe | [+1[Front ] [User Defined ] [Wirsframe |

L. L.

[+] [Perspective | [User Defined | [Default Shading ]

[+] [Left ] [User Defined ] [Wireirame |

Figure 4-56 The railing01 displayed in viewports
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Figure 4-57 The railing01 geometry in viewports after aligning it in the Top viewport
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[+] [Left] [User Defired ] [Wireframe |
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[+] [Perspective ] [User Defired ] [Default Shading |

Figure 4-58 The railing02 geometry in viewports after alignment
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Figure 4-59 The railing03 geometry after alignment

[+] [Top ] [User Defired ] [Wireframe ]

L.
Figure 4-60 The railing03 geometry rotated in the Top viewport
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[+][Front] [User Defined ] [Wireframe ]

[+] [Left ] [User Defred ] [Wieframe |

[+] [Perspactive | [User Deiined ] [Defauit Shading |

Figure 4-61 The railing04 geometry aligned in viewports

[+1[Top ] [User Deiined ] [Wirsirame | [+] [Front ] [User Defiried ] [Wirsframe |
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Figure 4-62 The railings geometry displayed in viewports
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[+][Top ] [User Defined ] [Weiame | [+][Front ] [User Defired ] [Wireframe |
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Figure 4-63 Alignment of tree01 in viewports

[+][Top ] [User Defined ] [Wireframe | [+] [Front ] [User Dafined ] [Wiraframe |

L. L.
[+][Left ] [User Defined ] [Yireirame | [+] [Perspeciive ] [User Dafined ] [ Default Shading |

Figure 4-64 Multiple copies of tree01 created and aligned in viewports
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[+] [Top ] [User Deiined ] [Wireitame ] [+1[Front ] [User Defined ] [Wireframe ]

L.

[+ [Left] [User Deiined ] [Wireftame ]

Figure 4-65 The gate geometry aligned in viewports

[+ ][ Top ] [User Defined | [Vfirefamne ] [+] [Front ] [User Defined ] [Wirsirame']

!

[+] [Left ] [User Defined ] [Wireiame ]

Figure 4-66 The rodl geomelry aligned in viewports
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[+] [Top ] [User Defined ] [Wirsiramz ] [+][Front ] [User Defined ] [Wireframs ]
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Figure 4-67 The rod2 geometry aligned in viewports

Figure 4-68 The handlel geometry aligned
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4-21
' (=) 1 || I 1| |+ I W=
- =
[+] [Left ] [User Defined ] [Wirsframea ]
=

Figure 4-69 The copy of handlel aligned

Figure 4-70 The final output afier rendering
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Figure 4-71 The room model

[+] [Perspective | [User Defined ] [Default Shading ]

Figure 4-72 The floor geometry in the Perspective viewport
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Figure 4-73 The railing01 geometry in viewports after alignment
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[+][Left ] [User Defired ] [Wieframe |

Figure 4-74 The railings geometry displayed in viewports
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Figure 4-75 The wall geometry displayed in viewports
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Figure 4-76 The roof geometry in viewports after alignment
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Figure 4-77 The roof fencing geomelry afier scaling in the Front viewport
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Figure 4-78 The fc01 geometry in the Top viewport afler alignment
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Figure 4-79 The fc002 geometry in the Top
viewport after alignment
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[+] [Perspective ] [User Defined | [Dafault Shading |

Figure 4-80 The fencing geometry at the four corners of wall in viewports
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Figure 4-81 The window geometry in viewports after alignment
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Figure 4-82 The foot support geometry in viewports afler the alignment
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Figure 4-84 The tree01 geometry displayed in viewports after alignment
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Figure 4-85 The tree02 geometry in viewports afler the alignment

Figure 4-86 The final output of the scene at rendering
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Figure 4-87 The model for Exercise 1



Splines and
— xtended SPlines

Learning Objectives

After completing this chapter, you will be able to:

[ —

* Use the AutoGrid option
* Create splines

* Create extended splines
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[+] [Perspective ] [Standard ] [Default Shading ] [+][Perspective ] [Standard ] [Dafault Shading |

Figure 5-1 The sphere created Figure 5-2 The torus created after
selecting the AutoGrid check box

Create tab
Shapes button

Object Type
rollout

Line tool

Figure 5-4 An open line spline
created

Figure 5-5 The Spline message box

. . , Figure 5-6 A closed line spline
Figure 5-3 Various rollouts displayed to create

and modify a line spline
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v . N
B S S
E E
Figure 5-7 A line with corner vertices Figure 5-8 A line spline with

bezier vertex and smooth curve

Figure 5-9 The Rendering
rollout

Figure 5-10 The Interpolation
rollout
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Keyboard Entry

Figure 5-11 The Keyboard
Entry rollout

e Ry
|+ Interpolation 1

Figure 5-12 Various rollouts to
create and modify a rectangular
spline

Figure 5-13 A rectangular spline Figure 5-14 A square spline
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Figure 5-15 A rectangle with
corner radius

Figure 5-16 A circular spline

Figure 5-17 An elliptical spline

-||r

Figure 5-1 8 Creating an arc using the Figure 5-19 Crealing an arc using the
End-End-Middle method (step-1) End-End-Middle method (step-2)
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Figure 5-20 An arc spline

¥
:-: —#:t—
Figure 5-21 Creating an arc using Figure 5-22 Creating an arc using
the Center-End-End method (step-1) the Center-End-End method (step-2)

N

Figure 5-23 The arcs created on selecting the Pie Slice check box

Figure 5-24 A donut
spline



Splines and Extended Splines

5-7

>O0

Figure 5.25 An NGon Sphne Figure 5-26 The NGons with 3,
6, and 8 number of sides

Figure 5-27 The NGon with round corners Figure 5-28 An NGon afler selecting the
Inscribed radio button

Figure 5-29 An NGon afler selecting the
Circumscribed radio button

QAT

Figure 5-30 A star spline Figure 5-31 The star splines with different
number of points
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Figure 5-32 A star after setting the  Figure 5-33 A star afler setting the
value in the Distortion spinner values in the Fillet Radius 1 and Fillet
Radius 2 spinners

=|— Left Align =|-Right Align
E|-Center Align  =|— Justify
Figure 5-34 The text in the viewport Figure 5-35 Alignment buttons
Figure 5-36 A helix spline Figure 5-37 The helix spline with three

turns and zero value in the Bias spinner

Figure 5-38 The helix spline with three Figure 5-39 The helix spline with three
turns and +1 value in the Bias spinner turns and -1 value in the Bias spinner
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Figure 5-40 A section spline

Figure 5-42 The Name Section
Shape dialog box

Cross-section
Section spline

Mesh object

Figure 5-41 The cross-section of the section
spline according to the object

Cross-sections

Figure 5-43 The cross-sections generated in
both the objects in their planes on selecting the
Infinite radio button

Figure 5-44 An egg spline
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Figure 5-45 A WRectangle spline Figure 5-46 The WRectangle
spline with corner radius

]
]

Figure 5-47 A channel spline  Figure 5-48 The channel spline
with corner radius

Figure 5-49 An angle spline  Figure 5-50 The angle spline with ~Figure 5-51 An angle spline with
corner radius edge radii

Figure 5-52 A T-shaped tee spline Figure 5-53 A tee spline with
corner radius
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Figure 5-54 An I-shaped wide flange

Figure 5-55 The wide flange
spline

spline with corner radius

Figure 5-56 The model of a photo frame

[+][Top ] [User Defined ] [Wirsframe ] [+][Frort ] [Usar Defined ] [Wireframe ]

L. b

[+][Left] [User Defined | [Wirsframe ]

[+][Perspectve ] [User Defined ] [Dafault Shading ]

"

%’
Gty
E
2R
[
P52
2o
>
X & R

Figure 5-57 The plane created in viewports
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Figure 5-58 The rectangle displayed in the viewports
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Figure 5-60 The line to be created in the  Figure 5-61 The joint] geometry in the Front

Front Viewport Viewport
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Figure 5-62 All joints aligned in the viewports
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Figure 5-63 The designl geomelry aligned in the viewports
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Figure 5-64 The copy of designl aligned in the viewports
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Figure 5-65 The design3 geometry aligned in the viewports
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[+][Left ] [User Dafined ] [Wirsfrarme ]
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Figure 5-66 The copy of design3 geometry aligned in the viewports
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Figure 5-67 Text001 aligned in the viewports
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Figure 5-69 The model of a book

[+]1[Top] [Wireframe ] [+ ]1[Front] [Wireframe ]

¥

b

[+]1[Left] [Wireframe ] [+ ][Perspective ] [Shaded]

Figure 5-70 The book geometry after invoking the Zoom Extents All tool
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.

[+][Left ] [User Defined | [Wireframe ]

[+] [Perspective | [User Defined ] [Default Shadling ]

Figure 5-71 Alignment of spiral binding with book in the viewports
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[+][Left ] [User Defirned ] [Wireirame |

[+] [Perspeciive ] [User Deiined ] [Default Shading ]

Figure 5-72 Alignment of textO1 on book in viewports
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[+][Top ] [User Defined ] [Wirsframe | [+][Frant ] [User Defined ] [Wireframe ]
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L. [
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Figure 5-73 Alignment of rectangular design in the viewports

Figure 5-74 The final output after rendering

Figure 5-75 The model of a grid
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Figure 5-77 The model of an entrance



Moditying Splines

Learning Objectives

After completing this chapter, you will be able to:
* Adjust the pivot point of an object

* Use the Lathe modifier to modify objects

* Modify shapes

* Use editable spline objects
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Figure 6-1 The Pivot tab
chosen in the Hierarchy
tab

— Fivot point

Figure 6-2 The pivot point of a circle

Figure 6-3 The working pivot along with
the gizmo in the scene
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Figure 6-4 The move transform Figure 6-5 The rotate transform
gizmo displayed gizmo displayed

z

L)( z
b«
Figure .6-6 An arc displayed in the Figure 6-7 The arc converted into a 3D object
Front viewport after applying the Lathe modifier

Figure 6-8 The sub-object
levels and rollouts displayed
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Verticas

Yallow colored vertex

Figure 6-9 The vertices of an arc spline displayed
after selecting the Vertex sub-object level

Views  Create  Modfiers  Animation  Graph Editors ~ Rendering  Civil View  Customize  Scripting  Content |

Figure 6-10 larious types of vertices in a quad menu

Bezier cormer

Comer vertex
vertex

Smooth vertex Bezier vertex

Figure 6-11 Various types of vertices in a line spline
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]

Figure 6-12 The curved segment selected in ~ Figure 6-13 The line segment selected in a
an arc spline rectangular spline

— Selected spline

Figure 6-14 The spline selected in an arc

Figure 6-15 The Selection rollout Figure 6-16 The vertex numbers displayed on
selecting the Show Vertex Numbers check box
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Figure 6-18 The cursor displayed in the viewport
on choosing the Create Line button

Figure 6-17 Partial view Figure 6-19 The cursor displayed afier
of the Geometry rollout choosing the Insert button

Segment created

Mewy vertices

Figure 6-20 The new vertices and the segment created
using the Refine button and the Connect check box

LEnd Vertices

Figure 6-21 The end vertices in an arc spline Figure 6-22 The cursor over one of

the end vertices
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Figure 6-23 The cursor over another end Figure 6-24 The end vertices
vertex and the dotted line displayed connected with a segment
—Selected vertices Vertices fused
together

Figure 6-25 The selected vertices inside the Figure 6-26 The selected vertices fused at
rectangular area their average center

Cursor

Figure 6-27 The star spline Figure 6-28 The changed shape of cursor
displayed after moving the cursor over the
selected vertex
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Mew vertices
N created

Round corner

Figure 6-29 The two new vertices and the round corner displayed

Mew vertices

Bevel corner

Figure 6-30 The new vertices with a beveled corner

Figure 6-31 A segment selected in the Figure 6-32 The selected segment sub-divided
circle spline after using the Divide button
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Detach as: | Il

Figure 6-33 A segment sub-object  Figure 6-34 The Detach dialog box

selected in the circle spline

Figure 6-35 The detached segment as a new independent shape

Figure 6-36 The spline selected in a circle  Figure 6-37 The reversed direction of the selected
spline after choosing the Reverse button

Figure 6-38 The shape of the cursor Figure 6-39 A copy of the spline created as
changed after choosing the Outline an outline of the selected spline
button
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[ 7N

Figure 6-40 An open arc spline Figure 6-41 The closed spline after using
the Outline button on the open spline

e e

Figure 6-42 The two attached splines Figure 6-43 The union boolean
overlapping each other final output
Figure 6-44 The subtraction boolean Figure 6-45 The intersection boolean
final output final output
Figure 6-46 The angle extended — Figure 6-47 The spline Figure 6-48 The spline

spline created to mirror mirrored horizontally marrored vertically
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Figure 6-49 The spline mirrored horizontally Figure 6-50 The spline mirrored on both the
after selecting the Copy check box sides afler selecting the Copy check box

A

Figure 6-51 The spline mirroved vertically afler selecting the Copy check box

Figure 6-52 The two attached splines and Figure 6-53 The splines afier
the cursor over the overlapping segments using the Trim button

.

Figure 6-54 The rectangular spline for explosion  Figure 6-55 One of the broken splines
selected after using the Explode button
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Object Name:

Figure 6-56 The Explode dialog box

Figure 6-57 The model of a street lamp

[+] [Front ] [User Defined ] [Wireirame ]

Figure 6-58 The line spline created for glass
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[+] [Perspactive ] [Usar Defined ] [Default Shading ]

.

D [+] [Front ] [User Defined | [Wireframe ]

L.

Figure 6-60 The line created Figure 6-61 The line modified

[+] [Front ] [User Defined | [Wireframe ]

[

Figure 6-62 The design01 in the Front viewport
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[+1[Top ] [Wireframe ] [+1[Front ] [Wirefram ;; 7

Figure 6-63 The design01 and design02 aligned

[+][Front ] [User Dafined ] [Wirsframe ] [+]TFront ] [User Defired ] [Wireframe ]

o [

Figure 6-64 New line created Figure 6-65 The base01 in the Front viewport
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[+1[Top ] [User Defined ] [Wiv=iane ] [+ (;mt [User Defied ] [Wireirame ]
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6-15

Figure 6-66 The base02 aligned in the viewports

[+] [Front ] [User Dafired ] ['Wirsframe ]
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Figure 6-67 An arc created
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[+][Top ] [User Defined ] [Wireframea ] [+][Front ] [User Defined ] [Wirsframe ]

[+] [Perspeciive ] [User Defined ] [Defaylc Shading |

Figure 6-68 The dome01 aligned in the viewports
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[+][Top ] [User Defined ] [Wirsframe ] [+] [Front ] [User Defired ] [Wirefrafnz |

. .
[+] [Left ] [User Defined ] [Wirsframe ] [+][Perspective ] [User Defined ] [Default Shadling ]
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Figure 6-69 The top01 aligned in the viewports
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[+] [Front ] [User Defired ] [':ﬂfirel’réme]

Figure 6-71 The lamp02 and lamp03 aligned in the viewports



Modifying Splines 6-19

Figure 6-72 Final output of the street lamp after rendering

Figure 6-73 The model of a vase with
Sflower plant
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[+] [Freni ] [User Defined ] [Wirsfame ] [+] [Front ] [User Defined ] [Wiraframe ]

—
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Figure 6-74 A line spline created for the vase Figure 6-75 The first vertex of the line
spline selected in the Front viewport

[+][Top ] [User Defined ] [Wireframe [+] [Front ] [User Defined | [Wireirame ]
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Figure 6-76 The vase geometry after applying the Lathe modifier
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[+] [Top ] [User Defined ] [Wireframea ]

[+] [Front] [User Defined ] [Wireframea ]

[+] [Perspectve ] [User Defined ] [Default Shading |

v

Figure 6-77 Alignment of plant with vase in viewports

[+1[Top ] [Wser Defined ] [Wir

L.

[+] [Front ] [User Defined ] [Wireframe ]

[+][Left ] [User Defined ] [Wireframe |

[+] [Perspective ] [User Dafined ] [Default Shading ]

Figure 6-78 Alignment of the circles in viewports
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[+] [Front ] [User Defined ] [Wireframe ]

[+] [Perspectve ] [User Defined ] [Defadlt Shading |

Figure 6-79 The line splines created to join both the circles

[+] [Front ] [User Defined ] [Wireframe ]

o~
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Figure 6-80 The line spline for the leg of stand
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[+][Top ] [User Defined ] [Wi 1

[+] [Front ] [User Defined ] ['Wireframe ]

[+] [Left ] [User Defired ] [ Wirefr
|

Yemt]

Figure 6-81

o

Alignment of upper portion and leg01 in viewports

[+][Top ] [User Defined | [Wireframe ]

[+] [Front ] [User Deiined ] [‘-/"J'ITEITZH’%J
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Figure 6-82 Alignment of leg01, leg002, leg003, and leg004 in viewports
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[+][Top ] [User Defined ] [Wireframs | [+1[Frort ] [User Defined ] [Wirsfrarz ]

B i

[+] [Left ] [User Defined ] [V\Mrer’ram-’:fj

Figure 6-83 Alignment of flower vase and vase stand in viewports

Figure 6-84 The pair of cocktail glasses
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Figure 6-85 Set of vases

Figure 6-86 A candle stand
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Figure 6-87 The pair of glasses

Figure 6-88 The pair of glasses



Materials and Maps

Learning Objectives

After completing this chapter, you will be able to:
* Use the Material Editor dialog box

* Understand the types of materials and maps
* Create materials and maps

* Assign materials to objects

=3
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Figure 7-1 The Slate Material Editor dialog box

Menu Bar

Sample

Material editor tools on
Slots

[ the right side of the
sample slot

| Material editor tools
below the sample slot

Figure 7-2 The Material Editor dialog box
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v Drag/Copy

Drag/Rotate

Reset Rotation

Render Map...

Options...

Magnify...

Select by Material

Highlight Assets in ATS Dialog
¥ 3X2Sample Windows

5% 3 Sample Windows
6 X 4 Sample Windows

Figure 7-3 The shortcut ~ Figure 7-4 The sample slots  Figure 7-5 The sample slots after
menu displayed after choosing the 5x3 Sample  choosing the 6x4 Sample Windows
Windows option option

Figure 7-6 Two sample slots in the Figure 7-7 The map/material of one
Material Editor dialog box sample slot copied to the other

-

B o1-Default | =2
W Aute  Update

J

Figure 7-8 The sample
slot displayed in a separate
window
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Figure 7-9 Puartial view of the rollouts in the Material/Map Browser
dialog box



Materials and Maps

7-5

Figure 7-10 The drop-down list displayed afier entering the alphabet
d in the text box
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Mew Material Library...
Open Material Library...

Materials

Maps

Contrallers

Autodesk Material Library
Scene Materials

Sample Slots

Show Incompatible
Show Empty Groups

Additional Options

Figure 7-11 The flyout displayed afier choosing the Figure 7-12 The Create New Group
Material/Map Browser Options button dialog box

'3 Import Material
). materialibraries
Name . Date modified Type Size.
o AccTemplates G/A5/2011 537 AV Idshiax material i
RecentPlaces | % mrarch_DesignTemplates 9/15/2011 527 AM  3dsMax material l...
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Figure 7-13 The Import Material Library dialog box  Figure 7-14 The materials of the selected
Lbrary displayed in the Material/Map

Browser dialog box
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i No items match your search.
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Figure 7-15 The Create New Material Library
dialog box

3 Meateral/Map Browser

AecTemplates.mat Options.
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z
&

o
wl o

Update Scene Materials from Library
Get Selected

Get All Scene Materials/Maps

Show Subtree
Display Material Library As
Context Menu Options

oo e e

Close Material Library

Figure 7-17 The
triangles displayed
on a sample slot

3 - Default

ﬂ | aa.mat
Temporary Library

Figure 7-18a The flyout displayed Figure 7-18b The Put to Library dialog box

Figure 7-16 The shortcut menu displayed

3 Material Editor l -

5]

@ Do you want to put the entire materialfmap tree to the library?

Figure 7-19 The Material Editor message box
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Figure 7-20 The effect of the Backlight Figure 7-21 The sample slot without
tool in the sample slot the backlight effect

s J

Figure 7-22 The sample slot with ~ Figure 7-23 The sample slot without
the Background tool invoked invoking the Background tool

Figure 7-24 The 1x1 sample UV Figure 7-25 The 2x2 sample ~ Figure 7-26 The 3x3 sample
tiling i a cube sample slot UV tiling in a cube sample slot UV tiling in a cube sample slot

- SR S = RN O ECRE (S

2 08 -Default = Standard
Material Name Material Type
drop-down list button

Figure 7-27 The Material Name drop-down
list and the Material Type button
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..-'J\rli.-:l:lh'l:lpil:

Figure 7-28 The Shader Basic Parameters rollout
with eight shaders displayed in the drop-down list

Figure 7-29 The sphere  Figure 7-30 The sphere  Figure 7 '3 1 The sphere
geomelry with the Wire  geomelry with the Face — &eomelrywith the Faceted
check box selected Map check box selected  check box selected

Figure 7-32 The sphere geometry Figure 7-33 The Anisotropic Basic
with Anisotropic shader Parameters rollout
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Diffuse color

Specular color

Ambient color

Figure 7-34 The ambient, diffuse, and
specular colors in a sphere

Figure 7-35 A sphere geometry Figure 7-36 A sphere geometry
without self-~illumination with self-illumination

Figure 7-37 A teapot geometry within a transparent box

Figure 7-38 The torus knot geometry with Figure 7-39 The torus knot geometry with
the default value in the Diffuse Lev spinner the value 150 in the Diffuse Lev spinner
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Figure 7-40 The sphere geometry with the Figure 7-41 The sphere geometry with the
value 0 in the Specular Level spinner value 66 in the Specular Level spinner

Figure 7-42 The sphere geometry with — Figure 7-43 The sphere geometry with
less value in the Glossiness spinner more value in the Glossiness spinner

Figure 7-44 The teapot geometry with Figure 7-45 The teapot geometry with
less value in the Anisotropy spinner more value in the Anisotropy spinner

g &

Figure 7-46 The teapot geometry with ~ Figure 7-47 The teapot geometry with
the value 0 in the Orientation spinner  the value 45 in the Orientation spinner
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Figure 7-48 The sphere geometry with the Blinn shader

Figure 7-49 The teapot geometry with the Metal shader

Figure 7-50 The teapot with less Figure 7-51 The teapot with more
value in the Roughness spinner value in the Roughness spinner

Figure 7-52 The teapot with the
Multi-Layer shader
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@

Figure 7-53 The teapot geometry
with the Oren-Nayer-Blinn shader

Figure 7-54 The sphere geometry
with the Phong shader

&

Figure 7-55 The teapot geomelry with the Strauss shader

Figure 7-56 The sphere geometry
with the Translucent shader
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Lser Defined

Figure 7-57 The preset materials in the drop-down — Figure 7-58 The teapot geometry with
list in the Templates rollouts the Masonary preset material applied

Figure 7-59 The teapot geometry with the Figure 7-60 The Raytrace Basic Parameters
Raytrace material applied rollout
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Figure 7-61 The sphere geometry — Figure 7-62 The Replace Material
with the Blend material applied message box

Figure 7-63 The Blend Basic Parameters
rollout

Figure 7-64 The Composite Basic Parameters rollout
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Figure 7-65 The object with Figure 7-66 The object with the
the Standard material Double Sided material

* Double Sided Basic Parameters
Transucency: 0075
Focng el | Materd 29 (Sndrd) ¢
Backtei | Vel £ (Sdd)

Figure 7-67 The Double Sided Basic
Parameters rollout

Figure 7-68 The object with the  Figure 7-69 The object with  Figure 7-70 The object with
Multi/Sub-Object material group of polygons selected remaining polygons selected
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Figure 7-71 The Multi/Sub-Object
Basic Parameters rollout

Figure 7-72 The object with the Figure 7-73 The Top/Bottom Basic
Top/Bottom material applied Parameters rollout
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Figure 7-74 The Presets rollout

Figure 7-75 The square buttons highlighted
for inserting maps
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Figure 7-76 A sphere with the Figure 7-77 A sphere with the Figure 7-78 An object with the
Bitmap map applied Checker map applied Gradient map applied

Figure 7-79 A box with the Figure 7-80 A sphere with
Gradient Ramp map applied the Swirl map applied

Figure 7-81 A spheve with
the Tiles map applied
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+ Global Substance Settings

Load Substance... Reload
Induded Substance Graphs: b
Get Substance From Marketplace
» Texture Size
+ Information
* Coordinates

® Texture Environ Mapping: Explidt Map Channel =

v Show Map on Back Map Channel: 1 &
v Parameters - Use Real-World Scale
ErrmTEr None " OC;FFset ; L‘I;Iing ; Mirror'l':l(e " OAOngIe ;
Channel Index: 1 = v: 0.0 E EE B v V0.0 =
Channel Name: hd ® Uy i wu W: 0.0 B
Blur: (1.0 + Blur offset: 0.0 = Rotate
Figure 7-82 The Parameters rollout Figure 7-83 The rollouts displayed on selecting
of the Map Output Selector map the Substance map

[+] [Pesspactive | [Standard | [Default Shading ]

oL

Figure 7-84 The default shape Figure 7-85 The spline texture
displayed i the viewport shown in the viewport

Figure 7-86 A teapot with the ~ Figure 7-87 An object  Figure 7-88 A sphere
Dent map applied with the Cellular map  with the Noise map
applied applied
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Figure 7-89 A sphere with Figure 7-90 A box with the
the Smoke map applied Speckle map applied

.

Figure 7-92 A wall with Figure 7-93 A plane with
the Stucco map applied the Waves map applied

Figure 7-95 The shortcut menu
displayed on right-clicking on
the M button

Figure 7-96 The model of LCD
monitor

Figure 7-91 A box with the
Splat map applied

Figure 7-94 A box with
the Wood map applied
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[+ 10 Tep ] [User Defined ] [Wirsframe | [+ ] [Front ] [User Defined ] Diireframs |
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[+ ] [Left ] [User Defined | [Wirsframe | [+ ] [Perspactive | [User Defined | [Defaulk Shading ]
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Figure 7-97 The LCD computer in viewports

E

(

Figure 7-98 The final output after Figure 7-99 The final output after
rendering (view 1) rendering (view 2)
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Figure 7-100 The textured scene

[+ 1TTap | [Standard ] ['Wirsframe | ¥ [+ 1 [Top 1T Standard | Divireframe | W
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Figure 7-101 The file displayed
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Figure 7-102 The wood material Figure 7-103 The wood material displayed
assigned to back after using the UVW Map modifier

Figure 7-104 The wood material displayed
after using the UVW Map modifier

it arcl =R

Figure 7-106 The rendered image



Materials and Maps

7-25

[+ ] [Perspactive | [Standard ][ Default Shading |

Figure 7-107 Selected polygon of can Figure 7-108 Rest of the polygons selected

Figure 7-109 The canmat material — Figure 7-110 The dustbinmat material displayed
displayed

1) TPz = el ] T A D = ShEtiiEy

Figure 7-111 The garbagemat Figure 7-112 The plant material applied
material applied
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Figure 7-113 The clay material applied to soil

Figure 7-114 The final output of the scene
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Figure 7-115 The model of a flower
pot

[+ [Top ] [User Defined ] [wireframe | [+ J[Frorit ] [User Defined | [wirefrare |

L. L

[+ ] [Lefe ] [Uszr Defined ] [ireframgd] [+ ] [Perspective ] [User Defined ] [Defaulk Shading]
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Figure 7-117 The brass material
displayed in the sample slot
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Figure 7-118 The model of cups
and glasses

Figure 7-119 The model of a voom  Figure 7-120 The model of a tea cup
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Mesh Objects

Learning Objectives

After completing this chapter, you will be able to:
* Convert objects into editable mesh

* Use sub-object levels

* Convert objects into editable poly

* Modify editable mesh and editable poly objects
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Name of the object

| —Color of the object

Name of the object

Meodifier stack

Rollout to modify the
object

Figure 8-1 The Modify panel

[+ {Parspective) [tardnd ) [Dcfauk Shaig )

Paste
Paste Instanced
Make Unique
Convert To:
Editable Mesh
Editable Patch
Editable Poly
NURBS

Make Reference

Show All Subtrees
Hide All Subtrees

Figure 8-2 The cascading menu displayed on Figure 8-3 The shoricut
choosing the Convert To option menu displayed
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Figure 8-4 The Utilities rollout displayed  Figure 8-5 The sub-object levels of an object

afler choosing the Utilities tab displayed
Vertices
frfrHT LN Wertices
INaEI T
T

Figure 8-6 Displaying the vertices of the sphere Figure 8-7 Displaying the vertices of the box
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Figure 8-8 Selecting the edges of the sphere
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Faces
—

Falygons

Figure 8-12 The Polygon sub-object level

— Edge

Figure 8-9 Selecting the edge of the box

Faces

Figure 8-11 A box with the faces selected

Falygon

Figure 8-13 The polygon of a box selected
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Figure 8-14 The Element sub-object level Figure 8-15 The element of the box selected

RN
Additional
Yertices
Additional Face
Figure 8-17 Additional vertices created Figure 8-18 A new face added to a box
in a box using the Create bulton using the Create button

Aftach cursor

Figure 8-19 The attach cursor afler choosing the
Attach button
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Select  Display Cuslnm'lze
Figure 8-20 The Attach List dialog box
Figure 8-21 The Detach dialog box
The rotated edge
Figure 8-22 The box before choosing the Figure 8-23 The rotated edge of the box

Turn button after choosing the Turn button
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Figure 8-25 The face divided afier using the

Divide button

Figure 8-24 The face before

choosing the Divide button

Figure 8-27 The selected polygon

sub-object after extrusion

Figure 8-26 The extrude cursor displayed

over the selected polygon

Figure 8-28 The selected polygon afier negative extrusion
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Figure 8-29 The bevel cursor displayed over Figure 8-30 The polygon extruded
the selected polygon

Figure 8-31 The size of the extruded polygon — Figure 8-32 The size of the extruded polygon
reduced using the Bevel button increased using the Bevel button

Figure 8-33 The chamfer cursor displayed
over the selected vertex
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Figure 8-34 The vertex sub-object chamfered Figure 8-35 The edge sub-object chamfered
using the Chamfer button using the Chamfer buiton

___ Slice plane
QizZmao
v x
Figure 8-36 The slice plane gizmo Figure 8-37 The selected object sliced
displayed in the selected object after choosing the Slice button

Figure 8-38 The dotted lines Figure 8-39 The cut on the object after
using the Cut button

Figure 8-40 The cut on the selected
polygon
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Figure 8-42 The vertices welded together

Figure 8-41 The selection box around the

vertices to be welded
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It

3 Weld

Mo vertices within weld threshold.

Figure 8-43 The Weld message box
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Figure 8-45 The selected vertices welded

to the target vertex

Figure 8-44 The vertices selected for

welding
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 Modeling |11 Fieefim | Selection | Object Paint
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£} Collapse Stack

T} Convert to Poly
Y3 Apply Edit Poly Mod

E Generate Topology
DH Symmetry Tools

[ Full Interactivity

Figure 8-46 Flyout displayed after moving the cursor over the Polygon
Modeling panel

Figure 8-47 Various rollouts
displayed
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Border around the
hole of the spout

Figure 8-48 Border selected around the hole

Figure 8-49 Maximized view of the border
of the spout of a teapot

selected around the hole of the spout of a teapot

* Selection

® z

S (0m .

By Vertex

Ignore Backfacing

By Angle:  45.0 -

Shrink Grow

Ring B Loop H
Preview Selection

@ Off Subobj Multi

Selection of
0 Edges Selected the polygaons
Figure 8-50 The Selection rollout with Figure 8-51 The selection area in the teapot
the Border sub-object level selected

Figure 8-52 The selection area in the teapot

Figure 8-53 The selection area in the teapot
decreases afler choosing the Shrink button

increases afler choosing the Grow button
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Figure 8-54 An edge selected in a cylinder

Figure 8-56 The selected edge of the teapot
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Figure 8-58 The selected sub-object
level highlighted
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Figure 8-55 The parallel edges selected
after choosing the Ring button

Figure 8-57 The edges selected after
choosing the Loop button
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Figure 8-59 More than one polygon highlighted
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Figure 8-60 The extruded polygon in Figure 8-61 The same extrusion on other polygons
a cylinder after choosing the Repeat Last button

(]

’—— Slice plane

S

z z

"
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Figure 8-62 The quick slice cursor and slice  Figure 8-63 The box sliced in the Perspective
plane displayed viewport

Figure 8-64 Selecting the Figure 8-65 The cylinder smoothened
cylinder in the viewport after choosing the MSmooth button
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i

1 MeshSmooth

L

Figure 8-67 The Tessellate caddy control Figure 8-68 The drop-down list displayed afier
clicking on the arrow

Figure 8-69 A box

Figure 8-70 The box afler selecting the Edge Figure 8-71 The box afier selecting the
radio button Face radio button
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Figure 8-72 The Paint
Deformation rollout

Fulled
corner

Figure 8-73 The brush displayed on Figure 8-74 The object deformed at
choosing the Push/Pull button the corner vertex

Figure 8-75 The Edit
Vertices rollout
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e between
ertices
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Figure 8-76 The vertices selected in the object  Figure 8-77 The edge created between the
vertices selected

Figure 8-78 The Edit
Edges rollout

Figure 8-79 The Connect Edges caddy control Figure 8-80 The Chamfer caddy control in
in the viewport the viewport
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[+ | [Perspective | [ Standard | [Edged Faces | [+ ] [Perspective ] [Standard | [Edged Faces ]

Figure 8-81 The Chamfer Type flyout Figure 8-82 The Chamfer caddy control
on choosing Quad Chamfer from the flyout

[+ | [Perspective ] [Standard | [Edged Faces | [+ | [Perspeciive ] [Standard ] [Edged Faces |

Figure 8-83 Chamfering with the Standard Figure 8-84 Chamfering with the Quad
Chamfer type and Edge Chamfer Amount Chamfer type and Edge Chamfer Amount
spinner = 2 spinner = 2

[+ ] [Perspective | [Starclard | [Edseilests [4 ] [Perspeciive | [Standard ] [Edgaeiflas

Figure 8-85 Chamfering with the Standard Figure 8-86 Chamfering with the Quad
Chamfer type and the Connect Edge Segments Chamfer type and the Connect Edge Segments
spinner = 2 spinner = 2
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[ 1 [[FErspective ]| [Standand | [EdaediEaces | Jlistandand | DEdaediRates]

Figure 8-87 Chamfering with the Edge Tension Figure 8-88 Chamfering with the Edge Tension
spinner = 1 spinner = 0.5

—
[+ ]1[Perspective ] [Shadad ]

Figure 8-89 Chamfering with the Edge Tension
spinner = 0

[ |[PEepEctivEy [Shandard | [ Edaed Faces |

Figure 8-90 The deleted polygons Figure 8-91 The remaining polygons after selecting
the Invert Open check box



8-20 Autodesk 3ds Max 2018: A Comprehensive Guide

el (IStantEie

(= + )
(7% 20 )
(5 2 ) .

oD

o S —
r
PR | = Smooth Entire Object
& Smooth Chamfers Only
\ J

Figure 8-92 The flyout displayed

v
3 Create Shape A u
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Curve Name: | 5Fl=0ih]

Shape Type: ® Smooth Linear

Figure 8-93 The Create Shape
dialog box

% z Z
E % % L Spline curve

Figure 8-94 The edges selected in the box Figure 8-95 The spline created after using
the Create Shape From Selection button

~ Edit Borders
(Extrude O InsertVertex.
(Chamfer O | Cap
{Bridge O Connect O
Create Shape From Selection.
Weight: 10 %
Crease: 0.0 %

Figure 8-96 The Edit
Borders rollout
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Figure 8-97 The selected border of Figure 8-98 The cap afier choosing the

the spout of a teapot Cap button

Figure 8-99 The Edit
Polygons rollout

[+ ] [Perspective ] [Standard ] [Edged

[+][Perspeciive | [Standard 1 [Ed

Figure 8-100 The selected Figure 8-101 The selected polygons afier
polygons in a sphere choosing the Outline button
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Figure 8-102 The group of polygons inset Figure 8-103 The Inset caddy
on selecting the Group option control displayed

Figure 8-104 The drop-down list
displayed in the Inset caddy control

Figure 8-105 The polygon selected in the box Figure 8-106 The hinge created on
choosing the Hinge From Edge button
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Figure 8-107 The Hinge From Figure 8-108 The Extrude Along
Edge caddy control Spline caddy control

[+ 1[Parspaciive | [Standard ] [Edged Faces | [+ 1[Parspectiva ] [Standard ] [Edged Faces |

Figure 8-109 The polygon selected in the

; b ol Figure 8-110 The selected polygon extruded
plane and the spline

along the spline

Figure 8-111 A golf ball model
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The geosphere displayed in viewports
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Figure 8-113 The golf ball geometry zoomed in the
Perspective viewport
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[+] [Perspective ] [User Defined ] [Default Shading ]

wfx

Figure 8-114 All polygons in the golf ball selected

[+] [Perspeciive ] [User Defined | [Default Shading ]

Figure 8-115 All edges of golf ball selected

+] [Peary e ] [Use i faulr St °
[+] [Perspectiva ] [User Defined | [Clzfault Shading | [+] [Perspective ] [User Defined | [Defauit Shacing |

Figure 8-116 All edges of golf ball

Figure 8-117 All polygons in golf ball, except
chamfered

new hexagonal polygons selected
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[+] [Perspective ] [User Defined ] [Default Shading ]

ofx

Figure 8-118 All hexagonal polygons of
golf ball selected in the viewport

Figure 8-120 The golf ball geometry after

applying the Mesh Smooth modifier

Figure 8-122 The model of an LCD

monitor (view 1)

[+][Perspective ] [User Defined ] [Default Shading ]

Figure 8-119 Hexagonal polygons displayed
after negative extrusion

Aveato Render: Viewpor: Render rese: e
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GRS o/o/ojl o [ ] [Rammiis /i

Figure 8-121 The final output
after rendering
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Figure 8-123 The model of an LCD
monitor (view 2)
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[+][Left] [User Defined ] [Wireframe ]
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[+] [Perspeciive ] [User Defined ] [Default Shading ]

v

vfx

Figure 8-124 The box for the front portion of the monitor displayed in viewports
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79 m e
By Vertex
v Ignore Backfacing
By Angle:  45.0 3
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Ring & Loop ¥
Preview Selection
® Off SubObj Multi
117 Polygons Selected

Figure 8-125 The Ignore
Backfacing check box
selected

[+] [Front ] [User Defined ] [Wirefrarme ]
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Figure 8-126 All polygons selected in
the Front viewport
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[+] [Front ] [User Defined ] [Wirsframe ]
v ). [+ ] [Parspective ] [User Defired ] [Dafault Shading ]

Figure 8-127 The Extrude Polygons caddy Figure 8-128 The extrusion effect displayed

control in the Perspective viewport

.

[+][Left ] [User Definad ] [W ;_'rame] [+] [Perspactve ] [User Dafined ] [Default Shading ]

I

-

®

I

Figure 8-129 The screen geomelry in the viewports
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[+][Left ] [User Defined ] [Wireframe ]
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Figure 8-130 Alignment of the back portion
with the front part in the Left viewport

[+] [Frarit 1 [User Defined | [ 'Wirsframe

Cameras 4
Lights 4

Perspective

Orthographic
Top
Bottom

Front
Back
Left L
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Restare Active Front View F—
E Save Active Front View

Extended Viewports 4
Show Safe Frames Shift+F
Viewport Clipping

Undo View Change Shift+Z
Redo View Change Shift+Y

Figure 8-131 A flyout showing various options to display views
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[+][Back ] [User Defined ] [Wireframe ]
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Figure 8-132 The outer polygons selected in back portion
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[+] [Back ] [User Defined ] [Wirsframe | [+1[Back | [User Defined ] [Wireframe ]
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Figure 8-133 The selected polygons uniformly Figure 8-134 Selecting the inner polygons
scaled in back portion in back portion

[+][Back ] [User Defined ] [Wirsframe | [+][Left ] [User Defined ] [Wieframe ]

N "
Figure 8-135 The selected polygons — Figure 8-136 Selected polygons dragged
uniformly scaled to 90 percent horizontally
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[+1[Top ] [User Defined ] [Wireframe ] [+] [Front ] [User Defined ] [Wireframe ]

[+1[Left ] [User Defined ] [Wireframe ]

Figure 8-137 Alignment of the speaker with the monitor in viewports

[+10Tep ] [User Defined ] [wi [+] [Front ] [User Defired ] [Wirsframe |
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[+ [Left ] [User Defined ] [Wirefrarma ]

Figure 8-138 Alignment of bO1 with front portion in viewports
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[+1[Top ] [User Defined ] [Wirsftarne ] [+][Front ] [User Dafined ] [Wireframe |
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Figure 8-139 Alignment of b002, b003, b004, b005, and b006 in viewports

[+] [Left ] [User Defined ] [Wireframe | [+] [Perzpective ] [User Defined | [Dafaul Shading |

" B

F.igure 8-140 le LCD mgn?tor group Figure 8-141 The LCD monitor group
displayed after being rotated it in the Lefl displayed in the Perspective viewport
viewport
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[+][Left ] [User Defined ] [Wireframe ]

Figure 8-142 The support geometry
moved in the Left viewport
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Figure 8-143 The support geomelry zoomed in viewports
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Figure 8-145 The Extrude Polygons Figure 8-146 The value set in the Height
caddy control spinner of the Bevel caddy control

Figure 8-147 The selected polygons in the Top ~ Figure 8-148 The selected polygons in
viewport afler extruding and beveling the Perspective viewport after extruding
and beveling
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Figure 8-150 The view of the Perspective Figure 8'1 5 1 The polygons selected in the
viewport afler using the Zoom and Orbit tools Perspective viewport
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[+]TLeft ] [User Defined ] [Wireframe |

[+] [Perspective ] [User Defined ] [Default Shading ] l:‘
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Figure 8-152 The back side geometry of  Figure 8-153 The selected polygons extruded
LCD monitor in the Perspective viewport in the Left viewport

[+][Left ] [User Defined ] [Wirsfrarmez ]
[+][Left] [Wireframe]

ok

Figure 8-154 The support geomelry in the Figure 8-155 The support geometry in the
Left viewport after moving it horizontally Left viewport after extrusion

[+1[Left] [wireframe ]

Figure 8-156 The selected polygons of support
in the Left viewport
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Figure 8-157 The model of a bed



Graphite Modc]ing
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After completing this chapter, you will be able to:
* Customize the graphite modeling toolset interface
* Work with panels in the graphite modeling toolset
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[+][Perspective ] [Standerd ] [Defauit Shadng ]

Figure 9-1 The graphite modeling toolset

-2 The shortcut menu

displayed on right-clicking the Main

Figure 9
Toolbar
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I Modeling
Polygon Modeling | Modify Selection | Ec
v o[9 (0@
Editable Poly — | -t
1

i

"u_"} Convert to Poly
Y3 Apply Edit Poly Mod

. . . E Generate Topology
Polygon Modeling | Modify Selection | Et

PN EI DE Symmetry Tools
Editable Poly ;l 4 +| Full Interactivity
i
Figure 9-3 The Polygon Figure 9-4 The Polygon Modeling
Modeling panel panel expanded

o
h E
Tterations: 3 ¥

Smooth: 3 ¥

ScrapVerts
Plane 5: 26

-

Figure 9-5 The Topology Figure 9-6 The Floor2 topology patiern
dialog box displayed on the polygonal object

Figure 9-7 The Smoothstar topology pattern
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Figure 9-8 Vertex moved without choosing Figure 9-9 Vertex moved after choosing the
the Use Soft Selection tool Use Soft Selection tool

Geometry (All) | Elements | Tris | Subc

e =
v
UVs:

Repeat Quick Swift
E:é " Last Slice Loop

A @

Cut Paint
Connect

x| & 9 &

MNone | Edge | Face MNormal

Figure 9-10 The Edit panel

'-“l‘“‘“ -
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Figure 9-11 Checker map applied to Figure 9-12  Checker map distorted before
an object choosing the Preserve UVs tool

Figure 9-13 The checker map after choosing
the Preserve UVs tool
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Figure 9-14 Checker map applied to an
object

Figure 9-15 Checker map tweaked
using the Tweak tool

Figure 9-16 A green colored gizmo displayed ~ Figure 9-17 A new edge loop created using
on the object

the SwiftLoop tool

t: Relax ~

[ Create
@ Attach ~ @ Collapse
i? Detach Cap Poly
Geometry (All) «
Figure 9-18 New segments created on Figure 9-19 The Geometry
an object using the Paint Connect tool (All) panel
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Figure 9-21 The hole covered afier
choosing the Cap Poly tool
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Figure 9-22 The tools in

the upper part of the Modify
Selection panel
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Figure 9-24 The polygons selected after
choosing the Loop tool

o L Il |

Figure 9-25 Two polygons selected to
create a loop

:
ol

Figure 9-23 A polygon selected to
create a loop selection

Figure 9-26 The loop created after
choosing the Loop tool

Q‘/x

u‘/x

Figure 9-27 The polygons selected

Figure 9-28 The polygons selected after
on a sphere

choosing the Grow Loop tool
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Figure 9-29 The loop selection Figure 9-30 The selected polygons afier
choosing the Loop Mode tool

Figure 9-31 Two adjacent polygons selected Figure 9-32 The selection loop on
choosing the Dot Loop tool

Figure 9-34 The sub-objects selected in
the form of a ring

L] & Fill: 3+ Steploop ~

OQutline  Similar &% Step Mode
M @ o Gap: 1

g Modify Selection
Figure 9-36 The tools in the

bottom part of the Modify
Selection panel

Figure 9-35 The edges selected Figure 9-37 An outline created

around the selected edges
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Figure 9-40 The sub-objects selected
to create a boundary
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Figure 9-42 The two vertices selected

yi/x

Figure 9-39 All sub-objects selected between
the two selected polygons

Figure 9-41 All sub-objects selected to fill
the defined boundary
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Figure 9-43 A new edge created between the
two selected vertices
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Figure 9-44 Multiple vertices connected on
choosing the Connect tool
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Figure 9-45 The edges selected
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Figure 9-47 The Connect Edges caddy control
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Figure 9-49 Two vertices selected
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Figure 9-46 The selected edges connected
by new edges
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Figure 9-48 Multiple edges created between
the selected edges

g

Figure 9-50 Connection created between the
selected vertices
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Figure 9-53 The polygons selected on

an object

Figure 9-55 The two vertices selected

/

|

|

L

Y i o .
A I O T W =
“lflj k\\\\i
A N R

/L///! L

Figure 9-57 The edges selected

Figure 9-52 The complete edge loop of the
selected edge

Figure 9-54 An edge loop created along the
selected polygons using the Insert Loop tool
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Figure 9-56 A quad bwilt at the ends of the
two selected vertices
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Figure 9-58 Randomly connected edges
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Figure 9-59 The model of a computer table
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Figure 9-60 The computer table geometry displayed in the viewports
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Figure 9-61 Selected polygons of computer table
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BExtrude Bevel Bridge
E Extrude Settings ; [+][Bottom ] [User Dafned ] [ Wireframe ]
GeoPoly Flip Hinge
Inset Qutline Extrude
M on Spline
w Insert Vertex [t—x

Figure 9-62 Choosing Extrude  Figure 9-63 The Extrude Polygons
Settings from the Extrude caddy control
drop-down
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Figure 9-64 The selected polygons extruded

[+] [Perspective ] [User Defined ] [Defaul Shading |

. Selected edges

Figure 9-65 Selected edges of computer table
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[+] [Perspectve | [Usar Defined | [Default Shading |
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Figure 9-66 Edges added to the computer table

[+] [Perspeciive ) [User Defined ] [Defaukt Shading )

Polygons to
be selected
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Figure 9-67 The selected polygons of computer table
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Figure 9-68 The extruded polygons of computer table
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Figure 9-69 The selected edge of computer table

Figure 9-70 Edges added to the computer table
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[+] [Perspective] [User Defined ] [Defaui Shading ]

Figure 9-71 Selected polygons of computer table

[+] [Perspactive ] [User Defined ] [Default Shading ]

Figure 9-72 Extruded polygons of computer table
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[+] [Perspactiva ] [User Defined ] [Default Shading ]

Figure 9-73 Selected polygons of computer table

[+][Perspective | [User Defined ] [Default Shading ]

Figure 9-74 Extruded polygons of computer table
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[+] [Perspective ] [User Defined ] [Default Shading ]

Selected edges

Figure 9-75 Selected edges of the extruded part
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Figure 9-76 Added edges at the center of the extruded part
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[+] [Perspactive ] [User Defined | [Default Shading ]
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Selected edges

Figure 9-77 Selected edges from the upper portion of extruded part

[+] [Perspective ] [User Defined | [Default Shadling ]

Two edges aligned " rnanr !

Figure 9-78 Two edges aligned

[+] [Perspeciive ] [User Defined ] [Default Shading ]

Selected
polygons

Figure 9-79 Selected polygons of the extruded part
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[+] [Perspectve ] [User Deiined ] [Default Shading ]

Figure 9-80 Selected polygons connected by bridges
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Figure 9-81 Selected polygons of the lower parts
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[+] [Perspective | [User Defined ] [Default Shadling ]

Figure 9-82 Selected polygons connected by bridge

[+][Perspecive ] [User Defined ] [Default Shadling |

Two selected edges

Figure 9-83 Two edges selected from the lower left part

[+] [Parspective ] [User Dafined | [Default Shading ]

Two added edge loops

Figure 9-84 Two added edge loops
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[+][Perspective ] [User Defined | [Default Shading ]

Selected edges

Figure 9-85 Tuwo edges selected
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Figure 9-86 Selected edge loops
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[+] [Perspective ] [User Defined ] [Default Shading ]

Figure 9-87 Two edge loops chamfered
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Figure 9-88 Selected polygons between the chamfered edges



9-24

Autodesk 3ds Max 2018: A Comprehensive Guide
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Figure 9-89 Selected polygons extruded
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Figure 9-90 The Keyboard support geometry aligned in the viewports
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Figure 9-91 The rendered model of computer table

Figure 9-92 The model of the guitar



NURBS Mo&eling

Learning Objectives

After completing this chapter, you will be able to:

* Create NURBS curves

* Create NURBS surfaces

* Convert splines into NURBS curves

* Convert splines and extended splines into NURBS surfaces
* Convert primitives into NURBS surfaces

* Create NURBS models

* Understand NURBS sub-objects
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L Point on the curve

Figure 10-1 A point curve Figure 10-2 The tools for creating
NURBS curves

Figure 10-3 The Create
Point Curve rollout

Control lattice

Control
Wertex
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Figure 10-4 A CV curve
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Figure 10-5 A point surface Figure 10-6 The tools displayed
to create NURBS surfaces

* Create Parameters E
Length: (110,428 %
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Length Ponts: |4 %

Width Paints: 43|

¥ Generate Mapping Coords.

| Flip Mormals:

Figure 10-7 The Create Figure 10-8 The points in the point
Parameters rollout surface moved

Control lattice

\— Control Wertex

Figure 10-9 A CV surface
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Figure 10-10 The Create
Parameters rollout

Figure 10-11 The
General rollout

z

y\J/x

Figure 10-12 The NURBS surface Figure 10-13 The NURBS surface
object displayed as a mesh object object displayed as iso lines
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Figure 10-14 The NURBS surface Figure 10-15 The NURBS toolbox
object displayed as shaded lattices

Figure 10-16 The Display
Line Parameters rollout

Curves

Surfaces

Figure 10-17 The dependent and independent Figure 10-18 The Create
sub-objects in a loft object Points rollout
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Figure 10-19 The cwrsor displayed to Figure 10-20 The independent points
create independent points created in the viewport

* Offset Point
At Point Offset point

® Offset
* Offset: 0.0
¥ Offset: 0.0
Z Offset: 0.0

»
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Figure 10-21 The Offset Point rollout Figure 10-22 The offset point displayed

I

[

Figure 10-23 The red line displayed between
the parent point and the offset point
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Figure 10-24 The Curve Point rollout Figure 10-25 A blue box displayed along
with the cursor

’ ]

ko L .

Figure 10-26 A curve point placed  Figure 10-27 The curve afler selecting
on the curve the Trim Curve check box

o

Figure 10-28 The curve after selecting
the Flip Trim check box

»

L,
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Intersection
point
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Figure 10-29 The intersection point created
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Intersecting
blue lines
displayed
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Figure 10-31 A seed created on the

NURBS curve
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Figure 10-32 A surface curve inlersection
point created in the Left viewport

Figure 10-30 The blue lines displayed

/

¥
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Figure 10-33 A surface curve intersection

point created in the Top viewport




NURBS Modeling 10-9

Figure 10-34 The Create
Curves rollout

" l #

3 3

®

Figure 10-35 The changed shape of the Figure 10-36 The new CV curve
cursor created

Figure 10-37 The new CV curve
altached to the NURBS object
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L

Figure 10-38 A NURBS curve object

Lo

Figure 10-40 A NURBS curve object

L,

-

Figure 10-39 A fit curve created between the
points in a NURBS curve object

’

L.

Figure 10-41 A transform curve created

Figure 10-42 A NURBS curve to create a chamfer curve

Figure 10-43 The seeds placed on
the curves

ﬁ Chamfer curve
¥
Lo

Figure 10-44 A chamfer curve
created



NURBS Modeling 10-11

m
=

¥

L.

Figure 10-45 A surface edge
curve created

Figure 10-46 The Create
Surfaces rollout
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Figure 10-47 The cursor placed over Figure 10-48 A blend surface created
another edge
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Figure 10-49 The cursor displayed to Figure 10-50 A ruled surface created
create the ruled surface

. |
L S

Figure 10-51 The green iso lines of the U loft Figure 10-52 A U loft surface created

surface displayed
| o i
Figure 10-53 The curves to create Figure 10-54 The 1-rail surface created

1-rail surface
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Figure 10-55 An open ended
closed surface

Curve001 |—

Modifier List '

¥ MURES Curve
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Figure 10-57 The sub-object levels
displayed i the modifier stack

Figure 10-56 A cap created to cap the

open end of the closed surface

L
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Transform Degrade

Isolate Selection
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Unfreeze All
Freeze Selection
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Display Curves Unhide All
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Object Properties..
Curve Editor...
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Figure 10-58 The quad menu displayed

Figure 10-59 The model of a washbasin
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[+1[Top ] [User Defired ] [Wirsframe ] [+][Fronit ] [User Defined ] [Wirsfrarme ] ‘

B
[

L. [

[+][Left] [Wser Defired | [Wireframe ] [+][Perspactve ] [User Dafined ] [Default $hading ]

Figure 10-60 All ellipses displayed in viewports

[+] [Front ] [Usar Defined ] [Wiraframa ]
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Figure 10-61 All NURBS curves scaled in the Front viewport
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[+][Top ] [User
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[+] [Front ] [User Defined ] [Wireframe ]

[+][Left ] [User De
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[+][Top ] [User Defined ] [
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Figure 10-63 The washbasin modified at the Curve sub-object level
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[+] [Top 1 [Wser Deifined ] [Wirsfrarm

[+] [Front ] [User Defined ] [Wireframe |

[+1[Left ] [User Deiired ] [Wirsirame |
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Figure 10-64 Selected polygons of sieve
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[+ ] [Front ] [User Defined | [Wireframe ]

[+] [Left ] [User Defined | [Wirsframe ]

Figure 10-65 The selected polygons moved and scaled
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[+][Top ] [User Defined ] [Wireframe ]
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Figure 10-66 Cylinders created and aligned
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Figure 10-67 A sieve created in the Perspective viewport
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Figure 10-69 A duct created and aligned in viewports
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[+][Top ] [User Defined ] [Wirsframe ] [+] [Fromt ] [User Defired ] [Wirsfrate ]
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[+][Lefi ] [User Defined ] [Wireframe ] [+] [Perspective ] [User Defined ] [Defaul
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Figure 10-70 The duct geometry rotated and aligned in viewports

[+][Left ] [User Dafinzd ] [Wirsframe |

Figure 10-71 The vertices of duct aligned in the Left
viewport
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[+] [Top ] [User Defined | [Wireframe ] [+][Front ] [User Defined ] [\Wirsfrarme |
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[+] [Left ] [User Defined ] [Wireirame | [+] [Perspective ] [User Defined ] [Default Shading |
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Figure 10-72 The washbasin slab created and aligned in viewports

[+] [Perspeciiva ] [User Defined | [Defauit Shading ] [+] [Perspaciive ] [User Defined ] [Defalt Shading ]
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Figure 10-73 The inner polygons selected to  Figure 10-74 The washbasin slab after
be deleted deleting the polygons
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[+] [Parspeciive ] [User Definad ] [Default Shading ]
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Figure 10-75 The vertices moved to view the
imner portion of washbasin
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Figure 10-76 The tap01 geometry created and aligned in viewports
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Figure 10-77 The line spline created in
the Left viewport

[+] [Parspective ] [User Defined ] [Default Shading ]
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Figure 10-78 Alignment of upper tap and base

Figure 10-79 Alignment of the main tap in viewports
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Figure 10-80 The model of hat (view 1) Figure 10-81 The model of hat (view 2)

[+][Top ] [User Defined | [Wireframea ]

3. Scale Transform Type-in  — =
Absolute:Local Offset:Screen
X %: |100.0 s
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Figure 10-82 The Scale Transform Figure 10-83 The Circle001 spline
Type-In dialog box scaled along the X-axis

3. Rebuild CV Curve n

Tolerance

® Number

¥ Preview

oK Cancel

Figure 10-84 The Rebuild CV
Curve dialog box
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[+][Top ] [User Defined | [Wireframe ]
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[+] [Left ] [User Defined | [Wireframe ] ‘
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[+] [Perspective ] [User Defired ] [Defew\,\l*,hachngj

Figure 10-85 The circular NURBS curves displayed in viewports

[+] [Front ] [User Defined ] [Wirefrarnz ]
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Figure 10-86 The Circle001 spline
moved vertically

[+][Front ] [User Defined ] [Wirsirames ]

s

Figure 10-87 The Circle001 and Circle002
splines scaled vertically
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Figure 10-88 A NURBS surface created
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Figure 10-89 The NURBS surface capped at one end
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Figure 10-90 The NURBS curves Figure 10-91 The outer control vertices
modified in the Front viewport moved vertically
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Figure 10-92 The surface modified at the sub-object level
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Figure 10-93 The final output afier rendering

y

Figure 10-94 The NURBS curve to create Figure 10-95 The model of heart
the model of heart
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Learning Objectives

After completing this chapter, you will be able to:
* Create compound objects
* Modify compound objects
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Figure 11-1 The tools for
creating compound objects
displayed in the rollout

[+ 1 [Perspeciive ) [Standard | [Edged Faces |

Figure 11-2 Two overlapping Figure 11-3 Partial view of the rollouts
objects created in the viewport displayed on choosing the Boolean tool
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~ Boolean Parameters
 Addoperands
Operands:

G B0t

[+ ] [Perspective ] [ Standard | [Edged Faces |

Figure 11-4 The Operand Figure 11-5 The result of the
list Union operation

[+ [Perspeciive ] [Standard | [Edged Faces ]

[+] [Perspective ] [ Stardard | [Edged Faces |
Ny

Figure 11-6 The result of the Figure 11-7 The result afiler selecting
Subtraction operation the Imprint check box

+ | [Perspeciive ] [Standard ] [Edged Fa

1[Perspective ] [Standard | [Edged Faces ]
7 lr, S P
; > (W)
Figure 11-9 The result after selecting

Figure 11-8 The result afier selecting
the Cookie check box the Operands radio button




11-4 Autodesk 3ds Max 2018: A Comprehensive Guide

Figure 11-10 The Boolean Explorer dialog box

&) e
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Figure 11-11 The contour lines created for Figure 11-12 The contour lines aligned for
the terrain object in the Top viewport the terrain object in the Front viewport
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Figure 11-13 The terrain object Figure 11-14 The
created from the contour lines Pick Operand rollout

Figure 11-15 List of operands  Figure 11-16 The terrain object with the
in the Operands area Layered Solid radio button selected

Figure 11-17 Different areas
in the Simplification rollout
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Source ohject

Distribution object

Figure 11-18 The distribution and Figure 11-19 The duplicates of the source object
source objects dustributed over the distribution object

* Pick Distribution Object
Object: D_Flane001

© Reference | Copy
' Move ® Instance

Figure 11-20 The Pick Distribution Object rollout

Objects
Source: 5_Teapot001
Distribution: D_Planedd1

R — Source Object Parameters
Dupleates: § %
Distribution Name: Base Scale: 100.0 3 %
D_Pane0dl Vertex Chaos: (0.0 4
Extract Operand Animation Offset:
® Instance Copy _

Figure 11-21 The Objects  Figure 11-22 The Source
area Object Parameters area
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Cp 0 Sphere00z

Holes in the spheres

Figure 11-23 Two spheves with holes
on their surfaces
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Figure 11-24 The spheres after performing Figure 11-25 The rollouts displayed
the Connect operation after choosing the Connect tool

E);
Path along which w(/
n f 5
the circle spline
will create the
geometry
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Eow

Figure 11-26 Two splines to create
a loft object
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Figure 11-27 Partial view of the rollouts Figure 11-28 The loft object created
displayed after invoking the Loft tool

Figure 11-29 The Deformations
rollout
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IMove Control Point
Display Y-Axis Move Corner Point

Display X-Axis
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Figure 11-30 The Scale Deformation(X) dialog box

-«

Figure 11-31 The loft object modified Figure 11-32 The loft object modified
using the Scale tool using the Twist tool

q

Figure 11-33 The lofi object modified Figure 11-34 The loft object modified
using the Fit tool using the Bevel tool

Figure 11-35 The loft object modified
using the Teeter tool
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Figure 11-36 Alignment of the shape
with the mesh object

Figure 11-37 The shape embedded in
the mesh object

MName:
Delete Shape
Extract Operand

Figure 11-38 The shape subtracted — Figure 11-39 Partial view of the rollouts displayed
[from the mesh object after invoking the ShapeMerge tool

Figure 11-40 The road (Wrapper object) fitted ~ Figure 11-41 The road (Wrapper object) fitted
over a hilly area (Wrap-10 object) before using — over a hilly area (Wrap-To object) after using the
the Conform tool Conform tool
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Figure 11-42 The objects to perform Figure 11-43 The objects to perform the
the proboolean operation in the Front proboolean operation in the Perspective
viewport viewport

§

Figure 11-44 The objects after performing Figure 11-45 The objects afler performing
the proboolean operation in the Front the proboolean operation in the Perspective
viewport viewport

o
Figure 11-46 The two spheres intersecting Figure 11-47 The proboolean object after
each other to perform the boolean operation performing the boolean operation
Figure 11-48 The proboolean object afier Figure 11-49 The proboolean object after

selecting the Imprint check box selecting the Cookie check box
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Figure 11-50 Thetwo Figure 11-51 The proboolean Figure 11-52 The proboolean
spheres with materials  object after selecting the Apply object afler selecting the Retain
applied on them Operand Material radio button ~ Original Material radio button

Stock object

Cutter objects L

Figure 11-53 The cutter and stock objects  Figure 11-54 The cutler and stock objects
aligned for the procutter operation before performing the procutter operation in
the Front viewport

Figure 11-55 The cutter and stock objects after
performing the procutter operation
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Figure 11-56 The cutter and stock objects after  Figure 11-57 The cuiter and stock objects afier
selecting the Stock Inside Cutter check box selecting the Cutter Outside Stock check box

—— |

Figure 11-58 The model of a toothpaste tube
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Figure 11-59 The Circle001, Circle002, and Line001 splines in viewports
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[+ 1[Left ] [Standard ] [Wirsframe ]

[+ [Perspective ] [Standard ] [Defauk Shading]

Figure 11-60 The Rectangle001 displayed in viewports

[+][Top ] [Standard | [Wirsframe ]
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[+] [Froni ] [Standard ] [irstrame |
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[+][Left] [Standard | [Wirsframe |

Figure 11-61 A shape created along the path spline (Line001)
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[+] [Fronit ] [Standare ] Disirstranad]
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[+ 1[Left ] [Standard ] [wirsframe ]

ctive | [Standard ] [Default Shading]

Figure 11-62 The shape of the tube created along the path spline

[+ 10 Tep ] [Standard ] [Wirsframe |

[+ 1 [Front ] [Standard | [Wireframe |

[+ ] [Left ] [Standard ] [Wirsfr

Figure 11-63 The shape of tube created in viewports
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[+ 11 Top ) [ Standard ] [irsframe | [+ ] [Front ] [Stanclzvd ] Didivefrarme |
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Figure 11-64 The cap01 geometry zoomed in viewports
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Figure 11-65 The cap002 geometry Figure 11-66 The cap002 geometry
displayed after the alignment
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[+][Top] [ Standard | Didirsframe |

[+] [Fronit ] [Standared ] Disirsfrane |

Figure 11-67 The cap01 afier performing the Subtraction(A-B)
boolean operation in viewports

Standard ] [Default Shading]
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[+ 10 Tep ] [Standard ] [Wirsframe |
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[+ 1 [Front ] [Standard | [ireframe]
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Figure 11-68 The selected polygons of cap01
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*
selected polygons * |

Figure 11-69 The Named Selection Sets  Figure 11-70 The exiruded polygons

drop-down list in the Perspective viewport
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Figure 11-71 The objects in the viewports
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[+ [ Top ) [ Standard ] [ireframe | [+ 1 [Front ] [Standsfd ] Divefrane ]
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Figure 11-72 The cap01 geometry in the viewports afler being aligned with toothpaste tube
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Figure 11-73 The map on the toothpaste tube Figure 11-74 The map on the toothpaste tube
after applying the UVW Map modifier

Figure 11-75 The toothpaste tube
after the map assigned
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Figure 11-76 The Twist Deformation dialog box
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Figure 11-77 The first vertex point moved in the Twist Deformation dialog box

[+ ] [Perspective ] [Standard ] [Defaul Shading ]
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Figure 11-78 Tuwisted toothpaste tube
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Figure 11-79 The final output Figure 11-80 The final output
after rendering (view 1) afler rendering (view 2)

Figure 11-81 Scene for Tutorial 2



11-22 Autodesk 3ds Max 2018: A Comprehensive Guide

e T vem TS T e | [+] [Fronit ] [Standared ] Disirsfrane |

(k]
)

[+1[Left

wdard ] [Wireframe |

Figure 11-82 All vertices displayed in viewports
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Figure 11-83 A vertex selected in the Figure 11-84 The vertices selected after
Top viewport choosing the Grow button
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Figure 11-85 The selected vertices dragged — Figure 11-86 The selected vertices dragged
up in the Front viewport wp in the Perspective viewport
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[+ 1[Perspective ] [Standlzrd ] [Edged Faces

Figure 11-87 The hilly surface created using Figure 11-88 The hilly surface afier applying
the vertices of the plane the MeshSmooth modifier

[+ ] [Perspective ] [ Standard ] [Edged Faces ]

[+ ] [Perspective | [Standard | [Edged Faces |

Figure 11-90 The plane after using the viewport navigation tools
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Figure 11-91 A close line spline Figure 11-92 Four copies of the line spline
created in the Top viewport created in the Front viewport
[ 1[Fron: | [Standard ] [Wiretrams | y
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Figure 11-93 The scaled lines afler using the
Select and Uniform Scale tool

[+] [onthographic | [Standard | Diirsframe | [+] [Fronit ] [Standared ] Disirsfrane |
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Figure 11-94 The terrain object created in viewports
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[+ ] [Orthographic | [Standard ] [ireframe ] [+ J[Front ] [Standard ] Dwireframe ]

[+] [Left ] [Standard | [Wirsfrare | % [+] [Perspactive | [Standard | [Edged Faces |

[+] [Pz [5tanclare ] [Defauie Shadling |

Figure 11-96 The hillO1 afler scaling Figure 11-97 The hills displayed afier
and aligning with the ground scaling and alignment

[+ ] [Orthographic | [ Standard ] [ireframe ] [+ J[Front ] [Standard ] Dwireframe ]

[+ ] [Left ] [Standard | [Wirsframe | £ 1 T5tardard ] [Defa

Figure 11-98 Alignment of the treeO1 in viewports
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Figure 11-100 The line created in the Top viewport
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[+] [Fronit ] [Standare ] D

Figure 11-102 The road after assigning map to it
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[+ ] [Orthographic ] [ Standaid ] Direframe | [+ J[Front ] [Standard ] Dwireframe ]
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Figure 11-103 The scene after using the Conform tool

Figure 11-104 Model to be created in Figure 11-105 Model to be created in Exercise 2
Exercise 1



Modhciers

Learning Objectives

After completing this chapter, you will be able to:
* Use modifiers

* Understand the types of modifiers

* Create complex objects using modifiers
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IModifier List
drop-down
list

Figure 12-1 The Modifier List ~ Figure 12-2 Partial view of the Modifier
drop-down list List drop-down list

Button to activate or

_ _ Bend Modifier
deactivate the maodifier

IModifier Stack

Pin Stack IMake unique

|| o | & Configure Modifier Sets
Show end result on/off '
toggle Remaove modifer from

the stack

Parameters rollout of
Bend modifier

Figure 12-3 The modifier stack
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Rename

Delete

Cut

Copy

Paste

Paste Instanced

Make Unique

Collapse To
Collapse All
Preserve Custom Attributes

Retain SubAnim Custom Attributes
On

Off in Viewport

Off in Renderer

Off

Make Reference

Show All Subtrees
Hide All Subtrees

Figure 12-4 The shortcut menu
displayed on right-clicking on the
modifier in the modifier stack
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Figure 12-5 Partial view of the
rollouts displayed on selecting the
Mesh Select modifier

Figure 12-6 The Displacement
area i the Parameters rollout

Figure 12-7 The plane afler using the Figure 12-8 The bitmap image that has been
bitmap image in the Displace modifier used for displacement in Figure 12-7
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Figure 12-9 The plane after using the  Figure 12-10 The map image that has been
map image in the Displace modifier used for displacement in Figure 12-9

Figure 12-11 The
Parameters rollout

Figure 12-12 The text spline before Figure 12-13 The text spline after
applying the Extrude modifier applying the Extrude modifier
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Figure 12-14 The
Parameters rollout

z

Lx
Figure 12-15 The object before  Figure 12-16 The object after applying
applying the Melt modifier the Melt modifier

[

Figure 12-17 The Optimization
Level rollout
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z

b«
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Figure 12-18 The object before applying Figure 12-19 The object after applying
the ProOptimizer modifier the ProOptimizer modifier

* Parameters
Parameters

Amount: 0.0 5

Scale: 100.0

Extrude From Center

Figure 12-20 The
Parameters rollout

Figure 12-21 The faces selected to Figure 12-22 The selected faces
be extruded in a sphere extruded
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* Parameters
Geometry

+ Apply to Entire Object
Joints Only from Vertices
Struts Only from Edges

® Both

Struts
Radius: 2.0 B
Segments: |1
Sides: 4
Material ID: 1 E
¥ Ignore Hidden Edges

End Caps
Smoath

Joints
Geodesic Base Type

Figure 12-23 The sphere after applying — F igure 12-24 Partial view of
the Lattice modifier the Parameters rollout

Figure 12-25 The sphere afier selecting the Figure 12-26 The sphere after selecting the
Joints Only from Vertices radio button Struts Only from Edges radio button
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Figure 12-27 Puartial view of the Multi/Sub-Object ~ Figure 12-28 The object displayed
Basic Parameters rollout in the Material Editor i two different colors after applying
dialog box the Material modifier

Figure 12-29 The
Parameters rollout
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Figure 12-30 The plane with the Noise Figure 12-31 The plane with the
modifier applied Fractal checkbox selected

* Parameters

Twist:

Anges 00 %

Basi D0 4
Twist Axis:

ox O 87
Limits

[ Limit Effect

Upper Limit: 0,0 %
Lower Limit: 0.0 &

Figure 12-32 The
Parameters rollout

N o,
! pRont FROKT |2

H

Lo«
Figure 12-33 The Twist modifier Figure 12-34 The Twist modifier applied
applied to the pyramid object to a portion of the pyramid object using the

options in the Limits area
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~ Parameters
Degrees: [360.0 %
I Weld Core
I Flip Normals
Segments: (16 &
Capping
» Cap Start
# Cap End
® Morph  © Grid
Directi

20 e
Align
S Mn Center  Max

Output
" Patch
‘® Mesh
' NURBS
| Generate Mapping Coords.
Real-World Map Size
# Generate Material IDs
Al Pl [l O S e s
AT e G ou o

Figure 12-35 The Line Figure 12-36 The Line spline afier Figure 12-37 Partial view
spline applying the Lathe modifier of the Parameters rollout

-

<,

Figure 12-38 The surface before applying Figure 12-39 The surface after
the MeshSmooth modifier applying the MeshSmooth modifier

+ Subdivision Amount

Iterations: 1 &
Smoothness: 1.0 %
Render Values:
[ Iterations: 0 E
| Smoothness: 10 ¢
Figure 12-40 The Subdivision
Amount rollout
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thouT Fron
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Figure 12-41 The sub-objects selected in Figure 12-42 The selected sub-objects
an object to apply the Tessellate modifier converted into triangular faces after
applying the Tessellate modifier

* Parameters

Operate On: =% [

® Edge Face-Center
Tension: 25.0 5
Iterations
.1 2 3 5
Update Options
® Always
When Rendering

Manually

Update

Figure 12-43 The
Parameters rollout
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Figure 12-44 The selected sub-objects Figure 12-45 The selected sub-objects
converted into polygonal faces after converted into triangular faces after
choosing the Polygons button choosing the Face-Center radio button
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~ Parameters

PushValue: 00 %

Figure 12-46 The
Parameters rollout

u/x

Figure 12-47 The selected sub-objects of a  Figure 12-48 The plane after applying
plane before applying the Push modifier the Push modifier

Figure 12-49 The object with two different  Figure 12-50 The inner and outer materials

materials on the inner and outer sides interchanged after applying the Normal modifier
~ Parameters
" Unify Mormals
¥ Flip Normals

Figure 12-51 The Parameters rollout
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* Parameters
Mapping:
® Planar

Cylindrical Cap
Spherical
Shrink Wrap
Box
Face
XY¥Z to UVWY

Length: [72.793 2
Width: 142.703 %
Height: 18.018 3

UTile: 1.0 *  Fip
¥ Tile: 1.0 *  Fip
W Tile: 1.0 % [IFlip
Real-warld Map Size
Channel:

® Map Channel: 1 =
Vertex Color Channel

Figure 12-52 Partial view
of the Parameters rollout

Figure 12-53 A box with the Planar mapping coordinate

Figure 12-54 A cylinder with the Cylindrical Figure 12-55 The Cylindrical mapping
mapping coordinates coordinates applied to a cylinder and its cap
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Figure 12-56 The Spherical mapping — Figure 12-57 The Shrink Wrap mapping
coordinates applied to a sphere coordinates applied to a sphere

Figure 12-58 The Box mapping Figure 12-59 The Face mapping
coordinates applied to a box coordinates applied to a sphere

Figure 12-60 Coordinates of the object
adjusted to match the new shape
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Control points

Lattice box

Figure 12-61 The FFD 2x2x2 modifier
applied to an object

Figure 12-62 The FFD 3x3x3

Figure 12-63 The FFD 4x4x4
modifier applied to an object

modifier applied to an object

py
S
L;?““
R L D
et g
e

Figure 12-64 A box object with the

Figure 12-65 A cylindrical object
FFD(box) modifier applied

with the FFD(cyl) modifier applied
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Figure 12-66 The sub-object
levels in the modifier stack

Figure 12-68 The shape of the object modified

after transforming the control points

Figure 12-67 The FFD modifier

applied to the objects
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Figure 12-69 Partial view
of the FFD Parameters
rollout

Figure 12-70 The Set FFD Dimensions
dialog box
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Figure 12-71 The Add Operator
button in the Parameters rollout

Figure 12-72 Operators to be added in the
Operator Stack
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[+] [Perspactive ] [Standard ] [Defauk Shading ]

[+ ] [Pesspective ] [Standard ] [Defauk Shading ]

Figure 12-73 Strands grown on the selected Figure 12-74 Strands grown on the extruded
mesh object circle

Figure 12-75 A tennis racket model

[+][Top] [Standard ] Direframe | [+][Top | [Standard ] Direframe |

i
e
"]
i

L. == L.

Figure 12-76 The plane created in the — Figure 12-77 The vertices of the stringed area
Top viewport displayed in the Top viewport

[+ 0Tep ] [Standard ] [Wireframe ] [ 1 DTop] [Standard ] Doiveframe ]

- -

Figure 12-78 A selection box dragged around

Figure 12-79 The selected area zoomed in
the vertices using the Zoom Region tool
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[+ 1 [Top ] [Standard ] [iireframe

g }

Figure 12-80 The vertices arranged to
form the shape of the head

[+10Top ] [Standlard | [Wirsframe ]

¥
: -]
Y
Fi T‘n.
1
i
" * er)

Figure 12-82 All outer vertices arranged
to form the shape of the head

[+ 10 Top ] [Standard | [Wirsframe |

A==
SESEY
(2]

¥

-

Figure 12-84 The racket head in
the Top viewport

[+ 1[Froni ] [Standard ] [Wirsframz ]

Figure 12-86 Alignment of the shafi01
at the bottom of the racket head

[+ 10 Top] [Stardard ] Dirsframms |

¥

-

Figure 12-81 The objects after invoking
the Zoom Extents tool

[+ 1[Top ] [Standlard | [Wirsrare |

Figure 12-83 The stringed area afier
applying the Lattice modifier

[+ 10 Top ] [Standard | [Wirsframz |

¥

-

Figure 12-85 A line created around
the racket head

[+ 1[Froni ] [Standard ] [Wireframz ]

Figure 12-87 Alignment of the
shaft002 at the top of the racket head
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[+ 10 Top ] [Seancdard ] Diivefrare | i Y [+ 1 [Frant ] [Stancdard | [Wirsframe ]

e
P—y

o
A
|
!

e

L, L
[+ [Left ] [Standard ] [ireframe ] [+ ] [Perspeciive | [Standard | [Defaul Shading |

Figure 12-88 Alignment of handle in viewports

- — — ~ N
3 Derspective, frame 0, Display Gamma: 2.2, RGBA Color 16 Bits/Channel (1:1) ‘ BN
Area to Render: Viewport: Render Preset: SIS
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Figure 12-89 The final output
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Figure 12-90 The water surface

Figure 12-91 The water surface in viewports

[+ 10 Top ] [ Standard ] Didiraframe | [+ 1 [Front ] [Seancard ] Divefeanme | 2
I
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o | -
[_x E—K
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[+ 1 [Frork ] [Standard ] Direframe ]

:
S
T

L.

[+ 1[eft ] [Standard ] [iireframe | [+ ] [Perspective ] [Standard ] [Defaul Shading]

Figure 12-92 The water surface displayed after entering the values in the
Parameters rollout of the Noise modifier

-ﬂlqlllluwsa'{m&am

MNew Group...

Mew Material Library...
Open Material Library...

v Materials

v Maps

v Controllers

v Autodesk Material Library
v Scene Materials

v Sample Slots

Show Incompatible
v Show Empty Groups

Additional Options

Figure 12-93 Choosing the Open Material Library option from the
Sflyout
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3 Perspective, frame 0, Diselag Gamma: 2.2, RGBA Color 16 Bits/Channel (l.li‘ X

oo o e[| R ¥ S

Figure 12-94 The final output of the scene after rendering

Figure 12-95 The model of a basket
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Figure 12-96 The model of a chair

Figure 12-97 The model of a bowl



Lights and ch&ering

After completing this chapter, you will be able to:
* Work with standard lights

* Work with photometric lights

* Use the Place Highlight tool

* Work with Camera tools

* Understand camera viewport controls

* Work with the Align Camera tool

* Work with the Arnold renderer
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O %uU®EMN =D
Standard -
* Object Type

Target Spot Free Spot

Target Direct Free Direct
Cmni Skylight

mr Area Omni - mr Area Spaot

* Name and Color

Figure 13-1 The tools to
create standard lights in
the Object Type rollout

~ General Parameters

Light Type
*On  Omni v
Shadows
Oon Use Global Settings
Shadow Map r
Exclude...

Figure 13-2 The General
Parameters rollout

52

Figure 13-3 The scene without any light Figure 13-4 The scene with the ommni
lights applied
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High Quality ShiftsF3
|V Standard

Performance

DX Mode
User Defined

Lighting and Shadows » \7| Tluminate with Default Lights
Materials » Tluminate with Scene Lights

Scene Lights Control

Viewport Global Settings

Per-View Presets Shadows

Ambient Occlusion

Figure 13-5 The cascading menu displayed ~ Figure 13-6 The shadows displayed in
in the viewport the viewport

Figure 13-7 The quad menu displayed
i the viewport

'3 Light Lister

Figure 13-8 The Light Lister window
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i ™y
3 Exclude/Include ' lilﬂ:_hj
Scene Objects Indude ® Exclude
“ | | Tlumination

Flaned01 =
Shadow Casti
Teapot001 . Boam L
=
Il L
4| 1 r
Selection Sets:
L Clear
Display Subtree Case Sensitive oK Cancel

Figure 13-9 The Exclude/Include dialog box

+ Intensity/Color/Attenuat :

Multiplier: 1.0 =

Decay
Type:  None o
Start: 40,0 * Show

Near Attenuation
Use Start: 0.0
Show  End: 40.0
Far Attenuation
Lse Start: 80.0
Show  End: 200.0 ‘

Figure 13-10 The Intensity/ Figure 13-11 The effect of light
Color/Attenuation rollout on selecting the None option

LT

LTS

Figure 13-12 The effect of light on Figure 13-13 The effect of light on
selecting the Inverse option selecting the Inverse Square option
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~ Advanced Effects
Affect Surfaces:
Contrast: 0.0

Soften Diff. Edge: 0.0

¥ Diffuse  # Specular
Ambient Only

Projector Map:
Map: Mone

ELEE ]

Figure 13-14 The Advanced

Effects rollout
* Shadow Parameters
Object Shadows:
Color:- Dens, 1.0 =
Map: MNone

Light Affects Shadow Color

Atmosphere Shadows:
On  Opadty: [100.0 #
Color Amount: 100.0 %

Figure 13-15 The Shadow Figure 13-16 A dent map
Parameters rollout used as a shadow map

* Atmospheres & Effects

Add Delete

Setup

Figure 13-17 The Atmospheres Figure 13-18 The lens effect applied to
& Effects rollout the omni light
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Figure 13-19 The Add Atmosphere Figure 13-20 The Environment and
or Effect dialog box Effects dialog box

Spot light
Target spot
Figure 13-21 The effect of the target spot Figure 13-22 The target spot light

light with the Volume Light effect

Figure 13-23 The Spotlight
Parameters rollout
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Figure 13-24 The free spot light

Direct light

-

Direct target

Figure 13-25 The effect of the target Figure 13-26 The target divect light
durect light

~ Directional Parameters
Light Cone
Show Cane Overshoot

Hotspot/Beam: 43.0
Falloff/Ficld: 45.0

Cirde ® Rectangle

LIS LS

Aspect: 1.0+ Bitmap Fit...

Figure 13-27 The Directional
Parameters rollout
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Figure 13-29 The skylight Figure 13-30 The effect of the skylight

Skylight Parameters

I

Figure 13-31 The Skylight
Parameters rollout
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Figure 13-32 Various tools
to create Photometric lights

Figure 13-33 The Photometric Light Creation message box
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ct a Template)

Figure 13-34 The Templates
rollout and the drop-down list
displayed to select the type of light

1N ST R el
] 1% 2,
Figure 13-35 The Intensity/ ~ Figure 13-36  The

Color/Attenuation rollout Shape/Area Shadows
rollout
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Selection cursor

Figure 13-37 The selection cursor displayed Figure 13-38 The light aligned as per the

after invoking the Place Highlight tool selection of the face of the object
Target camera F
%\7 ree camera
Target object
Figure 13-39 The target camera Figure 13-40 The free camera

+ EREEN
® % ®mA=%
Swndad v
* Object Type
AutoGrid
| Physcal  Terget
| Free

Figure 13-41 The Object
Type rollout with tools to
create cameras
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| Cameras » | Camera(01
- Lights »

'|7| Perspective
P Orthographic
Top
Bottom

P
u
T o
B
F

Front
Back
Left L
Right

Restore Active Perspective View

Save Active Perspective View

Extended Viewports 3

Show Safe Frames Shift+F
Viewport Clipping

Undeo View Pan Shift+Z
Redo View Change Shift+¥

Figure 13-42 The cascading menu displayed on choosing ~ Figure 13-43 Partial view
the Cameras option of the Parameters rollout

Figure 13-44 TVarious rollouts
to create a physical camera
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L.

Figure 13-45 The cursor displayed on the
object to get the proper alignment

L.

camera after using the

=i

Figure 13-47 The new position of the

Align Camera tool

=F {f| = | O] 2] s
ArnoldLight001 * Color/Intensity

Color
Modifier List B | e cour ]

Arnold Light
Kevin ]
Texture
Fiter Color: []

Intensity

A0 % 0 | & Intensity: 10 s
Exposure (Fstop) 8.0 =

* General Resulting Intensity: 256
Light Properties ¥ Normalize Energy
¥on ¥ Targeted
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User Options: Samples: 1 i

Volume Samples: 2 B
¥ hape * Shadow
Emit Light From # Cast Shadows
Type: Quad % ¥ Atmospheric Shadows
Spread: 10 d oo |
Quad X: 24.0 3 Density: 1.0 +
Quad ¥Y: 4.0 E
Roundness: 0.0 E
Soft Edge: 10 E

Portal

Shape Rendering

Always Visible in Viewport

Figure 13-49 The rollouts for the Arnold light

* Contribution

Diffuse:

Specular:

s55:

Indirect:

Volume:

Max. Bounces:

¥ Affect Viewport

 AOV

1.0

1.0

1.0

1.0

1.0

Figure 13-46 The Camera viewport
before alignment

RS

RS

Figure 13-48 The Camera viewport after
using the Align Camera tool
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Figure 13-50 The scene to be created

[+ 10 Tep ] [User Defined ] [Wirefizoi
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[+ 1 [Front ] [User Defined ] [Wirsframz |

[+] [Left ] [User Defined ] [Wireframe ]

a001] [Standard ] [Default Shading ]

Figure 13-51 The c13_tutl_start.max file
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[+1[Top ] [User Defined | [Wirsframe |

i

¥

L.

[+ [Front ] [User Defined | ['v'v]rfr»:nme ]

[+ [Left ] [User Defined | [Wirsframe |

Standard ] [Default Shading]

Figure 13-52 Alignment of Omni001 in the viewports

[+ ][ Top ] [User Defined | [Wirsframe]
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Figure 13-53 Alignment of Omni002 in the viewporls

Figure 13-54 The Lens Effects Parameters rollout
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Figure 13-56 The illuminated room
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[+][Top ] [User Dafined ] [Wirsframe |

¥

-

[+ 1 [Left ] [Wser Defined | [Wirsframe ]

[+][Top ] [User Dafined ] [Wirsframe |

¥

-

[+] [Froni ] [User Defined | [irsframe |

x

Figure 13-57 The c¢13_tut2_start.max file

¥

i

|
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]

=X

[+] [Fronit ] [User Defined | [irsframe | 3

[+ 1 [Left ] [Wser Defined | [Wirsframe ]

Figure 13-58 The Omni001 light in viewports
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' Camera001, frame 0, Display LUT: None, RGBA Color 16 Bits/Channel (1:1)

[E=1 BB =)
Area to Render: Viewport: Render Preset: ety
View - g IQuadquamEra( - Ii - ﬂg Production -
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(e[e[e/0 8 [ Jfom= - O

Figure 13-59 The final outpul after rendering

Figure 13-60 The illuminated night scene of a room
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[+ 10 Top | [Wser Defined ] [Wireframe |

[+ 1[Froni ] [Wser Defined ] [Wirsframe |

Figure 13-61 The c13_tut3_start.max file

- B Photometric Light Creation

You are creating a photometric light.

Would you like to change this now?

Yes

Do not show this message anymore (for this session)

Figure 13-62 The Photometric Light Creation message box

It is recommended that you use the mr Photographic Exposure Contral.
Exposure Control settings can be adjusted from the Environment & Effects dialog.
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[+][Top | [User Defingd | [uirafram | | [+] [Froni ] [User Defined | [irsframe | ‘

2l el
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[ ] [ueft ] [Uger Defined ] Direframe | I
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Figure 13-63 The rooflight1 aligned in the viewports

Figure 13-64 The rendered image
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[+][Top ] [User Defined ] [%ﬁ s ]

[+] [Froni ] [User Defined | [irsframe |
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[+ 1 [Right ] [Wser Defined | [Wireframe ]
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Figure 13-65 The spot light] and spot light1.Target aligned in the viewports
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Figure 13-66 The spot light1 rotated
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Figure 13-67 The rendered image
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Figure 13-68 Copies of spot light] and spot light1. Target aligned in the viewports
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Figure 13-69 The rendered image

==
== o

Figure 13-70 The daylight exterior scene
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Figure 13-71 The c13_tut4_start.max file

Figure 13-73 The rendered image
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Figure 13-74 The Daylight cone adjusted

Figure 13-75 The Daylight cone adjusted
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Figure 13-76 The rendered image

Figure 13-77 The final output
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Figure 13-78 The final render

[+1(Top] [Standard] [Wieframe ] [+][Front ] [Standard ] [Wireframe ]

Figure 13-79 The leftLight aligned

[+][Top] [Standard ] [Wireframe ]
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Figure 13-80 The scene render Figure 13-81 The rightLight aligned

Figure 13-82 The scene render Figure 13-83 The scene render
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Figure 13-84 The target spot lights illuminating the
wall

Figure 13-85 Various lights illuminating the room

Figure 13-86 The scene illuminated by the spot lights



Animation Pasics

Learning Objectives

After completing this chapter, you will be able to:
* Work with the time slider

* Use animation playback controls

* Use animation and time controls

* Morph compound object

* Render and preview an animation

* Apply various rendering effects to a scene
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Current Frame

Total number of
frames

||||||||||.|||||
ol I 1

—— Time Slider

Figure 14-1 The time slider

Animation Playback tools

AR [SaRERET |1 B v o

setkey %, KeyFiters.. T|T|%
Key Mode Toggle L Time

Set Keys button Current Frame Configuration
' (Goto Frame)

Figure 14-2 The time control tools

FPrevious Frame Previous Key
LRI ST (=& 14 p, w120l
Mext Frame Mext Key

Figure 14-3 Animation playback controls — Figure 14-4 Animation playback controls after
before choosing the Key Mode Toggle button choosing the Key Mode Toggle button
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Figure 14-5 The Time Configuration dialog box

Figure 14-6 Puartial view of the track bar
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»3 Track View - Curve Editor

EﬂmfﬂﬁmCqusTm\gﬂﬂsﬂm

Figure 14-8 The Track View - Dope Sheet window

Target objects

Base object

Figure 14-9 The base and target objects for
morphing
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Figure 14-10 The Render Setup: Scanline  Figure 14-11 The Rendering dialog box
Renderer dialog box

Figure 14-12 The Assign Renderer rollout ~ Figure 14-13 The Choose Renderer
dialog box
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[+ Stardad ] [Defaul
Maximize Viewport Alt+W
-
Active Viewport 3 ey
Disable Viewport D @
|V | Show Grids T
ViewCube b
SteeringWheels o
*Wiew v
‘l Create Preview 3 Capture 5till Image...
Configure Viewports... ‘ Create Preview Animation... Shift+V
2D Pan Zoom Mode Play Preview Animation...

Save Preview Animation As...

Figure 14-14 The Make Preview Figure 14-15 The flyout and the cascading menw of
dialog box the General viewport label

Figure 14-16 The Environment and Figure 14-17 The Add Effect dialog box
Effects dialog box
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[+ ] [Parspactive ] [Standard ] [Defauk Shading ]

RS
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Figure 14-18 The motion path displayed

D

Figure 14-19 Animated scene for tunnel — Figure 14-20 Animated scene for tunnel
at frame 600 at frame 920

[+ 10 Top ] [Standard | [wirsframe | v [+ ] TFrone | [Standad ] Dwireframe ]
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¥
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Figure 14-21 A line created for the tunnel — Figure 14-22 The cursor displayed after
moving it over Donut001
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[+1[Top] [Stardard ] [Wirsframe ] [ 1 [Frork ] [Standard ] [Wireframe |
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[+ [Lefi ] [Standard ] [wiivsframe ] [++] [Perspactive ] [Standard ] [Def uie Shacing
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Figure 14-23 The shape of the tunnel created in the viewports using the Loft tool

[+ ] [Top ] [Standard ] T [+ ] [Front | [Stardared | [Wirsframe ]
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[+ [Left ] [Standard ] [irefi sme |

Figure 14-24 Alignment of Camera001 in viewports
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Figure 14-25 The water surface created and aligned in viewports
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Figure 14-26 The scene afier assigning
the materials
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Figure 14-27 A line created for the path
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Figure 14-28 The path aligned in viewports
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Figure 14-29 The Assign Controller  Figure 14-30 Partial view of
rollout the Path Parameters rollout
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Figure 14-31 The camera and its target at frame 0

Figure 14-32 The track bar afler creating the animation
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Figure 14-33 The animated scene

Figure 14-34 The earth
map in the sample slot

Figure 14-35 The earth map applied Figure 14-36 Wireframes displayed
to the earth sphere afier rendering in the sample slot
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Figure 14-38 The sphere at rendering
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Figure 14-39 Alignment of Text001 in viewports
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Figure 14-40 The Text001 aligned in viewports after applying the Extrude and Bend modifiers
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Figure 14-42 The sample slot with
the Noise environment
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Figure 14-43 The scene with the space environment map
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Figure 14-44 The wireframe earth sphere zoomed out
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Figure 14-45 Omni lights aligned in viewports
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Figure 14-46 Omni light selected to add the
advance effects
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[+ [Front ] [Starclard ] [ Wrsframe |

Figure 14-47 The effect of the omni light Figure 14-48 The omni light aligned with
displayed at rendering the top of the wireframe earth sphere

Figure 14-49 The omini light with lens effect displayed
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Figure 14-50 Spot light created in the Front  Figure 14-51 Spot light created in the Top
viewport viewport
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Figure 14-52 The scene at rendering Figure 14-53 The scene at rendering

after applying the Volume Light effect after assigning a map to Projector
in the Spot001 light Map

Figure 14-54 The scene displayed at rendering after setting the parameters in the Far
Attenuation area
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Figure 14-56 The wireframe earth sphere zoomed in viewports
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Figure 14-57 The pivot point of the Text001 ~ Figure 14-58 The pivot point of the Text001
displayed in the Top viewport aligned in the Top viewport
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Figure 14-59 The 1ext001 rotated in the Top  Figure 14-60 The Text001 rotated in the Front
viewport viewport

Figure 14-61 The final walkthrough at frame 70



14-22

Autodesk 3ds Max 2018: A Comprehensive Guide

[+

1[Top ] [User Defined | TWireframe 1

¥

-

[+

1TFronit ] [User Defined ] [ireframe |

L

L.

[+

TTLft ] [User Diefined ] [WireFrame ]

L

]

[+

ITPerapective

FRONT

Figure 14-62 The c14_tut3_start file
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Figure 14-63 A line created to be used as a path
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Figure 14-64 A new vertex added to the path

[+ ]TLert ] [User Defined ] ['Wirsframe ]

£ — =

Figure 14-65 The first vertex moved down




14-24 Autodesk 3ds Max 2018: A Comprehensive Guide

Figure 14-66 The Walkthrough
Assistant dialog box
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Figure 14-67 The Track View - Dope Sheet window
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Figure 14-68 The Entrance Door is opened 90 degrees at frame 100
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Figure 14-69 The Entrance Door|
Open (degrees) dialog box

Figure 14-70 The morning scene

Figure 14-71 The solar system
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Figure 14-72 Walkthrough for the lobby



Systems, Hierarchg,

and K inematics

After completing this chapter, you will be able to:
* Create a Ring Array system

* Create a Sunlight system

* Create a Daylight system

* Understand hierarchy and kinematics

* Create a bone system

* Understand IK solver, interactive IK, and applied IK
* Create a biped system
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Figure 15-1 The Systems in the
Command Panel

!\|/x Dummy object

Figure 15-2 The Ring Array system Figure 15-3 The Parameters
rollout in the Motion tab
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Figure 15-4 The object selected
in the hierarchy tree to replace the
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Figure 15-6 The Paste dialog box

Figure 15-8 The scene afler creating
the Sunlight system
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p— E_l TeapotlOl
- Transform : Position/Rotat

Figure 15-5 The box selected in
the hierarchy tree to be replaced
with the object

Figure 15-7 The boxes of the Ring Array system
replaced with the object (teapot)

Figure 15-9 The scene afier changing
the position of the sun
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Figure 15-10 The Sunlight system in all viewports
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Figure 15-11 The Control
Parameters rollout
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Figure 15-12 The Geographic Location dialog box Figure 15-13 The
Parameters rollout

Figure 15-14 The Daylight System Creation message box
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Figure 15-15 The Daylight system created in viewports
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Setup...

Figure 15-16 The Daylight
Parameters rollout
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Parent object
Select and Link cursor

Figure 15-17 The child object linked to the — Figure 15-18 The Link Info button
parent object using the Select and Link tool  chosen in the Hierarchy tab
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Figure 15-19 The hierarchy of bones created

Figure 15-20 The Bones
Parameters rollout
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Front fin Back fin
Side fin
Bone
v without fin | —
Figure 15-21 The bones with the fins added to Figure 15-22 The Bone Tools
them dialog box

Figure 15-23 The IK
Chain Assignment
rollout
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Figure 15-24 The biped model displayed in viewports

Figure 15-25 The male, female, classic, and skeleton type
biped models
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Figure 15-26 The shadow pattern in the

scene
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Figure 15-27 Alignment of the Camera001 in viewports
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Figure 15-29 The time slider at frame 40
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Figure 15-30 The biped model animation
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Figure 15-31 The biped model displayed in viewports
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Figure 15-32 The rollouts
displayed after choosing the
Footstep Mode button
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Figure 15-33 The Top viewport after using  Figure 15-34 The footsteps created in
the Zoom and Pan tools the Top viewport
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Figure 15-35 The footsteps aligned Figure 1 5-3. 6 The foolsteps after rotating them
using the Select and Move tool in the Top viewport
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Figure 15-37 The biped model moving after choosing the Play Animation button
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Figure 15-38 New footsteps created in the
Top viewport
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[+1[Top] [Standard ] [irstrare ]
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Figure 15-39 The biped model moving according to the newly created footsteps
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Figure 15-40 The running biped model in viewports
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Figure 15-42 Model to be created in
Exercise 1(view 1)

[+ ] [Perspective | [ Standard | [Default Shading ]

Figure 15-43 Model to be created in

Exercise 1(view 2)

Figure 15-44 Model to be created in Exercise 1

(view 3)



Rigid Dody
Dgnamics and
Helpers

Learning Objectives

After completing this chapter, you will be able to:
* Create static, dynamic, and kinematic rigid bodies

* Understand the MassFX interface

* Use the mCloth modifier

* Understand constraints

* Use standard helper objects

* Use atmospheric apparatus helper objects
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Create Dynamic Ragdoll —
Create Rigid Constraint —

Set Selected as mCloth Object

Set Selected as Dynamic Rigid
The MassFX Touls—| — Simulation controls
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Figure 16-1 The MassFX Toolbar

MassFX Toolbar [
Eopavmwa

0 Set Selected as Dynamic Rigid Bodp

Q Set Selected as Kinematic Rigid Body

0 Set Selected as Static Rigid Body

Figure 16-2 Various options

displayed in the flyout
L L
Figure 16-3 The rigid body with the Figure 16-4 The rigid body with the
Initial Velocity sub-object level selected Initial Spin sub-object level selected

Figure 16-5 The rigid body with the Center Figure 16-6 The rigid body with the Mesh
of Mass sub-object level selected Transform sub-object level selected
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Figure 16-7 The Rigid
Body Properties rollout

Figure 16-8 The Physical
Material rollout

Figure 16-9 The Physical
Shapes rollout
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Figure 16-10 The Physical
Mesh Parameters rollout for
the Convex mesh type

Figure 16-11 The Advanced
rollout
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Figure 16-12 The mCloth
modifier in the Modify panel

Figure 16-13 The mCloth
Simulation rollout
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Figure 16-14 The Capture
States rollout

Figure 16-15 The Physical
Fabric Properties rollout

Figure 16-16 The Volume
Properties rollout
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Figure 16-17 The
Interaction rollout

Figure 16-18 The
Tearing rollout

Figure 16-19 The
Visualize rollout

Figure 16-20 The
Advanced rollout



16-8 Autodesk 3ds Max 2018: A Comprehensive Guide

Figure 16-21 The rollouts of rigid
constraint in the Modify panel

Figure 16-22 The MAXScript message box

Figure 16-23 The
General rollout
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Figure 16-24 The Translation
Limits rollout

Figure 16-25 The Swing & Figure 16-26 The Figure 16-27 The Advanced
Twist Limits rollout Spring rollout rollout
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Figure 16-28 Various
options in the flyout

Figure 16-29 Partial view of
the MassFX Tools dialog box
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Figure 16-30 The Simulation,
Simulation Settings, and Utilities
rollouts in the Simulation Tools tab

Figure 16-31 The Scene Explorer - MassFX Explorer window
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Figure 16-32 The Validate PhysX Scene dialog box

I |
L .

Figure 16-33 Various options
displayed in the Ragdoll flyout

Figure 16-34 The Helpers Figure 16-35 A dummy helper
button chosen in the Command object in the Perspective viewport
Panel
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Figure 16-36 A point helper object Figure 16-37 The Parameters rollout
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Figure 16-38 A tape measure created in a scene Figure 16-39 The Parameters rollout

T Parameters
CObject 1:
Pick Object 1
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L Protract
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Figure 16-40 A protractor helper object Figure 16-41 The Parameters

rollout
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y\f/x
Figure 16-42 A compass rose Figure 16-43 The Parameters rollout
CD!
Figure 16-44 A container helper Figure 16-45 Partial view of various

rollouts displayed for the container helper

Figure 16-46 The Parameters
and Display rollouts
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Figure 16-47 A BoxGizmo helper

Figure 16-48 The rollouts for modifying ~ Figure 16-49 The Add Atmosphere dialog box
the BoxGizmo helper in the Modify panel

Figure 16-50 The ball falling on sliders at frame 42
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[+ | [Perspactive ] [Standard | [Default Shading ]

Figure 16-51 Alignment of back support with
the grid

[+ 1 TFronk | [ Standard ] Twireframes ]

[+ ] [Frorit ] [Starlard ] [Wirsframe ]

(L.

Figure 16-53 Alignment of the sliderl in
the Front viewport

Figure 16-52 The sliderl geometry after
aligning the polygons
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Figure 16-54 Alignment of ball in viewports



Rigid Body Dynamics and Helpers 16-17

i

FE i Hi hil i M Wi it 4l il [l i it
Figure 16-55 Key animation of ball baked
Figure 16-56 The scene for Tutorial 2
[+ 1 [Top ] [User Defined | [Wirsframe | [+ 1 [Front ] [User Defined ] [Direframe ]

L.

[+ TLeft ] [User Defined | [Wirsframe ] el r Defined ] [Edged Faces ]

Figure 16-57 The brick wall with a metal ball and metal rod in viewports
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[+ ] [ Tap | [User Defined | [Wirsframe

[+ ] [Froni ] [User Defined ] [Wirsfrarne |

[+ ] [Left | [User Defined | [ Wireframe |

Figure 16-58 Universal constraint aligned in viewports

Figure 16-59 Scene for Exercise 1

Figure 16-60 Simulation of falling balls at different frames
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