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How to use this book

How you use Learning Autodesk 3ds Max Design 2010 will depend on your experience with
computer graphics and 3D animation. This book moves at a fast pace and is designed to help
you develop your 3D skills. If this is your first experience with 3D software, it is suggested that
you read through each lesson, before you begin to work through the tutorial projects. If you are
already familiar with 3ds Max Design software or another 3D package, you might choose to look
through the book’s index to focus on those areas you would like to improve.

Updates to this book

In an effort to ensure your continued success with the lessons in this book, please visit our web
site for the latest updates available: www.autodesk.com/learningtools-updates

Windows and Macintosh

This book is written to cover Windows and Macintosh platforms. Graphics and text have been
modified where applicable. You may notice that your screen varies slightly from the illustrations,
depending on the platform you are using.

Things to watch for:

Window focus may differ. For example, if you are on Windows, you have to click on the panel
with your middle mouse button to make it active.

To select multiple attributes in Windows, use the Ctrl key. On Macintosh, use the Command
key. To modify pivot position in Windows, use the Insert key. On Macintosh, use the Home key.

Autodesk packaging
This book can be used with either Autodesk® 3ds Max® 2010, Autodesk® 3ds Max Design®

2010, or the free 30-day trial version of Autodesk® 3ds Max®, as the lessons included here
focus on functionality shared among all three software packages.



Learning Autodesk 3ds Max Design 2010 DVD-ROM
The Learning Autodesk 3ds Max Design 2010 DVD-ROM contains several resources to accelerate
your learning experience including:

« Support files

« Alink to a trial version of Autodesk 3ds Max software

 Autodesk 3ds Max reference guides
Installing support files
Before beginning the lessons in this book, you will need to install the lesson support files.
Copy the project directories found in the support_files folder on the DVD disc to the

3ds Max\projects directory on your computer. Launch 3ds Max software and set the project
by going to File > Project > Set... and selecting the appropriate project.

Windows: C:\Documents and Settings\username\My Documents\maya\projects

Macintosh: Macintosh HD:Users:username:Documents:maya:projects






Introduction

This section designed to get you started with 3ds Max Design. You will be introduced to
fundamental concepts and how to maneuvre through the user interface.

Objectives

After completing this section, you will be able to:

Manipulate the User Interface
Create and Modify Basic Objects
Manipulate Scene Files

Select Objects

Use Transforms on Objects
Organize Your Scenes and Objects

Create Project Folders



Lesson o1 | User Interface

Introduction

In this lesson, you will learn about the 3ds Max Design® user interface. The user interface, or Ul
for short, is the method by which the user communicates with the software. The Ul is split into
two main components: the graphical user interface or GUI (what you see on the screen), and input
devices, such as keyboard and mouse. You can customize most of the Ul.
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3ds Max Design with a typical scene displaying in the viewports

Objectives

After completing this lesson, you will be able to:
« Use the Ul components in the 3ds Max Design interface

» Manipulate a model in the viewport with viewport controls

Chapter o1 Getting Started



User Interface Components

The first time you start 3ds Max Design, you will see the following GUI on your screen.
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Start-up screen for 3ds Max Design 2010

The Ul is logically laid out and easy to use. We'll go through the various elements, so you
understand how to work with them and become more familiar with the terminology used. Every
time you start the software, a welcome screen gives you the opportunity to review essential
skills by playing back short movie clips. Once you are familiar with those, you can then turn off
the display of this screen by disabling the check mark in the bottom left corner of the dialog. The
welcome screen can be called back by selecting Learning Movies from the Help menu.

Lesson o1 User Interface




Viewports

The viewport area of the Ul displays the scene you are working on. 3ds Max Design is quite flexible
with how you can arrange the viewports and how your model appears in each viewport.

Adjusting Viewport Size

The size of the viewports can be easily adjusted by clicking the line between the viewports and
then dragging it to another point in the viewport area. In the following illustration, the default four
equal viewports have been changed to a large perspective viewport by clicking and dragging the
center to the upper left.

Dragging the viewports to the upper left

Resized viewports with an enlarged perspective viewport

Chapter o1 Getting Started



Viewport Configuration

By default, the software opens with four equal-sized viewports displayed in the Ul. You can change
this layout with the Viewport Configuration dialog.

Viewport Configuration @ﬁ
Regions | Statisties | Lighting and Shadows " ViewCube Steeringiheels |
uficho Mothod b e i DA i 2 ),

Click in viewport
Image o select
view type.

Viewport Configuration Dialog, Layouts tab

The Viewport Configuration dialog shows the variety of viewport layouts available. You simply
choose one to make that layout current. You can also click the active layout in the dialog to change
what the viewports show before exiting the dialog. Which layout you choose depends largely

on your personal preference and the type of scene you are working on. You access the Viewport
Configuration dialog by clicking on the + icon in the Viewport label to display the following menu;
then select Configure.

[+ 1] Top ] [Yiefame |

Maximize Yiewpork  Alk-Hi
Active Yiewport 4

Disable Viewport

Show Statistics
Show Grids

WiewZube

SkeeringWheels

Configure. ..

Menu to access the Viewport Configuration dialog

Lesson o1 User Interface




Home Grid and Default Views

By default, the four viewports that are displayed when you start the software are the Perspective
view, Front view, Top view, and Left view. Each one of these viewports has its own home grid,
which is the working or construction plane of the view. By default, objects are created on that
plane or grid.

When you make a viewport active by clicking it, a yellow border appears. The corresponding
home grid also becomes current. The following illustration shows four 3D letters, each created
in a different viewport while that viewport was active. P is for Perspective, L for Left, T for Top,
and F for Front.

Default four viewports with objects created in each viewport

Tip:  Ifyou don't like the default layout of the viewports, you can create your own layout
and save it in a file called maxstart.max in the \scenes folder. The software will look
‘ for this file and use it as a base template when you start and reset the software.

Chapter o1 Getting Started



Menu Bar

The menu bar, found at the top of the user interface, contains a series of pull-down menus
commonly found in most Windows applications. The File menu is accessed by selecting the 3ds
Max icon at the upper left of the application window. The menu bar contains many functions that
also appear in other menus. For example, the Create menu duplicates the Create commands on the
Command panel.

Create | Modifiers  Animation  Graph Edit
| Standard Primitives b F

Extended Primitives  »

AEC Objects 3

Compound 3

Particles 3

Patch Grids 3

MURES L4

Crynamics 3

mental ray 3

Shapes ] Line

Extended Shapes  ¥|  Rectangle

) |l Gircle

Lights 3 5

Cameras 3 Elipse

B (o

Helpers 3 Dronut

SpaceWarps 3 Mizon

Systems [ 3 Star
Text
Helix
Section

The Create menu with submenu.

Toolbars

Standard Toolbars

Toolbars play an important role in the software. You can dock toolbars at the edge of the viewports
or float them on top of the application window or off to the side, for example, on a second monitor.

Lesson o1 User Interface




= == Iy [Layer02

= == 7 W0 (default)
o e O Wl Layer01
— — 7 Diiayeros

[+] [ Left]

Toolbars docked on top and side of the Ul. The Layers toolbar is floating.

Toolbars are not always displayed by default. For instance, toolbars such as Layers or Reactor do
not display when the program is started for the first time. To display a toolbar, right-click a blank
part of the toolbar, such as the area just below a drop-down list.

A list of toolbars currently defined in the Ul appears. The check marks indicate which toolbars are
currently on screen.

[ven IR oo [(5])3

Customize. ..

v Zommand Panel
v Main Toolbar

Axis Conskrainks
W Lavers

reackar

Extras

Render Shorkcuts
W Snaps

Animation Layvers

Conkainers

Brush Presets

Toolbar right-click menu shows displayed and available toolbars
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You can dock a toolbar by dragging the toolbar’s title bar to the edge of the viewport area.
The dragged rectangle changes shape when you can release the mouse and dock the toolbar.

: ]
[ | +o=+ iew w

L
7

EFoenrE

e

Toolbar being dragged into a docked position

You can undock a docked toolbar by dragging the double lines at the left or top end of the toolbar
into an open area of the Ul.

w07 [ Layer02

%

Toolbar being dragged into a docked position

If the software uses a window with a resolution lower than 1280 x 1024, the main toolbar is not
fully visible. If you don’t see the teapot icons at the right side of the toolbar, this is the case.

You can scroll the toolbar by positioning the mouse cursor over an empty area of the toolbar.
The icon then changes to a Pan hand, and you can drag horizontally or vertically, depending on
the orientation of the toolbar.

=% ORNE@RY o

-?@IEH@H_@HW

Buttons at the end of the main toolbar
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Quick Access Toolbar

The Quick Access toolbar is located in the Application Title Bar above the menu bar.
The Quick Access toolbar contains functions that are very commonly used in a typical
session for the software.

hEedR-=- -+

Edit  Tools  Group  Yiews

1B 1014 O Bl

[+]1]Top] [‘Wieframe ]

Quick Access toolbar

Graphite Modeling Tools
The Graphite Modeling Tools, also known as the modeling ribbon, is a new element of the user

interface. It contains many new tools to model polygon geometry. It is located directly under the
Main toolbar and is by default in a docked and partially hidden state.

e
Edit Tools Group  Views Crea

% ©5 3 B lgy 5, [

H Graphite Modeling Tools _

| Polygon Modeling

:| [+ ][ Pezpective | [ Smooth + Highliohtz ]

Graphite Modeling Tools partially hidden
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A single click on the down arrow will hide the tools in the ribbon completely.

Untitled

Graphite Modeling Tools completely hidden

Clicking a second time will reveal the tools in their entirety.

i' OEHa-e-fE Urttitled I' | Tipe a keyword or phrase 4
Edit Tools Group Views Create Modifiers Animetion GraphEditors  Re

Ci

% 5 % | :
m
o L@

= m

‘ Polygon Modeling ~

Graphite Modeling Tools panel opened
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The Graphite Modeling Tools are context sensitive and will expose different tools as they are
required. One operation that would be commonly done would be to convert a primitive to an
Editable Poly.

A MmEEHS-E- =| Untitled |P Type a keyword or phrase at
Edit Tools \'_Smup Views Create  Maodifiers Animation Graph Editors  Rer

| O Fjlen i@ oo |

1% €5 2 ([w o]

r Graphite Modeling Tools

Convert to Poly

_ | Converts the object to editable poly format and switches to
" Modify mode.

This is the quickest way to start using the Graphite Modeling
Teols an an object.

Converting a primitive object
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Once you have an Editable Poly object selected, the ribbon changes, exposing a vast array of

modeling tools.

M-a8A&®] —ox

= = | R " Untitled |’ Type a keyword or phrase
Edit  Tools Group Views Create Modifiers Animation GraphEditors Rendering  Lighting Analysis
¢ MaXScript [ Help |
g + = Al
%N 3 O Gk ) o} [&] 3 4\ %p B ({2
| Graphite Modeling Tools
AR - O toview | @
Editable Poly . f ~ @ ToGrd | B
i = &5 - Make
ET e @g-fi? &2 || Planar Xy Z: @
Polygon Modeling ' Edit | Geametr.. + | sub... | Align | Pro.. I
: || 12 b
Box01
Modifier List %
———
2 A R e
Selection 2|
SO RS
- | By Vertex

| |lgnore Backfadng
[ 1By Angle: [35.0 i

Preview Selection

Entire Graphite Modeling Tools

Command panel

The Command panel is the most frequently used element of the user interface. The Command
panel is organized in a hierarchical fashion, with six rollout panels, activated by clicking tabs at the

top of the rollout panel.
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Some of the rollout panels contain buttons and drop-down lists that further organize the panel. For

example, the Create panel includes a row of buttons. Depending on which button is active, there
may be a drop-down list.

A m Pl
[Elefsi=" =1

|Standard Primitives |v !

Extended Primitives
Compound Objects
Particle Systems
Patch Grids.

NURBS Surfaces

Doors

Windows

mental ray

AEC Extended

Dynamics Objects
tairs

iz
[ n

The Create tab of the Command panel

As with toolbars, you can float or dock the Command panel. If necessary, you can place the
Command panel on a second monitor.

The Command panel can also be arranged into multiple columns by dragging the left side of the
panel toward the viewports.

Command Panel B
e . —

| |
'_ pivat | IK |lﬂtmﬁi

Feiadrmies v

ot EFiiere ——
o | | || F smeee
A 18 0hject I position
I Wiigr o Werld = Rolahun ‘
- e
The Command panel floating over The Command panel arranged in a two-
the viewports column format
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Create Panel

The first Command panel rollout is the Create panel. It contains different levels of creation
parameters that allow you to build different types of geometries. By default the Create —
Geometry — Standard Primitives area of the panel is displayed.

Briefly, some areas of the Create panel are described below.

Geometry

In the geometry area, you find commands to
create 3D geometric objects.

Bl B2
OGS G0 &2 %

IStandard Primitives |v

= Object Type i
I™| AttoGrd
Box Cone
Sphere GeoSphere
Cylinder Tube
Trrne | Bur=mid |

e

The Create panel, Geometry selection

Shapes

Shapes are divided into two basic types:
splines and NURBS curves. Shapes are

typically 2D but can be created in 3D as well.

| A= o= 2
Ol@Q 2 88 %

|Snines »

TS r—
| AlitoGnd
V| [ _start New Shape

[ Une | Rectange |
| Grde | | lipse |
_ Ac | _ oot |
Nean |

Star |

The Create panel, Shapes selection

Lights

Lights are used to illuminate the 3D scene.
Two types of lights are available: standard
and photometric.

EEEER
O Q) G &2 %
. IPhnmmehic [ne
E Object Type. ]
I~ AutoGrid
Targetlight | FreeLight |
mr Sky Portal

e
e

The Create panel, Lights selection

Cameras

Cameras enable you to frame your
compositions in a way that captures the
attention when an action is taking place.
There are two types of cameras, both of which
can be animated.

Sl
i

Al e/ 2|
O | o a2 %

IStandard |

E Object Type i
7| AutoGrid
Target | Free |

The Create panel, Camera selection
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Space Warps and Systems Helpers

There are a number of helper types. A helper
is a non-renderable object whose purpose is
to help you model and/or animate objects in

The last two buttons on the Create panel
represent the Space Warps and Systems areas.
These areas contain more advanced features.

the scene.
S ElR e ARO[ 2 EEEE
Ol G022 % OB T G o 284 O3 Bilo 2 %
IF{!CEB | v IStandard I ISiandard |
= Object Type i E Object Type k £ Object Type 1
™| AutoGrid ™| AlitoGrid = AitaGnd
Mator Push Banes Ring Array Dummy Contairer
_ Vortex | orag _ Suiight | Dayight | Crowd | Delegate
Path Follow | PBomb Biped ExposeTm Grid
Gravite | wind | Pont | Tape |
The Create panel, Space The Create panel, Systems The Create panel,

Warps selection selection

Hierarchy Panel

The Hierarchy panel is used when
manipulating objects that are linked to one
another. In such a situation the objects are
in a parent/child relationship. This panel

Helpers selection

Modify Panel

The Modify panel controls let you modify the
base parameters of objects or change them
using Modifiers.

controls some of the relationships between = aBe=2
these objects. The panel is also used to control |
the location and orientation of an object’s [iodter it ol

pivot point.

[A| &) ©| =] 2|
[ |
Pivot I Link Info

8 Adjust Fivot I

o PR e

sly
N

Affect Pivot Only
Affect Object Only
Affect Hierarchy Only

rAlignmentt ————

The Hierarchy panel
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Motion Panel

The Motion panel is used to control the
animation of objects. Animation controllers
can be assigned to objects in this panel.

1A & ©/ =] 2
[ L

Selection Level:

Sub-Object I
Parameters Trajectories

[+ AssgnControler i

=
Ly

The Motion panel

Display Panel

The Display panel is used to control an object’s
color, visibility, freeze/thaw status, and other

display properties.

Ay
HE

EEEErE
| ||
[-___ Display Color |
‘wireframe: ® Object Colar

£ Material Color

Shaded: ¢ Object Color
& Material Color

[[ Hide by Category I

I Geometry Al

I chanes S |

The Display panel

Utility Panel

The Utility panel contains a variety of
commands generally not found elsewhere in
the user interface.

|| & @ 2|
[ g
= Utiities i
Mare... ses |
Asset Browser
Gamera Match
Collapse
Color Clipboard
The Utility panel
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Quad Menu

The quad menu is a floating menu that adapts to the context, whenever the menu is activated.
In order to access the menu, right-click in the active viewport.

Quad menu when a 3D Editable Mesh
object is selected

Quad menu when a 2D Editable Spline object
is selected
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Time Slider, Track Bar, and Timeline
The area just below the viewports is where the time slider, track bar, and timeline are found.

You can scrub the animation backward and forward by dragging the time slider. Alternatively,
the arrows on the time slider allow you to move one frame at a time.

< 20/ 100 | =]
e [TTTTTTTTTII I I T T T T T T TMITTTIT I I TITTITTTIMITTTT
= HR B 3 ® 3

Timeline

The track bar shows you the keys of a selected, animated object along a timeline. In this example,
the timeline is displaying in frames and showing that the selected object has keyframes at frames
0, 20, 30, and 5o.

Status and Prompt Lines
The status line shows information pertaining to the object selected and the scene itself. In the

example, the status line indicates a single object selected. The prompt line prompts you to perform
an action. The XYZ coordinates show the location of the selected object’s pivot point.

[iomectse @] & e shzor  2lfoo  2leacimo
| Click and drag to select and move objects |5 [ add Time Tag

The Status and Prompt lines

Animation Controls

There are two approaches to enable animate mode in the main Ul. They are both identified in
the animation controls area. These two modes are called Auto Key and Set Key. When Auto Key
is active, the frame around the active viewport turns red, as does as the time slider background.
When this mode is on, most changes that you apply are recorded and can be played back later.

When Auto Key is on, you move the time slider to the desired frame, and then make a change to

the scene, in this case, moving the sphere between two points in space. At frames 70 and 80, keys
that retain the state of an object are automatically created for the ball’s motion.
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Auto Key animation mode

Set Key is the other animation approach that
favors pose-to-pose animation. Set Key mode
is usually used for animating characters but
can also be used in animating other hierarchy
linked objects. In Set Key mode, changes are
not recorded unless you click the Set Key
button.

Selected

ol

Set Key animation mode

You should always turn off animation mode
when you have completed a given animation
sequence.

Playback Controls
The playback controls let you play your
animations live in the viewports. Also found

here are tools that allow you to adjust the
animation.

Ll

() o

Playback Controls area
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The upper part of the playback controls area
works much like the buttons on a VCR or
DVD player. The current frame is listed in the
numeric field. When you change the number,
you go to that frame.

Time Configuration

The Time Configuration button at the extreme
lower right of the playback control area brings
you to the Time Configuration dialog. One of
the things you will frequently do in this dialog
is change the length of the animation.

}ﬂ; Time Configuration

.J' -l

w— e
& NTSC ¢ Fim @ Frames
© svPTE
P " Custom :
~ = " FRAME:TICKS
o Em © MMiSSITICKS
~Playback

v Real Time F&cﬁ\reﬁewpwt&iv v Loop
Speed: O ifax O Uzx @ 1x © x T 4
Direction: & Forward ¢ Reverse ¢ Bino-Pong

— Animation
Start Time: [0 2| Length: fi0 |=
EndTme: [100 2| Frame Count: [101 2]

Re-scale Time Current Time: [0 El
ey sieps

v Use TrackBar

¥ selected Ohjects Only ¥ | Use Gurrent Transform

¥ Fosition ¥ Rotstion¥ Scale

Time Configuration dialog



Viewport Controls

You can break down the controls of

the viewports into two general areas.

The viewport navigation controls allow

you to change the orientation and positioning
of the views in the viewports. The viewport
menus allow you to control the configuration,
rendering mode, and type of view in

Flyout in the Viewport Control Icons

the viewport. The ViewCube is a graphical representation of
several standard views and controls available
Viewport Navigation Controls for changing the view in the viewport.

The viewport navigation controls are found in
the viewports and at the lower right of the Ul.
These buttons let you control the positioning
of the vantage point of the viewer of the 3D
scene. The icons are context sensitive and

can change depending on the type of view
currently active.

Here is the most common layout of the ViewCube

viewport control icons found at the lower SteeringWheels are a pop-up icon that
right of the UI. This layout appears when an appears in the active viewport. It combines
orthogonal viewport is active, such as Top, many of the common view controls into a
Front, or Orthographic viewport. single interface.

Viewport Control Icons

Some of the buttons in this area

contain flyouts with additional options.
After you choose a different flyout button,
it becomes current, making it easier to
choose a second time.

SteeringWheels
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Viewport Label Menus

At the upper left of each viewport there are three labels that identify specific menus related to
viewport functions: General, Point-of-View, and Shading.

Restore Viswpart Altes Cameras » Smoath 4 Highlights
Active Yiswpart 3 Lights Hidden Line:

Wirefraime
Dizable viswpart 0 v Perspective

. Fiat
Show Stafistics 7 Sxdiogril: Ecged Faces

- Tem
il i L Bottam Lightig anel shadows

View b Front Transparancy
SeeringWhesk Back.
— Left

xliew

Right Othar Yisual Styles

dimwpart Cipping WViewport Backgroursd
Shaw Szfe Frames Shift+F
+2
Track.
Schematic
Grid
Scene Explarer
Extarded
Shaps

AdivaShade

Viewport with three viewport menus displayed

General Viewport Label Menu
The General Viewport label menu provides options for overall viewport display or activation. Some
of the more important operations in this menu include:

» Show Grids from the menu toggles the grid status on or off.

» Show Statistics gives you information about the geometry displayed in the viewport.

« Configure gives you access to the Viewport Configuration dialog.

Chapter o1 Getting Started




Viewport with Grids and Show Statistics on

Point-of-View Viewport Label Menu

The Point of View Viewport Label menu incorporates viewpoint-related functions:

* You can change the view in the current viewport by selecting one of the preset views like
Front, Top, Orthographic, Perspective, etc.

 Undo View Change undoes the last view operation, be it a Zoom, Pan, Arc Rotate, etc.

« Several options like Track and Scene Explorer will replace the view in the current viewport
with dialog that normally floats on top of the application window.

Rendering Levels

The viewport right-click menu offers a number of different rendering modes. You'll probably use
these most often:

Viewport displaying in Wireframe mode
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Viewport displaying in Hidden Line mode

Viewport displaying in Smooth + Highlights mode

Viewport displaying in Smooth + Highlights mode with edged faces on
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Since most 3D artists switch among these rendering modes frequently, the software includes
predefined keyboard shortcuts to speed access to these modes.

 The F3 function key toggles between Wireframe display and Smooth + Highlights.

 The F4 function key toggles Edged Faces display.
Adaptive Degradation

Adaptive degradation can improve viewport performance when you transform geometry,
change the view, or play back an animation. It does this by changing the display settings of
objects temporarily so that the computer’s graphics system can handle the changes in the screen
display without slowing down animation playback or responsiveness of the software. Adaptive
degradation is on by default.

TTTLTTITTTIT I ITITT I T ITTTITTT T

L 5 & ™
| | | Grid = 10.0
@Immﬂ'rag

Adaptive degradation toggle in the status area of the Ul

Viewport Backgrounds

You can display an image as a background image in the active viewport. Each viewport can
display a different background. This can be very helpful when you are modeling 3D objects, using
the reference background image to keep the proportions in check. You can also use animated
sequences (including .avi and .mov files) when you are trying to match animated 3D elements with
digitized camera footage. Viewport Background can be configured by in the Views menu and the
Viewport Background sub menu.
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Dialog Boxes

Dialogs are used to present the user with information that doesn’t fit easily into other areas
of the Ul. These may contain a large amount of information, graphs, thumbnails, schematic
representations, and so on. Some typical dialogs include the following:

M Funl Fienl { B+
M Scene Explorer cane Fxplore = li]=/

Seleck  Display  Edit Customize

Wigw: Scene Explorer 1 -

Color I Has Materi... | Revit Ca

A®0l 3
g

lEIEE

)

Om 51018

b>3 i] j _’]
Selection Set: = B El% @ =

Scene Explorer dialog box

ik Track View - Curve Editor [;
Modes Controller Tracks Keys Curves Opbions Display  View  Utilbes
7 | (i = bl = ==
|58 [ 5 15 18 | 3 |0 || XA Llww&m
.. Render Effects ~ ]
Render Elements B 1
Renderer =] o I ¥ I =
Globial Shadow Parameters ! S i B | |
Srcene Matenals i 1 T T T
E == =i 5 1 =
| 5 |
| 1 |
_:5 i ! |
-fE B = = 3 ﬁ (2
23 T | > i

l—r—l“ﬁ

Track View—-Curve Editor dialog box
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Keyboard Shortcuts

3ds Max Design uses keyboard shortcuts to invoke commands. In many cases, experienced

users can do much of their work faster using the keyboard. Note that many keyboard shortcuts
are indicated in the pull-down menus, and many are commonly used. A few shortcuts have been
indicated throughout this lesson. A list of the standard keyboard shortcuts is available on the
Quick Reference Cube. Keyboard shortcuts can also be customized in the Customize User
Interface dialog.

Help

The software contains a complete Help system. The Help menu gives you access to the User
Reference, Learning Movies, Tutorials, and Additional Help, among others.
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Exercise | Working with the User Interface

In this exercise, you will be manipulating a model in one or more orthographic viewports.

1 Open the file Gas Station Blockout.max. This is a rough block-out of a gas station scene.
2 Right-click in the Orthographic view to make it active.

3 Press Alt + W to enlarge the viewport to full screen.

4 Inthe Views Menu select ViewCube — Configure...

5 Inthe Dialog that appears, set the ViewCube Size to Normal. Click OK to exit the dialog.

- Display Options
[ Show the ViewCube
& In All Views
" Only in Active View

e Size MNarmal w

Inactive Opacity |92

small

~When Dragging on the Vied Ty |——

6  Click the upper left corner of the ViewCube icon in the Orthographic viewport. The view
rotates 9o degrees.

7  Press Shift + Z to undo the view change.

8  Click on one of the compass direction letters in the ViewCube icon and drag the cursor left
and right. The view will rotate freely.

9  Click on the Front selection in the ViewCube icon.

10 Roll the mouse wheel to zoom out of the view until you see the gas station building.
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1

12

13

14

15

Hold down the mouse wheel and pan the building to the center of the viewport until your
view looks something like the following:

Press Alt + W to return to a 4 viewport configuration.

In the active front viewport click the General Viewport Label Menu (Plus Sign). Select
ViewCube — Show the ViewCube selection to toggle off the ViewCube in all viewports.

Restore Viewpork  Alt+w
Active Yiewpart

Disable Wiewport D

Show Statistics 7
Show Grids G

SteeringWheels
i Shaw For Active Yiew

v Show Far All Views

Configure...

Home Alt+Ctel+H

v Orthographic
Perspective

Set Current View as Home
Set Current Yiew as Front
Reset Fronk

Configure..,

Right-click the Top viewport to make it active.

Click the Zoom button in the viewport controls area.
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16

17

18

19

20

21

22

23

24

Zoom in with the cursor approximately centered on the building. The building scrolls out of
the viewport. You can adjust the zoom control, so that it zooms about the mouse button.

Press Shift + Z to undo the zoom operation in the Top viewport.
From the Customize pull-down menu, choose Preferences.
On the dialog that appears, click the Viewports tab.

Turn on Zoom About Mouse Point for both Orthographic and Perspective views,
and click OK.

Repeat the operation of zooming into the model with the cursor centered on the building.
Depending how close you placed the cursor to the center of the building, the building will
stay visible in the viewport much longer.

Undo the view change by pressing Shift + Z.

With the Top viewport still active, click the Zoom Extents button.

All visible objects in the scene are now displayed in the Top viewport. The building is only a
small area in the center.
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25

Click the Zoom Extents All button.

All the viewports zoom out in a similar fashion. If you want to return to your previous views in each
viewport, you’ll have to perform an Undo Viewport operation in each viewport individually.
If you'd like to isolate a few objects, you can use Zoom Extents Selected.

26 Press the H key to open the Select From Scene dialog.

27

28

29

Highlight the object Bldg_High, and click the OK button on the dialog.

E; Select From Scene [;] -‘

Select  Display  Customize

e EEE R =

»

Find: Selection Set:

Name | Revit ... | Revit ... | Revit T... |

% Awning

(24 Circleni

(2 Building Sketch

O — —— —
| cactus

() Bldg_High

O Bldg_Lowe

% Carmerall

@i Camerall. Target

0k, ] [ Cancel

Click the Zoom Extents All button and hold until the flyout appears.

On the flyout, choose the button with the filled white square. All four viewports zoom about
the selected object.
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Exercise | Perspective View Manipulation

In the following exercise you’ll learn how to manipulate a model in a Perspective viewport.

Open the file Gas Station Blockout_o1.max.

Make the Orthographic viewport active and press the P key. The orthographic view changes
to a perspective view.

Click the Field-of-View button, which may be located in a flyout of the Zoom Region button.

Click and drag in the Perspective viewport and the view will move in and out along the
perspective view line.

Note: Use care with the Field-of-View tool. Extreme distortion of the perspective can occur
if the field of view is made too large. Use Undo View Change (Shift + Z) to return to
the previous view.

In the Views Menu select SteeringWheels — Toggle SteeringWheels (Shift + W).

The SteeringWheel icon appears in the Perspective viewport.

Place the SteeringWheel close to the center of the building and place the cursor in the Zoom
Control of the Wheel.
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8 Click and Drag the cursor in the Zoom Control and the view zooms about the
marker in the view.

PIVOT

Zoom Tool

Do

.

9  With the SteeringWheel in the center of the building, place the cursor in the Orbit Control }'I---""
area of the Wheel. :

10 Click and drag the cursor to orbit the Perspective view.
11 Place the cursor in the Pan Control area of the SteeringWheel.
12 Click and drag the cursor to pan the view in the desired direction.

13 Place the cursor in the Rewind Control area of the SteeringWheel icon.
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14 Click and Hold the cursor. Previous views are displayed along a strip.

[

Rewind Tool

15 You can move your cursor to scroll back to a desired view or click on the Rewind Control to
step back one view at a time.

16  Type the letter C and the Perspective view will change to the view of a camera present in the
scene. If there was more than one camera, the software would prompt you for which camera
you wanted to use.

17 Click on the Dolly Camera button.

18 Click and drag your cursor up and down in the view. The camera will approach the target
location.

19  Press the F3 function button to switch the viewport into Shaded mode.
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20 Press the F4 function button to switch the viewport into Edged Faces mode.

Lesson o1 User Interface




Lesson o2 | Creating and Modifying Basic Objects

Introduction

In this lesson you will create and modify basic objects in 3ds Max Design®. Overall you will be
able to describe some guiding principles of object creation in the software. In addition, you will
see how to modify some of the basic properties of an object and to access information about an
object in a scene.

[ = | | Perspechive | | Semacth+ Highlghle+ £

Two similar cylinders with different parameters

Objectives

After completing this lesson, you will be able to:
« Create a basic object in 3ds Max Design
» Modify parameters of your basic objects
« Identify the object orientation
« Identify and manipulate an object’s pivot point

« Access object properties
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Basic Geometry Creation and Modification

Geometry creation is generally begun by accessing tools found in either the Create Menu or in the
Create tab of the Command panel.

Extended Primtives »
AEC Objects
Compound
Particles
Patch Grids
MURES
Crynamics
menkal ray

Shapes
Extended Shapes
Lights

Cameras

Helpars
SpaceWarps
Systems

Creation Tools can be accessed through the Create Menu or the
Create tab of the Command panel

When you create an object, a standard practice is to switch from the Create panel to the Modify
panel before making changes to the object’s parameters. Often you'll create an object “by eye” in
the viewports, and then change its dimensions to round numbers.

ootk + Highlights ]
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The cylinder has fractional Radius and Height values after creating it by clicking and
dragging in a viewport.
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The Radius and Height values have been changed to round numbers in the Modify panel.

On the Modify panel and other command panel rollouts, you can animate numeric values, such as
the radius and height of a cylinder. Parameters represented by check boxes or radio buttons usually
cannot be animated.

Construction Planes and Object Orientation

When you create an object, its initial orientation is determined by the viewport where it
was created.

Cylinders created in the Top, Front, and Left viewports

Each viewport has a base plane acting as an origin; this is where the objects are created. Creating
cylinders in the Top, Front, and Left viewports is like creating these objects on the floor, front, and
side walls of a room.
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Pivot Point Location and Orientation

When you create an object, the location of its pivot point is usually chosen by default, but you can
always move the pivot point if needed. When an object is created the object has a local coordinate
system, which is oriented toward the view in which the object was created. The orientation of the
pivot point shows the object’s local coordinate system.

Location of an object’s pivot point is determined by default. Orientation is
dependent on the view in which the object was created.

Changing the Object’s Pivot Point

The Hierarchy panel contains the tools required to relocate and reorient an object’s pivot point.

2|5 @] 2
[cyindero2 F

[ Pwot K | Liknfo

_J =
A

At St me s Patn |

Affect Pivot tool in the Hierarchy
tab of the Command panel
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Typically you would need to reorient or reposition an object’s pivot point when an object needs to
transform about a specific point. For example, if a box-shaped object needs to rotate around its
corner rather than the center of the base, you may wish to relocate the pivot point to the corner of
the box to accomplish this.

Pivot point in its default position; box will rotate about the center.

Pivot point moved to a corner of the box. The box will now rotate about the corner.

Once you select a tool in the Hierarchy panel such as Affect Pivot Only you can use transform
tools like Move and Rotate to reposition and reorient the pivot point of the selected object.
You must then turn off the Affect Pivot Only tool so you can then use transforms at the
object level.
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Object Properties

Each object in 3ds Max Design has a series of object properties associated with it. Typically, you
may need to access these properties for reference or to change them. When an object is selected,
the right-click menu will contain an Object Properties selection. Selecting this option will bring you
to a tabbed dialog box containing a series of grouped properties.

Ifi Object Properties @ﬁ
General | Adv, Lighting | mental ray ser Defined |
ey
Name:  [BoxD1 —
Dimensions: X: 133,512 Material Name: None

¥: 160,309 Layer: Layer0z
Z: 185.461
Vertices: § Parent: Scene Root
Faces: 12 Mum. Children:
—
] In Group/Assembly: None

~Interactivity ——— -Rendeting Contral
™ Hide Visibiitys [1.0 ;J I By Layer
I~ Freeze ¥ | Renderable
~Display Properties
I~ seetol
I~ i
I Bs
=
= I™ ‘Render Ocduded Objects
r -G-Buffer —
= Object1D; [0 =
= 3y
E —~Motion Blur
= | Vertey Chisane Display
[— B Miltiserz [10_ | 2] [ By Layar

WapChannai 1 &) | ™ Frebled

' None. F Objece ¢ Imszge

W s il

Object properties dialog in 3ds Max Design

In the general tab of the dialog, some basic object information is presented. This information
includes Object Name, Material Name, Layer, and Faces. Most of the remainder of the general
tab includes areas for rendering control and display properties. In 3ds Max Design the rendering
control and display properties are assigned on a layer- \by-layer basis. The layer will control the
properties of the object unless otherwise changed at the object level. The most obvious result of
this will be that initially, objects created in 3ds Max Design will all have the same color if they are
on the same layer.
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Naming Objects

One object property that is used extensively is the object name. When creating objects you have
the ability to change the object name. Best practice is to create the object and then change its
name in either the Modify tab of the Command panel or in the Object Properties dialog box.

Object Naming Convention

Typically, the naming of objects follows the established naming conventions in a particular
workplace. Most naming conventions are based on the object and possibly how they are used.
You may see names such as:

« Car Body
e Car Tire DF
e Car Tire PR

If you had multiple objects with the same function in a scene, you might number them or give
them distinctive names, for example:

» Gas Tank o1
» Gas Tank o2
« Gas Tank 03
The objects named below suggest something about the role of objects in a scene.
 Gas Tank Rusted
e Gas Tank New
« Gas Tank Explode
A few other rules to keep in mind:

« If you use concatenated names, such as gastanknew, use uppercase letters to make the names
more legible: GasTankNew.

» Be careful not to mix up the order or class by which you are describing the object. Work from
bigger to smaller. For example, Car Body, Shoe Left, Shelf Top, and so on.
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Faces

When you are creating objects and require a low polygon model you will be particularly interested
in the number of faces that are being generated. The Object Properties dialog offers this
information, but even more interesting is an interactive face counter that can be toggled in the
viewport. This information can also be configured to show total and selected object information.

Viewport Statistics showing the number of faces for the
selected object and for the entire scene.

Statisics | LightingandShadows | ViewCube
sk
¥ Palygon Count  Total
I~ Triangle Count " Selection
I™ Edge Count @ Total + Selection
I™ Vertex Count
I™ Frames Per Second

— Application

Default Settings
IV Show Statistics in Active View

Viewport Configuration Dialog, Statistics tab showing
configuration of the statistics display in the viewport.
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Exercise | Creating and Manipulating a Simple 3D Object

In this exercise, you will be creating simple objects and then making some basic changes to
these objects.

Start or reset 3ds Max Design.

-

2 Inthe Create tab of the Command panel, click the Cylinder tool.

3 Click and drag to create two cylinders in the perspective viewport that are approximately the
same size. Don’t worry about exact dimensions at this point.

4  Press Esc to exit creation mode.

[ Smooth + Highfights ]

5  Select the cylinder on the left and click on the Modify tab of the Command panel.

6  Click in the Edit Box at the top of the panel and rename the object Cylinder Low Poly.

SR OEA
IMHEI’ List | v
|G

| |

7  Select the color swatch to the right of the name of the object.

8  Choose a new color for the object in the Object Color dialog.
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9 Inthe Parameters rollout, change the Radius and Height of the cylinder to whole values.

10 Change the Height Segments to 1.

11 Press the 7 key to display the statistics of the objects in your scene. Pan if necessary to see
the objects and statistics display more clearly.

th 4+ Highlights |

12 Click on the General Viewport Label Menu (+ symbol in upper left of the viewport) and
select Configure.

13 Select the Statistics tab.

14 Inthe Statistics tab remove the check in the Vertex Count and Frames Per Second
selection.

Lesson o2 | Creating and Modifying Basic Objects




15 Change the Setup to Total + Selection.

Statistics | LightngandShadows | ViewCube
ek
¥ Palygon Count ¢ Total
I~ Triangle Count " Selection
I™ ' Edge Count & Total +Selection
[~ Vertex Count
I™ Frames Per Second

r Application

Default Settings
[V Show Statistics in Active View

16  Click OK to exit the dialog. Note how the Statistics display has changed to display only the
polygon count and shows the count for both the selected object and the entire scene.

17 Select the cylinder on the right. Note the difference in polys used by each cylinder.
Even though the two cylinders appear identical, the one on the left uses fewer polygons
since you reduced the number of height segments.

18 Rename the object Cylinder High Poly.

19 Right-click to display the quad menu.
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20 In the Display Properties, click on the By Layer button. This will switch the Display
Properties to By Object.

21 Click on the See-Through property to activate it. And click OK to exit the dialog.

—Display Properties
|# See-Through By Object
I Display as Box I
I~ Backface Cull
v Edoes Only
™ Vertex Ticks
™ Trajectory
™ Ignore Extents
v Show Frozenin Gray

[~ Mever Degrade
[ Vertex Channel Display

I'I.n'ertex Color ;v ' Shaded |
Mep Chanmnel; | 1 ﬂ

22 Inthe Command panel, select the Hierarchy tab.

23 Click on the Affect Pivot Only tool.

e

; 'E|n%|"|@|?"|

ICyIlnderOZ

Pivot 4 mfn

= Adjust Pivat :
Move/Rotate/Seals:
’7 Affect Pivot Only
AfFact Chiart Ciel

24 The Pivot point will display at the default location at the base of the cylinder.
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Lesson 03 | Scene File Manipulation

Introduction

In this lesson, you will learn about starting up a new scene file, setting your units and grid,
and manipulating 3ds Max Design scene files.

[ +][Camerall | [ Smooth + Highghts ]

Scene Assembled in 3ds Max Design

Objectives

After completing this lesson, you will be able to:
« Use the different options when creating a new scene
« Establish units for a new scene
e Access scenes already created
 Save your scenes in a variety of different methods
« Import and export files

« Describe the different references used in 3ds Max Design
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Starting a Scene File

When you launch 3ds Max Design, you can decide to start a new scene file or work on an existing
one. The Application menu appears when you click on the Application button at the upper left of
the 3ds Max Design Window. In the Application menu, you will find familiar options such as New,
Open, Save, Save As, and other options like Reset, Import, Export, etc. In addition, on the right
side of the menu you will see a list of files that were recently opened. Selecting these file names
will open the file.

¢5] Recent Documents

&2+

Yesterday (3) A
E Tllustration-cylinders_2.max =

2 @ Low_Poly_Engine.max =

ﬁ Tlustration-cylinders.max =

Two weeks ago (7) P
Gas Station Blockout_01.max =

Gas Station Blockout_01.max L=
» Gas Station Blockout02.max =
Gas Station BlockoutDl.max =
Gas Station Blockout.max I=1
Gas Station Blockout.max i=

[E UNDERWATER_SCENE_MATS_0S.max

Options Exit 3ds Max

The 3ds Max Design Application menu
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New

When you start working on a new scene, you can choose New from the Application menu like you
do in most Windows applications. However, you have a few additional options to choose from in
3ds Max Design.

Refreshes 3ds Max with a new file
Y

New All
@ Reset D Refreshes 3ds Max with a new scene and

keeps the session setiings.

E Open » Cr]-\] Keep Objects

5 Refreches 3dz Max with a new scene and
keeps the session settings and objects.

E ST Keep Objects and Hierarchy
% Refreshes 3ds Max with a new scene and
E keeps the session s=tiings, objects and
Save As ’ hierarchiss.

The 3ds Max Design Application menu
When you start a new file, you can choose the following options:
« New All: removes all existing geometry
- Keep Objects: keeps geometry in your current scene to use in your new scene

+ Keep Objects and Hierarchies: keeps geometry in your current scene plus any dependencies
between objects

Keep in mind that even if you choose to start afresh (New All), some aspects like viewport display,
units setup, and material definitions remain unchanged in your new project. This may work for
your benefit in some cases. If you'd rather start anew by resetting everything to their default
assignment, using Reset is a better option than using New.

Reset

When you plan to start working on a new scene and want to discard everything in your current
one, it is often better to use Reset instead of New. Using Reset resets everything as if you have just
fired up the application. It releases any memory lagging from your old files and resets everything
to its original default, including viewports, materials, and units. It is often the safest way to start a
new scene.
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Establishing the Units of Your Scene

The Customize menu contains the selection Units Setup for establishing the units of the scene.
When you access the dialog you will note that there are settings for a System, Display, and
Lighting units. For the time being we will only talk about units of distance measure.

System Units

The System Units are the underlying units setup for your 3ds Max Design installation. Once you
set up the System Units, these units remain active until you return to this dialog and change them.
System Units are not affected by the Reset option in the Application menu. When you click on

the System Units button the System Unit Setup Dialog appears with standard units of measure to
choose from.

—

— i
System Unit Setup
— System Unit Scale
1Unit=|1.0 Meters |
¥ Respect SystqInches
Fest H
Origin Miles
------------------ MI"IlTIEtErS
J Centimeters
Meters
Distance from W'-I 1.0 [Kilometers
Resulting Accuracy: |0.0000001152
0K ‘ Cancel

System Units dialog

System Units are stored in the scene file and facilitate the use of multiple units of measure either
amongst .max files or when importing files from other applications.

Lesson 03 | Scene File Manipulation




Display Units

The Display Units affect how units are entered and displayed in the 3ds Max Design interface.

"';" | oo || -

International

Display Unit Scale area of the Unit Setup dialog

Units displayed in Parameters rollout

Chapter o1 Getting Started




Accessing Existing Scenes

Open

Open is a straight forward feature to understand. It enables you to open existing files that are
natively compatible with the application, in this case files with the extension .max. In addition

to using Open, which accesses a dialog box that enables you to browse for files, you can use the
Recent Documents list that lists up to 50 files you have recently worked on. By default, the Recent
Documents list has 10 entries but you can change that number in the Preferences dialog. Also, a
Pin icon is available to prevent a document from scrolling off the Recent Documents list.

{Brj Recent Documents
&~

Today (3) ~
E- 20005, max =l

E-xv:ﬂ-#.max =l
ﬁm.max =

Yesterday (3) ~

E. lustration-cylinders_2.max L
ﬁ Low_Paly_Engine.max =

ﬁ Hlustration-cylinders.max =

Two weeks ago (4) A
Gas Station Blockout_01.max =]

Gas Station Blockout_01.max =
Gas Station BlockoutD2.max fal

Gas Station Blockout.max &

Files in the Recent Documents list
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Saving Scene Files

When you are working on a scene, there are several functions available to you to save your
data to disk. The Save commands are found in the Application menu.

Saves a copy of a 3ds Max file

Oy
Save As

% R Saves the currant 3ds Max file under a
new name.
Save Copy As

Open ]
% |-—|_LL?€ Saves the cumrant 3ds Max file under an

incremental name.

—3  Save Selected
' Ei Saves only selected objects in the current
3ds Max file under a new name.

N
5

Save commands in the Application menu

Save

When you choose Save from the Application menu, the program prompts you to name your file.
If, for example, you call you file Dog, the software creates a file named Dog.max. Once you've
named your file, the Save command doesn’t prompt you for a file name. It automatically saves
your file under its current name.

Save As

The Save As command lets you rename and save an existing file. Using the previous example, if
you originally saved the file as Dog and then use the Save As command, you are prompted to enter
a name. If you enter My Dog, the new file would be called My Dog.max. In addition, the file that is
now current for editing is My Dog.max. The file Dog.max remains in the state it was in when you
last saved it.

As a convenience, the Save As dialog include a Plus button. Clicking this button saves the file with
an automatic sequence number appended to its name.
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For example:

* My Dog.max

* My Dogo1.max

* My Dogoz.max

* My Dogo3.max
In some work situations, it’s convenient to save several versions of a given scene file. For example,
one file might contain geometry only; another would contain the material treatment; and another

would save the lighting of the scene. Sequential saved files can also be used to store several
different options for a character or different poses of a character in an animation.

Save Copy As

If you want to save a file under a different name but keep on working on your current file, use the
Save Copy As command. Save Copy As works the same way as Save As but the newly saved file on
disk does not become the current scene.

Save Selected

Save Selected is a tool you use when you need to extract models from a project and save them to a

separate file. Save Selected works like Save Copy As, in that it saves the file to disk without making
it current, leaving you to continue working on your original scene.

00 ] [ Smooth + Highlights |

Several big rocks selected in an underwater scene
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on | | Smooth + H||_:|! ||i|_:| ke |

Resulting file when Save Selected is used

Archive

Archive is a tool that you can use to save your file into a compressed zip file. When 3ds Max Design
saves the compressed file it also saves any support files required by the scene. The advantage

to using Archive is you will not need to worry about missing map files in bitmapped materials or
missing web distribution files for photometric lights, etc. Once the file is uncompressed it will be
ready to open as a standard 3ds Max Design scene file.

Hold/Fetch
The Hold and Fetch commands, found on the Edit menu, are used together. When you use the Hold
command, it saves a temporary file with the contents of your scene, bookmarking its present state.

Then, when you use Fetch, the software loads the contents of the Hold file, restoring the scene to
the state it was in when you used Hold.

‘ Note: Neither Hold nor Fetch affects the state of your saved .max scene file.
=
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Importing and Exporting Files

The Import and Export selections in the Application menu contain options to bring files of various
formats into and out of scene file in 3ds Max Design.

Import
The Import option in the Application menu brings in files from external programs, and merges or

replaces objects from native 3ds Max Design files. Files can be imported from applications such as
3D Studio DOS, AutoCAD®, Adobe® Illustrator, MotionBuilder®, and Inventor among others.

Imports files into 3ds Max
R
Import
@ Resat =4 Imports non-native file formats into 3ds
Ma.
Open b Merge
% QD Inserts ohjects from external 3ds Max

files into the current scene.

=
D < Replace
= D Replaces objects in the current 3ds Max
scene with objects from an external file.
Save As 3

3

Import Options in the Application menu

Merging

Merging files is a method of combining all or part of one .max file into another. While you are in the
application, using the Merge function prompts you to pick another scene file. After you specify a
.max file, you can choose to merge some or all of the elements in the scene.

When you merge a file, you take objects from one file (e.g., My Dog.max) and place it in another

(e.g., DogHouse.max). The My Dog file is unaffected by this operation, but the DogHouse file has
new objects in it.
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Import FBX Files

FBX file import has been an option to import files from the MotionBuilder animation software
product. Recently the FBX file format has been employed in transferring data from Revit® to 3ds
Max Design.

The FBX file format is a self-contained file that includes all supporting files like bitmaps and
photometric web files. Once this file is imported, the file will be expanded and the supporting files
will be placed in a folder bearing the same name.

X Marme -
# |7 sceneassets |A] () 5mall_Cottage_2009-30Wiew-{30% Fom
= 1) scenes B small_cottage_2009-30View-{300 fhix
= 19 Small_Cottage_2009-30Yiew-{300, fom ] Small_Cottage_2008.rvt
= |3 Environments @5"“5"_0:"-"5593-"“5)‘
= [ Sunandsky
||_j Presets
= [5) Materials
# |[3) Concrete
] i:_ﬂ GENErC
|53 Hardwaad
(L5 Masonry U | |

[+

o
# &

[C5) Metal

I+

Folder Structure Created by Expanding an FBX File

Export

The Export options in the Application menu command saves 3ds Max Design scene files into most
of the same file formats that Import supports. It also exports to 3D DWF™ file format supported
on the web.
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Exports files from 3ds Max
Ty
Export
p = Exports non-native file formats from the
current 3ds Max scene.

Export Selected
Open ]
% (_a Exports only selected objects as non-

@@ native file formats from the current 3ds

Max scene.
=B

Export to DWF
(f:j Exports the current 3ds Max file in the
Save As » Dﬂ

DWF format.

Export Options in the Application menu

References

References are links to files that are external to the current 3ds Max Design scene. Using
references is different from importing because a reference is a live link to an external file. 3ds Max
Design can reference .max, .dwg, and .dxf file formats. The Reference Selection in the Application
menu shows the different options you have to reference external files.

Inserts external references into 3ds Max
Ciwer

Inherit Container

Inserts a Container that references an
external definition file into the current:
scene.

XRef Objects

Inserts a reference to objects from
external 3ds Max files into the curment
scane,

XRef Scene
Inserts a reference to an external 3ds
Max file into the current scane,

File Link Manager
Inserts a link to a DWG or DIF file into
the current scene.

Reference Options in the Application menu
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Containers

The Inherit Containers option places a container object in your current scene. Containers are
created in the Tools menu, under the Containers selection. Essentially, a container is created by
selecting objects in a scene and saving them in specialized 3ds Max Design files with the .maxc
extension. Once a Container file is created, it can be brought into any 3ds Max Design scene file. If
the content of the container is updated, it will update scene files that reference the container.

Xref Objects

This option gives you the ability to reference objects in an external 3ds Max Design file into the
current scene. These objects can then be further modified in the current scene. Updates to the
original objects will update the objects in the current scene.

Xref Scene

This option allows you to reference an entire 3ds Max Design scene into your current scene. The
referenced scene is not editable in the current scene. Changes to the referenced scene will be
reflected in the current scene. This is a good approach when you need to have background 3D
geometry that does not need to change from scene to scene.

File Linking

The File Link Manager option gives you the ability to Attach a link to external .dwg and .dxf files,
which are native to AutoCAD. Many other CAD applications have the ability to create files of this
type, including the Revit family of products. Once the contents of the .dwg or .dxf file is linked
into 3ds Max Design, you can add materials and modifiers to the geometry. Typically, File Linking
is used by designers who prefer the geometry creation toolsets inherent in CAD applications yet
wish to make use of 3ds Max Design’s superior rendering capabilities.

Once a .dwg or .dxf file is resaved by the application that created it, you have the ability to reload it

in 3ds Max Design. Generally, if the design modifications are not substantial, you can render your
view, without having to make changes in 3ds Max Design.
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Exercise | Creating a Scene File

In this exercise, you will create a new underwater scene and populate it with geometry from other
files already created.

1 Go to the Application menu and select Reset.

2 Depending on whether you have have unsaved changes in your current file, the following
dialog may appear.

I{'i 3ds Max "
9 The scene has been modified.
% Do you want to save your changes?

= m | cncd |

3 Click No to discard the changes in your current file.

4  Click Yes in the 3ds Max dialog.

rZﬁ‘i 3ds Max . _‘

9
\t’) Do you really want to reset?

5 In the Customize menu select Units Setup.

6 Inthe Units Setup dialog select the System Unit Setup button.

"B Gnits Setup 1

System Unit Setup ‘
|

rl]splayudt Scale
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7  Inthe System Unit Setup dialog select Meters from the System Unit list.

= —.|

1\ System Unit Setup

— System Unit Scale
LUnit=|1.0 Meters [w

I Respect syst{Inches
Feet H

Origin Miles
Millimeters

L el
[I.stzmceﬁ-'omo'r'lgiﬂ:h.ﬂm Kilometers

Resulting Amraq:lU.UOOUOU‘LlQZm

ok | Cancel |

8  Click OK to close the dialog.

9  Inthe Units Setup dialog change the Display Unit to Metric, and select Meters from the list
below the Metric selection.

—

rH‘; Units Setup @

System Unit Setup |

r~Display Unit Scale
@ Metric

Meters w

Millimeters

¢ |Centimeters
ters,

Kilometers

DefaultUnits: . Feett Inches

" Custom
FL =1660.0 I
¢ Generic Units
~Lighting Linits
International |

10 The underlying file units and the display units are now set to meters.
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11 Inthe Quick Access toolbar select the Save button.

EECEET

-
12 Name the file Sub Approaching and click Save.
1 Save File As
Histary: IF:\Projects‘lSub Attack\scenes |7
saueg:l‘."_’)scenes |v ) T Thumbnail
File name: Sub Approachingl_ ﬂ Save
Save as type: |3ds Max (*.max) i Cancel .

13 In the next few steps you will bring in geometry from 3ds Max Design files in a variety of
methods.

14 Inthe Application menu select Import - Merge.

M OEH Ha-7 - v| Autodesk 3ds Max Design 2(

1 Imports files into 3ds Max
1 New 3
|
: Import
E @ Resat =P | Imports non-native file formats into 3ds
Man.
I Merge
Open ]
E qa Inserts objects from external 3ds Max
-L files into the current scene.
i E Save
! D % Replace
i T D Replacses objects in the current 3ds Max
scene with objects from an external file.
Save As ]

%
3
g
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15 Navigate to the folder that contains your files and select the file Rocks.max.
Then click Open.

Merge File 23
ris!:ry: |F."-Roadldll‘-PF‘l,112_3ds Max Essentials\Working Directories Section 1-E| v
Lockin: |E}Dam Files |v ST Thumbnail

ﬁOcee_m Floor

Flepame:  Rocks

Hm-nfgpe: |3ds Max (*.max)

16  In the Merge dialog select the All button, and click OK.

(1 e %)

| I™ Find Case Sensitive

& Alohabetical
" By Type
") By Galor

F,_ I &
¥ shapes  None |
Mgt 1vert |
I¥ Cameras
¥ Helpers
¥ | Space Warps.
i )| | 7 GroueslAssembics
[T [l] [V Bone Objects.
8| e | e | s |
¥ Display Subtree [V Display Influences
I
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17  Aseries of objects are imported into the empty scene. These objects can be easily
manipulated in the new scene.

18 Make the Perspective viewport current and type C at the keyboard to display
the Camera view.

19 Inthe Application menu select References — Xref Scene.

XRef Scene
SRS ¢ %p Inserts a reference o an external 3ds
Max file into the current scene.

Inserts a link to a DWG or DXF filz into

i Hmpoit ’ D File Link Manager
B B2 the cumrent scene.
Export b
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20 In the Xref Scenes dialog click on the Add button.

[+

21 Navigate to the folder that contains your files and select the file Ocean Floor.max.
Then click Open.

22 Close the Xref Scenes dialog.

23 Click away from any object in the scene to deselect all objects.

[+ ][ Camerall | [ Smooth + Highhghts ]

The Ocean Floor scene is referenced into the current scene and displays the surface of the ocean
floor. The geometry from the Ocean Floor scene cannot be modified in the current scene.
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24 Inthe Application menu select References — Inherit Container.

.
Inherit Container
@ et ﬁ Inserts a Container that references an
extemnal definition file inte the current
scene.
&> open g XRef Objects
G(;) Inserts a reference to objects from
[Q external 3ds Max files into the currant
= =

: ¥Ref Scene
Save As ’ é@ Inserts a reference to an external 3ds
Max filz into the current scens.

Inserts a link to @ DWG or DXF fils into

i i » D File Link Manager
S2  tha current scene.
Export ]

25 In the Inherit Container dialog navigate to the folder that contains your files and select the
file Sub-Containero1.maxc. Click Open.

26 A Submarine appears in the current scene.

1+ Highhights ]

A container object will allow some additional flexibility for the referenced object.

Lesson 03 | Scene File Manipulation




Lesson o4 | Selecting Objects
Introduction

In this lesson, you will learn about selecting objects. There are many tools and options available to
you when selecting objects.

Selecting Objects in a Scene

Objectives

After completing this lesson, you will be able to:
 Select objects in a scene
« Use the Scene Explorer to select objects
« Select Similar Objects
« Rename Objects

« Use the Selection Filter
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Selecting Objects

3ds Max Design gives you numerous ways to select objects. This section covers the most
important selection methods.

Selection Tool

The most fundamental method of selecting

objects is by using the Select tool on the main ]
toolbar. When you start 3ds Max Design the

Select tool is normally active and is indicated
as such by the icon being highlighted in blue.

The Selection tool on the main toolbar

When the select tool is not active the icon

is gray and you must click on the button to

active and ready to select objects.

activate it.

When the Select tool is active and you click an object, you select that object. Any prior
selection is canceled.

If you click in an empty area and then drag across a viewport, by default you'll select
whichever objects are crossed by the selection region you create.

If you hold the Ctrl key down while you click objects individually, the objects will be added or
removed from the selection set. The Ctrl key acts as a toggle.

Holding down the Ctrl key while you drag a selection region adds all objects in the selection
region to the selection.

Holding down the Alt key while you click objects or drag a selection region removes those
objects from the selection.
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Selection Lock Toggle

Near the bottom of the 3ds Max Design window is the Selection Lock Toggle icon. When you turn
it on, the icon turns blue to indicate that the selection is locked. No changes can be made to the
current selection until you turn off the icon to unlock the selection. The Selection Lock Toggle is
useful when you have numerous operations to do with a selection, especially when the scene is
crowded and it would be easy to select other objects by accident.

| 1[!hjE1::‘t5E.II & x:|

| Click or click-and-drag to select objects

The Selection Lock Toggle activated.

Select Objects from Scene

vul

In a scene, you'll often remember an object’s name, or you might need to select numerous objects

with similar names. If these objects are difficult to select by clicking in a viewport, using the Select
From Scene dialog can help.

= —.]

-E"E-Se'lect From Scene g@

Seleck  Display  Customize

O YakERbE> G LECIENN S

u

Firjd: Selaction Set: - B @ g%
MName
;}@ Scene Root

_—:jo Car
_ﬂo Susp_FL
_ﬂo Susp_FR.
_ﬂo Susp_RL
ﬁo Susp_RR
-2 1rField
% InLine
- outtine

O Track
[

|-

The Select From Scene dialog.
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To access the Select From Scene dialog, click its icon on the main toolbar or press H
on the keyboard.

Icon to access the Select from Scene dialog.

If you have hierarchical structures in your scene (as is the case in the above example), then you can
select the whole hierarchy by selecting the top parent (in this case, Car). In order for this to work,
you need to enable the Select Children option in the Select menu. You can also toggle this mode
on and off using Ctrl + C.

10/ Select From Scene D - Q@

Select  Display  Customize

Select Al Chrl+a E} . OB
Select Mone Crr4D
e EE
Select Invert Chrl+1 - -
k... IREVII‘. Fa... IRevlt Type I i
v Select Children Chrc

Select Influences

Select Dependents

Find Case Sensitive

| v Find Using Wildcards

Find Using Regular Expressions

Search...
[elaliC)
gd05

gd05

Tire Rack Right

Tire Rack Bars

TireOnTrackoz

TireOnTrackon

TireonTrack0l

Tire Rack Rightal _____!
-

Wisbar Tamar Tan

Option to Select Child Objects.
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Scene Explorer

Another dialog that provides much the same functionality as the Select From Scene dialog is
the Scene Explorer. The Scene Explorer is accessed through selecting the New Scene Explorer

selection in the Tools menu. An added advantage to the Scene Explorer is that it will synchronize
the selection in the dialog with the selection in the scene.

-

T

W;‘II;

+. 5 Camera-Blimp. Target

i . Camera-Track Target
-.3H 1niine

0y outlne
:---gc_camera-altm

81 Camera-Track.

81 Camera-Bank
~5 Camera-Bank. Target

Option to Select Child Objects.
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Select Similar

The Select Similar tool is a useful tool to select
objects that have similar properties. You can
access it in the Edit menu or by selecting an
object and right-clicking.

The Select Similar tool selects objects that are
of the same base object type and are on the
same layer. If materials or modifiers have been
added to an object, it will prevent an object
from being considered similar.

Using Select Similar can be particularly useful
when importing or referencing geometry
from CAD software. Often, geometry will be
imported as a series of faces on a layer.

By selecting one face and then using Select
Similar, all faces on the layer with the same
material will be selected.

Rename Objects Tool

It's not easy to perform proper scene
management while in the midst of creating

a scene. You'll often find yourself having

to rename objects that you created a long
time ago. Fortunately, 3ds Max Design
provides a flexible tool to rename objects,
called Rename Objects. You can find it in the
Tools pull-down menu.

Selection Filter

As your 3ds Max Design scene becomes more
and more filled with objects of different types,
the Selection Filter list can become useful.

When you choose one of the items in the

list (e.g. Lights), all other object types are
unavailable for selection and you can select
only lights. Don’t forget to set the list back to
All when you are done.

“iewport Lighting and Shadows b
lzolate Selection

Unfreeze All

Freeze Selection

Unhide by MName

Unhide All

Hide Unzelected

Hide Selection

Manage Scene States...

Move
Rotate
Scale

Select
Cione
Object Properties...

Curve Editor...

Wire Parameters...
Convert To: 1 3

oOom

Select Similar in the Quad menu.

Al MiEl
All
Geometry
Shapes
Lights
Cameras
Helpers
Warps

Combos..,

Bone

1K, Chain Object
Point

Selection Filter List.
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Selection Window/Crossing

When you use region selection in 3ds Max -
Design, you can toggle the selection mode -T : | 1_‘:
to be either a crossing region or a window - g 4
region. The crossing region selects everything :
that touches the region as well as what is
completely contained within the region.

The window region selects only objects
completely inside the selection window. :
To switch the region mode, click the Window/ 3
Crossing Toggle button on the main toolbar.

Q
3

**Insert Figure4-11.png** **Insert Figure4-12.png**

o

When Crossing mode is active (the default), When Window mode is active, making a

making a selection region, as shown, selection rectangle as illustrated selects the

selects both the dog and the doghouse. dog only. Window mode selects only objects
completely contained within the selection
rectangle.
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Selection Region Type

Five different selection region methods are available in 3ds Max Design: the default Rectangular
selection region and four other types. You choose the mode by using the Selection Region flyout

on the main toolbar.

Selection Region Flyout.

The following illustration shows the five kinds of selection regions. Clockwise from the upper-left
corner: Rectangular, Circular, Fence, Paint, and Lasso selection regions.

Selection Region Types.
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Exercise | Selecting and Renaming Objects in a Scene

1 Open the file Tires.max. In this scene are several objects representing tires.

2 Unfortunately, through the current naming convention, you cannot tell which object is which.

3 Click on the Window/Crossing toggle so that Window mode is enabled.
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4  Make a region selection around the tires on the tire rack.

0/ 100 | =]

AT LT T T T T T T T 7]
1 ey 3

3 Objects Selected [} xrse.s0e | ]

Click or dick-and-drag to select objects.

The status line will tell you that there are three objects selected. The selected objects will
have a bounding box surrounding them.

In the Tools menu, select New Scene Explorer.
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7  Scroll down if you need to see the selected objects in the Scene Explorer.

o Scene Explorer - Scene Explorer 1

Select  Display Edit  Custornize

Find: iew: | ScereExplrer 1 =
() |Name. |Color  [Has M... [Revit Ca...|Revit ... |Revit..|F
ﬁfj Q Shape for she... [T I
= L) gdo — v
| (D)l gdoz — =2
| ) odo3 (] v
=N ) qdos (— ] W
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8  Note that the objects have names that do not identify them well.
9 In the Tools pull-down menu, choose Rename Objects.
10 Make sure the radio button at the top of the dialog is set to Selected.

11 Enter the Base Name: TireOnRack.
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12 Select the Numbered checkbox and leave Base Number at o and Step at 1.

Eil‘{ename Objects ﬁ

& Selected  Pick
¥ Basz Name: | TreOnRack
[ Prefix: |
I Remove First: [0 ﬂ&gﬂs

I~ suffic |
I Removelast: [0 »|Digits

13 Click the Rename button.

14 Move the Rename Objects dialog if necessary so you can see the changes in
the Scene Explorer.
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15  Exit both the Scene Explorer and the Rename Objects dialog.
16  Select one of the tire objects on the ground at the base of the water tower.

17 Right-click and choose Select Similar from the quad menu.

18  All the tires are selected including the tires on the rack that we had renamed previously.

19 Hold the Alt key down and create a region around the tires on the rack to remove them from
the selection.

20 Select Rename Objects from the Tools menu.

21 In the Rename Objects dialog, change the base name to TireOnGround.
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22 Make Sure the Numbered checkbox is selected, the Base Number is o, and
the Step value is 1.

T Rename Objects &
® Selected © Pick

[ BaseName: | TyeOnGround

I~ prefix: _

I~ IRemove First: [§ 2| Dios

I suffx: |
| (Removeiaszo  zlbots
W tumbered

Basebumber: [T 2|

= |

23 Click Rename and close the dialog.
24 Click anywhere in the scene to deselect the tires.
25 Press Alt + Ctrl + O to display the Scene Explorer.

26 Type the word Tire in the Find value in the Scene Explorer, and press Enter.

[A<R<Eh4 T

107

27 Scroll down the list of objects. Note that all objects in the list that start with the word
Tire are selected. The Scene Explorer selects all these objects in the scene.
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Lesson o5 | Transforms

Introduction

In this lesson, you will learn about transforming objects. There are three basic transforms: move,
rotate, and scale. In addition, there are more advanced transforms that are essentially derived from
the basic transforms but can make certain operations easier to accomplish.

L BT AT

Move, Rotate, and Scale being used to change an object’s position, orientation, or size

Objectives

After completing this lesson, you will be able to:
« Use Basic Transforms
« Use different Coordinate Systems
« Apply Snaps and Grids

o Use Other Essential Transforms
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Basic Transforms

You use basic transform tools in 3ds Max Design to move, rotate, and scale objects. Other tools
you'll see a little further on in this lesson essentially do the same thing, but with a different user
interface that can automate several operations into one command. You'll start with the basic
transform tools.

Move
Move lets you position an object anywhere in a scene. You can move objects freely or along a

specific axis or plane. Move is useful when modeling and animating. You can move objects in the
viewport using the Transform gizmo or the Transform Type-In.

Moving an object freely lets you displace the object anywhere in 3D space
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Move Transform Gizmo

The Move Transform gizmo appears at the
pivot point location of an object. The gizmo
allows you to restrict movement of the object
by dragging an axis or a plane in the gizmo.

When using the Move tool, if you drag one

of the three axes in the gizmo, movement is
constrained to that direction. In this example,
movement is restricted to the X-axis.

If you drag one of the rectangles in the gizmo,
you restrict motion to a plane. In this example,
the XY-plane was chosen, so the object cannot
move in the Z-direction.

Move Transform Type-In

In addition to the gizmo, the Move tool has

a Transform Type-In dialog box that lets you
enter the displacement numerically. When you
right-click the Select and Move button, the
Transform Type-In dialog appears.

The Transform Type-In shows you the XYZ
coordinates of the pivot point in the Absolute
World group of the dialog and allows you to
adjust the position in this absolute format. The
Offset group is for displacement relative to the
object’s current position.
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The Move Gizmo with the X-axis selected
for movement

The Move Gizmo with the XY-plane selected
for movement

r —
¥ Move Transform Type-In = |_,EJ
Absalute:World Offset:World
W[#2mm 2 || x:[0omm 3
¥: [137.396mm | 3] ¥i[00omm |3
Z’Wﬂ Z:Jo.omm 2

The Move Transform Type-In dialog



Rotation

Rotating objects is another type of transform used frequently when working with 3ds Max Design.
The results you obtain depend greatly on the location of the point you rotate about and the axis of
rotation. By default, the pivot point is used as the rotation center.

[+][Lett][£ th+ Highlights ]

The wooden chair is rotated with the pivot point the bottom of the rear legs

Rotate Transform Gizmo

The Rotate Transform gizmo appears at
the pivot point location of an object.
The gizmo comprises five circles.

The following illustrations describe the
functions of these five circles.

The XYZ-axis rotation restrictions are
represented by the red, green, and blue circles.
For example, if you click the red circle and
drag, the object rotates about the X-axis.

The XYZ rotation axes are represented
by the RGB circles
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You can rotate the object freely by dragging the outer circle defined by the profile of the sphere.
Or you can place the cursor anywhere inside the gizmo but not on one of the concentric circles.

To restrict the rotation about a line perpendicular to the view plane (line of sight), drag the outer
circle that is offset from the sphere.

The sphere profile allows free rotation The outer circle allows rotation about a line
perpendicular to the view plane

Rotation Transform Type-In

In addition to the gizmo, the Rotate tool has a Transform Type-In dialog for entering rotation
values numerically. As with the Move Transform Type-In, the Rotate Transform Type-In has
absolute and offset (relative) methods of numerical entry.

E’& Rotate Transform Type-In Q =
Absolute:World—— - Offset:World

X: [0.0 = || x[oo =

¥: [41.576 = || wfoo [~

z:[313212 — z:[0.0 -

The Rotate Transform Type-In dialog
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Scale

3ds Max Design provides three commands
for scaling objects: Select and Uniform scale,
Select and Non-uniform scale, and Scale and
Squash. You'll find all three operations on the
Scale tool flyout on the main toolbar.

With Uniform scale, the first tool on the Scale

flyout, all three dimensions of the object are
scaled equally.

wath + High '|I'_:|! itz ]

Uniform Scale

The Scale Tool Flyout on
the Main toolbar

Lesson o5 | Transforms




With Non-uniform Scale, the second tool in the scale flyout, you can scale one or two dimensions
while the other remains constant. In the illustration, the Z-dimension of the cylinder has been
scaled while X and Y have not changed.

[+ ] [ Dithi

Scale along one axis

Scale and Squash, the third tool on the Scale tool flyout, lets you change one or two dimensions
while the other axis or axes automatically adjust in the opposite direction. In the illustration,
the Z-axis has been scaled down while Scale and Squash increases the X and Y directions to
compensate, with the result that the object’s original volume is maintained.

Scale and Squash along one axis
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Scale Transform Gizmo

The Scale Transform gizmo appears at the pivot location of an object. You can use the gizmo to
scale along one axis, on two axes, and uniformly. When you drag one axis of the gizmo, the object
is scaled along that axis.

When you drag the plane between two axes, the object is scaled in that plane. In the illustration,
the XZ-plane was clicked with the result that scaling occurs on the X and Z axes.

Using the Gizmo to Scale along one Axis Using the Gizmo to Scale in a Plane

When you drag the inner triangle, you scale on all three axes simultaneously.

Using the Gizmo to Scale in all three dimensions
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Scale Transform Type-In

In addition to the gizmo, the Scale tool has a Transform Type-In dialog for entering Scale
values numerically.

N R R R Lﬁj"ﬂ fﬁ
T
’EWJ 43,;|1uun _}
o e — |
LW_J

Using the Gizmo to Scale in all three dimensions

Transform Base Point

When you transform objects, you have a choice of the base point. By default, scaling uses the pivot
point of the object. Alternatively, you can use the selection center and the transform coordinate
center. You can set the mode with the Transform Center flyout.

Transform Center flyout. Rotating multiple objects using the pivot point center.
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Coordinate Systems

Nine coordinate systems are available in 3ds
Max Design. In this section, you'll see some
of the more common and useful systems. You
can change the current coordinate system
using the Reference Coordinate System list on
the main toolbar.

World

The World Coordinate System is based on
the XYZ axes in the 3D workspace.

The XY plane is the ground plane and the Z
axis is perpendicular to this plane. The World
Coordinate System does not change, and is
practical in that respect since you always N\
know the orientation of the space around you. A
In the illustrations, the Move Transform gizmo shows the orientation of the coordinate system. }'"-""
Note that the orientation does not change if a different view is made active. :

The Reference Coordinate System list.

World Coordinate System in use, Perspective view active.
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World Coordinate System in use, Left View Active.

View

The View coordinate system is the default coordinate system used in the 3D scene. This coordinate
system adapts to the active viewport to keep the XY plane perpendicular to that viewport. This
applies to isometric (2D) views only. If a 3D view, such as the Perspective viewport, is active the
View coordinate system behaves like the World coordinate system, where the XY plane lies flat

on the ground and the Z-axis is vertical. Note the orientation of the Move transform gizmo in the
illustrations. The orientation of the gizmo changes when switching between the Perspective and
Left viewports.
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View coordinate system with the Left viewport active
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Local

The Local coordinate system is based on the coordinate system of the object being transformed.
An object’s local coordinate system follows the rotation of the object. The Local coordinate system
orients itself to the object. In this case, the Z-axis of the coordinate system points along the height
of the cylinder while the XY plane lies on the base.

A freely rotated cylinder with the Local coordinate system active
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Pick

The Pick Coordinate System is so called because it allows you to pick another object to use as a
transform center. Once you choose Pick and then pick the object, the selection center must be set
to Use Transform Coordinate Center.

Once you use the Pick reference system, the
selected object will appear in the reference list

In the illustration, the pivot point of the Table object is used as the center of rotation when clones
of the chair are created with the rotation transform tool.

Chairs rotated and cloned using the table pivot point as a reference
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Working

The Working coordinate system is based on a Working Pivot available in the software. The Working
Pivot can be moved and rotated to an appropriate position and orientation and then used to
transform other objects.

Tools to edit the Working Pivot are located in the Hierarchy panel.

The Working Pivot moved away from its default location (0,0,0) and rotated.
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The Working Pivot used to copy an object.

Snaps

Four different snapping types are available in 3ds Max Design. Each type of snap has a toggle on
the Main toolbar. A left-click enables or disables the snap; a right-click brings you to a dialog where
you can establish the settings for the snap. The four snaps are listed in order from left to right.

Snap toggles on the main toolbar

- Grid and Snaps: For snapping to grids and parts of objects, such as vertices and
midpoints of edges.

- Angle Snap: Limits rotation increments to a fixed number of degrees.
- Percent Snap: Used with the Scale tool to control the percentage of scaling of objects.

- Spinner Snap: Sets the single-click increment/decrement value for all spinners.
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Grid and Snaps

When you right-click the Snaps Toggle button
on the main toolbar, the Grid and Snap
Settings dialog appears.

This dialog provides access to Grid settings
and Snap settings. The Grid Points option is
enabled by default. Object Snaps can be useful
when you're laying objects out along a grid or
tracing an existing object and want to snap to
the object’s vertices. Grid and Snap can also
be toggled with the S keyboard shortcut.

If Grid Points snapping is on when you create
a box, each point of the base lands on a grid
intersection, and the height is restricted to the
grid spacing.

Grid and Snap Setting Dialog

Creating a box with Grid Points Snap on
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If you turn on Vertex snapping, you can position new geometry accurately using the vertices of
existing geometry in the scene. In this case, the vertices defined by the bottle object are used as a
guide to draw a shape.

Vertex Snap used to help draw shape

Angle Snap

When you want to rotate an object precisely without the use of the Rotate Type-in, Angle Snap
is quite useful. Angle Snap restricts the rotation of an object to a predetermined angle increment.

Right-clicking the Angle Snap Toggle opens the Grid and Snaps Settings dialog with the Options
panel active.

o ey mE x|

Hy

The Angle value controls the Angle Snap mode
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The Angle Snap value is controlled by the Angle value in the General group. The default setting of
5.0 is useful for most situations. To turn on Angle Snap, click the Angle Snap Toggle and the button
turns yellow, indicating the mode is active. You can also use the A keyboard shortcut.

The Angle Snap restriction of rotation is made clear with XYZ rotation values appearing outside
the Rotation gizmo.

Rotation Angle appears above the Rotation Gizmo

Scale Percent Snap

Percent Snap controls the Scale value. Percent Snap is less commonly used and works in much the
same fashion as Angle Snap. The Percent Snap Toggle activates the mode and right-clicking the
button brings you to the same dialog as Angle Snap.

r ——e |
{ M Grid and Snap Settings -*‘_“ _j@ézJ

The Percent value controls the Percent Snap mode
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Other Essential Transforms
Align
The Align Tool lets you line up a selected object, called the source object, with the position

of a target object. You can also use Align to match a source object’s orientation to that of a
target object. You can access the Align tool from the Align button on the main toolbar.

g}f’ I Create Selection S¢ |w | IPM | ‘DEll | [
"I Align Selection (Cytinder0t) | 2B

- align Position (World):

¥ % Posion W ¥ Posiion [v Z Position
Current Object: Target Object:

" Minimum € Minimum

" Pivot Point " Pivot Point

" Maximum " Maximum
—Align Orientation {Local):

Mixads [ oyvaxis [ zaxs

—Match Scale:

Mxaxds [~ vads [ Zaxis

Apply (6]4 Cancel

The Align button on the main toolbar and the Align Selection dialog
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Align XYZ Position

When you use Align to reposition an object in XYZ, you can use one of four different alignment
options: Minimum, Center, Pivot Point, and Maximum. You can apply this setting separately to
the current and target objects on any combination of axes. For example, take the two objects
shown below:

Two arbitrary cylinders in space

Using Align on these objects can yield a variety of results. A simple application of Align is where
the pivot points are aligned.

Aligning Pivot Points
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Another more complex application of Align can separate alignments on different axes into
separate operations. Simply perform one operation at a time and select Apply. In this example,
on the X axis, the pivot points are aligned; on the Y axis the maximum positions of the objects
are aligned, and on the Z axis, the minimum of the source object is aligned with the maximum
of the target object.

r2 ] [ Smooth + Highlights ]

Complex use of the Align tool

Align Orientation

If two objects are not properly aligned with respect to one or more axes, the Align Orientation
group of the Align dialog lets you adjust the source’s object orientation to match the targets.
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The Align Orientation group on the Align dialog

In the example, two cylinders are oriented in different directions; the Z axes of the object
are not aligned.

Two cylinders with different Z-axis orientation
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Aligning the tilted cylinder to the base’s Z axis produces this result. Note that Align Orientation
does not displace the object in space.

+ Highlights ]

Two Cylinders with Z-axis oriented

Quick Align

The Align flyout on the main toolbar provides a number of tools for different types of alignments.
One such tool is Quick Align, the second icon on the flyout.

HZ@QE %‘Jﬁ

The Align flyout

Lesson o5 | Transforms




Quick Align works on the positions of the two objects’ pivot points. It does not affect orientation.

Before Quick Align

Quick Align aligns object’s pivot points
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Mirror

The Mirror transform takes an object and creates a symmetrical object along a mirror plane.
You can choose to mirror about a number of different axes. The Mirror tool can be found in
the Tools menu and on the Main toolbar.

The Mirror tool on the Main toolbar and the Mirror dialog

The Mirror tool creates a symmetrical object
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Array

The Array tool makes multiple clones of objects in the X, Y, or Z direction. In more complex
applications, you can use it to create multiple copies when you rotate and scale objects.
You can find the Array tool in the Tools menu.

[+][Carnera0d | [ S

The Array tool creates clone objects in regular patterns

Spacing

The Spacing tool allows you to create multiple objects along a spline object. The objects can
be separated based on distance or number of copies along the spline. The Spacing tool can be
accessed in the Tools menu by selecting Align — Spacing Tool.

The Spacing tool allows you to create clones along a spline
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Exercise | Transform with the Pick Coordinate System

1 Open the file Tire Rack.max.

In the Tire Rack scene, a ramp has been constructed to facilitate the placement of tires on the rack.
You'll want to make the tire follow the angle of the ramp.

2 Select the Tire To Move object.

3 Click the Select And Move button.

4  Right-click the Front viewport to make it active.

5  Tryto move the tire up the ramp. It’s a bit difficult because the tire does not follow the angle
of the ramp.

6  Right-click to cancel the operation or undo any movement if necessary.

7  Make sure the Move tool is still active and the tire object is still selected.
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8  From the Reference Coordinate System drop-down list, choose Pick.

il View *«f .
**I

Bl

9  Click the Ramp object.

[+ ][ Frant] [

The tire’s Move Transform gizmo now aligns with the Ramp object.
10 Move the tire along the ramp.

This is greatly facilitated by using the coordinate system of the ramp.
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Exercise | Aligning Objects
In this exercise, you'll provide a bit more order to the layout of some pictures.

1 Open the file Pictureso1.max.

A randomly spaced set of picture frames.

2 Select the Tall Frame object on the right.

3 Onthe main toolbar, click the Align button.

||:I

=

4  Click the Regular Frame object on the left side.
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5  Onthe dialog that opens, make sure only Y Position is on (turn off X and Y Position if
necessary), set both Current Object and Target Object to Maximum, and click OK.

Alizn Selection (Regular Frame ) [3@}

Because you aligned the maximum values on the Y axis, the top edge of the Tall and Regular
frames are now at the same level.

6  Select the Elliptical Frame object and click the Align tool.

7  Select the Regular Frame on the left.
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8  Onthe Align Selection dialog that opens, make sure only Y Position is selected.

9  Set Current Object to Center and Target Object to Minimum and click OK.

o
ir

The Elliptical Frame is now centered on the bottom edge of the Regular frame.

Sapmrann

10 Select the Small Frame object and click the Align tool.

11 Click the Regular Frame object.
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12 In the Align Position group, turn on X Position only, set both Current Object and Target
Object to Minimum, and click OK.

“Align Selection (Regular Frame |

¥ xpuston I vposton I~ z7oston

The Small Frame object is now left aligned with the Regular Frame object.

13 Make sure the Small Frame object is still selected, and click the Align tool.

14  Click the Tall Frame object.
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15  On the Align Selection dialog, turn on Y position only and set both Current Object and
Target Object to Minimum. Click OK.

The picture frame layout is complete.

Sapmrann
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Lesson 06 | Object and Scene Organization

Introduction
In this lesson, you will learn about organization tools that are available in a scene. The organization

tools allow you to easily operate or control the display on multiple objects. These organization
tools will be especially useful as your scenes become more complex.

[

®)] 30 4L % Ba 2]

(s Pump [sland

FEOD+00- N

Select From Scene
Select  Disphy  Customee

[eles - Ve SEl e ma
| Findi i n ek

S === ]

Organization Tools

Objectives

After completing this lesson, you will be able to:
e Use Selection Sets
» Assemble Objects into Groups
» Attach Objects
« Use Layers

» Manipulate the Display and Edit Status of an Object
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Tools to Organize Objects in a Scene

Several tools are available to help you in organizing objects in your scene. In this section you will
see three such tools, Selection Sets, Groups, and Layers.

Selection Sets

Using Selection Sets is the easiest way to organize a scene. This method does not affect your
ability to transform and animate member objects. Selection sets can be created by entering a
name in the Named Selection Sets drop-down list on the main toolbar. You can then use the list to
choose each selection set.

i Em| Q%O ’E' 3@”@‘ %ﬁ Eﬁ | i’?y (lgarage Door
_Iqlz:: ng{p'lsland

Creating a Selection Set of Tires in a Scene
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The Named Selection Sets dialog, accessible from the Edit menu and the main toolbar, enables you
to create selection sets as does the Named Selection Sets drop-down list. In addition, this dialog
lets you edit a selection set by adding and removing objects.

(| %] =9

# { }| Garage Door
{} Gas Pump lsland

@ { } Tire Rack

# 4} Tires

Named Selection Sets dialog

Groups

Naming objects and selection sets appropriately is a good starting point in a well-organized
scene. Another method at your disposal is Groups. You might be able to see when these two are
appropriate for given situations by looking at their relative advantages and disadvantages.

Selection Sets always lets you pick objects in the set independently. There is nothing tying
the objects together.

A group is a single object that you select with a single click. Objects within a closed group
behave as if they are one object.

Objects in a selection set still appear separately in the Select From Scene dialog, giving you
the choice of selecting them individually or as a set.

Groups bring all the objects in the group into one named object. Twenty objects grouped
together will be represented as one entry in the Select From Scene dialog.

You must be careful when animating groups, as the group itself can be animated as well as
the objects within it. Ungrouping will lose the animation of the group itself, leaving only the
animation of the individual objects.
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Groups are created by selecting the objects you wish to place in the group and by using the Group
tool in the Group menu.

The Name you enter in the Group dialog will then appear in the Select From Scene dialog,
replacing all the individual objects in the group with a single entry.

SRR LR T S >Rt LEE
Is | Group | Views O ls | Group | Miews O
g = B I

Assembly Assembly b

Group menu A group displayed in the Select From Scene dialog

When you open a group, you gain access to all the individual members of the group. You can
select these members in the viewport or through the Select From Scene dialog. As groups tend
to be closed most of the time, you can save some time by not renaming all of the member objects
in the group.

}‘.!'i Select From Scene L___]@E
Select  Display  Customize

Elals = P EEE s = Elnls

Find: Selaction Set: - 2

Name |Revit ... |RevitF...|Revit Ty...[ ]

A Open Group Displayed in the Select From Scene dialog
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Layers

Layers are like transparent overlays on i o Al e 8 [
which you organize different kinds of Custorize. .
scene information. The objects you create v Command Panel
have common properties including color, v Main Taolbar
renderability, and display. An object can PRIS COnBtraints
. W Layers
assume these properties from the layer on i
which you create it. Using layers makes it Extras

easier to manage the information in your Render Shorkcuts

scenes. Layers are used primarily to control naps

the visibility of objects in your scene; Animation L ayers

h h |  th bi ) Conkainers
owever, they also control the objects Erush Prescts

wireframe color and the hidden and frozen

states of objects, among other options.

Accessing the Layers toolbar

Although layers can be used in any situation

to organize a scene, they are often more popular with users coming from a CAD background. In
fact, CAD files imported or linked using the .DWG™ format retain the layer information coming
from applications such as AutoCAD® or Revit®.

The Layer toolbar can be toggled on or off with a right-click on an empty area of the main toolbar.

Layer States

When you import or link .DWG files to your scene, layers contained within the CAD files are
retained and their hide/show state is visible in the layer list.

+ Highlights |

Icons in the Layer list of the Layers toolbar

Visible layers show no icon; hidden layers are grayed out and show a light bulb icon. A single click
on the icon toggles between the two modes.
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Creating Layers

Typically, you want to create your layering system before you start working on a project, but
sometimes, you may need additional layers as you develop your work. One easy way to create a
new layer and assign existing objects to it is to select those objects in the scene and then use the
Create New Layer icon on the Layer toolbar.

i_a'yer!i'

I——‘C? E Cutside Garage iv g_ ':D:' @3 %

Create New Layer icon in the Layer toolbar

This opens up a dialog prompting you for a new layer name but, more important, offers to move
the selected objects to the new layer so that they inherit its properties.

-

L‘,", Create New Layer E

Name: | 3D-yall-Ext-Brick
¥ Move Selection to New Layer

Create New Layer dialog

The Layer Manager

As its name implies, the Layer Manager gives you the tools to manage the layers in the scene, with
access to properties like visibility, freeze status, render control, and wireframe color, among others.
You can also use the Layer Manager to create new layers, set a current layer, rename layers, or
move objects from one layer to another.
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1 Layer: Outside Garage
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The Layer Manager dialog

The Layer Toolbar

The Layer toolbar has less functionality than the Layer Manager but does provide you with
the more common tools. You can use it to set the current layer active, change the visibility
status of a layer, and create new layers in the scene. The various functions of the Layer toolbar
are shown below:

Layers

]
I——‘C?.U{default} Bz o5 -

The Layer toolbar
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Layer Manager: Opens the Layer Manager
Layer List: Use this list to set a layer current or to change the visibility status of a layer
Create New Layer: Creates a new layer and by default moves the selected object(s) to that layer

Add Selection to Current Layer: Adds the selected object(s) to the current layer displayed in
the Layer List

Select Objects in Current Layer: Selects all scene objects that are part of the current layer
displayed in the Layer List

Set Current Layer to Selection’s Layer: Picks up the selected object’s assigned layer and
makes it current

Note: By default in 3ds Max Design, an object’s visibility, wirecolor, and other properties are
controlled by the object’s layer. If you need to control an object independently of its
layer you can do this in the Object Properties dialog. l

Attaching Objects

Another strategy for organizing objects is to attach objects together into one object. When you
attach objects, they lose their independence and become part of a single object. Unlike groups,
which can be opened for temporary editing, attached objects must be detached to become
independent again.

Hiding or Freezing Objects in a Scene

One of the reasons you organize scene objects is so that you can easily manipulate the visibility
and editable status of the objects. Hiding objects will remove the objects completely from the
display. Freezing objects prevents them from being selected as part of a potential selection set.
When you need to hide or freeze objects in a scene, there are three main methods to accomplish
this: by selection, by layer, and by category.
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By Selection

You have a few choices on how you can hide or freeze objects by selection:
» You can select the objects you wish to hide and choose to hide or freeze the selection.
» You can select the objects and choose to hide or freeze all the objects except those selected.

« A hide or freeze by name option allows you to control the object from a dialog box where all
the objects are displayed. This is similar to using the Select From Scene dialog.

» Hide or freeze by hit allows you to select one object at a time to be hidden or frozen.

You can access many of the operations listed above in the quad menu.

iewport Lighting and Shadowsz
lzolate Selection
Unfreeze All

Freeze Selection
Unhide by Name

Unhide &l

Hide Unzelected

Hide Selection

Save Scene State. .,
Manage Scene States. ..

Move

Rotate

Srale

Select

Eelect Eimilar
Clone

Object Properties...
Curve Editor...
Wire Parameters...
Conwvert To; 3

aooo

The quad menu and Hide/Freeze options

Chapter o1 Getting Started




All of the Hide and Freeze tools can be found in the Display tab of the Command panel.

1= Hide |
Hide Select=d |
Hide Unselected |
Hide by Name... |
Hide by Hit |

Lnhide &l

Unhide by Name..

™ Hide Frozen Ohjects

-[— Freeze |

Freeze Selected |
Freeze Unsslected |
|
|

Freeze by Mame...

Freeze by Hit

Unfreeze Al |
Unfreeze by Name... |

Unfreeze by Hit |

Hide/Freeze object rollouts in the Display panel
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By Layer

The visibility and editability status of properly layered scenes can be easily manipulated in the
Layers toolbar layer list or through the Layer Manager dialog.

2 [ = mo efauity v £ 9k L& £1

— = "7 [l 30-DOOR
o e 7 [l 30-DOCR-FRAM

— =57 [] 30-WALL

Hide/Freeze layers in the Layers toolbar

It should be noted that hiding and freezing layers and objects are somewhat independent of one
another. An object can be hidden on a layer that is visible.

= =]
4% Layer: Outside Garage mm
BN
Layers Hide | Freeze | Render | Color Radiosiﬂ:]
£ 0 (default) - = Ca N | =
£ 30-Wall-Ext-Brick - - F ] '515'
[l % Building = = Gy | st
£ Sign Lamp - _ P B st
&1 Light Main S, LG O e
& LightFil Frant] = = ¥ | =1
&) Liaht Fill Left Ry = — Ca ] nta
& Light Fil RightF = = Ty =] rka
€0 Sign Lamp Light - -— Ty | ',?“-tf,'
1 Awning Frame - - Oy 2 -51:' L
71 Awning Frame = = C [ sta
@ AwnngFrame.  — - & O 5
£ Awning Frame - = Ty O W
0 Awning Frame = = oy & stz
1 Awning - —- P O nba
£f Flashing B - ¥y | sta
£ Awning Frame - = Ty O o
& Window - = WP O st
£ Transom Frame - — e nta
@ Door - - = m =
u] m | lll

Layer Manager dialog showing a hidden object on a visible layer
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By Category

Objects in 3ds Max Design can be hidden according to the object category they belong to in order

to reduce display clutter. For example, while you are working on refining the geometry in a scenes

you may not require the display of lights and cameras. Object categories can be hidden in the Hide
Category rollout in the Display tab of the Command Panel.

& 6|2
g
|- Hide by Category |
I_EEﬂ'rI'Eh'? Al |
I~ Shapes _ None |
v Lights Invert |

v Cameras

I~ Helpers

I~ Space Warps
I™ Particle Systems
™ Bone Objects

Bone Add |
[E. Chain Object :
Faint Remave |

e

(L)

Mone |

Hide Category rollout in the Display Panel
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Display Floater

The Display Floater dialog combines the Hide and Freeze object and category functions found
above into a compact Ul element that is most useful with multi-monitor systems. The Display
floater can be accessed through the Tools menu.

The Display Floater Hide/Freeze and Object Level tabs
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Isolate Mode

Isolate mode allows you to make a selection and quickly hide the objects not selected. This is
most useful when you wish to clear your display of any objects other than the objects of interest.
One of the big advantages of using Isolation mode is that it does not affect the Hide or Freeze
status of objects, layers, or categories. Once you exit Isolation mode by clicking on the warning
dialog, your scene returns to the same state as when you entered Isolation mode.

[+ ][ Orthographic | [ Smooth +-Highhahts ]

Exit Isolation Mode

Isolation Mode warning dialog
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Exercise | Selection Sets

In this exercise, you'll create a selection set and add objects to it.

1 Open the file Blockout of Gas Station 03.max.

2 Onthe main toolbar, set the Selection mode to Window, and then use a rectangular region
to select all the objects that comprise the water tower to the right.
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Go to the Create Selection Set drop-down list and enter Water Tower. Make sure to press
Enter after you type the text. If you forget to press Enter, the selection set and its name
won't be saved.

{ 1&;’? I Water Tower| i L'

ABC

Deselect the water tower by selecting a different object in the scene.

Click the Down arrow at the right of the Named Selection Sets drop-down list, and then
choose Water Tower from the list. The Water Tower is selected once again. The selection set
simplifies the selection of the objects making up the water tower.

2l |
¢ |Water Tower
]

To the left of the Named Selection Sets drop-down list from the Edit menu, choose the Edit
Named Selection Sets button.

| { :'éf? Water Tower iv

ABC

The following dialog appears. The selection set you created appears in the Named Selection
Sets dialog, as well as in the drop-down list.

:Namei:l Selection Sets D
0| ¢ 4| =| @ 7| (b
@ { ) Water Tower

Ready
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8  Move the dialog close to the gas pump island.

9  Select some of the objects in the gas pump island, using a Window region selection as shown
in the illustration. Most of the objects in the selection region will be selected except for the
island base and the left side of the light pole.

Named Selection Sets

]3¢ ] =jafro ]

= { } Water Tower

10 Click the Create New Set button in the Named Selection Sets dialog.

4P| 2| =] 87|

® { } Water Tower

Chapter o1 Getting Started




11 Enter Gas Pump Island in the New Set entry in the list.

Named Selection Sets D
0F| 3¢ 4| = @t = | b

w { Y Gas Purnp Island] |
w { } Water Tower

12 Click the plus sign (+) next to the Gas Pump Island entry to expand that selection set.
Clicking the plus sign adjacent to the selection set name reveals all the objects in the
selection set. This allows you to edit the contents of the set.

TMamt-u:l Selection Sets %
0| 5| &2 = 9] | |

= {} Gas Pump lsland
B Gas Pump Base
B Gas Pump Base 01
) Gas Pump Sign
) Gas Pump Sign 01
) Gas Pump Top
B Gas Pump Top 071
B Lamp Pole
7 Lamp Rod 01
B Lights

w0 { } Water Tower

Hi@as Pumnp Island] - Selected: 9

13 Inaviewport, click the Island Curb object to select it.
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14 In the dialog, click to highlight the Gas Pump Island selection set.

}\(amed Selection Sets E
(07| 3¢| | =| @ Z| (|

= { Y Bas Purmp lsland |
Bl Gas Pump Base
Bl Gas Purmp Base 01
B Gas Purnp Sign
Bl Gas Pump Sign 01
B Gas Pump Top
) Gas Purnp Top 01
B Lamp Pale
B Lamp Rod 01
B Lights

= { } Water Tawer

{Gas Pump Island} - Selected: Island Curb

15 In the dialog, click the Add Selected Objects button.

Named SEIEctiun Sets E[
|| = m

=4} Gas Pump Island
) Gas Pump Base
Y] Gas Purnp Base 01
Bl Zas Pump Sign
E Gas Purnp Sign 01
B Gas Purmp Top
Byl Gas Pump Top 01
B Island Curh
B Lamp Pole
) Larmp Rod 01
) Lights

w - } Water Tower

{Island Curh} - Selected; Island Curb
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16

17

18

In a viewport, select the Lamp Rod 02 and Lights o1 objects by using a Window region

selection as illustrated.

In the dialog, make sure the Gas Pump Island Selection set is still selected: then click Add

Selected Objects once more.

In the dialog, click the Select Objects by Name button. The Select Objects Dialog appears.

AP B S T e

(]

={} Gas Pump Island
) Gas Pump Base
| B Gas Pump Base 01
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19 Select all geometric objects that begin with the word Lamp or Lights. Then click the
Select button.

H& Select Objects ' Q@

Select Display  Customize

Ol@|<meEEo> >

Find: Selection ety

Name I Revyit Cat 4!
O 3as Pump Sign 01

O Lamp Pole

O Lamp Rod 01

O Lamp Rod 02

W) Lighs 01

O Sign Pale
O Sign Hanging Cylinder
O Sign Drnarment

I‘J_\I [=TeT

20 Onthe dialog, click the Subtract Selected Objects button to remove the lamps and lights
from the selection set.

Named Selection Sets '_|:|
0F| | e | Zjsert g1 pno™
= { } Gas Pump Island

) Gas Pump Base

£ Gas Pump Base 01

Bf) Gas Pump Sign

) Gas Pump Sign 01

B Gas Pump Top

£ Gas Pump Top D1

B Island Curb
w o } Water Tower

E{Gas Pump Is;lanl.;l} - Selected: 5
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21 Click the Gas Pump Island selection set once more.

22 Click Select Objects in Set.

ﬁameci;ﬁéiéctiun Sets D
] R4 == |

= { Y Gas Pump lsland |
&) Gas Pump Base
&) Gas Pump Base 01
B Gas Pump Sign
&7 Gas Pump Sign 01
B Gas Purmp Top
&7 Gas Pump Top 01
B Island Curb

w{ } Water Tower

:.{.Gas Purnp Island}. - Selected: 5

23  Only the Gas Pump and Curb objects are now selected.
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Exercise | Groups

In this exercise, you'll organize objects in the scene into a group.

-

Open the file Blockout of Gas Station 04.max.

2 Pressthe H key. In the Select From Scene dialog, type gd into the find value. All objects
whose name starts with gd are selected.

Ik Select From Scene

Select  Display  Customize

[OCl@ S Glo e >0k

Find: e | Selection Set:

Name |Revit... |RevitF..[RevitT.. «
Bldg_High

O_ EBldg_Low

O EBldg_Base

O' Roof_High —

9,
9

g
O Door

% Transom Frame

sdircds e
4 | »
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Click OK. All the garage door panels are now selected.
From the Group menu, choose Group.

On the dialog that opens, enter the name Garage Door.

—y

r}!."i Group @

Group names:

. Garage If)oor

Click OK.
Press H on the keyboard.

ﬁ‘i Select From Scene E]

Select  Display  Customize

ElEls: P ElEEES ==

Find: 2

Selection Sef: -

Name | Revit ... |RevitF..| RevitT.. «|
O Skructure 12

O Skructure 07

O Skructure 06

O Skructure 03

O Structure 02

% Road

(-_\Zl Ground behind station

O Ground on other side of road

O Sign Lamp

Garage Doar
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k.b‘; Select From Scene E]
Select  Display  Cuskomize

O Sak AL CEC B 2
Find: =

Selection Set: 2

Name |Revit ... |RevitF..|RevitT.. = |

O Struckure 12

O Struckure 07

O Struckure 06

O Struckure 03

O Struckure 02

% Road

CZI Ground behind station

O Ground on other side of road

O Sign Lamp

B Gorase oo [ —
4| | ’

ok | cancel |

The Garage Door group appears as a single entry in the Select From Scene dialog. The objects that
were used to create the group no longer appear in the Select From Scene dialog.

8  Click OK.
9  Click an empty area of the viewport to deselect the garage door panels.
10 Now click any one of the garage door panels. The entire garage door is selected.

11 From the Group menu, choose Open, which enables you to edit the group’s
individual objects.
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12 Press H to access the Select From Scene dialog.

—

}6"& Select From Scene E@—

Select  Display  Customize

Olels 2 FEEIEEEE = sl =
Find: . | Selection Set: i 2
Name | Revit ... |RevitF..|RevitT.. ||

O Ground on other side of road

Notice how both the group and its members are displayed in the dialog.

13 Inthe Select From Scene dialog, choose Display Children from the Display menu.

—

Ei Select From Scene g@

Select | Display  Customize

T Object T v B »

Qe Jech Trpes x EH =
| o L | ——

Find: | Display Children - 2
| Display Influsnces n
C Grounci Configure Advanced Filker
() 5ign L1
[qj] Garagy
O Filker Selection Set
O go Collapse &l
O gd03 I o]
O qd04 Collapse Selecte
O qdos Expand Al
O gdos Expand Selected
®)] 107
O gdda

Notice how the Garage Door group now displays as a single entry with a small + sign next to it.
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14 Click on the + sign to expand the group display.

}‘D"i Select From Scene m@

Select  Display  Customize

O @le R elal> e G EID >

Find: Selection Set: ) 2

Name | Revit ... |RevitF...|RevitT... ||
O Ground on other side of road

The Display Children option gives you a better idea of which objects belong to a group.
15  Select the gdo4 object from the Select From Scene dialog, and then click OK.

Note: An open group displays a pink bounding box around the group in the viewport. You

may need to switch the viewport display mode to wireframe to see this. You can now
‘ modify individual objects inside the group.

16  On the main toolbar, click the Select And Move button.

17  Drag the blue vertical arrow downward. This moves the garage door panel down in the Z
direction only.

18  Click to select the fifth panel of the group.
19 From the Group menu, choose Detach.

20 Pressthe H key.

Chapter o1 Getting Started




21 Locate the gdos object. Notice how it is not part of the Garage Door group anymore.

}‘{'1 Select From Scene g@

Select  Display  Customize

Ok Eee>CEi a00 >
Fird: Selection Set: - 22

Name |Revit ... |RevitF..|RevitT... | =]
O Struckure 10

O Struckure 11

O Struckure 12

O Skruckure 07

O Struckure 06

O Struckure 03

O Struckure 02

O Ground on other side of road
O Sign Larmp

@] Garage Dacr

O E N N

ok | cancal |

22 Click the object gdos in the Select From Scene dialog.
23 Click OK.
24 Onthe Group menu, choose Attach.

25 Press the H key, and select the Garage Door group from the Attach to Group dialog.

Select  Display  Customize

Ol@S & E @l >

& L G EIN TEE

Find: Selection Set: SED Tt
Name | Revit Category | Revit Family |Revit Type |
L"_‘l] Garage Doar

Attadh Cancel

26 On the Group menu, choose Close.

27 Now that the group is closed, if you select any object in the group, the entire group will be
selected as before.
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Lesson o7 | Project Folders

Introduction

In this lesson, you will learn about Project folders. You can create Project folders as a way of
facilitating the collection of files related to individual projects. Often a project can contain a
multitude of individual files; in complex projects these files can exceed hundreds and thousands.
Keeping these files organized is a major hurdle in getting the project completed efficiently.

= I3 Projects
=) Mew Falder
I Office Building
Crlash

Elar) :
I archives
I autoback
I downloads
Ia expork
I express
I[ﬂ import
1) materialibraries
ﬁ previews
1) provies
1) renderoukput
I3 renderpresets
= |5) sceneassets
I animations
h-ﬂ images
I photometric
I renderassets
1L sounds
IC3) scenes
lﬁ wpost

Project Folders

Objectives

After completing this lesson, you will be able to:
« Create a new Project folder

« Set a Project Folder as the Current Project
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Creating a New Project Folder

You create new Project folders by using the Project Folder tool on the Quick Access toolbar.

. e H K-= 0=

Edit Tools Group

gk

The Project Folder Tool

! Project Folder: C:\Projects\Sub Attack

Once in the Browse For Folder dialog, you create new folders in the desired location and name

them appropriately. Selecting a folder and clicking the OK button make that folder the current
Project folder.

o =

Ei Browse For Folder .

Select Project Folder,
This corresponds to the root of your current project,
@ Deskkop |_:\J
5] hﬂ Iy Documents
= } My Compuker
(=) % Local Disk ()
F 17) Autadesk,
H ) dell
B |7 Documents and Settings
|5 FLEXIm
# |5 Program Files
= 1.7) Projects
| New Fuolder
# ) sub Attack
) WINDOWS
= :;-, Secure Digital storage device (D1
F 24 DYD-RMWY Drive (F:)
# S Ladie (@) el

Folder: Mew Folder

Make New Folder oK | Cancel |

The Browse For Folder dialog
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When a folder becomes a Project folder for the first time 3ds Max Design creates an underlying
structure of sub folders that serves to organize the various files related to an individual project.

= [T Projects
(2 New Folder
=R |

1) archives

[ autoback

[ downloads

I export

I express

I import

|50 materiallibraries

I‘__‘l previews

uj proxies

[ renderoutput

I renderpresets
| () sceneassets

1) scenes

I wpost

Folder structure created under a Project folder

[+

File operations such as Save, Open, Import, etc., automatically default to this Project folder.

18, save File As R[]

History: IC:‘lProjer:ts‘n,Sub Attack\scenes |v

Sa\leh:li‘ﬂscenes iv ‘-J i B _‘_ :

Save File As dialog
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Changing the Current Project Folder

Switching the current project is a simple process. You select the Project folder button on the Quick
Access toolbar, select the Project folder you wish to switch to, and then click OK in the Browse for
Folder dialog. Your default folders are then switched to the new Project folder.

[ = =

L:’.'i Browse For Folder '

Select Project Folder,

This corresponds to the root of your current project.

[Tﬁ' Deskbop
& ID My Documents
= _‘L My Computer
= %e® Local Disk (C:)
# 17 Autodesk
(=) dell
# |7 Documents and Setkings
[ FLEXIm
# |7 Program Files
= 1) Projects
I Mew Falder

sy

) Plane Crash ;

# [ Sub Attack
# |2 WINDOWS v |

Folder: Plane Crash

Make MNew Folder Di(|l:am:e1|

The Browse For Folder dialog
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Introduction

This section is about modeling. Modeling is the first step in the design workflow. Regardless
of whether you are designing buildings, or mechanical parts or laying out a golf course, you
will typically model at least some of your design. There are many methods to create 3D
geometry; the most important and essential methods are covered in the lessons that follow.

»  Objectives

After completing this section, you will be able to:

- Describe the Difference between Object Types in 3ds Max Design
» Create 3D Parametric Objects

« Use the Modifier Stack

« Use Some Essential Modifiers

» Clone Objects

» Create Low Poly Models

» Create Shapes

« Edit Splines

» Create Objects from Splines

» Create Compound Objects



Lesson 08 | Geometrical Object Types

Introduction

In this lesson, you will learn about different geometrical object types. This lesson is meant to
clarify the differences between these object types and introduce you to the various sub-objects
that make up these objects.

Different object types can be used to create a scene

Objectives

After completing this lesson, you will be able to:
« Describe the use of shapes.
« Describe the different 3D geometric object types
« Describe the difference between a base object and a parameter-driven object

« Attach and detach objects
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Shapes

Shapes are mostly 2D spline objects with linear and curvilinear segments connecting two or

more vertex points. Shapes can be made 3D, as vertex points can be distributed anywhere in space.
Shapes can be defined with a thickness, thereby creating an object similar

to a 3D mesh object.

The Shape object is the top-level object and contains the following Sub-Objects:

A Shape Object with Sub Objects identified

- Splines: A contiguous series of 2D or 3D segments between two or more vertices. A shape
can contain multiple splines.

- Segments: A linear or curvilinear element defined by two vertices. Splines can contain one or
multiple segments.

- Vertex: A point that defines an important location along a spline where the spline can
potentially change direction. Vertices have different types that control whether a segment
that starts or ends on it is linear or not. There are four types of vertex types: Linear, Smooth,
Bezier, and Bezier Corner
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Shape Creation

Shapes are created typically through the Create menu, or in the Create Tab —
Shapes of the Command panel.

= ollemlb g

O3S @0 28 %
-I_Spllrles |v :
AutoGrid
I [ StartNew Shepe
e  Donut |
NGon | Star
| Text pelix |

A default six-point Star Shape Object

In many cases Shape tools create parametric objects. This means that they can be adjusted through
built-in parameters such as numerical inputs, check boxes, or radio buttons to change their
appearance. A default six point star object can be changed to three points and have a radius at its

corners rather than sharp edges.

dius 1:[135.621m 3|
e

Adjusted Star Shape Object
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While a shape maintains the ability to be edited by its defined parameters, you do not have direct

access to the shape sub-objects. A shape must be converted to an editable spline. One way of
doing this is through the right-click quad menu.

Converting to an Editable Spline

Once a shape is converted into an editable spline, the various sub-objects can be accessed

| @] B e = 2]

_'ISiBrUl F
IModiﬂEr List ™

w®IN[8 B

The Sub Objects of a converted Spline
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A multiple spline shape is created when you use a Shape tool like Text or when you remove the
check in the Start New Shape toggle in the Command panel.

The Sub Objects of a converted Spline

By default, a shape does not render. A shape or editable spline has the ability to become
renderable through a parameter in the rendering rollout.

¥ Enable In Renderer
¥ Enable In Viewport

I Use Viewport Settings
I Generate Mapping Coords.
[¥ Real-World Map Size
FC Vienport—® Renderer

" Rectangular
L'Engih;]_ﬁ.om ;J
width: [Zom | 2]

A ey 2

Parameters to make a spline renderable

NURBS Curves

A spline type that bears mentioning is the Non-uniform Rational B-Spline or NURBS Curves shapes
found in the Create tab of the Command panel.
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|| & o= 2
O3 S &2 22 %

MURES Curves |v
Splines
Extended Splines

[T StartNew Shape |
Point Curve | ¢V Curve |

NURBS Curves tools

NURBS mathematics is complex; they were created specifically for digital 3D modeling.
Shape curves such as the Line tool and other Shape tools are Bezier curves, which are a
special case of B-splines.

3D Geometry Objects

3D geometry objects are similar to shapes in that there are parametric objects, different object
types, compound objects, base objects, and sub-objects.

3D Parametric Objects

In the Create tab of the Command Panel —~ Geometry there are a multitude of tools that
you can use to create either simple or complex parametric objects. These objects can range
from a simple primitive like a sphere or cylinder to a complex foliage object found in the AEC
extended rollout.

[+ ] 1 Farspective | [ Smoolh + Highlights |

Parametric Foliage Object
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Like a Shape object these parametric objects can be changed by adjusting parameters in
the object’s rollout.

Height: [Z70.0m 2|
Density: [0.25 Bl
Pruning: [0-5 =

| New | seed: [3535227_ 2}

¥ Leaves [ Trunk

o et

¥ Fowes [ Roots

Viewport Canapy Made —

T

e el T R e Ay 2

Adjusting Parameters in the Foliage Rollout

3D Geometry Object Types

3D geometry also has different geometry types. A parametric object can be converted into a base
object type in the same fashion that a shape is converted into an Editable Spline. One way of
proceeding is though the right click quad menu.

Converting 3D Geometry through the Right click quad menu

In the case of 3D geometry there are more options available. The following is a list of the geometry
types available in 3ds Max Design. Most parametric objects can be converted into one or more

of these object types and objects can be converted multiple times into different formats.

(i.e. an Editable Mesh can be converted into an Editable Poly and then back to an Editable Mesh)
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Mesh

The basic 3D geometry object is a series of vertices and edges with the renderable surfaces of the

object being either triangular or four sided (quads). The sub-objects contained in a mesh object
include: Vertex, Edge, Face, Polygon, and Element.

4| B & e 2|
[Toruso1 -

~ IModjﬁer List |v

El Editable Mesh <

" |we | E

Sub Object Levels of an Editable Mesh Object

Polymesh

Similar to the Mesh object, the Polymesh object can contain polygons with any number of verticies
and therefore be more than four sided. The sub-objects contained in a Polymesh object include:
Vertex, Edge, Border, Polygon, and Element.

|Torus-.01

- IModiﬁer List

Bl Editable Poly
: Vertex
Edge
Border

Palygon O
Element

winlvelz

Sub Object Levels of an Editable Poly object. Note the multiple-sided polygon.
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Bezier Patches

A Bezier Patch 3D object is made up of a framework of vertices and edges, with a surface. One of
the unique elements in a Bezier Patch object is the handle present at each vertex of a patch. Like
the vertex handle of a spline it can be adjusted to change the surface tangency and ultimately the
shape of the surface. The sub-objects contained in a Bezier Patch object include: Vertex, Edge,
Face, Polygon, and Element.

ath + Highlights + Edged Faces | = J,;‘t. | E| Enl |'| @| Pl
ITorusUl F

IModiﬁer List |
Bl Editable Patch 5

S A

Sub Object Levels of an Editable Patch Object.

NURBS

As with the NURBS Curve, a NURBS Surface is a complex surface generated mathematically. While
it is useful to know a bit about these objects, any detailed explanation about their behavior is
beyond the scope of this book.

3D Object Types and Their Use
After being introduced to the various types of objects, you might be wondering which object you

will want to use in various situations.

« When objects are simple and you wish to keep access to the parameters that create an object,
you should use primitives and the parameter-driven objects found in the Create menu.

» When editing of objects is required at a sub-object level, you will, in most situations, want to
change your object to an Editable Poly object.

There will, no doubt, be exceptions to these rules and alternative modeling strategies. This will be
discussed in further lessons.
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Attaching and Detaching Objects

Attaching Objects

Once you have created two or more objects you can collect your objects into a single object by
attaching them. As opposed to other concepts of scene organization like the use of Selection Sets,
Groups, and Layers, attaching objects is somewhat more permanent, and more it is difficult to
access individual components. Occasionally, it is the only way to accomplish the intended goal.

When you attach one object to another, each object becomes a component of the whole. In the
illustrated example, in the mock-up of a space station model, several objects have been attached
together. The sphere at the center remains as an element of the newly formed object.

th + Highlights + Edged ] - | E | :EH | o] | ‘n|

[space station F
IModjﬁer List |v
B Editable Paly 7

- Vertex

- Edge

- Border

- Polygon

- Element =)

I R T et

Sub Object Element
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Detaching Objects

Whether you have attached objects or simply wish to extract some components from an object,
you can use Detach to create a separate object from a series of sub-objects. In the illustrated
example, a section of the torus’s polygons has been selected.

ath + Highlights-+ Edoed Faces ]

Detaching Sub Objects into a Separate Object

Note: Attaching and detaching objects and sub-objects is only possible when objects are in
their base form. Parameter-driven objects generally have to be converted to a base
object before attaching or detaching or in some cases 3ds Max Design will do the

‘ conversion for you.

=
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Exercise | Geometrical Object Types

In the following exercise you will change object types, and attach objects together to create a
simple stand-in object for a space station model.

1 Open the file, Object Types_Start.max.

Highlights-+

2 Select some of the 3D objects and note the object names and types.

3 Inthe Perspective viewport select the outer ring of the space station.
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4  Right-click and select Convert To — Editable Poly.

5 Inthe Modify panel, find the Edit Geometry Rollout.

6  Click on the small dialog button next to the Attach button.
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Select all the Objects in the Attach List dialog and select Attach. All the selected geometry

is one object now.

1 Attach List mE X

Select  Display  Customize

O[&[J e FE|o]>

Find: Selection Set:

»
o

Name s | Revit ... | Revit ... | Revit T... |
% Bridges00
% Bridges01
% Bridges02
% Bridges03

. |

ataadw|_cmce1|

b=

Note: It was necessary to convert the first object from a parametric object to a base
Editable Poly to gain access to the Attach tool. The objects you attach to the
first object are converted by 3ds Max Design automatically. If you were to

subsequently detach the sphere from the assembled object, its parameters

would no longer be present.

Right-click on a blank area of the main Toolbar and select Layers to display

the Layers toolbar.

.Imew | [» EEHi%G

[+11

Cuskamize. .,

w Command Panel
v Main Toolbar
Axis Constraints
[i?;'}.-'érﬁ '
r.e...actcur
Extras
Render Shortcuts
Snaps
Animnakion Lavers
Cantainers
Brush Presets
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9  Turn off the Geometry layer and turn on the Shapes layer.

o A

10 Make the Shapes layer current. The geometry of the model disappears, leaving some shapes.
You will use these shapes to add detail to the model.

11 Select one of the circular shapes oriented vertically around the outside of the model.

12 In the Modifier panel, open the Rendering rollout, and select the
Enable in Viewport option.
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13 Change the Thickness to 2m and the sides to 6.

15  In the Modify panel, Geometry rollout, select Attach.
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16  Select the Inner Horizontal Circular shape. The splines are now joined together
into one shape.

17 Click on the Attach button again to exit the tool.
18 Right -click the newly created shape.

19 Select Covert To — Editable Poly. The shape is converted to a Polymesh object.

20 Inthe Layer toolbar, turn on the Geometry Layer.

21 Select the Space Station you attached previously.
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22 Inthe Geometry rollout select Attach.

ﬂmPIanE f o Ssﬂ“

Slee_| eset e |
ml wt [

23 Select the Horizontal Ring Platform.

Note: When you attach the Ring Platform to the main object, the geometry changes color.
3ds Max Design has changed the Ring Platform to the Geometry layer before
attaching it to the main object. l
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Lesson og | 3D Parametric Objects

Introduction

In this lesson, you will learn about the various 3D objects that are generated by parameters. While
some of these parameter objects are simple, others are quite complex. This lesson will serve as an
introduction to these objects.

Examples of 3D Parametric Objects

Objectives

In this lesson, you will learn the following:
« How to access 3D Parametric Objects
« How to use 3D Parametric Objects

« Describe the Different Types of Standard Primitives
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Accessing 3D Parametric Objects

The objects that are discussed in this lesson are contained in the Create tab > Geometry button
of the Command panel, and in the Create menu. In the Command panel the geometry objects are
organized by a list that appears in the Geometry panel.

The Create menu on the menu bar contains some of the same categories but organized
a bit differently.

The objects that will be discussed in this section are: Standard Primitives, Extended Primitives, and

AEC objects (Architecture, Engineering and Construction). Other categories in this geometry list or
Create menu will be discussed in other lessons.

@] @ 2

ol

0

O % Cf ‘Eq 2. B8 %% | Create | Modifiers  Animz

cEvdard Prmitives: |v ; Standard Primitives  » |
—[Standard Primitives | | Extended Primitives ¥

{Extended Primitives |  AEC Ohjects k

Compound Objects »

Particle Systems Compound

Fatch Grids Particles »

EURES Surfaces Patch Grids »

oors

Windows NURBS >

mental ray Dwnarics k

AEC Extended mental ray b

Dynamics Objects

SEIFS Sharac [ 3
3D Parametric Objects in the Create tab 3D Parametric Objects in the Create menu

Geometry panel
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3D Parametric Objects

The following categories of 3D geometry are discussed in order of increasing complexity. In
general, once the tool is selected, the object is created in the viewport by a simple click and drag
process. Once you release the mouse button, the object is created. Some objects, however, will
require further input. This usually requires that you move the cusor and click to establish the
requested parameter.

Standard Primitives that are created with a simple Click and Drag

The Chamfer Box Extended Primitive that requires two additional
parameters after the initial click and drag creation process.
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Role of the Modify Panel

If you create a 3D Parametric object and you need to change its parameters at any time,
recommended practice dictates that you go to the Modify panel. Some of the parameters in the
Modify panel are not adjusted in the click and drag process -- for example, the number of segments
which is used to create an object.

i Parameters ]

Length: [65.0 | %]
width: [85.0 %
Height: [90.0 =)
Filet: [0 =)

lengthSeas: [T 3
Width Segs: [1 | 2
Height Seqs: |1—_:_i
letsegs: [ 2

v Smocth

Iv Generate Mapping Coords.

¥ Real-World Map Size

Generally you will adjust the number of
segments in the Modify panel.
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AutoGrid Feature

When you create objects, the objects are created by default in the construction plane of the
viewport. With the AutoGrid feature, 3ds Max Design searches the scene for a surface and uses it
as a temporary construction plane. The AutoGrid feature is turned on in the Create panel.

“lagem A
[Oo G a0 &

A=t g e

Creating a Spiral Stair on top of a Box Object, note the temporary grid that appears
on the top surface of the box.
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Standard Primitives

Standard primitives are 3D parametric objects of the most basic variety. With the exception of the
Teapot object, which has some historical significance in the 3D computer graphics industry, all the
objects included in the Standard Primitives group are simple.

ath + Highlights |

Examples of Standard Primitives

Often the standard primitives are used as starting points in creating models using polygon
modeling techniques. Primitives can also be used as operands in boolean operations, or in other
compound objects, or they can be modeled using modifiers in the Modifier stack.

[+] [ Camerall ]

Much of this scene was developed using Standard Primitives as a starting point.
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An object such as a simple sphere can be used as a basis of a more complex and organic form.

A flat rock created from a standard sphere

Extended Primitives

Extended primitives in some cases take standard primitives one step further and add some new
parameters to their creation.

A Chamfered Box, An Oil Tank, and A Chamfered Cylinder
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In other cases Extended Primitives offer a completely different object type with very different uses.

oth + Highlights |

A Hose Object attached to two spheres. In this case the Hose is bound to the sphere.

AEC Objects

AEC objects appear both in the Create menu and in the Command panel. In the Create menu these
objects are organized into one sub menu, while they are distributed into different categories in the
Command panel.

| Madifiers  Animation  Graph Editors  F

Skandard Primitives El\ B :
Extended Primitives ¥ | [T

Campaund 3 Railing
Particles 4 Wwall
Patch Grids ¥ Pivat D
NURES p| oL boor
) Sliding Doar
Dynammics 2 ;
EBiFold Door
mental ray 3
Shapes i ft;alghtsft?'nr
Extended Shapes  # e alr
U-Type Stair
Lights 3 Spiral Stair
Cameras ¥
Awning wWindow
Helpers 3 Casement \Window
Space‘warps 3 Fixed Window
Swskems ¥ Pivobed Window

Sliding Windaw
Projected wWindow

AEC objects in the Create Menu

Lesson o9 | 3D Parametric Objects




A= e 2
O@ J B0 A5 %

Standard Primitives | ne

Standard Primitives
(Extended Primitives
Compound Objects
Farticle Systems
Patch Grids

MURES Surfaces
Doors

Windows

mental ray

AEC Extended
Dynamics Objects
Stairs

I - = 1

wla
.|'|_:'

AEC objects in the Command panel

The use of AEC objects is oriented to the AEC industry, and often geometry for buildings is better
created in vertical market programs like Autodesk AutoCAD Architecture or Autodesk Revit
Architecture. The objects you can create with AEC objects are as follows:

- Foliage: This is the most generic object in the AEC objects. Although many exterior scenes of
Architectural visualization require some sort of foliage to enhance the image, foliage can be
used in any situation where landscapes are being created.

- Wall: This object creates a series of box-shaped objects that can be chained together. Walls
act as parent objects for doors and windows. If the wall is transformed, the door or window
will follow the wall.

- Doors and Windows: these objects come in a variety of types common in the AEC industry.
Typically they will be inserted into a wall.

- Stair: The stair object creates a complex series of geometry to represent stairs.

- Railing: A railing object can be used in conjunction with a stair object or independently. Used
independently railings can create fences over terrains.

Chapter o2 | Modeling




A Scene Created using AEC Objects
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Exercise | Using Parametric Objects
In this exercise, you will create a lamp post using some standard primitives.
1 Start or reset 3ds Max Design.

2 Type Alt + W to switch from a single to the four-viewport configuration.

Al | @ 2|
O] G0 28 %

ISEndard Primitives %V

= Object Type i
I~ AutoGrid

Box | Cone |
Sphere | GeoSphere |

Cylinder Tube

Torus | Pvramid |

yle
A&

3 Inthe Create tab of the Command panel select Geometry and then click on the
Cylinder tool.

4 Inthe approximate center of the grid, click and drag out a cylinder.
5  Inthe Modify tab, change the Radius and Height of the cylinder to 6 and 6.

6  Change the Number of Sides to 24.

{- Parameters |
Radus: [6.0 | 2|
Height:[8.0 2|

Height Segments: [ 3

Cap Segments: [1 %
Sdes: [T 2|

¥ smooth
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1

12

Click on the Select and Move tool on the Main Toolbar. Then right-click on the

same button. The Move Transform Type-In will appear.

Right Click on the Spinners adjacent to the Absolute World X and Y values to change

the values to o.

-

1% Move Transform Type-In [;] [
Absolute:Werld ——— — Offset:World

9 [P 1 [ —

A o | o—

zfoo || #foa —F

1k

1k

1k

Your cylinder will now be centered on the origin of the World Coordinates.

Click on the Zoom Extents All button in the Viewport controls.

=)

In the Create tab Click on the Cone tool.

Enable the AutoGrid toggle.

_'l"'_

4|t @] 2
O ] b . 32 &%

Standard Primitives [w
- Object Type |
I~ AutoGrid
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13 Bring your cursor to the top surface of the cylinder, and click and drag out the base of the
cone, the height and the radius of the top of the cone.

-

EW

You will note that the cone places itself on top of the cylinder automatically rather than on the
XY-plane.

14 Go to the Modify tab and change the following values for the cone:
Radius 1: 5.5
Radius 2: 2.5

Height: 3.0

15 Your Move Transform Type-In should still be floating on your screen. Zero out the X and Y
values of the Cone.

16 In the Create tab, click on the cylinder, using AutoGrid, and the techniques above create a
cylinder centered and on top of the cone Radius 2.0 Height 108.
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17 Zoom Extents all Viewports.

o
ir
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18 Zoom into the top of the cylinder in the Perspective viewport.
19  With AutoGrid On, create a Box on top of the cylinder of the following dimensions:
Length: 8.0
Width: 8.0
Height: 16.0
20 Next, create a Pyramid on top of the Box with the following dimensions:
Length: 16.0

Width: 16.0
Height: 4.0
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To complete the lamp you will create a spherical ornament on the top of the pyramid. To place it on
the apex you will use Snap modes.

21 Dismiss the Move Transform Type-In dialog.

22 Right-click on the Snaps toggle on the main toolbar.

23
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24 Inthe Create tab of the Command panel, select the Sphere tool.

25 Turn Off the AutoGrid.

26 Click on the Snaps toggle to turn it On.

27 Click and drag a sphere from the apex of the pyramid. When you click to set the radius, be

careful not to snap on the Apex point again.

28 Inthe Modify panel change the Radius of the sphere to 1.5.

29 Save your file.
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Exercise | Adjusting a Foliage Object

In this exercise, you will create a Foliage object and adjust its parameters to reduce the number of
polygons used to the minimum possible.

-

Start or reset 3ds Max Design.

2 In the Create tab of the Command panel, in the Geometry pull-down list,
select AEC Extended.

A& e 2
06 G G 22 %

Standard Primitives |V

Standard Primitives
{Extended Primitives
Compound Objects
Particle Systems
Patch Grids

MUREBS Surfaces
Doors

Windows

mental ray

AEC Ex

Dynamics Ohjects
Stairs

|'|— MName and Color ]I

sl
ity

3 Inthe AEC Extended panel, select Foliage.

4  Inthe Favorite Plants rollout scroll down until you find the Japanese Flowering Cherry,
Spring plant.
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Big Yucca

Japanese Flowering
Cherry, Spring

5  Click and drag the plant to the Perspective view. Zoom out so the plant fills the screen.
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6  Right-click the foliage object and select Object Properties from the Quad menu.

7  Note the Faces value at the top of the Object Properties dialog.

ﬂt;hj_é:i;’ roperties
General | Adv.lightng | mer
~ Object Information
MName: IFnIiageDl

Dimensions: X: 1085.339 Material
Y: 1106.752 Layer:
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10

The Faces value will be in the range of approximately 36,000 faces for this single object. An
average building model may contain 100,000 faces. If you add 10+ trees to the landscape around
a building, you can dramatically increase the size and rendering time of the model. You can make
adjustments to the Foliage object to reduce the impact on the scene.

Click OK to exit the Object Properties dialog.

In the Modify tab of the Command panel, make the following changes to the tree:

Density: 0.4
Pruning: 0.25
Level of Detail: Medium

Check the number of faces in the Object Properties dialog.

The number of faces should be in the 9-10,000 range. You have reduced the complexity of the
object by almost 75%.

o
ir
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Lesson 10 | Using the Modifier Stack

The modifier stack is one of the more powerful modeling tools in 3ds Max Design®. It gives you the
ability to model without destroying the original object. In addition, you can continue to tweak your
model at any level of the modifier stack.

smooth + Highlghts + Edped Faces |

Modifier for
Closed Eye

1

Modifier for
Elongated Nose

Modifier for
Skull Dent

Original
Head model

The Modifier Stack Concept

Objectives

After completing this lesson, you will be able to:
» Understand the concept of the modifier stack
« Manipulate basic controls in the stack

« Understand modifier stack order
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Basic Concepts

Concepts of the Modifier Stack

Imagine a sculptor being able to add and subtract from a model without committing to any of the
changes made to the model. Take a piece off here, add a piece there, and adjust this section over
here. Hmmm, | don't like the piece | took away originally. I'll simply remove that action from the
changes. Consider the following images, which show a series of changes or modifications to a head
model made in chronological order.

The original head model

First change: original head with added dent in skull
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Second change: dented head with Pinocchio effect

s

Third change: head with the left eye winking
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In 3ds Max Design, you can make each of these three changes to the basic head object with
separate modifiers. The modifiers are added, or stacked, one on top of the other. Here’s how the
modifiers are interpreted by the application:

Fully Complete
Head Model

Modifier for
Closed Eye

Moadifier for
Elongated Nose

Modifier for
Skull Dent

Original
Head model

A schematic on how the modifier stack works
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The resulting head model and the applied modifiers would look like the following in 3ds Max Design.
This sequence of modifiers is known as the modifier stack. The stack works from bottom to top,
adding modifiers to the already modified geometry.

i |[A] & 0| 2
FHead -
iModi‘ﬁerList »
[ —
| @ B EdtPoly
Q & Edit Poly
B EdtablePoly |

w8l

¥ L,“

Setiings l Cancal J
= =T

The modifier stack displaying the three modifiers applied to the original head.

As with objects, you can rename modifiers. Above is how the modifier stack might look with
renamed modifiers that make it easier to remember what each modifier does.

| A & e =] 2|
R
]I’-'hdiﬂerusl |v
| B Eve Wink |
% B Pointed Moss

@ B Head Dent
Editable Poly

w@ i+ 8l

& Modk P
“=No Current Operabon >

Commit I
Sethinps Cancel
P — —r—

Modifier stack with renamed modifiers.
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Operations

Navigation in the Modifier Stack

When you want to make a change to a modifier in the modifier stack, you'll need to return to
that level in the stack. For example, if you wanted to change the length of the character’s nose,
you would need to select the modifier named Pointed Nose.

@& O] 2|
IHead F

IModiﬁer List |v

wle
iy

‘ i Eve Wink

i Head Dent
Editable Poly

[ s | =

The modifier that affects the nose of the character.

Depending on the type of work you're doing, you might receive the following warning message
when moving to a modifier that’s lower in the stack:

Warnihg - -

A modifier exists in the stack that depends on topology.
Changing parameters may have undesirable effects.

@ The dependent modifier is: Edit Poly

Are you sure you want to continue?

[ Do not show this message again ~ Hold/Yes Yes

Warning dialog for the modifier stack.
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It’s a good idea to click Hold/Yes on this dialog. This saves your work to a temporary file using the
Hold command from the Edit menu.

Many modifiers have a plus (+) button in the stack that lets you expand the modifier, revealing
its sub-objects.

A & e 2|
[Head -

IModiﬁer List e

i Eve Wink

e VErtEx
Edge
Border
Polygon
o Head Dent
Editable Poly

[ 8| m

Three modifiers applied to the original head.

Showing End Result and Turning Off Modifiers
Frequently, when you work on an object with a number of modifiers, you may want to see the
result of the modifiers to a certain point in the stack. You may also want to temporarily turn off the

results of one or more modifiers in the stack.

The Show End Result toggle lets you turn on/off the modifiers from the current position to the
top of the stack.
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The Show End Result Toggle

Turning off the end result when you’re positioned at the Pointed Nose modifier removes the result
of the Eye Wink.

Next to each modifier is a small light bulb icon for controlling the visibility of the effect of a
modifier on an object in the viewport. Clicking this icon turns the modifier on or off.

IHead F

Modifier List |V

' H Eye Wink

% H Pointed Nose
& Head Dent
Editable Paly

Visibility Icons for Modifiers
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With Show End Result on, removing the visibility on the Pointed Nose modifier lets you see how
the object appears with the Head Dent and the Eye Wink only.

] e Ol 2
[Fesd ___ N
v Er ee—

$ @ Poniedios

% B Head Dent

B Edtable Foly.

Turning off a single modifier in the stack

Copying and Pasting Modifiers

You can copy and paste modifiers from one object to another. You copy modifiers though a right-
click menu in the modifier stack or by dragging and dropping the modifier.

The following illustration depicts copying and pasting modifiers on simple objects. The object

on the left is a cylinder with no modifiers and the object on the right is a box with Taper and
Bend modifiers. When you copy and paste the modifiers through the right-click menu, you have
the option of pasting either a regular independent copy or an instanced duplicate of the modifier.
Highlight the modifier to copy and then right-click in the modifier stack to open the menu.

e ] [ Smoath + Highlights ] ,?‘;*{,] E‘ :l:

i | Box01
IMdiﬁer List

& E Ber

Renam
Delete

Cuk
Copy
Paste
Paste ]

Maka |

Copying a modifier to the clipboard
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Select the target object, right-click the modifier stack, and choose Select Paste or Paste Instance.

7| | gk '
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‘-[LC\rﬁnderU 1

IMcdiﬁer List v

Rename
Delete

uk
Copy
Paste

| Pastelnstanced

Collapse To
Collapse Al

v Preserve Custom Atkributes
Retain Subanim Custorn Attribut

Pasting a modifier from the clipboard

When a modifier is instanced, both the original and the instanced modifiers become dependent.

Instanced modifiers

| @& o= 2|
[Boxo1 =

IModiﬂE'_r List |v .
& Bend
Box
w8 l@®
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You can drag a modifier from one object to another. If you press the Ctrl key and then drag,
you create an instance of the modifier.

|Box01
II\"Iodiﬁer List |v
by Taper
Box

Drag the Bend Modifier from the box to the cylinder

Modifier Order

The order of modifiers in the modifier stack is important. Modifiers are added one on top of
another, and the current modifier acts on the result of all evaluated modifiers before it.

We'll use a simple example to illustrate this principle. Here are two cylinders: one with the Bend
modifier, the other with Taper.

Start the process with different modifiers
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If you bend the tapered cylinder and taper the bent cylinder, you get completely different results.

smooth + Highlights ]

Add alternate modifiers

If you find that a modifier is not in the proper position, you can move it by dragging in the
modifier stack.

| ElgelE| A
_}fnxnl . ..

|Modifier List |v ]

B Taper

Cylinder

Dragging a Modifier in the stack
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Edit Poly Modifier and the Edit Mesh Modifier

In a previous lesson, you saw how a parametric object could be converted into a base object and
the advantages of each object type. With a parametric object like a sphere you can access the
radius of the sphere and change it. If the Sphere was converted to a Base Editable Poly object you
can then access individual Verticies, Edges, Faces, and Elements and edit them.

You can combine the advantages of a parametric object with the advantages of an Editable Poly or
Mesh through the use of the Edit Poly modifier or the Edit Mesh modifier. When you add an Edit
Mesh modifier to an object you create two levels in the stack, one with the parametric object and a
second where you can add edits to the parametric object as if it was converted to a base object.

BEECE]
|cﬁinder01 F
IModjﬁer List |
& B EditPoly
Cylinder
w [ el m

[+][Front]

Cylinder with Edit Poly modifier Added
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Accessing and changing the cylinder parameters

While this may appear to be an ideal scenario of combining the advantages of both types of
objects, there are some things to note about working in this manner.

A parametric object with an Editable Poly or Mesh modifier requires more computational
overhead than a base object. While this may not be a problem with a single object, if many
objects in the scene are constructed in this fashion, it may enlarge the file size and slow down
overall performance.

« Although some parameters of a base object can be changed, this must be limited to
parameters that do not change the topology (i.e. number of verticies and faces) of the
parametric object.
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Collapsing the Stack

There might come a time when it’s no longer necessary to maintain the complexity of an object’s
modifier stack. The process of converting an object and all its modifiers to a single object is called
collapsing the stack. When you collapse an object, it becomes one of a few base object types.

It should be noted that collapsing the stack removes the ability to control an object through its
base and modifiers’ parameters. Therefore this should be done only when you no longer expect to
modify the object with those parameters.

Collapsing the Stack

When collapsing the stack, you can combine modifiers to a given point in the stack or collapse
them all. The following illustration shows a base editable poly object and three modifiers.

e
Y

2|2
.

|Mod|ﬁer List

E B Pointed Nose

& B Head Dent
Editable Poly

wiit |8z

= Edit Poly Mode. ]
® Model © Animate
<Mo Current Operation>

Commit
Settings [ Cam:ﬂ

[~ i Shnw Cane

~

Object with 3 Modifiers

The Head Dent modifier is the highlighted level in the stack. Show End Result is off, so the effects
of the Pointed Nose and Eye Wink modifiers are not visible.
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If you choose to collapse to a given location in the stack, modifiers are removed up to that point,
and a new base object is created.

A | 2|
[Box01 ml

Muodifier List |V

o
N

& Eye Wink

& Fointed Mose

G0 P Do i
Fenares

Delete

Cuk

Copy
Paste

Paste Instanced

=ke | mio e
13t LML

Collapse To
Cnllaﬁse Al

v Preserve Custom Akkributes
Retain Subsnim Cuskorn Atkribuk

_an

QFF in Vieswpark

iFF in Renderer
FF
Right-click Menu in the modifier stack.
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When you collapse to the first modifier in the stack, the Head Dent modifier becomes incorporated
into the new base object.

512 o)=Y
e ™
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| G B Eyewink

{ i B Ponted Hose

T

B Sdection ]
v )

T~ By Vertex:
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Collapsing to a point in the stack.

The result of collapsing the entire modifier stack is a new base object, with all modifiers removed
from the stack.

2|12 0| =2
I

Head

[1odfier st I

WY @D

S g0m
I By Vetex
I™ | tanpez Badkfaone

T

sherk | e

Collapsing the entire stack.

‘ Note: Because the Pointed Nose modifier was off when the stack was collapsed, it was not

incorporated into the new base object.
=\
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Exercise | Accessing Sub-Object Levels

1 Open the file LowPoly_Modeling_Start.Max. If the Units Mismatch dialog appears, click OK
to accept the default option and continue.

2 Select the object named Energy_Globe_o4. This is a primitive sphere object.

Energy_Globe_04
N

1Y

3 From the Modify Panel > Modifier List, choose Edit Poly.

| @] & e =2

IEnergv_GIobe_D4 .
|v

Edit Mormals &]

Edit Patch

Edit Paly

Face Extrude

FFD 2x2x2

FD:3x3x3

D 4x4xs
FFD{box)

By applying this modifier, your object is no longer simply a primitive sphere. It is a sphere with the
ability to access Poly object sub-objects.
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4  Onthe Modify Panel —> Modifier Stack Display, click Sphere. The rollouts return to their
previous state, back to the primitive object level.

A
T |
IMo:iﬁa'Lisl v
& H Edit Poly

[N ]we =@

| #1 1 Frart | [ Smoath-+ Highlights +

Change the Radius parameter to 100.0.

vi

6  Inthe modifier stack, right-click. Select Collapse All.

] I_Energ?_GIobE_M

|Modifier List

Renarne
Delete

Cuk

Copy

Paste

Paste Instanced

Make Linique

Collapse To
Collapse Al

v Preserve Custom Atkributes
Rekain SubAnirm Cuskomn Attribukes
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The object is collapsed into an Editable Poly object and the definition of the primitive sphere
is lost. You can also collapse the modifiers in the modifier stack by right-clicking in the viewport
and selecting from the Quad menu Convert To — Editable Poly.
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Exercise | Working at Sub-Object Levels

1 Open the file Low_Poly_Engine.max.
2 Press the H key and select the Engine_Part_o1 object.
3 Go to the Modify panel.

4 Onthe Selection rollout, click Vertex.

—ome

I By Vertex

There are several ways of making selections at the sub-object level. You can select a vertex in the
viewport by clicking it, and you can select multiple vertices by dragging a region selection around
the vertices. You can add vertices to a selection with Ctrl + click.

5 Inthe Front viewport, drag a region selection box to select the vertices at the right most
edge of the object, as shown in the following illustration.

[+][Frmnt][5r 1+ Highlights + Ed
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6  Move the vertices on the X-axis to see how this action affects the mesh.

7  Press Ctrl + Z to undo the last transform.

8  Onthe Modify Panel — Selection rollout, click the Polygon button. Click a polygon to
select it. Select additional polygons by holding the Ctrl key and clicking to add polygons to

the selection. You can also drag a region to select a group of polygons.

9 Inthe Perspective viewport, select the polygons that form the right end of the engine.

10 Hold the Ctrl key and click the Edge icon on the Modify Panel Selection rollout.
This converts the sub-object selection; in this case, from polygons to edges.
This is a good way to quickly select components at the sub-object level.
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Note: 3ds Max Design offers additional options for converting selections among vertex,
edge, and polygon sub-object levels. For example, by using the Shift key, you can
convert a polygon selection into an edge selection around the perimeter of the
selected polygons. Using Shift + Ctrl simultaneously lets you select the edges inside

‘ the perimeter defined by the polygon selection.
=\

11 Click on the Polygon button in the Selection Rollout.

12 Shift + Click the Edge icon to select all edges on the perimeter of the selected polygons.

13 Click on the Polygon button in the Selection Rollout.

14  Shift + Ctrl + Click the Edge icon to select all edges inside the perimeter of the
selected polygons.
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15  Go to the Polygon sub-object level. With the polygons still selected, click the Grow button
on the Selection rollout. This expands your selection by adding adjacent polygons to the
original. You can use the Shrink button to do the opposite, that is,
polygons from the selection.

remove the outermost

16  Click the Element button on the Selection rollout, and click the small sphere on the body of

the engine. You have selected an element in the same Poly object.

This object comprises four elements.
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Lesson 11 | Essential Modifiers

Introduction

In this lesson, you will learn about several modifiers that are used frequently with 3ds Max Design.
Almost every modifier has a specialized function, with the exception of a few whose functions

are similar. With the compounding effect of the modifier stack, adding two or more modifiers can
result in unique results every time.

TurboSmooth Modifier

Objectives

After completing this lesson, you will be able to:
« Describe the function and use of some essential modifiers
« Use some of the basic modifiers

» Manipulate the modifier stack using multiple modifiers
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Essential Modifiers

Throughout this section you will see a number of modifiers in action. Some of the modifiers used
will have fairly simple parameters; others will be quite complex.

Bend

Bend is a fairly straightforward modifier. As its name suggests, it allows you to bend an object.
Like most modifiers, you can animate Bend parameters. Some simple applications might be

to bend a cylinder or create a dancing can, although it can be used on any kind of mesh object
representing geometry, such as an animal, creature, or human. You can limit the bending to only
part of an object.

[+ ][ Orthot

Bend can be used on an animal model, such as a bird.In this case, Bend is used
to simulate flapping wings.
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Taper

You can adjust the Taper modifier to create some interesting forms. You can apply a curve
and limit the effect to only part of an object.

The first cylinder has a straight taper applied. On the second cylinder, the taper has been curved.
On the third cylinder, the taper is limited to the lower part of the object.

Twist

The Twist modifier is a fairly straightforward modifier. It applies a helical motion to an object’s
vertices about a chosen axis.

A basic application of Twist
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You can adjust Twist parameters to produce more complex results. The example shown here, uses
the Limits settings to apply twisting to part of the box. Adjusting the Bias value produces the result
on the right, shifting the twist effect away from or closer to one end of an object.

[ +] [ Orthographic ] [ Higl thahts ]

A more complex application of Twist

Normal

The Normal modifier lets you flip the renderable side of a surface of a geometric object. By default,
the surface modeling in 3ds Max Design renders the outside of an object such as a box or sphere.

If you positioned a view, so that you were looking from the inside of the object, flipping the
normals would be necessary.

The box on the left has no modifier; the one on the right has the Normal modifier applied
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Noise

The Noise modifier is useful for introducing irregularity to your geometry. You can also apply Noise
to animate irregular motion, such as a lightning bolt or the effects of an earthquake. Noise works
on the vertices of an object, producing different results on low and high polygon count objects.

A sphere primitive turned into an irregular form (a rock or an
asteroid, perhaps) after the Noise modifier is applied.

Shell

The Shell modifier allows you to take a paper-thin surface model and create a double-sided model,
or “shell.”

A surface model, like the hemisphere on the left, can be easily
converted into a shell of the same form
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[+] [ Orthographic ] [ th + Highlightz |

You can combine concentric spheres to create a cross-sectional model

Lattice

The Lattice modifier places geometry at an object’s edges and vertices. Struts are placed along the
visible edges of the geometry, and joints are placed at the vertices. You can use Lattice to create

complex geometry from simple primitives.

Lattice applied to a half geosphere
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[+ ][ Orthagraphic ] [ Smooth +Highl

Skeletal structure quickly modeled with the aid of Lattice, using struts only

FFD

The Free Form Deformation (FFD) modifier family lets you change object shapes in a flowing
manner and produce organic forms. The FFD modifier acts as a lattice with control points that
you manipulate to push or pull a geometric form. You can use FFD to create complex shapes from
simple objects.

A box is deformed to create this free-flowing A cylinder is deformed by a cylindrical
object. Note the locations of the control points FFD modifier
of the lattice
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TurboSmooth

You use TurboSmooth to smooth geometry in your scene. Turbo Smooth produces a Non-

Uniform Rational MeshSmooth object (NURMS), similar to a NURBS object. Another modifier
MeshSmooth, provides additional control over the surface of the object through adjusting weights
of each control vertex.

[+][Back][

Mesh model before TurboSmooth modifier applied

Mesh model after TurboSmooth modifier applied
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Slice

The Slice modifier lets you create a cutting plane that generates new verticies at the intersection
of the geometry and the plane. These new vertices can be used to refine the geometry, or split the
mesh into parts.

Slice modifier with slice plane moved and rotated.
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MultiRes

MultiRes is a modifier that will simplify the complexity of a model by decreasing the number of
verticies and polygons used to create the object. Often while you model, you may need to create a
high-resolution mesh. MultiRes gives you the ability to reduce the complexity in a mesh and allow
you to adjust the level of complexity with a percentage or vertex count values.

In the example, the body of the submarine was reduced from its initial face count of 4200 to a
final face count of 1048 by reducing the vertex count to 25% of the original. Note the differences
in the mesh geometry, and at the same time the minor difference in the appearance of the
rendered object.

Original sub body model
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Sub body model verticies reduced to 25%

Rendering of lower-res sub body model
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Exercise | Basic Manipulations of the Modifier Stack

1 Open the file Basic Objects.max.

There are two simple primitive objects. Each object has five height segments.
2 Select the box object on the left.

3 On the Modify panel, click the Modifier List.

REEEER
Box0 1 L}

[Modifier List |v '
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4  Near the bottom of the list, select Taper. A new Taper modifier is applied to the base object.

Subdivide
Substitute
SurfDeform
Symmetry
Taper
Teszellate
TurboSmooth
Turn to Mesh
Turn to Patch
Turn to Poly

5  Onthe Parameters rollout, decrease the Amount value to make the object narrower
at the top.

6  From the Modifier List, choose Twist. A Twist modifier is applied on top of the
Taper modifier.
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7  Change the Angle value to approximately 45 degrees.

BT

[eoraz n

IMndiﬁer List

%

8  Add aBend modifier to the top of the stack.
9  Change the Angle value to approximately —9o degrees.

10 Right-click the Bend modifier entry in the stack and choose Rename.

% @] = o= 2
[Box01 |

|Mndiﬁer List |v

P b

Delete

Cuk
Copy

11 Rename the modifier to Bend 9o and press Tab to exit the value.

12 Select the Twist modifier in the stack.
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13 Increase the Angle value to 360.

Modifier List

® O Bend

A twist angle of 360 causes distortion in an object with this number of faces. The box needs more
height segments.

14 Select the Box entry in the modifier stack.

BEEEEr
R

IModjﬁer List [

= B Bend
2 B Twist
> B Taper

=M e =
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15 Change the Height Segs value to 30. The twisted form looks better now.

| @| &= 2
foor il

IModiﬁer List v

= B Bend
2 B Twist
2 B Taper

PR o e

16  Click the Bend 9o entry in the stack.

17  Drag the Bend 9o modifier onto the cylinder.
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18 The Bend modifier is copied from the box object and applied to the cylinder.

| [_;_:\dj;dero 1

I.Modiﬁer List

Qe

Cylinder

wINrl s @

19 Select the modified box object.
20 Click the Taper modifier in the stack.

21 Right-click the stack and choose Copy.

3 || & || 2
[Box01 .

|Mndiﬁer List |v

% HE Bend 50
% HB Twist

=

Fenames
Delete

Cuk
|_ Paste

22 Select the Cylinder object.
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23 Right-click the stack and choose Paste Instanced.

|| & e 2

[Cylindero 1 [T ]
|Mnd1'ﬁEf List |v
e |8
Renarne
Delete

Collapse To
Collapse all
v Preserve Custom Attribubes

The bent and tapered cylinder doesn’t look right. You’ll compare it to the bent and tapered box by
temporarily turning off the box’s Twist modifier.

ve | [ Smocth + Highlights + Edged F ] | ,3;*.

| @3

.it_jvﬁm-:lerol _|
-IMcdiﬁer List |v i
| & @ gend

Cylinder

ENTRZNE-S

24 Select the box.
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25 Click the light bulb icon next to the Twist entry.

The Twist modifier now has no effect on the box. The objects look different due to the order of the
Taper and Bend modifiers in the stack.

26 Select the cylinder object.

27 Click the Bend entry and drag it above the Taper entry.

The Taper and Bend modifiers on the cylinder object are now in the correct order.
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28

29

30

Select the box object and click the light bulb icon next to the Twist modifier to activate it.

Click the Taper modifier. Note that it’s italicized to remind you that this modifier is instanced
in the scene.

Change the Amount value of the Taper modifier to -0.8. Both the Box and Cylinder objects
are affected.

EEAED

lﬁo;to 1

IMDdiﬁEf List

& B Twist
& B Taper

The Taper amount changed on both objects because the modifier was instanced when
it was pasted.
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Exercise | Modeling with Modifiers

-

Open the file Cactus.max. The scene contains a basic cactus object. You'll be building
a tumbleweed with a primitive and two modifiers, as well as improving the cactus
with a modifier.

[ +] [ Orthographic |

2 Onthe Create panel, click the GeoSphere button.

4 || & ©| 2| 2|
[0O& S &0 32 %

|standard Primitives v

3 Turnon Base To Pivot.
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4

8

In the Orthographic viewport, drag out a geosphere of approximately 20 units in radius.

Go to the Modify panel, and from the Modifier List choose Noise.

Change the Seed value to 1.

Set the Strength — X/Y/Z values to about 30. You'll start to see some distortion
in the sphere.

Turn on Fractal.
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9 Change the Roughness value to 0.2 and Iterations to 8.0.

10 The Fractal mode and parameters make the noise pattern more irregular.

11 Rename this object Tumbleweed.

12 Press the F3 button to set the Orthographic viewport to Smooth + Highlights display.
13 From the Modifier List, choose the Lattice modifier.

[+][ O

To make the distorted sphere look like a tumbleweed, you'll need to adjust the Lattice
modifier’s values.
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14 On the Parameters rollout, choose Geometry — Struts Only From Edges.

15

16

17

18

~Geometry —
I Apply to Entire Object

¢ Joints Only from Vertices
& Struts Only from Edges
" Both

~Struts
Raduss [T
seomens [T 2
s 2

Change the Struts — Radius value to 0.2.
Select the Cactus object.

From the Modifier List, choose TurboSmooth.

Change the Iterations value to 2 or 3 to see the result, and then return the value to 1, which is

adequate for this exercise.

[+] [ Orthographic ] [ th -+ Highlights |

Note: Typically it’s not a good idea to set an Iterations value larger than 3, as this
dramatically increases the number of faces on an object.
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Lesson 12 | Object Cloning

Introduction

In this lesson, you will learn about the duplication of objects in 3ds Max Design, referred to as
object cloning. There are three methods you can use when you clone an object; copy, instance, and
reference. Each of these methods will have implications in how the duplicated objects behave if

they are subsequently modified.

Object Cloning

Objectives

After completing this lesson, you will be able to:
» Describe the different object clone types
« Use the various clone tools

» Create and modify clones of objects
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Basic Clone Types Explained

You use cloning to duplicate objects. One way to clone an object is to hold down the Shift

key while moving, rotating, or scaling an object. Another is the Clone Selection command on
the Edit menu. In 3ds Max Design, you can create a clone in one of three states: Copy, Instance,
or Reference.

o
ir

L LALLL

Duplicated Cylinders
The behavior of cloned objects when modified differs depending on which clone option is chosen.
Copy

When you make copies of objects, the new objects and the source objects are completely
independent of one another.

Copied Cylinders
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Objects that are copied when cloned have complete independence. In the above illustration, each
cylinder’s Radius and Height values were adjusted, affecting the others.

Instance

When you choose to instance objects as you clone them, all the objects are linked together. Any
change to one is reflected in the others.

Smoath + Highlights ]

Instanced Cylinders

Objects that are instanced when cloned have complete dependence on one another. If you change
the Height or Radius value of one cylinder, the others change as well.

Reference

When you choose to reference objects as you clone them, you create a link between objects that
allows some flexibility in the cloned objects.

55| RIIA]

i Cylindero3] r

Modifier List | o

Cylinder

Reference in the Modlifier Stack
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Objects that are cloned with the Reference option display a gray horizontal bar in the modifier
stack - in this case, just above the cylinder.

A B2

;JCﬂH;derU.;‘

e —— =l

I Modifier List |v :

[ © B Bend
Cylinder

Reference Cylinder and with a bend modifier added

Modifiers applied when the gray bar is highlighted appear above the bar and are unique
to that object.

A Bend modifier is added to one of the referenced cylinders

Modifications to the base object or modifiers applied below the gray bar will affect all objects.
In this case, the radius of the initial cylinder has been changed.

Parameters of the referenced cylinder are changed
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Clone Tools

Make Unique

When you're working with instanced and referenced objects and you want to make a duplicate that
is independent of the others again, you can use the Make Unique tool found on the Modify panel.
Make Unique converts an instance or reference to a copy.

| &k ©| 2 2

C]ﬂil‘lam Figure12_09.png** |_

LS

Modifier List | "

e =

Make Unique button in the Modifier panel
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Select Dependents

When you work with instance and reference objects, you may want to know which objects in your
scene are dependent. You can check Select Dependents by using a toggle in the Select menu of the
Select from Scene dialog.

TE; Select From Scene g@

Seleck  Display  Cuskomize

Select Al ChrlH-8 El}f__:' D I%l e
Select Mone Chrl+D = oS
- Select Invert ChrH+I :

Family I Rewit T';_||'|JE I

v Select Children ChrlC
Select Influences

v Select Dependents

Find Case Sensitive
v Find Using Wildcards

Find Using Regular Expressions

Search...

Select Dependents toggle
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When Select Dependents is on, clicking any of the referenced cylinders highlights all of them.

-

H;_ Select From Scene I1

Seleck  Display  Customize

O/ Gfonefletforeeia O BILIE -~
Find: - Selection Set: = »
Revit Category

Revit Family Revit Type

-
O Sphered
O Sphered2
O Sphere03
O Spheredd

Instanced or referenced objects are selected with Select Dependents on.

Copy and Instance Modifiers

Modifiers can also be copied and instanced. Refer to the lesson on the modifier stack for
further information.
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Clone and Align

The Clone and Align tool lets you distribute source objects to a selection of destination objects.
For example, you can populate several rooms simultaneously with the same furniture arrangement
by replacing 2D temporary symbols with 3D chair objects.

Prior to the Clone and Align tool being applied.

Temporary 2D symbols are placed around the dinner table as placeholders for the Clone and
Align tool. This is done so the scene is less geometrically heavy (that is, it contains fewer polygons),

potentially speeding up viewport interaction. The Clone and Align tool is found in the Tools menu
under the Align selection.

After the Clone and Align tool is applied, the 3D chairs are distributed around the table.
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Exercise | Cloning Objects

1 Open the file Bird.max. The scene shows a low-resolution version of a bird.

2 Zoom out all the views, so that you see plenty of space around the bird.
3 Select the bird.
4  Click the Select And Move button.

5  Hold the Shift key down and drag the bird down along the Y-axis. When you release the
mouse button, the Clone Options dialog appears.

6  Inthe Object group, select Copy and change the Number of Copies to 2.

Clone Options
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7  Maximize the Orthographic viewport and then Zoom Extents.

The clones you just made are separate copies of each other and entirely independent. For example,
if you add a modifier to one of these birds, the remaining birds will be unaffected by it.

8  Select the bird closest to you.

9 Inthe Modify tab of the Command panel, select the Bend Modifier from the
Modifier pull-down list.

AL DL W T

OBJECT-SPACE MODIFIERS
Affect Region
Attribute Holder
Bend
Camera Map
Cap Holes
Cloth
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10

11

12

13

Change the Bend Angle to 60.

Note: The front bird is changed while the remaining two are unaffected.

Access the Top view. Zoom out so there is enough room to the right of the viewport to make
two additional copies.

Verify the front bird is still selected. If not, select it.

Hold the Shift key down and drag a clone of the bird to the right.
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15

16

17

18

19

In the Clone Options dialog, select Instance.
Change the Number of Copies to 2 and click OK.
Access the Orthographic view.

Click the Zoom Extents button.

Change the Bend Angle using the spinners. All three instanced birds are affected by the
change in the bend parameters.

Go back to a Top view.

20 Create two clones of the birds along the second row, selecting Reference in the Clone

Options dialog.
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21

22

23

24

25

26

Create two clones of the birds along the third row, selecting Copy in the
Clone Options dialog.

Copies

References

-l
4‘

Instances
Copies are independent; Instances are completely linked. The references’ underlying structure is
linked, but other elements added to the referenced object are independent of the base object.
Switch to an Orthographic view.
Select the bird in the second row on the right.
In the Modifier panel, add a Bend modifier to it.

Change the Bend Angle to -90.

The Bird’s Bend Modifier along the second row is completely independent. It has not
been added to the other objects.

Select the bird in the second row on the left side.
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27 Inthe Modifier panel, click the pull-down list and add a Stretch modifier to the bird.

Spherify
Sgueeze
STL Check
Stretch
Subdivide
Substitute
SurfDeform

28 In the Stretch parameters, change the Stretch value to -o.2.

e e
7 by I R

Cx o ez

-

29 All the birds in that row now have a smaller wing span.

The second row illustrates the relationship between reference objects. If the base object is modified,
all of the reference objects are modified. You have the flexibility to add modifiers to a reference
object’s clones; the modifications are independent of the base object.
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Lesson 13 | Low Poly Modeling

Introduction

Of the various 3D modeling techniques, low poly modeling is the one that is perhaps most
widely used in game production. Low poly modeling is important in the design industry as well
in order to keep complex models from generating too many polygons and slowing down screen
responsiveness and rendering times.

Low Poly Models

Objectives

After completing this lesson, you will be able to:
« Identify types of surfaces
» Navigate the various mesh sub-object levels
« Understand mesh sub-object modeling versus modeling with modifiers
» Make selections at the sub-object level
» Use the Polygon Counter utility
» Use smoothing
« Create a simple 3D environment

« Use subdivision surfaces
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Objects and Sub-Objects

In a previous lesson, object types were discussed and sub-objects were identified in each object
type. In this lesson, we further discuss sub objects and provide illustrations of how these sub-
objects can be manipulated to produce low polygon models.

A complex object can be represented with a small number of polygons if carefully constructed.

In this lesson, you'll learn about the fundamental sub objects that make up geometry and how to
manipulate them. When you model in 3ds Max Design, you can create a complex object by refining
a primitive object. An example of this is box modeling This is a modeling technique that starts with
a box that you edit to create a rough draft of the final model. The primary function of box modeling
involves extruding and scaling the flat planes (polygons) that make up your model. You can fine-
tune the model by editing the edges that bind the polygons, or vertices—points in space typically
placed where edges intersect. To access the sub-objects mode on an object, you can either add a
modifier, such as Edit Poly to your object, or turn the object into an Editable Mesh or an Editable
Poly by collapsing the stack.

The difference between an Editable Mesh and an Editable Poly are subtle, as they have some

of the same sub components like Vertices, Edges, and Polygons. Historically, Editable Meshes came
first but Editable Polys are the better solution as they provide you with better tools to

create 3D models.

It should be noted that once you begin editing an object’s sub-objects, you cannot transform the
object as a whole until you exit the sub-object level.
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Sub-Object Levels

Each sub-object level in an editable poly object is appropriate for specific modeling tasks.
There are five sub-object levels, including Vertex, Edge, Border, Polygon, and Element.

Vertex: Vertices are points in space defined by XYZ coordinates. They make up the structure
of an object at its most basic level. When you move or edit vertices, the faces they form are
also affected.

Sub-Object Vertex mode

Edge: An edge is a line that connects two vertices, forming the side of a face. Two faces can share
a single edge and can be visible or invisible. Edges can be manipulated in much the same way as
vertices, but they have their own set of unique parameters.

Sub-Object Edge mode
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Border: A border is a continuous series of edges that surrounds an open hole in geometry.
This is usually a sequence of edges with polygons on only one side. For example, a box doesn’t
have a border, but if you create an object, such as a box or a cylinder, and then delete an end
polygon, the adjacent row of edges forms a border.

Polygon: A polygon is comprised of all the faces in an area surrounded by visible edges.
Polygons offer a more robust method of dealing with object surfaces.

Sub-Object Border mode Sub-Object Polygon mode

Element: An element is an individual poly object (that is, a group of contiguous faces) that’s part
of a larger object. When a separate object is joined to a poly object with the Attach function,
it becomes an element of that poly object.

Sub-Object Element mode

Lesson 13 | Low Poly Modeling




Smoothing Groups

Smoothing is a rendering trick that blends between faces to produce an even, curved surface from
flat polygons. This is a concept that is used as an integral visual component, for example, when
you model a curvilinear mechanical part and want to give it a smooth appearance. This can be
accomplished by applying smoothing groups to different parts of the model. The result is a better-
looking model without additional geometry.

As you model, you'll notice that each time you create a new 3D primitive, the default object is
smoothed. However, when adding polygon geometry with an Edit Poly modifier, the new polygons
created are not automatically smoothed: They require manual intervention.

Using Subdivision Surfaces

As you build low poly models, there will be occasions when you'll want to create a high poly model.
This brings up the question of what kind of surface you want to work with. You can use splines or
patches or start with a primitive and apply modifiers to model the shape you want.

For many modelers, it’s preferable to start modeling a low-resolution version and then add detail
to generate a high-resolution version.

You can increase the resolution of a low poly model by adding modifiers. The modifiers available to
increase resolution are:

« MeshSmooth: increases the resolution of geometry by adding faces at corners and along
edges and blending them together.

« TurboSmooth: is a condensed version of the MeshSmooth modifier. It is faster and more
memory efficient, but has fewer parameters.

- HSDS (Hierarchical Subdivision Surfaces): is meant as a finishing tool. Use this modifier to
add detail and adaptively refine the model in specific areas.

- Tessellate: adds geometry by subdividing polygons.
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Exercise | Basics of Low Poly Modeling

In this exercise you will take a partially complete model and add some details by transforming
some of the scene objects. Remember that maintaining a low poly count is your main goal.

1 Open the file Low_Poly_Engine.max.

2 Click the General Viewport label (+ sign at the upper left of the viewport), and choose
Configure at the bottom of the menu.

Restore Uiewand aktv
e Yievporl

Utsable Mizapert O
Show Staifsbes 7
S Grids 3
arwube
Seerinfiiheck

3 Click the Statistics tab in the Viewport Configuration dialog.

4  Set the Setup option to display the Total + Selection and click OK.
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This setup option controls the viewport polygon counter that you will display momentarily.
Statistics for both the selected object and the whole scene will be displayed.

5  Activate the polygon counter in the viewport by pressing the 7 key on your keyboard.
The polygon counter below the viewport labels shows the scene statistics.

500 164

6  Press the H key to open the Select From Scene dialog.

7  Select Engine_Part_o1 object and press OK.

Note the display of the selected object in the viewport polygon counter.

8  Go to the Modify tab of the Command panel.
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9  Click on Polygon sub-object level and select the front polygons in the Perspective
viewport.

10 On the Edit Polygons rollout, click the Extrude button.

11 Place the cursor over the selected polygons, and click and drag upwards to set the
extrusion height. You have created an extrusion of the selected faces.
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12 With the polygons still selected, click Outline on the Edit Polygons rollout.

13 Place the cursor over the selected faces, and then click and drag downward to perform the
outline operation.

htz + Edged

‘ Note: The Outline operation scales the selected polygons in their own plane. Be careful not

to let edges cross.
=\

14 Click the Settings button next to the Extrude button to open the Extrude Polygons dialog.
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15

16

Set Extrusion Height to 50.0 and click OK.

“Extrude Polygons X
Extrusion Type —— Extrusion Height:
®Gao %03
" Local Normal
" By Polygon
Apply ok | cancl |

Note: Many functions have a Settings button. These dialog boxes are modelless, letting
you test your work before committing to it. An extrusion using the Settings button

can also be more precise than dragging in the viewport, because you can specify

the exact value.

Click the Bevel button. Drag the selected polygons slightly as when performing an extrusion,
release the mouse button, and then move the mouse vertically to outline the extrusion.
Click to finish.

Note: You may find that you have coincident vertices that were created after using the
extrude tool. Coincident vertices are two vertices that lie on top of each other but
are not welded in any way. If this happens you will need to weld them together

using the Weld tool; otherwise, you may get unexpected results when trying to

Bevel the geometry.

o
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Exercise | Adding Detail to the Engine and
Optimizing the Mesh

1 Open the file Low_Poly_Engine_oo.max.
2 Using the Ctrl key, select the 5 polygons as shown in the illustration.

ee | [ Smoath + Highlights + Edged

Total Engine_Part_1

3 Onthe Edit Polygons rollout, click the Inset button, and then drag vertically on any
polygon to inset it. With multiple polygons selected, dragging on any one insets all
selected polygons qually.

| InsertVertex |
_Extrude [71| _outine |0
gevel |O|[ mset O
sidee || Fip
Hinge From Edge Q
_ Exirude Along Spine |
Edit Triangulation

Retriangulate Turn

4  Usethe Inset button to perform a bevel with no height within the plane of the polygon.
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5  Without deselecting the currently selected polygons, click the Bevel button. Click and drag to
create an initial extrusion, and then move the mouse gently to outline the selected faces.

1+ Highlights + Edged Faces II

Total Engine_Part_0 7 i

_Extrude |0 _outine ||
Bevel EII Inset g
Bridge C[] Flip
Hinge FromEdge || |
Extrude Along Spiine |71
-
Retriangulate|  Tum |

6  Now that you've added some detail to the object, you might want to optimize it a little.
Deleting faces you won't see is a simple way to reduce the polygon count of a model.

7  Go to the Edge sub-object level.

8  Select the edges on the side of the engine as shown in the illustration.

Total
1.00
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9  Onthe Selection rollout, click Loop. This function extends your current edge selection by
adding all the edges aligned to the ones originally selected.

1+ Highlights + Edged

[- :
o me

[~ By Vertex

[~ Ignore Backfacing

= ByAngIE:l‘ﬁ._D_ﬂ

_ shink | Gow |
Ring |3 toop |3

"Pre'vlew Selection

ot

1l

@ Off ¢ SubObj € Mult

6 Edges Selected

10 Hold the Ctrl key and click the Remove button on the Edit Edges rollout.

Note: Holding the Ctrl key performs a “clean” remove, deleting the edges and removing
‘ any superfluous vertices that would have remained if you used the standard Remove

function.
=)
th + Highlights + Edged Faces

Engime_Part_11

Notice how unwanted vertices are cleaned in correct illustration.
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12

13

Right-click the Engine_Part_o1 object in the viewport, and choose Isolate Selection from
the Quad menu. This temporarily hides all other objects in the scene while you work on the
selected one.

Orbit around the object to see the polygons that are in contact with the rest of the
engine parts.

Go to the Polygon sub-object level, and using the Ctrl key, select the three inner
polygons as shown.
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14 Expand the polygon selection to those around the perimeter by clicking Selection Rollout —
Grow. Note the number of Polygons used to create a back face of this part.

15  Delete the selected faces by pressing Delete on your keyboard.

16  Go to Border sub-object level and select the new border as shown below.
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17 Onthe Edit Borders rollout, click the Cap button. The border is now capped with a
single polygon. The total number of Polygons in the model is reduced.

18 Go to the Element sub-object level.
19 Select the small sphere, spring, and cone elements.

20 Clone the selected elements by Shift + dragging the elements to the position shown below.
On the Clone Part of Mesh dialog, click OK to accept the defaults.

21 Exit the sub-object level and then exit Isolation mode.

22 Use the Save As command to save your progress. Name the new file
My_Low_Poly_Engine.max.
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Exercise | Modeling with Modifiers

In this exercise, you'll be adding components to the engine by reshaping objects with the help of
modifiers. Keep in mind that to obtain satisfactory results when deforming with modifiers, some
objects might need additional subdivision.

1 Open the file Low_Poly_Engine_o1.max.

2 Goto the Create panel ~ Geometry — Standard Primitives category and click
the Cylinder button.

3 Turn on the AutoGrid option.

@ | O] 2
(OG) 8] Ba 0 22 %

ol
S

IStandard Primitives [
1- Object Type |
W AutoGrid
Box | _ Cone |

Sphers | EEGSthE|

| Cylinder Tube

Torus |  Pyramid |

Teapot | Flane |

Note: AutoGrid lets you automatically create, merge, or import objects based on the
surface of another object by generating and activating a temporary construction
plane based on the normals of the face you click. This serves as a more efficient way
of stacking objects as you create them, rather than building objects and then aligning

‘ them as a separate step.

4  Position the cursor on the octagonal plate in the Perspective viewport. Notice how the axis
tripod adapts to the orientation of the various faces in that area.
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5  Create a cylinder on that plate. Note the temporary construction grid that allows you to align
the cylinder base to the face of the plate.

6  Go to the Modify panel and adjust the parameters of the cylinder. Set Radius to 20.0,
Height to 250.0, Height Segments to 12, and Sides to 10.

7  Right-click the Select and Move icon.

8 Inthe Move Transform Type-In change the Y value to 50, the Z value to -167.5.
Exit the Dialog.

9 Add a Bend modifier. Set Angle to 180.0.

10 Press the A key to enable Angle Snap. This lets you rotate the object in
5 degree increments.
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11 Inthe Perspective viewport, rotate the cylinder by -135 degrees on the X-axis, represented
by the red circle on the Rotate gizmo.

As you rotate the bent cylinder, note that there are two places where you can keep track of the
angle of rotation.

[-135.00, -0.00, -0.00]

I Welcome to M
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12 Inthe modifier stack display, click Cylinder to adjust the cylinder’s creation parameters.
13 Set Radius to 15.0 and Height to 235.0.
14 Click Bend in the modifier stack display.

15 Add an Edit Poly modifier.

4 || & ©| | 2
[Cyinderoz =
|Modiﬁer List |v
@ BEditPaly
% B Bend
Cylinder
[

16  Go to the Polygon sub-object level.

17 Change the Perspective viewpoint so it resembles the following illustration, and then select
the top polygon of the cylinder.

| I~ Show Cage Eﬂ:[ |

l‘ _Selection ]
o0 mel |

T ByVertex

I™ 1gnore Backfacing

I~ By Angle: [35.0 E
shink | Gow |
Ring g Loop ﬂ

GetStack Selection |

® off ¢ subChj ¢ Mulf
Polygon 52 Select=d
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18  Click the Extrude Settings button. Extrude the polygon by 20 units and click OK.

[ Edtpoboons ||
Bxrude [0 outine |7
vl B meet |
gide O] Fip |
Hinge FromEdge |1

_ Extrude Along Spine |

19 Press Delete on the keyboard to delete the selected polygon.

20 Inthe Front viewport, select the newly extruded polygons.

Note: Since you are in a sub-object mode you need not worry about selecting other objects
or their sub-objects. Sub-object mode locks selection to the current object only. l

=
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21 Click the Extrude Settings button again.

22 Choose the Local Normal option, set Extrusion Height to 7.0, and click OK.

e s x|
© Group 7o 2|
% Local Mormal
' By Polygon
oy | ok | cancel |

24 Click Loop on the Selection rollout to quickly select the edges around the cylinder.

25 On the Edit Edges Rollout, click the Chamfer button. This tool lets you cut off the selected
edges and create a new set of faces in their place.

e e
I™ By Vertex.
I"mﬁa_d:fam i
ol =
'.r -
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26 Place the cursor over the selected edges and click and drag gently upward.

—— |
Insert Vertex
Baude |0 | wed O
E&ﬁﬁ?ﬂ}jig Target Weld
_Brdge |0 | connect ||
Create Shape From Selection
Weight: [L0 |2
Crease: oo |3
Edit Tri. Turm

e r—

27 Click on the Edit Poly entry in the Modifier stack to exit sub-object mode.
28 Right-click in the Top viewport to activate it.

29 Activate the Mirror tool. In the Clone Selection group, choose the Copy option.
This duplicates the object to the other side of the engine.

Rl

30 Set the Mirror Axis to Y, the Offset to 40, and click OK.

‘Mirror: World Coordi... E

—Mirror Axis:
L Xy
- (g8 7.
T i g i

r Clone Selection:

" Mo Clone
ﬁ'Cqu

" Instance
" Reference

W Mirrar IK Limits

oK Cancel
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31 Select the Engine_Part_o3 object.

32 Onthe Edit Geometry rollout, click the Attach List button.

|- Edit Geometry |
RepeatLast |

Constraints

# MNone " Edge

" Face ¢ Normal

I~ Preserve s 0O
Create | Collapse |
Attach [A Detach |

Slice Plane | I | spiit

Slice | ResetF‘IanE|

33 Inthe Attach list dialog, select Cylindero1 and Cylinderoz.
34 Click Attach to accept the changes and exit the dialog. The two cylinders are now attached
to Engine_Part_o3.

"W Attach List g@“
Select  Display  Customize
Ok e R >EES B 2

Find: Selection Set:

Name | Revit Ca...| Revit ... |RevitT... |
O Engine_Park_02

O Engine_Main_Rokor

O Engine_Rotor_01
O Engine_Park_01
O Fipes_Holding_01
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35 Right-click in the viewport to activate the Quad menu. Choose Unhide All to unhide the
Pipes_Holding_o1 object.
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Exercise | Repairing the Broken Part

In the following exercise, you'll encounter a small problem. The original engine mesh supplied for
this lesson has a broken rotor, that you'll have to fix.

-

Open the file Low_Poly_Engine_o2.max.

2 Arcrotate around the object, in the Perspective viewport to look at the left part
of the engine. Select the Engine_Main_Rotor object.

3 Right-click the selected object and choose Isolate Selection from the Quad menu.

4  Go to the Polygon sub-object level. In the Front viewport, region-select all the irregular
polygons that make up the rotor cap.

5  Delete the selected polygons.

6  Go to the Border sub-object level, and click a point on the circle that was left vacant when
you deleted the polygons in the last step.
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7  Inthe Front viewport, hold the Shift key and move the selected edges to the left (on the
X-axis) to extrude the rotor cap.

[+][Frant] ]

8  Onthe Edit Borders rollout, click Cap. This caps the entire selected border with
a single polygon.

9  Goto the Polygon sub-object level, and select the new polygon.
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10 Use Extrude and Bevel the selected polygon as you learned to do earlier to add the finishing
touches to the rotor part.

11 Exit the sub-object level, and then exit Isolation mode. The engine is now completed.

12 Save your progress. Name your new scene My_Low_Poly_Engine_o2.max.
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Exercise | Using Smoothing Groups

1 Open the file Girl_Model.max. If the Units Mismatch dialog appears, click OK to accept the
default option and continue. The model is faceted as no smoothing has been applied yet.

2 Inthe Perspective viewport, select the Girl_Model object.
3 Go to the Modify panel.
4  Setthesub-object level to Element.

5  Select the model element by clicking on it. The model is made of only one element.
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6  On the Polygon: Smoothing Groups rollout, click the 1 button. The smoothing on the model
has changed.

iy
fiesems

SelectBy SG | Clear Al

r—g

7  Inthe viewport, click anywhere in an empty area of the viewport to deselect the element.

otk + Highlights |

8  Set the sub-object level to Polygon.
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9 Arcrotate the viewport as necessary to see the polygon at the bottom of the right leg, and
then select the polygon.

10 On the Edit Polygons rollout, click Extrude.

11 Drag the selected polygon to extrude it. The new polygons are not smoothed. You must
assign them to a smoothing group in order to make them smooth.
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12 Set the sub-object level to Element.
13 Click the model to select the element.

14 On the Polygon: Smoothing Groups rollout, click the button where the 1
appeared previously.

15  This reapplies the smoothing on the leg; the new polygons are now smoothed with the
rest of the leg.
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Exercise | Smoothing a Low Poly Model

1 Reopen the Girl_Model.max file you worked on in the previous exercise. Do not save the
changes you have done so far as you need to work on the original model.

2 Inthe Perspective viewport, select the character.

3 Press7on your keyboard to activate the Poly Count option. The character currently has
approximately 3,600 polygons.

4  Go to the Modify panel.

5 From the Modifier List, choose TurboSmooth.

Taper
Tesszellate
TurboSmooth
Turn to Mesh
Turn to Patch
Turn to Poly
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6  The Face Count has increased to almost 30,000 faces. The result is a rounder,
smoother object.

14,50

14,510

Note: The TurboSmooth modifier smoothes the geometry to which it’s applied. It
subdivides the geometry while at the same time interpolating the angles at
vertices and edges. By default, the modifier applies a single smoothing group to
all the faces in the object.

iy
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7 On the Subdivision Amount rollout, make sure Iterations is set to 1. The Iterations value
determines the number of times the mesh is subdivided.

o =
¥ mﬂum]n_" =

8  Press F4 to turn on Edged Faces in the viewport to see the level of detail that corresponds to
the Iterations setting.

9  Set the Iterations value to 2 and notice the polygon count has increased significantly.

Note: Do not try to increase Iterations to too high a value; 3 should be the maximum
setting for most models. High Iterations will slow down your computer and make it
‘ harder to work on your model.
=\
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10 Turn on Isoline Display. When this option is active, TurboSmooth adjusts the geometry to the
Iterations amount while maintaining the visible edges of the low poly model.
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Lesson 14 | Creating Shapes

Introduction

Shapes are both 2D and 3D objects that can take on linear and curvilinear forms. Shapes are
useful in the creation of more complex 3D geometry as well as in creating renderable objects of
themselves. In this lesson you will see how to create shapes and some basic shape manipulation.

Shapes

Objectives

After completing this lesson, you will be able to:
» Create shapes.
« Convert shapes to editable splines.
« Use the Edit Spline modifier.
« Extract Shapes from 3D objects.

» Work with shape parameters.
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Creating Shapes

There are a few basic tools available to you to create shapes. The first is through the use of the
Line tool. The second is by creating parametric shapes. Whichever way you start, you will probably
wind up modifying the shape in some manner. Shapes are found in the Create menu, under
Shapes or Extended Shapes. The Create tab of the Command panel contains panels for Shapes
and Extended Shapes.

Create | Maod
Standard Primitives
Extended Primitives
AEC Ohjecks
Caompound
Particles
Patch Grids F ' o
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MURES
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o F | Splines |v
ap Line D
Shapes ) —|Spines
Extended Shapes  # Rectangle ANURBS Curves
Circle Extended Splines
Lights k ; T
k- o Ellipse v Start New Shape
re tne | Rectange |
4 Donut _ fip
;EIDET\.‘ 3 Mizon ok I |
paceiarps | z
(=
Systems b Skar H | i |
Text Neon | st |
Helix Text | Helix |
Section i
. Section
Accessing Shape commands from the menu bar Accessing shape commands from the

Command Panel
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Line Tool

The Line tool is the most basic shape creation tool. It creates the most fundamental shape without
parameters that would control its size or number of points as in the Star shape tool. You draw
lines by placing verticies in the scene. Based on how you place the vertex and the settings in the
Creation Method rollout, you will get a straight corner, smooth, or Bezier curve.

« When you simply click to place a vertex point, it creates a vertex of the type selected under
Initial Type. This can be either a Corner or Smooth vertex, which will create a straight edge or
a rounded one, respectively.

« When you click and drag the vertex when placing it in the scene, it will create a vertex
like the one selected in the Drag Type area. One additional option, not available when you
click and drag, is to obtain a Bezier vertex. You would need to edit your vertex to obtain this
vertex type.

Creation Method Rollout

When the options set in the Creation method rollout are as pictured in the illustration,
you can create straight lines and sharp corners simply by clicking to place your verticies.

ath + Highlights |

Creating splines with Corner vertices
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If you place verticies using click and drag operations to create Bezier curves, you can obtain
a spline with curves. The Bezier vertex allows you to control the tangent of the curve at the
vertex point.

Creating Splines with Bezier vertices

If you choose to use the Smooth option to place the line, you will obtain lines that are curvilinear
but will not have control over the tangency of the curve at the vertex. In the illustration you see 2
curves side by side created using the same number of verticies placed approximately at the same
locations. On the left, the smooth vertex option is used. On the right, Bezier curves are created by
clicking and dragging at each vertex. A more complex curve can be created with Bezier verticies by
controlling the tangencies of the curve.

Splines with Smooth and Bezier vertices
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When you are trying to draw horizontal or vertical line segments with the Line tool, you can
restrict the movement of the cursor by holding down the Shift key while selecting vertices.

[+]1]Top] [¥Wi

Use the Shift Key for Horizontal and Vertical Line Segments

Note: You can remove the last segment of a line without exiting the tool by using the
‘ Backspace key on the keyboard.

=\

When you select a line you created in the scene and go to the Modify panel, you will note the
interface of the panel is much like the base Editable Spline object.

4t | | & ©] =] 2|
|Line01 F

Modifier List | v

Modify panel display of the Line object
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Parametric Shape Objects

In addition to the Line tool, there are a series of standard parametric shapes that are generally
created in the viewport through click and drag operations. There are two groups of these shapes.
They are organized in the Create menu under Shapes and Extended Shapes, and in the Command

panel under Splines and Extended Splines.

% |18 & ©| =] 2
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Splines in the Command panel
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Extended Splines in the Command panel

Some of the parameters to adjust splines are simple and limiting. The Circle, for example, has a

single Radius value to adjust its size.

Circle Parameters
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More complex shapes such as the Rectangle have several parameters that can be adjusted through
numerical parameters.

[+] [ Frant ] [Mwietame ]

¥ syne Carner Fillets
Corner Radius 1:[30.989 %
Corner Radius Z;IL'I.D_ ﬂ

Rectangle Parameters

Basic Spline Manipulation

There are many ways that splines can be adjusted. Many times this starts with the conversion of
parametric splines to an Editable Spline or the application of an Edit Spline modifier. The behavior
of parametric splines and Editable Splines, or the parametric spline with an Edit Spline modifier, is
similar to the behavior of parametric Meshes,edtiable Meshes, or Parametric Meshes and the Edit
Mesh modifier.

Conversion to an Editable Spline
As discussed in a previous lesson, conversion of parametric splines is a process that eliminates the
parameters available in parametric splines. The new way of adjusting a spline after conversion is

at a sub-object level. For many tasks that require that you edit your spline at a sub-object level, this
is sufficient.
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Edit Spline Modifier

As with the parametric meshes and the Edit Mesh or Edit Poly modifiers, you can use the
modifier stack to add a series of modifiers onto a spline. In the illustration, two modifiers have
been added to the parametric circle. Each of these modifiers was used to create an additional
spline. These modifiers can be removed if you change your mind about the eventual shape.
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Edit Spline modifiers in the Modifier tab of the Command panel

As with Editable Poly meshes, you can collapse the modifier stack of a spline in a similar fashion.
A right-click menu in the modifier stack allows you to collapse the stack. Collapsing the entire stack
would result in an Editable Spline.
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Right-click Menu in the Modifier Stack
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Extracting Shapes from 3D Objects

You may wish to create a shape based on some geometry in your scene. Tools in the Editaible Poly
and Editable Mesh objects allow you to select segments of a mesh and extract them to a separate
spline object. In the example you see edges selected on a hemisphere form.

LoD me
I By Vertex
I™ Ignore Backfacing
I~ ByAng=:[350 2

shimk | Gow |

Rhg 3 Lowp ti]

Preview Selection

Edges Selected in an Editable Poly Object

In the Edit Edges rollout, the Create Shape From Selection button creates the shape.

Extracting the Shape
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You can use the shape for a variety of purposes; in this case the shape has been made renderable
to add some detail to the hemisphere.

1+ Highlights-+ Edged Faces

Resulting Shape with Rendering Settings on

Shape Steps

When you create a shape, 3ds Max Design displays curved segments with straight-line components
called steps. The greater the number of steps, the smoother the curve. You can adjust the number
of shape steps on the Interpolation rollout.

Interpolation Rollout
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The default Steps value of 6 produces fairly smooth results, but the segmentation is evident when
you zoom in to the scene.

Segmentation of Circle zoomed in to Viewport

Note the difference among these three concentric circles. The inner circle has a Steps value of 2,
while the outer circle uses a Steps value of 12. The center circle uses the default (6).

Circles with different shape step values
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Shape steps are calculated between vertices. A shape with many vertices looks smoother than a
shape with fewer vertices and the same number of steps. In the illustration, the inner circle shows
four vertices with a Steps value of 4, while the outer circle contains two vertices with the same
Steps value of 4.

[+][Front] [

Shape Steps are calculated between verticies
The Interpolation rollout contains two check boxes worth noting:

- Optimize: Removes shape steps where they’re unnecessary, usually on a straight-line
segment. Optimize is on by default.

- Adaptive: Controls the distribution of shape steps. It removes steps in linear segments
and distributes steps in curved segments based on the angle of the curve. Adaptive is off
by default. When enabled, both Steps and Optimize are unavailable.

Identical splines: The left one has a Steps value of 6, while the right one has Adaptive on
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Exercise | Creating a Simple Shape

In this exercise, you'll be creating shapes that represent a logo.

1 Start or reset 3ds Max Design.

2 Right-click the Front viewport to make it active.

3 Pressthe G key to remove the grid.

4  Onthe Create tab of the Command panel, click the Shapes button.
5  Click the Circle object type button.

6  Inthe Front viewport, drag out a circle.

A& /=2
Ol T Ga O 35 %

Sl
L8]

ISplines | »e

= Object Type |
™| AutoGrid
v | Start Mew Shape
tne | Rectange |
Cirdle | Ellipse |
Ac | Domut |
NGen | star |
Text | Helix |
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7  Click the Star object type button.

9  With the star selected, click on the Align tool, and select the circle.
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10 Align the pivot points of the two objects in X and Y.

r —
m irid and Snap Settines | |f\'-.|

Snaps | Dpﬁnns| Home Grid | User Grids |

ISEndard iv | Oy ernide O
O] Grid Paints (11 Grid Lines
AT Pivot 3™ Bounding Box
b I Perpendicular 73 I™ Tangent

+ ¥ vertex 2 " Endpoint
O™ EdgefSegment [ I Midpoint

& [ Face W I~ | Center Face

Clear all

11 Select the circle and go to the Modify panel.

12 On the Parameters rollout, change the Radius to 60.

|— Parameters ]

Radius: [60.0 2]

13 Select the Star object.

14 On the Parameters rollout, change the Points value to 5, Radius 1 to 50.0,
and Radius 2 to 21.0.

= Parameters |

Radius 1: IW J
Radius 2:[21.0 3
Points:[5 %]
Distortion:[0.0 2
FiletRadius 1:[0.0 2
Fillet Radius 2:'[].0_ ﬂ

Ak AE 4k HE

4k
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15  With the Star object still selected, click the Select and Rotate button.

16  Rotate the star until one of the tips is pointed up.

17  Right-click the Snaps toggle button.

18 On the Grid and Snap Settings dialog, turn on Vertex and turn off any other options.

ASEL

lﬂ!ﬁ"ﬂ Grid and Snap Settings

19 Close the dialog.
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20 Click the Snaps toggle button to enable it. The button turns blue.

%q

21 Onthe Create tab of the Command panel, click the Shapes button.
22 Click the line object type button.

23 Set both Initial Type and Drag Type to Corner.

24 Draw a line connecting the outer points of the star.

25 After you've drawn the line to each star point, click the first point again.

26 You are prompted to close the spline. Click Yes.

27 Click the Select Object button and return to the Modify tab.
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28 Select the star, and set Radius 1to 45.0 and Radius 2 to 17.0.

[+]]Frant]

29 Select thecircle.

30 From the Modifier List, choose Edit Spline.

A s

Edit Paly
Edit Spline
Extrude
Face Extrude

EEM T e

31 Inthe Selection rollout, click the Segment sub-object button; it turns yellow.
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32 Select the two lower arcs of the circle. You can use the Ctrl key to make multiple selections.

33 Right-click to open the Quad menu, and choose Line to turn the arcs into linear segments.

S

34

35 Click the Select and Move button on the toolbar, and select the vertex at the bottom
of the shape.

+*
dmCing
+
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36 Turn off Snaps toggle.

37 Drag the vertex downward until the shape resembles the following illustration.

38 Click the Vertex sub-object button to turn it off. It turns gray.

39 Inthe modifier stack, click the light bulb icon next to the Edit Spline modifier.
The modifier’s effect is turned off.

Bl &

|Cirden1
Madifier List v
| - §
Cirde

40 Click the light-bulb icon next to the Edit Spline modifier again to turn the
modifier back on.

41 Save your file as mylogo.max.
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Lesson 15 | Spline Editing

Introduction

Splines are important objects in the creation of most scenes. Learning how to edit them is an

important element in your successful use of these objects. This lesson will go into more depth
about the possibilities of editing splines. You will learn how to use some of the more common
editing tools at the various sub-object levels.

Editing Splines

Objectives

After completing this lesson, you will be able to:
« Differentiate between shapes and splines
« Use basic transformations of Shape sub-objects
« Edit shapes at the Spline sub-object level.
- Edit shapes at the Segment sub-object level

« Edit shapes at the Vertex sub-object level
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Shapes and Splines

The difference between shapes and splines can sometimes be confusing. Remember that a Shape is
a collection of one or more splines joined together as one object. Consider the logo that was made
in the previous lesson.

A logo made of splines

By just looking at the scene you might think that these objects should be a single object, but once
you display the Select From Scene dialog, you will note that there are three objects in the scene.
Selecting one of the objects does not select all three splines. In this situation you have three
shapes with a single spline each.

—

. Select From Scene

Select  Display  Custaomize
JO|C@ < Bl
Find: |
O

r Circled1

% Line01
L0 starnt

Splines are in separate shapes

When you use these three shapes, they will behave independently. Should you wish to change
how they behave together, you can attach or detach splines from shapes.
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Adding Splines from a Shape

When a shape is in Editable Spline form or has an Edit Spline modifier applied to it, you can add
splines to the selected shape with the Attach tools found on the Geometry rollout.

Splines attached into one shape

Once attached, the objects loose the parameters of any parametric shapes that were used to
create them. In this case, the circle object retained its name, but it is now the root of the entire
complex shape.

Detaching Splines from a Shape
When you select a spline in a multi-spline shape, you have the option to detach it from the shape.

When you detach a spline, you can keep the original and make a copy. The spline must be selected
before these tools become available.

Detaching a spline as a new shape
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Basic Transformations of Sub-Objects

Move Rotate and Scale

You can edit shape sub-objects (Vertex, Segment, and Spline) with the Move, Rotate, and Scale
transforms. These transforms are not only important in enabling you to adjust sub-objects in a
shape, but also because you can use them combined with the Shift key to copy sub-objects within
the same shape.

For example, you can select the star spline in the center of the multiple spline shape, use the
Select and Move tool with the Shift key down, and get a result as illustrated. A second star spline is
created, but it is still contained within the original shape object.

/Select From Scene

Select  Display  Customize

EEEPSEO0

Copying a spline sub-object within a shape
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Spline Editing
Mirror

You can use mirroring to create symmetrical splines within a shape. After selecting a shape and
accessing the Spline sub-object level, you use the Mirror tool found on the Modify panel.

Mirroring a face profile within the same shape

Boolean

Booleans let you create geometry by
combining 3D geometry and 2D splines in
various ways. Booleans can make complex
modeling tasks easier than conventional
methods. With splines, you can use Union
(add), Subtract (remove), and Intersect
(common area) Boolean operations. First, you
must ensure that all of the splines are part of
the same shape. Booleans work at the Spline
sub-object level.

A shape before and after a Boolean
operation. Subtracting the outer circles
creates a gear shape
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Outline

Outline is a tool that allows you to create a duplicate spline parallel to the one selected. It can be
used to quickly create an identical object parallel to another, or walls or paths, creating the inner
side of a bottle object as shown below.

[+ ][ Front] [ Smooth + Highlightz ]

A single curvilinear profile can be quickly converted into the inner
and outer walls of a bottle using the Outline tool.

Segment Editing

A segment can be detached from a shape. This is accomplished with the same Detach tool you use
with splines, only here it’s used at the Segment sub-object level.

ST T il e

The Detach tool in the Geometry rollout
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In this example, a segment of the inside of the gear has been detached and scaled; it’s no longer
part of the original shape. It was then scaled to make it smaller.

[+] [Frant]

The Detach tool in the Geometry rollout

Refining a Segment through the Addition of Vertices

When you create a shape, you may need to add detail in certain segments of the shape. The Refine
tool at the Segment or Vertex sub-object level provides a quick way of adding vertices to add detail
to the shape.

The Refine tool in the Geometry rollout
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In the example, a curvilinear shape is formed of three fairly smooth sides. The fourth side has been
created using Bezier corner vertices which create a complex curve. At the default Shape Steps of
six this side looks jagged. Increasing the Shape Steps to an adequate level will add unnecessary
complexity to the entire shape. Using Refine to add a single vertex in the curve smooths out

the problem side.

[+][Frant]]

Segment smoothness improved by using the Refine tool

Lesson 15 | Spline Editing




Vertex Editing

The vertex is the most fundamental of spline elements. A considerable amount of editing is
possible at the Vertex sub-object level. In fact, re-shaping splines is easiest at this level.

Deleting Vertices

When you delete a vertex, you remove it. 3ds Max Design then creates a segment between the two
adjacent vertices. Both the circle and the star have had a vertex deleted at the top of the shape.
The circle creates a curved segment, while the star creates a straight segment between the two
inner radius points.

Deleting vertices
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You can find the Delete tool near the bottom of the Geometry rollout, or more conveniently, you
can simply select the desired vertices and use the Delete key on the keyboard.

Tangent
Copy | Pasie |
™ [ Paste llenath

Hide | Unhide Al |
Bnd |  Unbind |
Delete | Close |

Delete tool in the Geometry rollout

Welding Vertices

Welding vertices is different from deleting a vertex. When you weld vertices, two or more vertices
are combined into a single vertex, reducing the number of vertices. The Weld tool is found on the
Geometry rollout.

End Point Auto-Welding ——
™ Automatic Welding

Threshold  [5.0 —

Weld E =
Connect |  Insert |

MakeFirst |  Fuse |

The Weld tool

The numerical value on the right is a threshold value; vertices farther apart than this value
are not welded.
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Consider the following spline. Welding the two open vertices creates a single vertex at the
midpoint between them and closes the shape. The vertices to weld must be selected and they
must be closer than the defined weld threshold value.

When you select vertices on a spline, the number of selected vertices is displayed on the
Selection rollout.

The Weld tool Selected Vertices displayed in the
Selection rollout.

Occasionally, you will need to work with splines that have been created by other software
programs and imported into 3ds Max Design. In such situations, you may have splines that contain
too many vertices. Welding is a quick way of reducing the number of vertices.
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In the example, three vertices were placed close together at the top of the spline, and the spline
is open. If you select all the vertices in the spline, you can close the spline and reduce the three
vertices to one with the careful selection of a proper weld distance.

Welding is used to close and reduce vertices in a spline.

Connecting Vertices

Using the Connect tool at the Vertex sub-object level, you can close the gap between open
segments. You can connect two vertices with the Connect tool by clicking and dragging from one
open vertex to another. In the example, line segments are added between the end points of the
arcs when you connect the vertices.

Connecting vertices creates a new segment in between open vertices.
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Vertex Controls

Each spline vertex can take on the properties of one of four types: Bezier Corner, Bezier, Corner,
and Smooth. Switching vertex types is done through the Quad menu.

Quad Menu, Vertex controls

After selecting one or more vertices, choose a new type from the Quad menu.

Often a vertex is created as the Corner type. This type is characterized by a sharp linear change in
direction at any angle.

[+] [ Front] [wireframe ]

Corner-Type vertex
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Changing the vertex to the Smooth type will smooth the spline curvature at that vertex location.

A Bezier vertex provides a curved shape you can control with handles. With the Bezier vertex type,
you can adjust the length of the handles and their directions symmetrically.

Smooth vertex Bezier vertex

A Bezier Corner vertex lets you control the tangents going into and out of the
vertex asymmetrically.

Bezier Corner vertex
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Fillet and Chamfer

Occasionally you might need to round off or slice off corners of a shape. You can easily do this with
the Fillet tool for rounded corners and the Chamfer tool for straight edges.

Filleting the vertices at the corners of the Chamfering the vertices produces an
gear’s teeth produces a rounded effect. angular effect.

Importance of the First Vertex

The first vertex, as its name suggests, is the first vertex on a spline. It is used as a starting point in
the creation of geometry. In animation applications, such Path constraints, the first vertex is the
starting point of the path.

First vertices on splines are indicated by yellow squares. You can customize this default yellow
color to your liking. You can change the location of the first vertex by selecting a vertex and
clicking the Make First button.

First Vertices on two closed splines of the gear shape
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The Make First tool resets the first vertex. On a closed spline, the first vertex can be anywhere.
On an open spline it has to be at either end.

The presence of more than one first vertex signals a potential problem in a shape. A typical
problem could be multiple splines when you think there is only one. Usually, welding the vertices
in the spline will correct the problem. In the illustration, a shape is drawn using the Line tool with
Smooth Vertices set for the creation type. While the shape was drawn, the process of drawing
was interrupted and restarted. This will lead to multiple splines and, as you can observe, angular
corners where first vertices appear.

A shape drawn with separate segments, multiple first vertices

Welding all the vertices and then checking that all vertices are of the smooth type will give you the
following result.

Single Spline, all smooth vertices
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Exercise | Creating a Profile for an Oil Can

-

2

4

5

6

Reset 3ds Max Design.
Open the file Oil Can.max.

In the Create panel, click the Shapes button and click the Line button.

Halgle= 2

O3 2o 2 %

Draw a spline in the Front viewport following the approximate size determined by the grid.
Don’t forget the angled bead in the lower right corner. Hold down the Shift key when you
want to draw horizontal or vertical lines.

[+] [ Front

Press the G key to turn off the grid.

Zoom in to the angled bead area.
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7  Goto the Modify panel and expand the Line base object entry.
8 Gotothe Vertex sub-object level.

i || & ©|=| 2|
[tine02 -

|Mnd1'ﬁer List |v

9  Select the Vertex at the tip of the angled bead.

10 Right-click to open the Quad menu and then choose the Bezier option.

Bind |
Wie
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-

Switching to the Bezier vertex type produces a curve that needs adjusting.

12 Next you will change the curve, by adjusting the curve handles.
13 On the main toolbar, click the Move button.

14 Move the bottom vertex handle so that the entire handle is approximately vertical.

15 Click the Vertex entry in the modifier stack to exit the sub-object level.

16 In the Front viewport, zoom out to see the entire spline.
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17 Click Spline in the modifier stack to access the Spline sub-object level.

%A & e 2
[tineoz =

|MDdiﬁEf List |V

18 Select the spline in the view. It turns red.
19  On the Modify panel, turn on Copy below the Mirror button.

20 Choose the Mirror Vertically option, and click the Mirror button.

_Bookean | |5 ® &
e | [= S

Trim | Extend |
T~ Infinite Bounds

21 Move the newly created spline upward, so that it just meets the existing spline at the middle.

[+ ][ Fiont ] | Wistiams |
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22 Go to the Vertex sub-object level and select the two vertices created at the juncture of the
top and bottom of the can.

. [+] [Front ]

Note: The existence of two vertices at the center of the profile indicates that they’re two
‘ separate splines. No automatic welding occurred during the mirror process.

=\

23 Increase the Weld threshold value to o.5.
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24 Click the Weld button.

25

Now only one vertex exists at the center of the profile. In addition, because the Weld process
converted two splines into one, it also left only one first vertex.

Save the file and name it My Oil Can Profile.max.

In a later exercise, you'll be using the Lathe tool to create a 3D object.
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Exercise | Creating a Profile for a Bottle

In this exercise, you'll be drawing the profile of a bottle to create the inner and outer edges.
1 Reset 3ds Max Design.

2 Open the file Bottle.max.

3 Select the Line tool.

@& ©|=| 2|
Ol <G & 28 %

|S|:Hir1es (e
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B Object Type J
™ AutoGrid
¥ [ Start New Shape
Line Rectangle |
52

Crde |  Elipse |

4  Set the Creation Method to Initial Type = Corner, Drag Type = Bezier.

|- Creation Method |
— Initial Type

# Corner
" Smooth
—Drag Type

" Corner
" Smooth
#® Bezier

5  Use the Line tool to start drawing your profile. Position the cursor near the center of the
bottom of the bottle and click the first point.
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Note: Normal viewport zoom and pan does not work during the spline creation function.
If you need to zoom in do at the beginning. Then you can press the | key on
your keyboard to use the Pan Viewport function. This will allow you to pan the
viewport should your spline go off the screen. It’s a great way of retaining your
current spline creation. l

Hold down the Shift key to draw a horizontal line, and then click the second point.

Place your third point at the curved edge of the base, but this time click and drag to
create a small curve.

Click a fourth point to complete the base. You do not need to be very precise as you create
your curve; you can make adjustments later.

Proceed up the side of the bottle, picking up the detail of the smooth center area
and the cap top.

[+][Front] [Sm
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10 Make sure the line is still selected.
11 On the Modify panel, expand the Line entry.

12 Go to the Vertex sub-object level.

7| & ©| = 2
[Lineos =
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13 Zoom into the base of the bottle sketch.
14 The first three vertices look pretty good, so select the fourth vertex at the top of the base.
15  Right-click and choose Bezier Corner from the Quad menu.

16  Adjust the Bezier handles, so they look similar to the illustration.

17 Pan the Front viewport down and zoom in to the fifth and sixth vertices.

18 Select both vertices and convert them to Bezier Corner.
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19 You might need to adjust both the vertex locations and the tangent handles to get the desired
form. Zoom in more if necessary.

20 Move up the profile, making adjustments where necessary, and stop when you arrive at the
top of the bottle.

[+] [ Frant] [

The profile displayed without the background for clarity

21 In the Modify panel — Modifier stack, access Segment sub-object level.

22 Select the third segment from the top.
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23 At the bottom of the Geometry rollout, click the Divide button, leaving the default value at 1.
This will insert a vertex in the middle of the segment.

Delete | (lpse |
S re—
Detach | 7 Sameshp

™ Reorient
I Copy

]
24 Go back to the Vertex sub-object level.

25 Continue to adjust the vertices curvature until the top of the bottle is complete.

The completed curve at the top of the bottle

26 Continue working on the bottle profile or open Bottleo1.max.
27 Make sure the bottle profile (Lineor) is selected.
28 Onthe Modify panel, go to the Spline sub-object level, if necessary.

29 Select the Spline. It turns red in the viewport.
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30

31

32

33

34

In the numeric field next to the Outline button, enter the value 0.075 and press Enter.
It’s not necessary to click the Outline button.

Go to the Vertex sub-object level of the shape.
Zoom in to the top of the bottle.

After outlining the profile, the inside of the bottle has some distortion and is
excessively detailed.

Select the four vertices on the inside, as illustrated.
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35 Click the Delete tool in the Geometry rollout. After deleting the extra vertices, adjustments
to the curvature are necessary.

36 Select the second vertex from the top on the inside of the bottle.

37 Move the bottom vertex handle until the inside profile looks something like the illustration.

38 Pan down the profile until you get to the first notch in the bottle, just below the bottle neck.
It has two vertices. The notch on the outside of the bottle has created a notch on the inside
that should not be there.

RS -mr"‘u "W
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39 Select the upper vertex on the inner notch and delete it.

40 Convert the remaining vertex to a Bezier type and adjust it as shown.

41

42 Save your file as My Bottle Profile.max.
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Lesson 16 | Creating Objects from Splines

Introduction

In this lesson, you will learn about creating 3D Objects from Splines using modifiers made
specifically for this purpose. Splines are often created to define objects that otherwise might be
difficult to model directly in 3D. Creating objects by extrusion or by revolving a profile about an
axis of rotation are two such examples.

A Bottle Formed from A Spline
Objectives

After completing this lesson, you will be able to:

« Use several modifiers on splines to create 3D objects
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Shape Modifiers

Several modifiers can be used with shapes. Here are some of the more common modifiers and the
results they produce.

Extrude

Extrude is a fairly straightforward modifier. It allows you to take an open or closed shape and
create a 3D object with a thickness.

o
ir

L LALLL

A medallion created with Extrude

Lathe

Lathe is also a fairly straightforward modifier but normally requires some adjustment to get the
desired result. Lathe takes a profile, such as that of a bottle, and rotates it about an axis. Lathe
rotates about an axis that goes through the pivot point of the shape. You can set the axis of
revolution to X, Y, or Z, and adjust the location of the axis in the modifier.

A bottle created with Lathe
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Bevel

You can use the Bevel modifier instead of Extrude when you need to produce geometry with
angled or curved edges. Objects in reality that might appear to be simple extrusions do in fact
have subtle rounded or angled edges at their ends. Beveled edges conveniently catch highlights
generated by light sources in the scene.

A medallion created with Bevel

From the same shape used in the medallion above, a curved medallion with a recessed area can be
created with changes to the values of the Bevel modifier.

Changing Bevel modifier values alters the medallion dramatically
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Bevel Profile

Bevel Profile works like Bevel but uses a profile or path instead of entered values to generate
a 3D object. Bevel Profile can be used to create a relatively simple form like this gas bar island.
The rounded rectangular base is shaped to fit the profile.

o
“

Bevel Profile h, NI

Sweep

The Sweep modifier takes a profile and extrudes it along a path. You can use built-in profiles or
draw a profile of your own.

A complex floor structure platform is quickly created with the Sweep modifier
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Exercise | Using the Lathe Modifier

1 Open the file Bottle and Can Profile.max. These profiles were previously created; you'll turn
them into 3D geometry using Lathe.

2 Select the Can Profile object on the left side of the Perspective viewport.

3 Go to the Modify panel, and from the Modifier List choose Lathe.

The Lathe modifier has been applied but did not produce the anticipated results. Lathe has rotated
the profile about the Z-axis of its pivot point, where the desired axis is the minimum edge (left side)
of the profile.
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4  Click the Min button in the Align group of the Parameters rollout (Min is short
for Minimum).

=F

The overall shape of the can looks OK now but the top of the can is distorted as a result of the core
vertex of the can not being welded.

[+]] Pzt ] [ Smaath + Highlights |

6  Select the Bottle Profile object.
7  Apply a Lathe modifier.

8  Click the Min button in the Align group of the Parameters rollout.
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9  Verify that Weld Core is on. The two geometric objects are complete.

10 Make the Perspective viewport current and press F3 to switch to wireframe mode.
11 Click on the General Viewport label (the [+] at the top left of the viewport).
12 Select Configure from the Menu that appears.

|. + | | F'E':':'_.p!;-lj'||'-,-'|? i | 'f:r|'||:||:|[|'| + HII__'lhIII

Resktore Viewport  Alt+
Active Yiewpork

Disable Yiewport D

Show Skakistics 7
Shiow Grids G

ViewiZube

SteeringWheels
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13 Inthe Viewport Configuration dialog, select the Statastics tab.
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14 Set the Setup to Polygon Count only, and Selection. Click OK to exit the dialog.

15  Select the lathed can and then press the 7 key on the keyboard to make the Face Counter
active in the viewport. There are approximately 992 polygons in the Can object.
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16  The Face Counter shows the number of faces that the selected object uses. It is better to
keep the face count low while preserving good rendering quality.

17 With the can still selected, go to the Line level in the modifier stack.

18 Click the Show End Result button. This lets you see the completed 3D object as you
edit the profile.

Modifier List

‘ F B Lathe

T e =

19 On the Interpolation rollout, change the Steps value to 2.
20 Go to the Vertex sub-object level.
21 Inthe Front viewport, select the vertex at the middle of the profile of the can.

[+] [ Front] [

Chapter o2 | Modeling




22 Click the Delete button on the Geometry rollout.
23 Inthe Modifier stack, select the Lathe level of the can.

24 Change the Segments value to 24.

The face count should now be 672. You have managed to reduce the number of faces and
improve the appearance of the object. If this object was in the distance you would make
further adjustments to their values to further reduce face count. If you have time, make similar
adjustments to the bottle object.

+ Highlightz ]
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Exercise | Creating a Medallion with Bevel

1 Open the file Bevel Medallion.max.

th + Highhghtz |

2 Select the shape and go to the Modify Panel.

3 From the Modifier List choose Bevel.

OBIECT-SPACE MODIFIERS
Affect Region
Attribute Holder
Bend
Bevel
Bevel Profile
Camera Map
Cap Holes
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Under Level 1 set both Height and Outline values to 1.0.

[= Bevel Values |

Start Outine: [0.0° | 2
Level 1:
Height:[10 2]
Outiine:[1.0 3]
™ Level 2:
Height: [0 2]
Outiine:[0.0 %]
[ Level 3:
Height:[0.0 2]
Outiine:[0.0 | %]

Turn on Level 2 and enter a Height value of 8.0, leaving the Outline value at 0.0.

Finish by turning on Level 3 and entering a Height of 1.0 and an Outline value of -1.0.

1= Bevel Values ]
StartOutfine: [0.0° 3}

Level 1:
Height: [T =1
outine: [T0——— 2|
v Level 2
Heioht: 50— =1
m!i':e:lm_ﬂ
IV Level 3
Height: [T 2]
outine: [0 =)
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7  Zoom in on the Left viewport to see the profile of the medallion more clearly. Compare the
profile to the level values you entered. Positive Height values produce added thickness;
positive Outline values produce a larger radius; and negative Outline values produce a
smaller radius.

8  Reset all the level values to o.0. You'll try another bevel that will produce a relief medallion.
9  Setthe Level 1Height value to 10.0 and leave Outline at o.0.
10 Leave the Level 2 Height value at 0.0, and set the Outline value to -5.0.

11 Set the Level 3 Height value to -8.0, and leave Outline at o.o.
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12 In the Surface group of the Parameters rollout, choose the Curved Sides option.

13 Change the Segments value to 4.

o
ir
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14  Finish by turning on Smooth Across Levels. The changes to the parameters produce an
interesting curved form.
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Exercise | Recreating the Gas Station Island with
Bevel Profile

In this exercise, you'll replace the existing gas station island with a more detailed object that has a
bull-nosed edge at the top. You'll use Bevel Profile to create the new object.

1 Open the file Gas Station Island Curb.max.

2 Onthe Create panel, click Shapes — Rectangle.
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3

In the Top viewport, drag a rectangle to approximately encompass the existing island.

Go to the Modify panel and adjust the Corner Radius value, so it rounds off the two ends of
the island. A value of about 16 should work well. The new rectangle with its rounded corners
approximately follows the existing island base.

o
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In the Left viewport, zoom in on the right side of the base of the island.

Draw a line with three corner vertices: one at the bottom, another two-thirds of the way to
the top, and the last at the top. Use the Shift key to help you draw the line straight.
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7  Go to the Modify panel, and go to the Vertex sub-object level.

8  Select the two top vertices of the new line.

[+][Left

9  Right-click the vertex and choose Bezier Corner from the Quad menu.

Smooth
Reset Tangents

Vertex

- Aftach

10 Select the topmost vertex, and activate the Select and Move tool.
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11 Adjust the handles as shown in the illustrations.

Tip:  Ifyou need to, press F8 to switch between the different axies constraints.

°

12 Exit the sub-object level.

13 Select the Gas Island Curb object and delete it.

Lesson 16 | Creating Objects from Splines




14 Select the rectangle shape you created earlier, and from the Modifier List choose
Bevel Profile.

OBJECT-SPACE MODIFIERS
Affect Region
Attribute Holder
Bend
Bevel
Bevel Profile
Carmnera Map
Cap Holes
Cloth

15  Click the Pick Profile button.

16  Click the profile you just created in the Left viewport. The new Gas Island Base with bull-
nosed top is complete.
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Exercise | Using the Sweep Modifier to
Create a Wainscoting
In this exercise, you'll be drawing a spline and using Sweep to create wainscoting along the wall.

1 Open the file Walls Doors and Windows.max.

2 Activate the Line tool from the Create panel — Shapes category.

3 Right-click the Snaps Toggle on the main toolbar.

Lesson 16 | Creating Objects from Splines




4  Onthe dialog that opens, turn on Vertex only and close the dialog.

5  On the main toolbar, click the Snaps Toggle button to turn on Snaps mode. The button
turns Yellow.

6  Draw aline along the inside base of the wall to create a straight L-shaped line. When setting
the corner of the L, be sure to pick the vertex at the inside corner of the wall.
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1

12

13

14

15

On the main toolbar, click the Select and Move button.
Right-click the Select and Move button. The Transform Type-In dialog opens.

Enter 42 in the Absolute World Z value field to move the line up to a height of 42 units.

Close the Move Transform Type-In dialog. Press the S key to turn off Snaps toggle.
On the Modify panel, go to the Vertex sub-object level.

Click the Refine tool. In the Front view, select points along the wall where the spline
intersects the window and door frame.

Although accuracy is not 100% crucial, you can zoom in to the view to select the points.
Click the Refine tool again to exit the Refine mode.

On the Modify panel, go to the Segment sub-object level.
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16  Select the two segments inside the door and window and delete them. Exit the Segment sub-
object level when done.

17 If you have trouble creating the spline, you can open the file Sweep.max.

Substitute
Surface
SurfDeform
Sweep
Symmetry
Taper

Tessellate
Trire Ewtomd

18  Make sure the line is selected. From the Modifier List, choose the Sweep modifier.

19 On the Section Type rollout, open the Built-In Section list and choose Half Round.

& Half Round ~ _-

[ angle [=
|1 Bar

|[E Channel L

3 Cylinder

2 Half Round

@ Pipe

B Quarter Round

T Tee

O Tube

| 2E wide Flange
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20 Switch the Rendering Mode of the Orthographic view to Hidden Line.

21 You'll need to make some adjustments to orient and size the Half Round profile properly. W AN T

Sapmrann

22 Onthe Parameters rollout, change the Radius to 2.0.

23 On the Sweep Parameters rollout, change the Angle value to -90.0. The wainscoting is
properly oriented on the wall.
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Lesson 17 | Using Compound Objects

In this lesson, you'll learn about a set of creation tools known as compound objects. Typically, a
compound object is created by combining two or more objects. The compound object types
covered in this lesson are Boolean, Loft, Scatter, and ShapeMerge.

An Archway can be quickly created using Boolean operations

Objectives

After completing this lesson, you'll be able to:
« Union, subtract, and intersect objects using Boolean operations
« Create complex forms using the Loft tool
« Use the Scatter tool to distribute one object over another

» Use ShapeMerge to refine a mesh.
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Booleans
Booleans are compound objects that work with operations based on the volume of the objects
being used. In this lesson, you'll explore three types of Boolean operations:

- Subtraction: The intersecting volume of one object is removed from the other.

- Intersection: The common volume of two objects creates a resultant geometric object.

- Union: The whole volume of both objects becomes one object. Edges and faces of the two
objects are clearly defined.

- Merge: A similar operation to Union. Operands are joined together into one object. However,
Merge does not clean up the intersecting edges between the operands.

The Boolean object is found on the Create panel, under Geometry -~ Compound Objects.
There are two tools for the creation of Boolean objects: the Boolean tool and the ProBoolean tool.

Throughout this lesson, you'll be using the newer ProBoolean tool. The Boolean tool is mostly left
for compatibility purposes for previous releases of 3ds Max and 3ds Max Design.

Al @22
[@leRsi=N=n " "

el
Fa LY

=@l & el 2

ICnmpuund Objects | 5 O l:_?,.l_-l X ‘5’-1 SR e
1= Object Type | Compound Objects %
I AutoGrid —{Standard Primitives
|Extended Primitives
Conform | Connect | Partide Systems
Patch Grids
BlobMesh | ShapeMerge | NURBS Surfaces
g ) Doaors
| Tt | Windows
Laft | Mesher | mental ray
AEC Extended
ProBoolean | ProCutter | Dynamics Objects

The ProBoolean Tool found in the
Compound Objects Panel

Boolean Object found in Compound Objects
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The following is a visual description of Boolean operations:
Subtraction

You use Boolean subtraction to remove one or many objects’ volume from another.

] [ Hidden Line |

Two initial cylindrical volumes

The middle cylinder is subtracted from the longer cylinder
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Intersection

You use Boolean intersection to find the area common to two objects. It can be used to create a
new object that is the result of two objects. You can also use it for interference checking.

The same cylinders are intersected. Only the common volume is retained

Union

A Boolean union combines two or more separate volumes and removes excess faces. In addition, it
creates correct edges where the volumes intersect. Shown below are intersecting volumes before
and after a Boolean union operation. Note the intersecting lines and the lack of a line along the
intersecting edges.

& ] [ Hidden Line |

Cylinders that interesct but have not been unioned.
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] [ Hidden Line |

The same cylinders after a union operation

The volumes render much better once they’re unioned.
Merge
The Merge method works similarly to Union, in that it also combines objects together to make a

single object. The difference is in the treatment of edges and faces. Although objects are combined
together, the intersection between them is not cleaned up.

The cylinders after a merge operation

With a union, the edges in the intersecting volume are removed. With a merge, the edges in the
intersecting volume remain. These additional edges can be used to further edit the volume with
poly or mesh editing tools.
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ProBoolean Operations

ProBoolean operations include some interesting modification and editing tools, some of which are
highlighted as follows.

Changing the Boolean Operation

By selecting the Boolean Operand in the List of operands, the operand type can be changed.
When you want to change the operation, you must select the operand in the history list.
You would then change the operation at the top of the parameters panel, and then click the
Change Operation button. The panel illustrated will change the operand center (the center
cylinder) from a Union to a Subtraction operation.

- Parameters |
~Operation:

" Union ™ Imprint
" Intersection [ Cookiz | |k
& Subtraction

° Merge

" Attach (Mo Intersections)
" Insert:

~Display
® Result " Operands

~Apply Material
w Apply Operand Material
" Retain Criginal Material

~Sub-object Operations ———
@ Remove { Copy { Inst
Reorder Ops: [[2 =

Change Operation |

0: Union - Cylinderds
1: Union - frant

2 Subir - Center

3: Union - Rear

The cylinders after a subtraction operation
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The cylinders after changing the operation of the center cylinder

Multiple Selections

When you click the Start Picking button in the Pick Boolean rollout, you have the ability to press
the H key and select multiple objects using the Pick Object dialog box.

Reorder Operands

Occasionally, it becomes important to have Boolean operations occur in a particular order.
The illustrations show a more complex use of Booleans based on the previous example.
Note how the inside of the main cylinder is not completely hollow as is desired. This is due
to the incorrect order of operations. The two side parts were unioned after the inside of the
main cylinder was subtracted.

Hollow cylinders Booleaned in an incorrect order
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Fortunately, you can reorder the operations and perform the subtraction of the inner cylinder
last, where it should have been done initially. Simply select the operand, type the number where it
should be placed, and click the Reorder Ops: button.

Booleans reordered to produce desired result

Lofts

A Loft object is a compound object that uses existing shapes to generate 3D geometry.

A Loft operation requires both a path and a shape. Lofts can produce objects with a high
degree of complexity. The power of Loft objects lies in the ability to change shapes in their
construction process. In Following illustration, a screwdriver blade is created by transitioning
from a circle to a rectangle.

Screwdriver blade created using the Loft tool
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The Loft tool is found on the Create panel, under Geometry ~ Compound Objects.

7| &) ©| =] 2
OG G 3 %

.'|!.

ICompcund Ohbjects |v
= Object Type |
T autoGad
Morph |  Scatter |
Gonfanm | Connect |
BlobMesh | ShapeMerge |
Boolean |  Terrain |
Loft |  Mesher |
ProBoolean | ProCutten |

Loft tool in the Compound Objects panel

Drawing Paths and Shapes
When you create a loft, you'll need to first create a path and one or more shapes. Following are
several considerations when creating these objects:

» Paths and shapes can be open or closed.

» When drawing a straight path set Drag Type to Corner; this avoids accidentally creating a
Bezier vertex.

« Your path should generally not have corners with a sharper radius than the radius of
your shape. Otherwise a corner with overlapping vertices is created.

« Aloft can use multiple shapes along the path.

« Shapes used in a loft can have multiple splines.
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A simple loft with a curved path. The indicated areas show overlapping
vertices that would not render well.

A loft with a multiple spline shape

Lesson 17 | Using Compound Objects

o
ir

L LALLL




Alignment and Pivot Points of Shapes

When you create a shape for a loft and use transformation commands and/or spline editing
commands, the alignment of the shape and the location of the pivot point may be altered.

You may find that you need to rotate or move the shape or its pivot point once it’s part of the loft.
You do this at the sub-object level of the loft.

Loft sub-object levels

Multiple Shape Lofts and the First Vertex

When you work with multiple shapes in lofts, you inevitably encounter situations where the shapes
on a loft are not properly aligned.

A twisted loft
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A twisted loft usually points to a problem where the two shapes in the loft have misaligned first
vertices. Once a loft is created you can use the Compare tool at the Shape sub-object level to
check the locations of first vertices.

The Compare tool shows the locations of the first vertex for each shape. When the vertices are not
aligned, the loft becomes twisted.

i |E|Bl e

ILoF’tOl

]Mndiﬁer List E )

Tompare m=]%|
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The Compare tool The Compare tool

To rotate the shapes properly, you will need to use the Select and Rotate tool while in the Shapes
sub-object level.

The multi-shape loft with first vertices properly aligned
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This example also shows another potential situation when creating lofts. When there are shapes
along the path with different vertex counts, there can be some unpredictability with how

3ds Max Design will generate surfaces. Refining the shapes so there is as good a correlation
between vertex count and placement will give the best and most predictable results.

A vertex is added along one side of the base rectangle to match the top shape

Shape Steps and Path Steps

The Skin Parameters rollout allows you to control the number of faces used in the creation of lofts.
Other important parameters can also be found in this rollout. Shape Steps controls the number of
faces around the loft, while Path Steps controls the number of steps along the path.

Shape and Path steps were lowered to 3 on the right-hand object from the default of 5 on the left.
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Deformation Grids

You can use deformation grids in lofts to produce interesting 3D geometry. There are five
deformation grids: Scale, Twist, Teeter, Bevel, and Fit. The Scale Deformation grid lets you change
the shape size along the length of the path.

o
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Scale deformation used equally in X and Y

The scale deformation grid becomes even more flexible when you scale differently in
the X- and Y-directions.

Scale deformation used with different X and Y scale values
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Scatter Tool

The Scatter tool lets you distribute one object over another. It is useful whenever a multitude of
objects are required over the surface of another object, such as rocks or trees over a landscape.

The Scatter object is found in the Create panel > Geometry > Compound Objects.

OGO & 3 %

ICumpuund Objects |v
1= Object Type | L - IR | P
™ AutoGrid ™ )y’( e
Morph | tter | — o —
Conform |  Connect | S——
BlobMesh | Eﬁ'1apel'4age| . &
Boolean | Terrain |
Loft | Mesher |
oBoolean |  ProCutter |
The Scatter tool Distributed rocks over an uneven terrain
ShapeMerge

The ShapeMerge tool uses both a 3D geometry object and a shape. The Shape is used to rapidly
refine the geometry of the 3D object so that it can be removed or detached or simply to create

a new element or collection of faces. A simple example of ShapeMerge is where you have a
landscape form and you wish to draw a walking path through the form that follows the undulations
of the 3D geometry. Simply draw a shape of the path, and use the ShapeMerge compound object
on the landscape.
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A 3D Landscape and spline ShapeMerge used to create the path
The ShapeMerge tool is found in the Create panel —~ Geometry —~ Compound Objects.

| | O[] 2|
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ICumpound Objects |V '
1= Object Type |
T AutoGrd
Moph |  Seatter |

Conform |  Connect |

The ShapeMerge tool
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Exercise | Using Booleans to Create a Building Shell

In this exercise, you'll be using ProBoolean operations to edit the geometry of the
gas station building.

1 Open the file Gas Station Shell. max. The scene contains two wall shells extruded
from 2D splines.

[ +] [ Ornthographic | [ Wirstrame |

2 Select the Upper Walls object on the right side of the User viewport.

3 Goto the Create panel, and in the Geometry category choose Compound Objects from the
drop-down list.

I

r_[:lgrt I\E):17 ?%g% &

Standard Primitives |v ]

Standard Primitives i
|Extended Primitives

1

Particle Systems
Patch Grids
MURES Surfaces
Doors

Windows
mental ray

AEC Extended
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4  On the Object Type rollout, click the ProBoolean button.

= Object Type |
I AutoGrd
Morph | Scatter |
BlobMesh | ShapeMerge |
Boolean | Temain |
loft |  Mesher |
ProBoclean |  ProCutter |

5  Make sure Operation is set to Subtraction.

|- Parameters |
—Cperation:

£ Union I Imprint
' Intersection | Cookie
@ Subtraction

" Merge

i Attach (Mo Intersections)
™ Insert

6  Click the Start Picking button.

1= Pick Boclean |
StartPicking |
" Reference  Copy
% Move " Instance
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7  Select the Openor1 object that defines the positive volume of the garage door opening.
The positive volume of the garage door opening now forms a negative space in the wall:
the opening.

[ +] [ Drihographic

8  Change the Operation in the Parameters rollout to Union.

‘ Note: The Start Picking button is still active.
9  Click the Lower Walls object to the left of the Upper Walls.
‘ Note: The edges between the two volumes are automatically cleaned up.

10 Change back to Subtract Mode, the Start Picking button is still active.
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11 Select the Openz object (box). You now have a door opening in the lower section
of the building.

12 Select the Open3 object that forms the opening for the window.

13 Inthe Orthographic viewport, press F3 to switch to a shaded view. Below is the completed
wall shell of the building.

ographic ] [ Wireframe |

14 Press the Start Picking button to exit that mode and then Esc to exit the Boolean operation.

15 Right-click and choose Unhide All.
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16

17

18

19

20

21

22

Click Yes in the dialog that appears.

Press F3 to switch the User viewport back to wireframe mode.

Some new elements appear in the viewport: a series of rectangular objects that will be used
to make the concrete block walls more irregular and a flagstaff.

Make sure the shell of the building is still selected.
Go to the Modify panel and set the Operation type to Union.
Click the Start Picking button.

Zoom in if you need to and Pick the Flag Staff object. The flag staff object is added
to the volume.
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23 Change the Operation to Subtraction.

24 Pressthe H key.

25 Select all objects that start with the word Block.

I Pick Object M X

Select Display  Customize
CEFEIREEIRIE e S n] sl
Find: | Selection Set: - B L =
Mame Revit Category | Revit Family |Revit Type |~
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26 Click the Pick button in the dialog.

This operation has quickly removed the Block objects. But there are a few things that will need

to be corrected. You might notice that two of the rectangular blocks near the middle of the right

wall have disappeared. These blocks were named “Block Pushout” and “Block Pushouto1.” These
elements were meant to be added (Union operation) with the walls to add mass. By mistake, they
were subtracted in the previous operation. You'll correct this in the next few steps.

27 Inthe Modify panel, at the bottom of the Parameters rollout, use the scroll bar to find the
two Block Pushout objects at the bottom of the list of operands.

Change Operation | |

4; Subtr - Open03 [l
5: Union - Flag Staff B
f: Subtr - Blodk Cut

7: Subtr - Blodk Cutdl

8: Subtr - Blodk Cutd2

9: Subtr - Blod: Cutd3

10: Subtr - Block Cut04

11: Subtr - Blodk Cut0s

12: Subtr - Blodk PushoutD!
13: Subtr - Block Cut07

14: Subtr - Blodk Pushout
15: Subtr - Block Cut10 | |
16: Suhtr - Block Cuti1

[ [ | [

28 Select both objects in the list. You can use the Ctrl key to make multiple selections.

29 Select Union in the Operation area of the Parameters rollout.

I= Parameters |
Operation:
& Union I imprini
" Intersection | | Cookie:
¢ Subtraction
" Merge
" Attach (Mo Intersections)
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30 Click the Change Operation button. The missing blocks reappear on the concrete block wall.

31

32

33

Zoom into the flagstaff area in the user viewport and switch into Smooth + Highlight mode
(F3) with Edged Faces on (F4).

Notice the gap between the flagstaff and the wall now that the blocks were subtracted. This
problem would not have occurred if the Union operation was performed last. The flag staff is
detached from the wall due to the subtraction of the block cutout objects.

Click the Flag Staff object near the top of the list of operands.

In the Edit box next to the Reorder Ops button, enter 60. This will ensure that the union
occurs at the very end, after all operations in the list have been calculated.
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34 Click the Reorder Ops button.

—5sub-object Operations ———
@ Remove ¢ Copy ¢ Inst

-U Unlun Fg«?r'l.l'l.falls

The Union operation is calculated last and no gaps are shown between the wall and the flagstaff.

[+]1[ Orthograf® . W + Highlightz 4 Edaed Faces |
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Exercise | Creating a Screwdriver Blade

In this exercise you will create a screwdriver blade using the loft tool

1 Open the file Loft Start.max. The scene shows three simple shapes: a line, a circle,
and a rectangle.

2 Select the Straight Line object. You'll use it as a path for the resulting Loft object.

3 Inthe Create Command Panel, under Geometry, select Compound Objects from
the pull-down list.

Lesson 17 | Using Compound Objects




4  Click the Loft button in the Object Type rollout.

wvi

6

Selecting the circle shape extrudes the circle along the linear path. This creates a simple lofted

object. Next, you’ll make this lofted object a bit more complex by changing the shape at the end
of the loft.

7  Go to the Modify panel.
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8 Inthe Path Parameters rollout, change the Path Percentage to 100.

9  Click the Get Shape button again but this time, select the rectangle.

[+ ] [ Orthographic ] | -+ Highlights |

The Loft object has a more complex form as the shape transitions from one end to another,
going from a circular to a rectangular cross-section.

10 In the Path Parameters rollout, change the Path Percentage to 75.

11 Make sure the Get Shape button is still selected.
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12 Select the circle again.

[+][ Otk

The shape of the loft remains consistent from the start to 75% along the length; then it begins to
change into a rectangle.

13 In the Path Parameters rollout, change the Path Percentage to 85.

14 Select the rectangle again.

The shape has a faster transition from circle to rectangle.

15 In the modifier stack, click the plus sign next to the Loft object to open its hierarchy
of sub-objects.
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16  Select the Shape sub-object level.
17 Click the rectangle next to the circle that creates the circle-to-rectangle transition.

18 Change the Path Level to 90.

The shape is repositioned along the path, and the loft has a more attractive appearance.
Finally, the end of the screwdriver blade should be adjusted to taper down. This could be
accomplished in a number of ways, by using another shape, using the more advanced loft
deformation tools, or simply scaling the cross-section.

19 Select the rectangular cross-section at the tip of the blade.

20 Using the Scale tool, scale down the selected cross-section to about 50% of its original size.
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Although the object appears fine in the shaded orthographic view, the front view reveals a twisting
in the lofted object. This can be corrected in the Shape sub-object level. Also, the head of the blade
should have straighter angles as opposed to curved edges. You'll be fixing that in the next few steps.

21 In the modifier stack, click the Compare button in the Shape Commands rollout.

22 Inthe Compare window that appears, click the Pick Shape button.

eampare BEX)
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Click the rectangle shape at 9oos along the lofted object. The rectangle shape will be brought

23
into the Compare window.

=
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24 Click the Circle that is positioned at 75% along the path.

r:l Compare Q._‘
| X
<| L [
=Rl ey

You now see both shapes displayed in the Compare window. The reason you’re getting a
twisting effect is that the first vertices of the shapes are slightly misaligned. You'll correct

this by rotating the shape.
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25 Click on the Pick Shape button in the Compare window to disable it.

26 Inthe Orthographic viewport, select both circular cross-sections positioned at path percent
o and 75%, respectively.

iath +Highlights |

27 Onthe main toolbar, click the Select and Rotate button.

28 Still in the Orthographic viewport, click and drag on the blue circle of the Rotate gizmo
(local Z-axis) until you see the twisting in the Front viewport disappear. The first vertex on
the circle in the Compare window should be pointing “South/East”, the same as the first
vertex on the rectangle.

] Compare

e

29 Close the Compare window.

30 Inthe Modify panel, exit Shape sub-object mode.
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31 Expand the Skin Parameters rollout and enable Linear Interpolation to remove the curvy
look of the blade head.

32 Maximize the Orthographic view, and switch the Display mode to Smooth + Highlights +
Edged Faces.

33 Save your file.
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Exercise | Enhancing a Building Landscape
In this scene, you'll use ShapeMerge and Scatter to enhance a Building Landscape.

1 Open the file LakeHouse_Landscape.max.

Only a few objects remain in the scene.
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3 Inthe Orthographic viewport, zoom in to the area at the front of the undulated plane.
There is a spline that indicates where the driveway and walkway should be in front
of the house.

4  Select the Landscape object.

5  Go to the Create tab in the Command panel.

6 In Geometry, select Compound Objects from the pull-down list.

d|& @ 2
OGS GO 22 %

Standard Primitives [ w

Standard Primitives
Extended Primitives
Compound Objects
Particle Systems
Patch Grids
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Doors
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7  Select ShapeMerge.

[ ObjectType |
© AutoGrid
Morph |  Scatter |
BlobMesh | ShapeMerge |
Boolean | Temmain |
loft |  Mesher |
ProBoclean |  ProCutter |

8  Click on the Pick Shape button in the Pick Operand rollout.
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9  Click on the Lineo2 object.

1= Pick Operand

" Reference ¢ Copy

" Move # Instance
1= Parameters |
—Operands ————————————

Mesh: Landscape

Mame: |

Delete Shape |

Ewiractfinerand |

At this point the ground surface has been refined although it is a bit hard to see.
10 Go to the Modify tab in the Command panel.

11 Select Edit Poly from the Modifier List.

Edit Mormals
Edit Patch
Edit Paly
Face Extrude
FFD 2%2%2
FFD 3x3x3

12 Go to the Element sub-object level

[,_

Selection |
S0 Be ‘

The surface area defining the driveway and walkway is selected.
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13 Inthe Edit Geometry, click the Detach button.

14 Inthe modifier stack, right click and select Collapse All.

You now have two separate objects, that define the surface of the landscape.
15  Select the area that defines the driveway and walkway.
16  Rename the object Hard Surfaces.

17 Change the object color to a dark blue.
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18  In the Orthographic viewport zoom in to the area just in front of the driveway.

[+ ][ Orthographic | [ Smoath

You should see a rock and a small plant. You will use these objects to add some variety to the
surface of the landscape outside of the driveway and walkway.

19 Select the Rock object.

20 Inthe Create tab, select Scatter.
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21

22

23

24

Click on the Pick Distribution Object button

In the Camera view, select the Landscape object outside of the hard surfaces.

114 Smeoth = Highights « £

The Landscape object changes color. Scatter creates a duplicate distribution object that can be
turned off. You probably will not see the effect of the Scatter either since by default only one object
is created in the Scatter.

In the Modify tab, go to the Display rollout of the Scatter object.

Select Hide Distribution Object.

£ Display |
—Display Options ———————
C Proxy @ Mesh
Display: [100.0 | %/%
Mew | Seed: [12345 3
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25 Inthe Scatter objects rollout, in the Source Object Parameters group, increase the
duplicates to 100.

You should be careful when you use Scatter, since it has the potential to greatly increase the
number of polygons used in your scene.

[+][Camerall ][5 + Highlights ]
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26 In the Distribution Object Parameter group, select Random Faces.

This will make the distribution of the Rock object more random over the landscape surface.

27 Inthe Orthographic viewport, zoom in to an area where you can see several of
the Rock objects.

28 Turn off Edge Faces mode.

| [ Orthographic

The rocks are oriented and sized identically; you will introduce randomness in their pattern in the
next few steps.
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29 In the Transform rollout, enter the following values: X=20, Y=15, Z=45.

These values introduce randomness in the rotation of the rocks in X, Y, and Z.

30 Inthe Scaling group, type X=20, Y=10, Z=30.

This will introduce randomness in the size of the Rock objects.

31 Inthe Display area, click on Proxy.
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32 Change the Display value to 25%.

These values change the number of objects that Scatter displays in the viewport only. Reducing the
number and complexity (through a proxy, which is a simplified object) helps the regeneration of the
display of the scene - for example, during zooms and pans.

Note: Ifyou do not like the distribution of objects, you can change it by using a seed value
in the Uniqueness group.

If you wish to continue the exercise, distribute the plant object in a similar fashion over the
landscape surface.
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Introduction

In this section, you will learn about lighting a 3D scene in 3ds Max Design. Being able to
create a well-lit scene, is the beginning of creating a good image and animation.

Use the different light types

Create a simple light setup

Use various lighting tools

Use indirect illumination and exposure controls
Simulate daylighting in a scene

Use various lighting effects



Lesson 18 | Light Types

Introduction

Lighting is an essential part of the visual process. Without proper lighting, the best models,
materials, and camera placements will not create good images. 3ds Max® and 3ds Max Design offer
a variety of ways to achieve proper lighting. In this lesson, you will learn about various light types
and some fundamentals of lighting.

Each lighting situation provides challenges; good lighting is the beginning of an excellent image

Objectives

After completing this lesson, you will be able to:
« Use the standard light types
« Describe how photometric lights work
« Use mental ray area lights
« Use color, intensity and distribution of lights to create lighting setups

« Apply and modify different shadow types to lights in a scene
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Note: Ifyou are using 3ds Max rather than 3ds Max Design, before proceeding with the
sections of this book regarding lighting, materials, and rendering, you will need to
switch the defaults for 3ds Max. If you are using 3ds Max Design, you do not need to
do anything at this point. l

Go to the Customize menu, select Custom Ul and Defaults Switcher. Select Max.mentalray for the
initial settings for tool options, at the upper left. Select ame-light if required for the Ul schemes to
the upper right.

Choose initial set'tings for tool optiu'ns and Ul layout.

Initial settings for tool options: UI schemes:

i ModularTeolbarsUI
et

J Max.mentalray i

DesignVIZ.mentalray

ame-light Ul

Custom Ul and defaults switcher

You will need to restart 3ds Max afterwards for these changes to take effect.
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Light Types

Standard Lights

Standard lights are very flexible and easy to use. They can be controlled and adapted to fit the kind
of lighting designed by the artist. They are not physically accurate, but their range of controls helps
achieve the kind of realism an artist craves for.

Omni Light

The Omni light simulates rays shining out from a single point in space. Rays are emitted uniformly
in all directions. This is somewhat similar to a bare light bulb.

Scene lit with an Omni light
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Spot Light

The Spot light also simulates rays shining out from a single point but limits the illumination to
a specific cone-shaped volume. This kind of control, which allows you to aim a light at a specific
target, makes the Spot a popular choice for many lighting artists.

Scene lit with a spotlight

You have total control over the beam of light that defines the illumination cone. In fact, there are
two cones that you can control: the hotspot (inner cone) and the falloff (outer cone).

Spotlight cones
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When the two values are close, the cone of light becomes very sharp and translates into a crisp
pool of light in the scene. However, if you set a Falloff value significantly higher than the Hotspot
value, then you get a much softer-edged cone of light as the light intensity spreads from the inner
to the outer cone.

Equal-sized Hotspot and Falloff values

Falloff value twice the size of the Hotspot value

A Spot light can be targeted or free.
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Target Spot

When you create a Target Spot, you use the target object (in the form of a small square) to orient
the spotlight. The spotlight itself will always point to (look at) that target. This makes the Target
Spot very easy to position in the scene. In addition, by linking the target to an animated object in
the scene, you can ensure the spotlight will always follow the animated object.

Target Spots make it easy to highlight and follow objects

Free Spot

When you create a Free Spot, you orient that spot using the Rotate tool. A good example of when
to use a Free Spot is when simulating the headlights on a car. As you animate the car in the scene,
the spotlights’ orientation follows that of the car.

Free Spots are useful when attached to objects
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Direct Light

A Direct light has roughly the same workflow as a Spot light but casts rays through a cylinder
instead of a cone. The rays are therefore parallel, making the Direct light suitable for simulating
distant light sources, such as the sun.

Because the Direct light casts parallel rays, it does not matter how far you place it from the objects
in the scene; the only thing that matters is the direction in which it’s pointed.

Scene lit with a Direct light

Much like a Spot light, you can control the softness of the Direct light’s cylindrical beam with
Hotspot and Falloff values. A Direct light can also be targeted or free.

Direct light Hotspot and Falloff cylindrical beams
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Photometric Lights

When you use photometric lights, the software provides physically based simulation of the
propagation of light through an environment. The results are not only highly realistic renderings,
but also accurate measurements of the distribution of light within the scene. The measurement of
light is known as photometry.

Because photometric lights are physically accurate, they require that the scene is set using
realistic units. A light that is adequate to illuminate a bedroom will not be sufficient to illuminate a
football stadium.

Light Distribution
Photometric lights use different distribution methods: Isotropic/Diffuse, Spot, and Web.

These methods determine how light is distributed from a light source. Choosing Web
Distribution gives you the ability to attach an IES file for specific manufacturer’s lights.

Photometric lights distribution
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Isotropic/Diffuse

This distribution type is the default for all new lights. For the point light (Isotropic), the light is the
same in all directions. For linear and area light (diffuse), light that leaves the surface at a right angle
is at the light's greatest intensity. At increasingly oblique angles, the intensity of the emitted light
diminishes. Question this section!!

Isotropic/Diffuse distribution

Spot

Only the point light can have this distribution that makes it behave like a focused beam
of a flashlight. The Hotspot (Beam) and Falloff (Field) angles can be set as for the standard
Spotlight objects.

Spot distribution
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Web

Web distribution enables you to customize the intensity of the emission. You need a definition file
(*.1ES) that is usually provided by light manufacturers for each of their light fixtures.

o
ir

L LALLL

Web distribution

Light Types

A Photometric light, like a standard light, can be either Free or Targeted.

Free or targeted Photometric lights
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Area Light

A Photometric Area light emits light from one of six different shapes: point, line, rectangle,
disk, sphere, and cylinder.

Various shapes of Photometric lights

mr Lights

mr (mental ray) Lights are non physically based lights. They come in two basic forms: mr Area Omni
and mr Area Spot. These two lights are mostly useful when you use the mental ray renderer. This is
when their special features come into play. mental ray is the default renderer in 3ds Max Design.

If you are using 3ds Max, the Scanline renderer is the default. As noted previously you should
change the Custom Ul and Defaults to Max.mental ray, from the Customize menu.

mr Area Omni Light
When using the mental ray renderer, the mr Area Omni light emits light from a spherical or

cylindrical volume, rather than from a point source. This creates a more realistic rendering under
mental ray. Keep in mind that area lights take longer to compute.
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Shadows from an mr Omni light

mr Area Spot Light

When using the mental ray renderer, the mr Area Spot light emits light from a rectangular or disc
shaped area, rather than from a point source. This is different from the mr Area Omni that emits
light from a spherical or cylindrical volume. As with all area lights, however, the mr Area Spot lights
takes longer to compute. Both the mr Omni and Spot light area properties can be turned off for
quick test renders.

El;ﬁﬂ wE 5

Area light parameters rollout
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Light Attributes

Color, Intensity, and Distribution
Non-Physically based lights

The subtle use of color is a very powerful tool to reach your audience’s emotions. Color can be
used in a variety of ways, by applying materials to objects, by using backgrounds, or by affecting
the light color, among others.

There’s a direct connection between the colors derived from materials on objects and the color of
the lights used in the scene. Scenes can become richer and more realistic if there’s variety in the
colors of the lights illuminating objects. Differences in color temperature, typically ranging from
blue (cold) to red (warm), can add realism to your lighting.

The intensity offa Iight can also be adjusted in [~ Tntensity/Color /AR fion |

many ways, but it’s important to remember

that lighting a scene is an additive process. Multiplier: I 1.0 ﬂ |

This means that if you have multiple lights in —Decay

the scene, the sum of all light intensities makes Type: INunE lag

up the resulting illumination. Therefore, when

you start adding multiple lights, you inevitably Starti[74™ 2| [ Show

want to adjust their multiplier values so that s o

the final scene is not over-exposed. " EiﬂrtWﬂ
I~ show End: [39 %

Attenuation is the process of a light’s intensity

diminishing with distance. You can control —Far Attenuation ——————

this effect with Standard and mr lights by I Use -SMIEIS" ﬂ

specifying exact distances where attenuation " Show End: IlE'EI' ﬂ

begins and where it ends, or by using Decay
values. You can also choose the (unrealistic)
solution of not attenuating a light at all, in
which case its distance to an object in the
scene becomes irrelevant.

Intensity/Color/Attenuation rollout for non-
physically based lights

With a Standard or mr light selected, Color, Intensity, and Attenuation can be set in the Modify
panel under the appropriately named Color/Intensity/Attenuation rollout.
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Physically based lights

Color and Intensity work differently with Photometric lights than they do with Standard or
mr lights. Even Attenuation has fewer controls as it always works in an Inverse Square format

when dealing with photometric lights.

The light color in a photometric light is typically set using predefined standard values found
in a drop-down box. The light intensity is set in Lumens, Candelas, or Lux at a specific distance.
These values can be obtained from light manufacturers. A 100-watt bulb is about 1750 lumens,

or 139 candelas.

|- Intensity/Color jAttenuation |
~Color

@ |Incandescent flament v

e KEh‘h:IWﬂJ
Filter

~Intensity
©m #Food £ lkat
[1500.0 [&f33" =
DG
Resulting Intensity:
1500.0 cd
- [0.0 2%

r Incandescent |smp color
shitt when dimming

—Far Attenuation —

[ uUse Startf6s” 3|
I show E}d:llﬁ'ﬁ' ﬂ

Intensity/Color/Attenuation rollout for
physically based lights
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Shadows
Importance of Shadows

We see shadows every day but we seldom stop to consider how vital they are in helping to
establish the relationships with the spaces that surround us. CG shadows differ greatly from those
in the real world, however, and creating believable shadows in a 3D environment requires skill

and the ability to analyze shadow form, color, density, and general quality. Arguably, the most
important visual cues that shadows provide are perception of depth and positioning between
objects in an environment.

The car on the left appears to be floating in space. The car on the right is more grounded because
of its shadow.

The Importance of shadows

Various shadow types are available in 3ds Max and 3ds Max Design but all are based on either of
two algorithms: shadow maps and ray-traced shadows. There are considerable differences between
the two types as the choice will ultimately dictate rendering quality and speed.

Shadow Maps

The shadow map method uses a bitmap that the renderer generates before final rendering. The
process is completely transparent and does not store any information on the hard drive. The
bitmap is then projected from the direction of the light. Shadow maps can be fast to calculate and
can produce soft-edged shadows. On the downside, they are not very accurate and do not take
objects’ transparency or translucency into account.
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Shadow map with soft edges. The shadowing is uniform and does not recognize the
transparency of the glass.

s e

/ . m“\

Shadow map shadows

Ray-Traced Shadows

Ray-traced shadows are generated by tracing the path of rays from a light source. They are more
accurate than shadow maps but generally produce hard-edged shadows. Because ray-traced
shadows are calculated without a map, you do not have to adjust resolution as you do for shadow-
mapped shadows, making them easier to set up. Ray-traced shadows take transparency and
translucency into account, and can even be used to generate shadows for wireframe objects.

Ray-traced shadow with hard edges. The transparency of the glass is taken into account.
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More Shadow Types

There are other shadow types that you can use. Advanced ray-traced shadows are similar to
ray-traced shadows but provide better anti-aliasing control and can generate soft-edged shadows.
Area shadows simulate shadows cast by a light that has a surface or a volume as opposed to a
point. Shadows of this type tend to become more blurred with distance. Mental ray shadow maps
are to be used with the mental ray renderer.

Advanced ray traced shadow

Area shadow
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In addition to these shadow types, the shape and size of the light source will affect the sharpness
of the shadows.

O

Ray traced shadow from a point light source

D

£

Ray traced shadow from a spherical light source
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Viewport Shading

Viewport Shading is a new method of displaying lighting setups before committing to rendering
the scene. You will find controls for viewport shading in the Shading viewport label menu, under
Lighting and Shadows.

Smooth + Highlights

w Smooth + Highlights
Hidden Line
Wireframe
Flat:

Edged Faces

 Ligt and Shado v Iluminate with Scene Lights
Transparency Tluminate with Default Lights

Mg 4

X v Enable Exposure Control in Viewport
Okher Visual Skyles 3 - .
Enable Shadows

viewport Background  »|  Enable ambient Gcclusion

' Configure. ..

Hardware Shading allows you to Display more precise lighting in the viewport

Before Hardware Shading is turned on, the outline of the spotlight is not properly defined.
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With Hardware Shading, the cone of the Spot light and the falloff of the light are apparent

Once Hardware Shading is enabled, you can also turn on Shadows display. You can enable Shadows
in the Shading viewport label menu, under Lighting and Shadows.

ith + Highl

w Smooth + Highlights
Hidden Line
Wireframe
Flat

Edged Faces

v Iluminate with Scene Lights

TransEarency 3 Tlluminate with Defaulk Lights
wiew ¥| o Enable Hardware Shading Shift+F3
w Enable Exposure Control in Yiewpork

i [ P
Other Wisual Styles (e : 1

Enable Ambient Occlusion

Wigwport Background

Configure. ..

Enabling Shadows in the Shading viewport label menu
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|

Shadows enabled

When a light that supports soft shadows is being used, such as an mr Area Spot or a photometric
light, soft shadows can be turned on in the viewport display. In this case you will need to go to the
Viewport Configuration dialog, Lighting and Shadows tab.

oth + Highlights

v amooth + Highlights
Hidden Lire
‘WireFrame
Flat

Edged Faces

Lighting and v Illuminate with Scene Lights
Transparency 3 Tlluminate with Defaulk Lights

e | v Enable Hardwars Shading Shift+F3
v Enable Exposure Control in Viewport
v Enable Shadows

Enable ambient Coclusion

Other Wisual Skyles 3

Viewport Background

Configure selection
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In this dialog you can toggle the display of Hard and Soft shadows.

@ﬁiﬁpﬁﬁoﬁﬁgﬁmﬁon
Renderng Method | tayeut |
Regors | Statistics

|
%
|
|

[~ Viewpart Lighing Opfions (Viewport Shading)
~Tuminte Scene With:
® Scene Lichts
 Defauitlights
@ 1light
2l
[V Enable Hardware Shading
[~ Auto Display Select=d Lights

~Apply to
% Active Viewport Orly
Al Venprta.
 Albut Active

" Good (SM2.0 Option} Viewport Shadow Tntensity [1.0_ 4]
¥ | Transoatenty Suppartas Amblent Oedissn

Soft Shadows enabled
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Exercise | Creating a Target Spot

Reset 3ds Max Design.

-

Open the file shadows.max. The scene shows a wine glass on a flat wooden surface.

N

3 Make sure the Perspective viewport is active and then press the Fg key to render the scene.

The rendered scene looks flat for lack of contrast. The lighting is uninteresting and the absence of
shadows makes for a weak connection between the glass and the tabletop.

4  Right-click the Front viewport to activate it.

5  Onthe Create panel, click the Lights button. Make sure you have the Standard in the
type list selected.

Chapter o3 | Lighting




6  Click mr Area Spot on the Object Type rollout.

7  Inthe Front viewport, click and drag from the top-right corner onto the wine glass.
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8
that Shadows are enabled.
IRay Traced Shadows iv
Exdlude...
9 Activate the Perspective viewport.
10

[ Smooth + Highlights ]
v Smoath + Highlights
Hidden Line
Wireframe
Flat

Edged Faces

Lighting and Shadows

| v Tluminate with Scene Lights

Transparency »

Tlluminate with Default Lights

Go to the Modify tab of the Command panel. In the General Parameters rollout, make sure

Click on the Shading viewport label menu, and select Lighting and Shadows —
Enable Hardware Shading.

KWiew 3l

Viewport Background
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11 Click once again on the Shading viewport label menu, and select Lighting and Shadows —
Enable Shadows.

| Smocth + Highights +

v Smaoth + Highlights

Wireframe
Flat
Edged Faces

Lighting and Shadows » + Iluminate with Scene Lights

Transparency » Thuminate with Defaulk Lights
i ¥ Enable Hardware Shading Shift+F3
v Enable Exposure Control in Yiewport

Other Visual Styles b. |_ ﬂ“m

Viewport Background  # Enable Ambient Occlusion

Configure..,

Hardware Shading gives you a more accurate representation of the lighting directly in the
viewport.

12 Render the scene again.
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By default, the Spot light casts shadows. The Hotspot and Falloff values are very close, making a
“theatre spotlight” effect as the edge of the pool of light is very crisp.

13 Make sure the light is still selected, go to the Modify tab, and expand the Spotlight
Parameters rollout.

14 Set the Hotspot/Beam value to 15.0 to decrease the light cone, where the intensity is
at its maximum.

|- Spotlight Parameters |
—Light Cone
I~ Show Cone I~ Overshoot
Hotspot/Beam: [15.0 -
FallofffField: [100.0
@ Cirde ¢ Rectangle
Aspecti[1.0 3| Bitmap Fit.s

15  Set the Falloff/Field value to 100.0 to increase the overall diameter of the light so that the
Spot light encompasses more of the 3D environment.

16 Render the Perspective viewport again.
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17 With the light still selected, open the Area Light Parameters rollout at the bottom of
the Modify panel.

18 Change the type to Disc, and the Radius value to 100.0. This value changes the effective size
from which light is emanating.

|- ArealightParameters |

v on

[~ Show Icon in Renderer

Type:

IDisc i
Radius: [100.0 2]
Heght:f1.0 |2
Widtief1.0 |3

"5amples

w2 wE 3

19 Render the Perspective viewport.

The shadow is blurred now, which would be consistent with light coming from a large surface
rather than a single point.
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Lesson 19 | Simple Lighting Setup

Introduction

Lighting setups can be fairly complex, but in many situations a simple lighting setup will suffice.
In this lesson, you will learn about a simple lighting setup called the three-point light setup.

Sometimes a simple lighting setup is all you need

Objectives

After completing this lesson, you will be able to:

« Use the three point-lighting system for simple lighting setups
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Three Point-Lighting

As its name implies, the technique of three-point lighting uses three lights with very specific
functions. It is a technique that is firmly established in cinematography and is one of the
foundations in CG lighting as well. This technique emphasizes three-dimensional forms in a scene.

Rendered scene with three-point lighting
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The Key Light

The key light is the main or dominant light in the scene. It is often the only one that casts shadows
and is used as the primary light source in the scene.

The key light

The Fill Light

The primary purpose of the fill light is to control shadow density. It is often not enough to control
the density of the main light’s shadows. The fill light helps to remedy that problem by softening the
effect of shadows in the scene. At the same time, it acts as a bounce light, simulating or enhancing
global illumination. Typically, the fill light is less intense than the key light.

The fill light
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The Backlight (or Rim light)

The backlight’s sole purpose is to separate the subject from the background, giving the scene
greater depth. It works by illuminating the back of an object or character so that the silhouette is
easier to see.

The backlight
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Exercise | Working with Three-Point Lighting

In this exercise, you will use a simple lighting technique called three-point lighting. This technique
provides you with good lighting without the need for indirect illumination, thereby speeding up
render times.

Reset 3ds Max Design.

-

Open the file 3-point_start.max.

N

3 With the Camera viewport active, press the Fg key to render the scene.

The scene shows the rendering of a statue based on 3ds Max’s default lighting. The general mood
is far from interesting, so you'll use the three-point lighting technique to make the scene more
appealing. This technique does not require indirect illumination, so for the purposes of this exercise
you will turn it off.
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In the lower part of the Render Window, move the Final Gather Precision slider to the left
to turn off Final Gather.

Final Gather Precision:
Final Gather Disabled

N

-

Dismiss the Render Frame window.
On the Create tab of the Command panel, click the Lights button.
Make sure the Light Type list is set to Standard.

Choose mr Area Spot from the Object Type panel.

A & e 2
OB o = %

IStandard v
= Object Type )
[~ AutoGrid
TargetSpot |  Free Spot |
Target Direct| Free Direct |
omni |  skylight |
mr Area Omnil mr Area Spot

g
- =
15
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9 Inthe Front viewport, click and drag from the top-left corner to the statue.

10 On the main toolbar, click the Select and Move button. In the Top viewport, move the
spotlight and position it in the bottom-left corner of the viewport.

[+][Tap]]

11 On the Modify tab, rename the spotlight Main_Light.
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12

13

In the Camera viewport, click on the Shading viewport label menu. Select Lighting and
Shadows — Enable Hardware Shading.

Smooth + Highliahts ]

v Smooth + Highlights
Hidden Line
‘Wireframe
Flat

Edged Faces —

v Iluminate with Scéﬁ-e Lights
Transparency » Hluminate with Default Lights

x¥iew

Cther Yisual Styles

Wiewport Background

Configure. .,

Jff ey Y e —

Click on the Shading viewport label menu again. Select Lighting and Shadows —
Enable Shadows.

v Smoath + Highlights

Hidden Line
Wireframe
Flat

Edged Faces

Transparency ¥ Tluminate with De

| Lighting and Shadows }f{v Tluminate with S(erxe’LigEs.

Fault Lights

Hiiew ': v Enable Hardware

Other Visual Styles 3

\iewport Background b

Configure...

shading Shift+F3

v Enable Exposure Control in Viewport

Enah[e:mbnenlt Ocelusion
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Hardware Shading gives you a better idea of the effect of the lights.

Before you make adjustments to the main light, you'll create the fill light and backlight.
14 Onthe Create panel, under Lights, choose the mr Area Spot again.
15 Inthe Front viewport, create a second light by dragging it from the center-right of the

viewport to the statue.

[+ ][ Front] [Wi
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16  Using the Move tool, adjust the position of the new spotlight in the Top viewport so that it’s
directed at the statue from roughly the opposite direction of the main light, using the camera
vector as a mirror plane.

.

17 Rename the second light Fill_Light. }-'......-

18 Create one more spotlight in the Front viewport, dragging from the top-center of the
viewport to the statue.
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19 Inthe Top viewport, move the new spotlight so that it’s directed at the statue from the
northeast direction.

[+] [ Tap ] [Wirefame |

20 Rename the light Back_Light.

AL

With the three lights inserted, the lighting is too bright. In the next several steps you will make
adjustments to balance the lighting.

21 Select the Main_Light and go to the Modify panel.
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22 On the General Parameters rollout, verify that Shadows are on and that the type is set to

Ray Traced Shadows.

|- General Parameters |
~Light Type
W on ISpot |v
V¥ Targeted 267.335
—Shadows
¥ on [ Use Global Settings
IRay Traced Shadows iv

Exclude...

23 On the Spotlight Parameters rollout, set Hotspot to 30.0 and Falloff to 100.0.

|- Spotlight Parameters [
—Light Cone
[~ Show Cone [ Overshoot

Hotspot/Beam: |3U.0 il
FallofffField: [100.0 %]

@ Cirde " Rectangle
Aspect:ll.tl ilBitmap it

Lesson 19 | Simple Lighting Setup




24 Select the Fill_Light.
25 Inthe General Parameters rollout, turn off shadows.

26 On the Intensity/Color/Attenuation rollout, set the Multiplier value to 0.4. This makes the
fill light less intense than the main light.

27 In the Far Attenuation group, turn on Use. This causes the light intensity to fall off with
distance, based on Start/End distances you specify.

28 Adjust the Start/End Attenuation values so that the light attenuates from the front of the
statue to the vault wall. Keep an eye on the Top viewport for reference.

Chapter o3 | Lighting




29

30

31

32

33

Select the Back_Light.

In the General Parameters rollout, turn off shadows.

On the Intensity/Color/Attenuation rollout, set the Multiplier value to 0.6.

In the Far Attenuation group, turn on Use.

Adjust the Start/End Attenuation values so that the light attenuates from the statue’s head

to its knees. Keep an eye on the Front viewport for reference.

Lesson 19 | Simple Lighting Setup




34 Select the Main_Light. and go to the Modify tab of the Command panel.

35 Inthe Area Light Parameters rollout change the Type to Disc, and the Radius Value to 5.0.

|- ArealightParameters |/
¥ on
I Show Icon in Renderer
Type:
IDisc |V
O
Hemght: IT ﬂ
Width:[10 3]
Samples
’711_:|5 = =

This creates a light that is projected from a larger surface that will produce a soft-
edged shadow.

36 Inthe Camera viewport, click on the Shading viewport label menu. Select Lighting and
Shadows — Configure.

[ Snpoth + Hig|'||ig|'||f.:5: +H

w Smiookh + Highlights

Hidden Line

‘Wireframe

Flat

Edged Faces

Lighting and Shadows ¥

Transparency 4 Tlluminate with Defaul Lights

e ¥| v Enable Hardware Shading Shift+F3

v Enable Exposure Conkral in Wiewpork
v Enable Shadows
Enable Ambient Occlusion

Configure...

Cther Yisual Skyles 4

Wiewwpork Background
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37 Inthe Viewport Configuration dialog, Lighting and Shadows tab, change the
Shadow Options to Soft Shadow.

38 Render the Camera viewport.

39 Compare the rendering to the first test render you created early in this exercise.
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Lesson 20 | Lighting Tools

Introduction

In this lesson, you will learn about some lighting tools and techniques. These tools will help you
manage lighting in your scenes better.

Alternative lighting setups can be quickly created with lighting tools

Objectives

After completing this lesson, you will be able to:
« Use the Light Lister to manage multiple lights

« Use the Manage Scene States dialog to save lighting setups
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Light Lister

The Light Lister is a dialog that lets you control a number of features for each light. It is a very
useful tool for managing multiple lights in your scene. You can easily turn lights off and on, turn
shadows off and on, and change various other light parameters, such as multiplier values and
shadow types, etc.

iy Light Lister g .1
iz Configuration g
| ® Alights  SelsctedLights © General Sattnge amsh|‘
= Lghts
mental ray Area Lights
or Hame Mutp,  Coler Shadows MapSrz Bas  SmRange Transn. bt Qual,

[[F) Man Lot L0 3I[ | [Ravbacesradon v [F=_2loz _al[i2  2IF[T _al[F 2iftre v [0 4
P miuge A [ I [rayraceshodon v [zl &[0 SF[T 2 2lfrece w00 2
UF Bssiont 06 2l[ |1 [Revvacesredow > [z 2l0z  2l[f0 2P T 2T 2lfwece v[@o 2

The Light Lister dialog

The Light Lister is accessed through the Tools menu.

Tools | Group  Wiews  Create  Modifiers A

Open Explorer: Container Explarer  AlE+Chrd+0
Mew Scene Explorer, .,
Manage Scene Explorer...

i Saved Scene Explorers 4
Cantainers 4
Isolake Selection alk+0
Display Floater. ..

-

Manage Lavers...

| Manage Scene States, .,

| Light Lister...

Tools menu
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Manage Scene States

Although not exclusively about lighting, the Manage Scene State dialog bears some mention at this
point. In the dialog you can save two parameters that are related to lighting: Lighting Properties
and Lighting Transforms.

I e PR

=12 o0 “I=l

Manage Scene States dialog

The Manage Scene States dialog is accessed through the Tools menu.

W Group  Views Create  Modifiers &
Open Explorer: Container Explorer  Alt+Ctri+0
Mew Scene Explarer, ..

Manage Scene Explorer,.,

{  Saved Scene Explarers »
Containers >
Isolate Selection Ale+
Display Floater. .,

Manage Lavers,..

Tools menu
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Exercise | Using Lighting Tools

1 Open the file Light_Tools.max.

2 From the Tools menu, choose Manage Scene States.

Tools | Group  Wiews  Create  Modifiers &
¢ Open Explorer: Container Explorer Alt+Ctrl4+0
Mew Scene Explorer...

Manage Scene Explorer, .,

1 Saved Scene Explorers »
Containers b
Isolate Selection Alk+Q

| Display Floater. ..
i Manage Lavers,..

I Manage Scene States, ..

3 Inthe Manage Scene States dialog, click Save.

—

1 Manage Scene States E]D .W

Save...

Restore.,,

Remames, |

Delete
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4 Inthe Save Scene State dialog, select Light Properties and Light Transforms, as the parts
to save. Enter a Scene State Name such as Main Light Left Default. Click Save.

Fa |

I"‘n;_ Save Scene State

_Emnr a Scene State name:
| Main Light Left Default v

Select Parts:

Light Properties
Light Transforms
Object Properties
Camera Transforms
Camera Properties
Layer Properties
Layer Assignment
Materials
Environment

Save Cancel

5  Close the Manage Scene States dialog.

6 From the Tools menu, choose Light Lister.

12 Light Lister
=
& All Lights
=
mental ray Area Lights
On Name Multip. Color Shadows

| ' manught [[T0 3| | [Raytrace shadow v
_JIF Fil_tight  |[o.4 3] D [v | |Raytrace Shadow v
JI'J Back_Light |[0.6 _:J I:l |~ |Raytrace Shadow | v
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7  Make the following changes to the lights in the Dialog:

« Change the Main Light Multiplier to 0.4.

 Turn off the Back_Light.

 Turn on shadows for the Fill_Light.

« Change the color of both lights to an orange color (R:255, G:150, B:50).

8  Exit the Light Lister dialog.

9  Click on Select and Move and Move the Main_Light in the Front viewport to a position
resembling the Fill Light.
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10 Select the Fill Light on the right side of the Front viewport.
11 Go to the Modify tab In the Command panel.

12 In the Intensity/Color/Attenuation rollout turn off Far Attenuation by removing the check
in the Use value.

|- Intensity/Color/Attenuation |

Multiplier: IF_:_]J

—Decay

Type: INone iv3
Starti[40.0° 2| Show
~Near Attenuation'

“luse Sstrtfo.0 3
I~ 'show End:[40.0 3

—Far Attenuation ———
I | Use S'lart: 145.6

1556 <l
I~ |show End:[208.0 %

13 From the Tools menu, choose Manage Scene States.
14 Click Save in the Manage Scene States dialog.

15  In the Save Scene State dialog, enter a new name, Emergency Lighting, and click Save.

~— _ -

_!:.5;: Save Scene State

Enter & Scene State name:
| Emergency Lighting v

SelectParts:
Light Properties
Light Transforms
Object Properties
Camera Transforms
Camera Properties
Layer Properties
Layer Assignment
Materials
Environment

Save Cancel
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You now have two scene states saved, which in this case will allow you to switch from one lighting
setup to another quickly and easily.

16 In the Manage Scene States dialog select the Main Light Left Default scene state,
and click Restore.

17 When the Restore Scene State dialog appears, click the Restore button.

The scene is restored back to its original lighting.

18 In the same fashion restore the Emergency Lighting scene state.
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Lesson 21 | Indirect lllumination and Exposure Control

In this lesson, you will work with two controls to adjust the quality and brightness of a rendered
image. Final Gather will be the main tool used in adjusting indirect illumination. Exposure Control
will be used to adjust brightness and contrast.

Images can be greatly enhanced through Indirect Illumination and exposure controls

Objectives

After completing this lesson, you will be able to:
« Use Final Gather and adjust values to refine indirect illumination.
« Describe Global Illumination.

« Adjust exposure controls to control brightness in the rendered image.
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Final Gather

Final Gather is a setting used to control indirect illumination when using the mental ray renderer.
There are several controls that are accessible in the Render Frame window and the Render
Setup dialog.

Image Predsion (Antialiasing): Soft Shadows Precision: Final Gather Predision: Reuse
MR 1, o ehadt et oal i I e ~

- - — J---»-—---—« ‘Ji . QI I~ \Famvell Gather g
Glossy Reflections Precision: Glossy Refracticns Predsion: Trace/Bounces Limits =

| . - Producti -
11,0 - Default 11.0X - Default Max. Refiections:  [5~  2] I ction
Max. Refractions: [ 3]
f £ FG Bounces: | - REnder

Bottom of the Render Window dialog

The bottom of the Render window dialog contains the most important controls for Final Gather.
The Final Gather Precision slider allows you to control the settings of Final Gather in an easy to
use slider. Moving the slider to the extreme left will disable Final Gather entirely. Placing the slider
in between the extreme left or right will select a series of Final Gather values that will improve the
results of the Indirect lllumination calculation.

Final Gather Precision:
Final Gather Disabled

._1

-

Final Gather disabled

Final Gather Predsion:

Medium

b |

-

Final Gather medium preset
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In the Render Setup dialog, Indirect lllumination tab, the same controls appear as in the Render
window dialog with an additional number of controls that can be used to further refine your Final
Gather setup.

202 |

o [Medem
Proect G Ponts From Camers Postion (et for Sle) v
0.8 3
250 |3

e
102

[

Render Setup dialog, Indirect Illumination tab
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The Render Setup dialog can be accessed either on the main toolbar or from the top of the
Render window.

Render Preset:
|——— I~ N
6
IF‘.GE! Alpha |3 |E|§
Render Setup button in the Render window Render Setup button on the main toolbar

A few points about Final Gather:

« When Final Gather is off, your render will proceed more quickely, but your shadows will
generally be very dark. If at all possible when doing test renders, turn off Final Gather.

 Turning on Final Gather will lighten shadows and produce indirect illumination automatically.
The precision of the calculation is generally set to draft until you are ready to do a final
render. Settings of low to medium are common even at final render stages.

« The more Final Gather bounces you use, the better the effect, although more than three
bounces and the increased effect is barely noticeable.

Global [llumination

Global lllumination is a general term used in CG use to describe indirect illumination. In mental ray,
Global lllumination is used to describe an alternative method of calculating indirect illumination
called photon tracing. Controls for Global lllumination are found

in the Render Setup dialog, Indirect Illumination tab.
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Caustics and Global Illumination rollout

You can use Global Illumination independently, or in combination with Final Gather. In general,
for most scenes the use of Final Gather should suffice to produce proper indirect illumination.
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Exposure Controls

Exposure control is, as its name would suggest to photographers, a method of controlling the
exposure in a rendering. mr Photographic Control is the preferred method to use with mental ray.

1- Exposure Control |

Imr Photographic Exposure Conh’cl v

v Active

Process Background
I and Environment Maps

Render Preview |

1= mr Photographic Exposure Control |
—Exposure
Preset: I(Select a preset) | i

" Exposure Value EV): [15.0 3

® Photographic Exposure:

Shutter Speed: 1/ [125.0 | %] sec.
Aperture (fstop):  f/ [16.0 3]
Film speed (150): 1000 2

Exposure Control in the Environment and Effects dialog

There are two basic methods of controlling the exposure control using this tool: Exposure Value
(EV) and Photographic Exposure.

Exposure Value is a simple numeric value; the default of 15.0 represents a good value for exterior
sunlight. Selecting a preset value for an interior rendering will change this to 2.0. Higher values will
create darker images.

Photographic values might be preferable for individuals who are more familiar with photographic
settings. Here Shutter Speed, Aperture, and Film Speed can be adjusted as you would if you were
taking a picture with a camera. Using photographic values will be more appropriate when you are
using photometric lights with scenes built in real-world units.
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Exposure will adjust in the viewport if you have Hardware Shading and Exposure Control enabled
in the viewport. This can be turned on through the Shading viewport label menu.

+ Highlights
v Smooth + Highlights
Hidden Line
Wireframe
Flat
Edged Faces

Lighting and Shadows # v Iluminate with Scene Lights
Transparency 4 Hluminate with Default Lights

it | v Enable Hardware Shading Shift+F3
v Enable Exposure Control in Viewport
v Enable Shadaws

Enable Ambient Occlusion

Cither Wisual Skyles 4

Viewport Background

Configure...

Shading viewport label menu

In addition to the controls available for adjusting the overall brightness of the image, there are
individual controls that allow you to control the brightness of the Highlights, Midtones, and
Shadows of the image.

—Image Control
Highlights (Burn): |D.25 ﬂ
Midtones: 1.0 ;J
Shadows: 0.2 =
Color Saturation: 1.0 i]
Whitepoint: 6500.0 | 3] Kelvin
Vignetting: [0.0 -

Image Control values
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- Higher values for Highlights brighten the brightest areas of the image. This value is restricted
between o and 1.0.

« High values for Midtones will brighten the overall image, but will lead to loss in contrast. This
value is restricted between o and 4.0.

- High values for Shadows will darken shadows and provide more contrast to the image. This
value is restricted between o and 1.0.

« Color and Whitepoint are values that control the saturation and color of the image.

- Vignetting values produce an image with darkened corners.

Image with a maximum vignetting value of 25.
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Exercise | Indirect lllumination and Exposure Control

In this exercise, you will use Final Gather and Exposure Control to adjust the shadows in an image,
and then the overall image brightness and contrast.

1 Start or reset 3ds Max Design.

2 Open the file Indirect lllumination.max.

3 Press Fg to render the Camera view.

Final Gather has been disabled in this render so that it can render quickly. A single light source in
the scene produces a stark image with a dark shadow.
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4 Inthe lower area of the Render window, move the Final Gather Precision slider one position
to the right. It should now read Draft.

Final Gather Precision:
Draft

R
-

5  Click on the Render button in the Render window.

The image has brightened and the shadows are lighter, revealing some details in the shadows.

6 In the Trace/Bounces Limits area of the Render window, change the FG Bounces value to 2.

Final Gather Precision:
Draft
. :
-

Trace/Bounces Limits ——
Max. Reflections:  [4~ 3
Max. Refractions: |6 il
FG Bounces: | 2 EI
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Render the image again.

~N

The image is considerably brighter now and slightly overexposed. We will correct this by applying

photographic exposure controls.

In the upper left of the Render dialog, click on the Environment and Effects button.

(-]

Render Preset:

—— |72 ]
RGB Alpha v EE

In the Exposure Control rollout, select mr Photographic Exposure Control.

9

- Exposure Control
mr Photographic Exposure Contrc| v

<no exposure control >

Automatic Exposure Control
Linear Exposure Control
Logarithmic Exposure Control

mr Photographic Exposure Control

Pseudo Color Exposure Control

Render Preview
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10

11

In the mr Photographic Exposure Control select Non Physically Based Lighting from
the Preset List.

- mr Photographic Exposure Control
—Exposure

Preset: |(Select a preset) E

(Select a preset)

" Expost Physically Based Lighting, Qutdoor Davlight, Clear !
@ Photod Physically Based Lighting, Qutdoor Nighttime
Physically Based Lighting, Indoor Daylight

Shutter Splphysically Based Lighting, Indoor Nighttime

ﬁ,permre(NﬂnPh sically Based Lighti
Film speed (IS0): [100.0 | %

Select Exposure Value (EV) and set the value to 1.0.

—Exposure
Preset: INon Physically Based Lighting v

#® Exposure Value (EV): |1.D| ﬂ

@ Phnmgraphi c Expo su;grisert Ex21_10.png**
Shutter Speed: 1/ [0.031 | 2] sec
Aperture (f-stop): f/ _T

Film speed (ISO): 100.0

Fs
-
£
b

HERE
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12 Inthe Render window click Render.

The image renders better but the image has lost some of its contrast. In the next few steps you
will make adjustments to the image. Render if you like after each change to see the effect it has
on the image.

13 Inthe Image Control change the Highlights value to o.5.

14 Change the Midtones value to 0.65.

15  Change the Shadows value to 0.75.
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16  Go back and change the Overall Exposure Value to o.5.

17  Render the image one final time.
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Lesson 22 | Simulating Sunlight

Introduction

Sunlight, whether it is simply used to illuminate an exterior scene or when it enters an interior
space, provides for interesting and potentially dramatic lighting effects. 3ds Max Desig, has specific
tools to simulate its effects.

Light is a very interesting phenomenon. We see it every day, it surrounds us, interacts with us,
and yet we understand very little about it, as its physical properties rely on complex formulas.
As an artist, you need to understand the subtleties of light without delving too deeply into its
complex nature. The key to that effect is to study light around you, understand how it is affecting
its surroundings, and try to emulate that in different 3D environments.

An interior space lit from daylight

Obijectives

After completing this lesson, you will be able to:
« Apply how light works in the real world to a CG scene
« Simulate the sun and sky in a 3D scene

» Describe the use of a Sky Portal

Chapter o3 | Lighting



Light in the Real World

Light Sources

When lighting a scene, it is important to define how many light sources affect the environment.
This is easier said than done. In any scene, there may be light sources that you may not have
noticed that are a crucial part of the overall lighting. Therefore, you may need to place more lights
than anticipated, based on your study of the scene. Bear in mind that all scenes are different and
that a lighting scenario in one may not work in another.

Consider the scene below: assuming there’s no artificial lighting inside the room, it’s easy to
assume that we are dealing with a single light source (the sun) coming from outside where, in fact,
there can easily be three to four lights illuminating the scene.

Scene without any lights (default lighting)

Scene lit with three light sources. The final render is a sum of the effects discussed below.
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Sunlight

The first light and most prominent is sunlight itself. This is created using a direct light or a direct-
based light system such as sunlight or daylight.

A direct light casting parallel rays

When Raytraced shadows are turned on and final gather is turned off, light
entering into a room will produce a bright area in an overall dark space
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Bounced or diffuse light

Another light source to consider, is the the main light bouncing off surfaces. Light reflects in the
real world. Some of its energy is absorbed, but the rest is reflected onto other surfaces, taking
with it some of the properties of the bouncing surface. With the mental ray render, this bouncing
of light is handled through indirect illumination (final gather).

Light rays coming from the sun bounce off the floor and illuminate the walls and ceiling

Turning on final gather in the mental ray render will generally give you
excellent results for bounced light
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Scattered light

The third and last light needed for this scene is the sky light (ambient lighting coming from
outside). That’s an important piece in addition to the sunlight itself. The light coming from the
windows is an important contributor to the scene. The window panes become effectively light
sources, portals if you will, to the ambient lighting outside.

il
|
i =
|
|

The window panes become portals for the ambient light coming from outside

A Sky Portal object allows you to simulate ambient light entering a space through an opening
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When you combine the effects of all three lights, the interior space is properly illuminated.

Final render with the effects of all lights

Simulating the Sun and Sky

Because of the distance of the sun to the earth, the sun is modeled as a parallel light source,
which makes the incident direction of sunlight constant over all surfaces in the scene. Even
though the sun can be viewed as a point light far, far away, it is not convenient to use an Omni
light or even a Spot light to simulate the sun (imagine placing either of these lights at 150 million
kilometers from your scene). For that reason, the sun in most 3D applications is based on a direct
light that casts parallel rays.

Effect of an Omni or Spot light through windows
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An Omni or a Spot light placed near the scene produces diverging shadows, which is not accurate
for a sun representation.

////

Effect of a direct light through windows

Using a direct light or a direct-based lighting system, the rays and the shadows run parallel,
simulating the sun’s behavior based on its great distance from the earth.

The Sunlight System

The Sunlight system uses light in a system that follows the geographically correct angle and
movement of the sun over the earth at a given location. You can choose location, date, time,
and compass orientation. You can also animate the date and time. This system is suitable for
shadow studies of proposed and existing structures. In addition, you can animate Latitude,
Longitude, North Direction, and Orbital Scale. At its core, the Sunlight system is based on a
standard direct light.

Sunlight system
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The Sunlight system is found in the Create tab of the Command panel by clicking on the
Systems icon.

52 | 8| M| @[] 2
O @ 3 Gh O 28| %

lStandard ‘ v

= Object Type |
[~ AutoGrid
Bones I Ring Array |
sunlight |  Dayight |

_ Biped |

Sunlight tool

A Sunlight system is typically created in the top view, first with a click and drag to define a rose
compass (North direction) and then an additional drag to define the orbital scale (position of
the “sun” in the form of a direct light). Once created, these parameters can then be edited in
the Motion panel.

The Daylight System

A Daylight system has many similarities to the Sunlight system, in that it is created exactly the
same way in the viewport and the properties such as geographic location, date, and time of day
are identical in the Motion panel. However, the Daylight system has many advantages over the
Sunlight system, since it actually combines the Sunlight system with ambient light (Skylight) and a
background map for the sky and ground.

In addition, the Daylight system uses mental ray-specific lights, and it can also use photometric
light data to feed the sunlight and skylight channels.
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As with the Skylight system you will find the Daylight system in the Create tab of the Command
panel by clicking on the Systems icon.

@] 2|
O @ < G O 25| %

lSt’andard ‘ Vv

= Object Type |
[~ AutoGrid
Bones I Ring Array |
sunlight |  Dayight |

__Biped |

Daylight tool

The process of creating a Daylight system is similar to a Sunlight system except you will be
prompted along the way for specific responses. First you will be prompted to use mr Photographic
Exposure Control.

L —1
'%: Daytight System Creation '

You are creating a Daylight system.
Itnsrecomnmdedhtmmummmmwmdntmmwvmeofw =
ExposueCmtds:tﬁ'nysmb:adesi:dﬁmHmEWNnn:nt&Eﬁadsddog

Yes Ne

I~ Do not show this message anymore (for this session)

Enable Exposure Control with the Daylight system
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Next you will be prompted to use the mr Physical Sky as a background map.

12 mental ray Sky Y

9 ) You are creating a 'mr Sky'!
-
Itis recommended to also add a 'mr Physical Sky' environment map.

Do you want this to be done automatically?

Creating an mr Physical Sky with the Daylight system

It’s generally a good idea to accept these defaults.
Editing a Daylight System

When you wish to edit a Daylight system, there are a few places where you will need to look.
The first thing to know is that a Daylight system has many components, two of which are
immediately displayed when you look for the object in the Select From Scene dialog.

P:@ﬁ Select From Scene E@1

Select  Display  Customize

O QS &e@Eo>EEC BB

Find: | | Selection Set: ~E5 (5 B &
Name | Revit Category | Revit Family | Revit Type |
| =1 Compass0i1

Blomino

The Daylight system in the Select From Scene dialog
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[+][Tap] [

The Daylight system in the scene

The Compass object is a helper that controls the position and rotation of the entire system. When
the Daylight system is created, north points directly up along the positive Y-axis.
Rotating the Compass will allow you to position north to be consistent with the scene.

Rotating the Compass
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The Daylight object is a special type of group called an assembly. When you select the Daylight
system and go to the Motion panel you have access to geographic data to set the sunlight position.

= Control Parameters |
° Manual
® Date, Time and Location
 Weather Data File [
Azimuth Altitude
| 170 [ 75

— Time

ol | -
Maonth Day Year

[6 22t | =|[2009 =|
Time Zoner I—E ii

™ Daylight Saving Time

The Motion panel

The Modify tab provides you access to the light information.

|- Daylight Parameters |
sunfight ™ Active

I mr Sur |v
Skylicht W Active
I mr Sky |v
—Position

" Manual

@ Date, Time and Location
i Weather Data File

SEng.,

The Modify panel
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In the Light Lister the lights associated with a Daylight system are listed separately.

E‘i Light Lister
| i
_[_,
mental ray Area Lights
On Name Multip.  Color She

JIF m_rA{EBDmr.ITﬂl:I v
rp mr Area Omi ITHD v

mr Sky Lights

On Name Multiplier  Haze
R sko2 [To 2|0 |}
mr Sun Lights

On MName Multiplier  Shadows

P sun02 f[io 2]

The Light Lister

mr Physical Sky

As soon as you place a Daylight system in your scene when mental ray is active, a warning appears
suggesting you use the mr Physical Sky as a background. When you accept this default, the mr
Physical Sky will be placed in your Environment dialog.

1% Environment and Effects g = E
Environment | Effects |
= Common Parameters [ -
Background:
Color: Environment Map: [V Use Map

] (rmr Physical Sky ) |

Scene rendered at 2 pm
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This special map type creates a sky gradient that changes based on the time of day. It has a
direct influence on the reflections calculated in the scene, and you are encouraged to use it in
conjunction with the Daylight system.

Scene rendered at 2 pm

Same scene rendered at 7 pm

Note that the mr Physical Sky will also render an image of the sun if it appears in the view
of the camera.
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mr Sky Portal

mr Sky Portal is a tool used like a light (it is found in the Photometric Lights panel) and its purpose
is to concentrate Final Gather rays in an area that you define, usually a window or a door opening.

A== 2
O Q)| F B 2 32 %

|Photometric %

Sl
-
ETR

™ AutoGrid |
Targetlight | _Free Light |

|;=-' Obiec

Mr Sky Portal tool

You create the Sky Portal object with a click and drag. Its shape is rectangular. It also has a
direction defined by a small arrow. Although you can create it in any view and then reorient and
resize it, it is best to use it in conjunction with the Autogrid feature, so you can automatically align
to any face in your scene.

Positioning an mr Sky Portal
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You will notice an increase in quality using the Sky Portal, even without increasing the number of
final gather rays. The following picture shows a solution without the Sky Portal (background image)
and one with the Sky Portal used on the curtain wall (foreground). Notice the obvious differences
on the side of the sofa and near the entrance door.

The Sky Portal brings more light into the interior space
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Exercise | Lighting the Courtyard

1 Start or reset 3ds Max Design.

2 Open the file Courtyard_Light_Start.max.

3 Make the Top viewport active.

4  From the Create menu, select Lights Daylight System.
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Create | Modifiers Animation  Graph Editors  F

Standard Primitives ¥

Extended Primitives  » ISNESSEIETER ¥ Epue
AEC Objects »

Compound 3

Particles »

Patch Grids »

MURES »

Dynamics 4

mental ray 2

Shapes 2

Extended Shapes  »

Lights ¥ Photometric Lights »
Cameras 3 Standard Lights 4
Helpers »| Daylight System
SpaceWarps 4

Systems 3

In the Daylight Object Creation dialog, select Yes to turn on mr Photographic
Exposure Control.

By RERT Sy oo Craation X
You are areating a Daylight system.

Ttis recommended that you use the mr Photographic Exposure Control set to an Exposure Value of EV =
%@o&ntmbdsetﬂmmbeadkﬂdﬁwh&nﬁmﬂ&ﬂﬁdsdﬂug.

Yes No

I Do not show this message anymore (for this s=ssion)

Click and drag a point in the approximate center of the courtyard to create the compass
Rosetta portion of the Daylight System. The mental ray Sky dialog appears.
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7  Click Yes in the dialog to add a mr Physical Sky environment map. A Daylight
system is created.

8  Move the mouse and click to finish positioning the Daylight system.
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In the Motion tab of the Command panel, set the Hours to 11.

{-  Control Parameters |

 Manual
#® Date, Time and Location
" Weather Data File EJ
Azimuth Altitude
| 128 | 89

—Time

Hours Mins. Secs.,
- | -
Maonth Day Year
6 |2l[21 | 2|[2009 2}
Time Zone: |-8 g
™ Daylight Saving Time

Click on the Render Frame Window icon on the main toolbar.

=l

At the top of the Render Frame Window select the Camerao3 viewport from the list.

Viewport:

Top E=l

_Top e
Front

a3
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12 Click on the Lock button to the right of the list.

Viewport:
ICameraOS l v B

s[eleiC®

13 Click on the Render button at the bottom of the Render Frame Window.

The image is quite dark even in the area lit by the sun. An adjustment to the exposure
control is in order.
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14

15

In the Render Window click on the Environment and Effects dialog button.

©

In the Environment and Effects dialog, change the Exposure Value (EV) to 12.

{- mr Photographic Exposure Control

—Exposure

Preset: I(Select a preset) “’

® Exposure Value (EV): W ;J

" Photographic Exposure:

Shutter Speed: 1/ W - Sec.
Aperture (fstop):  ff [5.0 2

Film speed (150): [100.0 |3

16  Click the Render Preview button. A small rendered image appears. There is an improvement

in the brightness of the sunny areas of the courtyard.

1- Exposure Control

IV Active

- Process Background
and Environment Maps

Render Preview
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17 Click the Render button in the Render Frame Window to Render the Camerao3 view again.

The scene is considerably brighter now, but the shadow areas are still extremely dark.
You will change this using Final Gather.

18 At the bottom right of the Render Frame Window, move the Final Gather Precision slider
one notch to the right to activate Draft mode.

Final Gather Precision:
Draft

_J_ - —
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19 Render the Camerao3 view again.

The image has a good quality, but the dark areas are still a bit too dark.

20 Inthe Rendering menu, select the RAM Player.

Rendering | Lighting Analysis  Customize
| Render Shift+Q)
| Render Setup... F10

Rendered Frame Window. ..
Indirect Tlumination. ..

Exposure Cantral, .,

Ervironment. .. 8
Effects...
Render To Texture... ]

Render Surface Map..,

Material Editor... M
Material/Map Browser...
Material Explorer...

Wideo Post...
Wiew Image File...

Panorama Exporter...
Batch Render. ..
Print Size Assistant...

GammafLUT Setup...
mental ray Message Window...

RAM Player, ..
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In the RAM Player, select the Open Last Rendered Image in Channel A button and click OK

21
to accept the default in the RAM Player Configuration dialog.
1% RAM Player
channel A: = T2 3 [ |
|
22 Inthe lower left of the Render Frame Window, change the FG Bounces to 2. This will make

each individual light ray bounce a few more times before dying away, and help illuminate the

areas in the shadows.

Trace,-Bomces Limits ——
Max. Reflections: |6 -
Max. Refractions: |E g
FG Bounces: |2 _:_J

23 Render the Camerao3 view.

24 Inthe RAM Player dialog, select the Open Last Rendered Image in Channel B button.
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In the RAM Player you can now compare the before (Bounces = o) and after (Bounces = 2) images
by sliding the arrow along the top of the image.

25 Inthe Environment and Effects dialog, Image Control area, change the Shadows
value to o.1.

Image Control
Highlights (Burn):
Shadows:

The shadows are further lightened by the reduction in the Shadows value.

26 Save your file.
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Lesson 23 | Lighting Effects

Introduction

In this lesson, you will learn about several lighting effects. These effects will help you add realism
to your rendered scenes.

Objectives

After completing this lesson, you will be able to:
« Place a highlight on an object
» Use Color Bleed to enhance color effects
» Describe how Ambient Occlusion works
« Project an image with a light

« Use Volume lights to simulate light passing through mediums like liquid or smoke-filled air.
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Place Highlight

Place Highlight is a tool that is used to place a light in such a way that it will create a highlight on
the selected face of an object. The tool is found in the Align flyout on the main toolbar.

Once you create a light in the scene, you can select the light and use your cursor to place

a highlight on an object in the scene. Simply drag the cursor over the surface of the object
to be highlighted.

NN ==RE=A]

Align flyout on the main toolbar Placing the highlight on an object

Before placing the highlight After the highlight is placed
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Color Bleed

Color Bleed is an important part of CG lighting as it emulates real-world situations.
When light bounces off a surface, it collects some of the properties of that surface, including
color information. Therefore, the bounce light is tinted with the color of the bounce surface.

The effect can be simulated and adjusted in a number of ways, by changing the color of a fill light or
by using some of the advanced lighting features found in Light Tracing, Radiosity, and mental ray.

Scene illuminated without the effect of color bleed

Bouncing light (fill Omni light) carrying the effect of the green color from the tabletop.

Chapter o3 | Lighting



Ambient Occlusion

Ambient Occlusion is a technique developed by ILM (Industrial Light & Magic) to simulate the
effect of Global Lighting without the cost of full global illumination. The technique, in fact, relies
on a shader (material component) to simulate a light effect. Ambient Occlusion (often referred to
as a dirt map) works by determining the proximity of objects to calculate dark areas between them.
An Ambient Occlusion map is often a black and white map that can be calculated directly at render
time or as a separate pass to be composited over the diffuse render at a later time.

Diffuse Ambient Occlusion

End result

The effect of Ambient Occlusion on a scene can have a great effect on objects in close proximity.
Notice how the details of the crates came alive.
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How Ambient Occlusion Works

Ambient Occlusion works by calculating how much ambient light a surface point is likely to receive.
In an office space, for example, a surface point under the desk would end up much darker than a
surface point on the desktop, although other objects on the desk may affect that surface point too.

Ambient Occlusion starts from your position looking at the scene. Every single point visible to

your eye gets calculated in the following way: A number of rays are cast from that pointina
randomized, hemispherical way, out to do “hit-tests” on the rest of the scene.

>

Ambient Occlusion

Some rays collide with other objects; some don’t. The surface point is then shaded by a ratio of
hit-rays. If only a few rays hit obstacles, the shading is light. If most rays hit obstacles, the shading
of that point is dark.
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The Ambient Occlusion Shader

The Ambient Occlusion shader is typically something you can easily activate in the Arch &

Design or ProMaterials.

j'|01-nefault |+ &rch &Design (i)

E Specal Effects

|

I Ambient Ocdusion
Samples: Ilr.v_ ﬂ
Max Distance: IH_ ﬂ
I~ Use Color From Other. Materials (Exact AQ)
Shadow Calor: - J
& Custom AmbientLight - J

" Global AmbientlightCalor

Ambient Occlusion is included in the Special Effects rollout in the Arch @ Design material.

/¥ | 01 -Defaut | Aaterials: Generic

- Ambient Dcdusion

|

Ambient Ocdusion . vv vy . H

R R

Use Color From Other Materials (Exact AC) v

Sarﬁes;llﬁ -
Max DISEANCE . vvvvvwwwwnwnn o [0 -

In ProMaterials Ambient Occlusion has its own rollout.
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The most important values that you will need to adjust are Samples and Max Distance.

« The Samples value determines the number of rays cast from any given surface point.
The default is 16 and may yield a grainy look to the rendering. A value between 32 and 64
is usually preferred. Higher values yield better results but can increase render time.

« The Max distance value determines how far the rays travel before they die away. A value
of o means the rays travel indefinitely. A value other than zero would restrict the distance
traveled to that amount. If an obstacle is reached within that distance, then the surface point
is occluded. If not, then that ray is considered “non-occluding.”

Rays are limited to travel a specific distance. In this case the distance is short and the
rays do not collide with any obstacles, therefore, the surface point is not shaded.

Rays are not limited (max distance = o) and they keep traveling indefinitely. In this case,
two out five rays collide with an obstacle and the surface point is moderately shaded.
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The Effects of Ambient Occlusion

As mentioned, Ambient Occlusion is used as an “add-on” effect, to pump up the illumination of a
scene by taking into account cracks and contact shadow, all this without the cost of a full global
illumination calculation.

Scene lit with default lighting. The result is very unappealing

Scene with no lights and using Ambient Occlusion. Already, the effect is far more realistic.
The various surfaces of the car and between the car and the ground occlude one another
to create a realistic render.
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Same scene (with default lighting) as above but using textures instead of a white
material. The effect is just as unappealing without proper lighting.

Ambient Occlusion makes this rendering far more appealing.

Projecting an Image in a Light

A light generally projects uniform light, which is controlled by the parameters that you set for that
particular light object. There are special circumstances where you may wish to project an image
through a light. You may wish to simulate light that is entering an underwater environment or
simply entering through a window opening that is not actually modeled.
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Space modeled with a fill light only

Addition of a Projector light
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Projector lights are set up in the Light object’s Advanced Effects rollout.

~ Affect Surfaces: ———
Contrast[0.0 | 4]
¥ Diffuse [V Specular
™ ambient Only
¥ Map: tindow Project jpg) |

Projector Map setup

When setting up a Projector Light you may find it useful to set one of your viewports to display the
Projector Light’s view. This way you will see exactly where the light will project the image.

et
Crthaguaphic
Top

oo

Front

ek

Left

Fife

Vewpat g

Shows Sale Frames ShiteF

Projector Light view displayed in the viewport

Volume Light Effects

A Volume Light is an effect where you simulate the effect of light passing through a medium other
than perfectly clear air. This could be to simulate light penetrating the depths of the ocean or
through the air of a smoke-filled room.
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Volume Light effect applied to a Projector Light

The Volume Light effect is created in the Atmosphere rollout of the Environment tab of the
Environment and Effects dialog.

- Atmosphere |
Effects:

Delete

|7 ACIVE

Move o

Move Down
Name: | Merge

Atmosphere rollout
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When you click on Add, the Add Atmospheric Effect dialog appears. Here you would select the
Volume Light effect.

TR
| Fire Effect |
|Fog |
| Volume Fog
|
|
|
o« | cancal |

Add Atmospheric effect dialog

Once selected, the Atmosphere rollout changes to include the parameters of the Volume Light.

You then need to select the light or lights that you want the effect applied to. Then adjust
parameters.

[

= ehurne Light Ba-awters. ||

g

P | Eerme gt | v

Calor: Atteruaton Gk T mpermenst

Dersiter[i0 3

Me gt e [550 2

Wbt fiT 2|

I™ tse Mimumton Coler atiem. MALI[TT 2|
Fiter Saderms:

7 low © Medum 7 tigh. ® L light S Rarge.
Sale Vokame % [ 2w

CE T T o
¥ nmseon ament[TT 2| T inkToignt
Type: # Reguter " Fractl ¢ Turbderve [ iert
psem Threshels bagr[ L0 2 ceee[T0 2

towfif 30 Sm[5 3l

(C ) e |

Wi From the: Wond Sregen 77— 3
& Front  fack [ Left ( Bight © Top  Botom

Volume Light parameters rollout
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The Parameters of Density and Noise will probably have the most dramatic effects on the
appearance of your volume light.

 The Density value defaults to 5.0 and increasing the value will make the volume effect more
apparent, but if the values are too high, the effect will wash out the scene.

 Noise produces a more irregular Volume Light effect. When you turn on noise and set an
amount from o to 1, you will note that the volume effect will be reduced somewhat. You
would need to go back to the Density value and increase the level to get the same effect.

The illustration has a Volume Light with a density of 5.0, Noise = 0.75, Size = 2.0.

Volume Light with Noise
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Exercise | Lighting Effects

1 Start or reset 3ds Max or 3ds Max Design.
2 Open the file Lighting_Effects.max.

3 Render the Camera view.

The image’s lighting is dull and interesting. There is a single light and final gather has not
been turned on.

4  Atthe bottom of the Render Window dialog, move the Final Gather Precision
slider to Draft.
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5  Render the Camera view again.

The Image is considerably brighter, and there is a noticeable color bleed from the bright colors of
the sofa to the adjacent white walls.

6  Click on the Render Setup button at the top of the Render Window dialog.

J 0
E

7 Inthe Indirect lllumination tab, change the final gather multiplier to 0.75.

- “Final Gather |
Basic
7 Enable Findl Gather Mulspliers [0.75" ][ |
’VI\ . ' inﬂi&
-

This will reduce the effect of the Indirect Illumination and the color bleed effect.
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8 Render the Camera view.

The Color Bleed effect has been reduced somewhat as well as the brightness of the image.

9 Click on the Material Editor button on the main toolbar.

\w_|EN

10 Click on the first material sample sphere at the upper left of the sample areas.

r

1\ Material Editor - 01
Material Mawvigation Optic
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11 Inthe Special Effects rollout, turn on Ambient Occlusion, and change the Max
distance to 20.

:é!?:|whiteMat |+ ‘Arch &Design
¥ Ambient Ocdusion 1
Sonpes: -

12 Repeat this process for each of the 3 other materials.

13 Render the Camera view.

You can see an obvious occlusion effect at the corners of the walls and floors
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14 Go to the Select From Scene dialog, and select the light called Projector.

nseoe (SEI]

Select  Display  Customize

[SaRFRO>EE0

lele

- Projector, Target
Q!] Sectional Middle
Qﬂ Sectional Left Side
@] Sectional Right Side
Fill
Fill. Target

15 Inthe upper left viewport, select the Point-Of-View (POV) viewport label menu,
and Select Lights — Projector.

[ Top] [ Wietrame < ]

;| Cameras
~ Lights

Perspective P

The viewport switches to a view of what would be seen if the POV was positionned at the
light’s location.
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16  In the Modify panel of the Projector light, change the Hotspot/Beam value to 50 and the
Falloff/Field to 52.

~Light Cone—————————

I™ Show Cone I~ Overshoot

Hotspot/Beam: [50.0 <
FalloffiField: [S20 2|
© grde @ Rectangle

17 Render the Camera view.

The light beam is focused into a rectangular area. In order to simulate some diffuse light, you will

turn on a fill light.

18 Inthe Tools menu, select Light Lister.
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19 Inthe Light Lister dialog, place a check in the box next to the Fill light.

1 Light Lister
=
5
mental ray Area Lights
On Mame Multp.  Color Shadows
| ¥ proector 10— 2| [ | [ran
BT ||o.5 s @ [Ravt

20 Render the Cameraview.

The bright areas of the scene are a bit too bright right now, but this will change when we use a
Projector light to simulate light coming in through a window.

21 With the Projector light still selected, go to the Advanced Effects rollout. Click on the
button labeled None in the Projector Map area.

T —
Contrast:[0.0 | 2|
SoftenDiff.  [0.0 3|
¥ Diffuse [V Specular
I~ Ambient only
~Prajector Mapt ————————
Fm—l
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22 Inthe Material/Map Browser, select Bitmap and click OK.

-

-
;IJAS_ Mate riaUMap Brﬁmﬁ{sen EX23_1 9_png**
| Bitmap '
S0 0 | X [@
/Z Ambient/Reflective Ocdusion (3dsm | e I
& Bitmap El

£ Bump (3dsmax)
& Camera Map Per Pixel

23 Navigate to your project folder and select the file Window Project.jpg. Click OK.

“Setect| =)
Select Bitmap Image File
History:| e
Lookin: | (3 DataFiles Mes »m

FI: name: Window Project Open I
| cenel |

Files of type: | JPEG File (*.ipg, " jpe, *.jpeg) [ae
: — Gamma
m & | [ise image's own gamma
Setup;.. £ Use system defeult gamma

€ Override | ~
m"l VEITII _j

View ‘ IV Sequence V¥ Preview

Statistics: 600600, Grayscale 8 Bits/Channel - Single Image
Location: C:\Documents and Settings\AndrewT\Desktop\Autodesk\Te... \Lesson 23 -
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24 Render the Camera view.

The next step will be to add a volume light effect to simulate the light passing through the air of
the interior space.

25 From the Render Frame Window select the Environment and Effects button.

@

26 Inthe Atmosphere rollout click on the Add button.

SRR
A T o T o R

Delete
¥ | Active
Move U

Move Down
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27 Inthe Add Atmospheric Effect dialog, select Volume Light.

& Add Atmospheric Effect R
| Fire Effect
Fog
| Volume Fog
, Light
|
|
|
|
| |
o« | Cconcel

The Environment and Effects dialog changes to now include Volume Light parameters.

28 Inthe Volume Light Parameters, click on the Pick Light button.

- Volume Light Parameters I
Lights:
Pick Light | Hemoyve Light | I |v
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29 Press the H key on the keyboard, and from the Pick Object dialog select the Projector light.

IESelecl_From Scene

Select  Display  Customize

O QS e &[>S

Find:

| Selection Set:

Name | Revit Categ

30 Render the Camera view.

There is a definite beam of light now, but it is much too prominent and washes out much of the
image behind it.
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31 Inthe Volume area of the Volume Light, change the Density to 2.5.

32 Render the Camera view.

The effect of the Volume Light is much less prominent but at this point it is very uniform. You will
add some noise to the effect to make it more random.

33 Inthe Noise area of the Volume Light Parameters, select the checkbox to turn Noise On.

34 Setthe Amount to o0.75.
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35 Set the Size to 10.0.

36 Render the Camera view.

Although the image is looking pretty good now, you have lost a bit of the Volume Light effect by
adding the random noise.

37 Increase the Density value to 4.0.
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38 Render the Camera view one last time.
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Introduction

Once you have created and positioned models in a scene, you need to learn about creating
materials and working with the Material Editor in 3ds Max® Design. In this section, you will
learn about materials and their uses, as well as why a good material is important. You'll also
learn how to create materials and work with several of the tools available.

After completing this section, you will be able to:

Work with the Material Editor

Describe the differences between different Material types
Use Predefined ProMaterials from Preset Material libraries
Use different Map types

Create a ProMaterial

Apply and adjust mapping co-ordinates

Create Arch & Design materials

Create and adjust Multi Sub-Object materials



Material Overview

When you look around, what do you see? Maybe a desk and a carpet? Perhaps you're outside.

You might see grass and a stone wall. Materials are everywhere, from the floor to the sky and
everything in between. A material is the combination of all the elements that make up the look and
feel of a surface. Some materials can be simple, like a colored plastic ball, or more complex, like an
old wooden chest. Some materials are not even photorealistic. Whatever your need, you can find a
material to fill it. Real or imagined, materials make up the visible world we live in.

The Purpose of Materials

Materials serve many purposes and can be used to portray different types of surfaces.
For example, a steel urn has a very different look from the same shape made of clay.
Materials also help impart an object’s age, such as the difference between freshly cut,
polished wood and a board that had been sitting on the beach for years. Even though the
two objects are made of wood, there are visible differences that provide hints as to the
age of the item.

Substance

Substance defines the look and feel of the material when it’s applied to an object. An object made
from red clay does not have the same substance as one made from metal.

Identifying the substance of a object

Using materials, you can make objects, such as these urns, look unique.
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Age

Materials can be used to show the relative age of an object.

Identifying the age of an object

Note the differences between the new, shiny, highly-polished urn on the left and the aged,
tarnished urn on the right.

Introduction




Style

You can also create materials that fit whatever style you're looking to create in your
images and animations.

Image and animation style can be defined in the materials

The urn on the left uses an Ink ‘n Paint material, while the urn on the right uses a
Standard material.

Material Importance

A well-made material can make a difference in telling the story of an object or scene element.

A scratch on the surface of a desk can tell a tale of what happened to the desk, who owns it, and
what it's used for. While a simple scratch can tell a tale, the importance of a well-made material

is visible to all who see the final image. Whether you're creating a photorealistic environment or
taking a flight through a world of fantasy, the materials you use will make the difference between a
good image and an image that sells your idea.
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Materials and Lighting

Computer-generated materials and those found in the real world have one thing in common
without light, they do not exist. When creating a material, you must think about how it will
look under various lighting conditions, as well as how the light will interact with the material.
Is the material shiny or dull? Is it reflective or transparent? The answers to these questions all
depend on lighting.

Materials and light

The lighting is the same, but the materials react very differently to the light. The urn on the left
is shiny, showing the highlight where the light hits the object, while the urn on the right is
dull and flat.

Introduction




Lesson 24 | Working with the Material Editor

Introduction

The Material Editor is an essential tool in 3ds Max Design. With the Material Editor, you
can simulate an endless number of real-life materials and present them at whatever level of

photorealism desired.

Materials applied to a 3D product design

Objectives

After completing this lesson, you will be able to:
« Manipulate the Ul of the Material Editor
« Assign materials to objects in a 3D scene

» Use the Material Explorer
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The User Interface

You'll be spending a good deal of time working in the Material Editor when creating your scenes.
It’s important that you become comfortable with the interface and how to navigate it. There are
three ways to access the Material Editor:

e On the main toolbar, click the Material Editor button .

=

» From the main menu, choose Rendering — Material Editor.

 Press the m key.

The Material Editor dialog comprises five sections: T Material Editor - Arch & Design ()9 =) C &4

Material Mavigation Options  Ublities

« The menu bar

The sample slots

The toolbars
 The material type and name

» The material parameters

/ [aschaDesion )3 | . acch &Design (mi)

{ (Select a template) e

ill'(.'h'l'dl_‘&igl]

E Vian mate parameter. |
-~ Diffuse
Diffusetevel:  [T0 | 2] Color: [ |
Roughmess: [0 2] |
- Refiection

Reflectiity:  [0.6 | 2] Colos [ ||
Glossiness:  [10 2] I Fast (ntermolate)

GI. ey Samples:: |8 - T Highlights+FG only
carcmes >3l ™ Metal material
 Refraction i
The Material Editor
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Material Editor Menu Bar

The Material Editor menu bar provides access to many Material Editor functions also available
on the toolbars and the right-click menu, plus many options that are not. You can use the menu
commands to apply materials, navigate through materials, and access options and utilities.

Material Mavigation = Options  Ukilities

Propagate Materials to Instances

rManual Update Toggle
Copy/Raotate Drag Mode Togale

Background B
Zustom Background Toggle
Backlight L

Cycle 3X2, 5x3, 6X4 Sample Slaks %

Opkions... Q

The Material Editor Menu bar

Material Sample Slots

The sample slots let you visualize your material as you create it and edit it before you apply it to an
object. By default, you can see the entire 24 available slots. In 3ds Max Design the sample area will
be populated with a small variety of sample materials.

S d
S
FlEele
ceee

The Sample slots in 3ds Max Design
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You can change the number of sample slots visible by using the right-click menu in the sample area.
Select 3 x 2 or 5x 3 sample areas.

r JETSE

v Drag/iCopy
Drag/Rotate
Reset Rotation

P

Options., .,
Magnify. ..

Select by Makerial

Highlight &ssets in ATS Dialag

3 % 2 Sample wWindows
5 ¥ 3 Sample Windows
o=y G W 6 % 4 Sample Windows

The Sample slot right-click menu

Although you will see fewer sample areas, the samples will be larger.

3 x2 Sample slots
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In addition, you can double-click on a sample area and a new window will appear with the sample
enlarged in the resizable window.

L

,"'E; Metal_Rust ﬁ

¥ Auto lipdate

Enlarged floating sample window

Note: While the Material Editor shows a maximum of 24 materials at a time, the number
‘ of materials present in the scene is limited only by the computer memory.

Sample Window Indicators

The material sample window provides more than just a method of visualizing the current material;
it also provides the status of each material. As your scenes grow, these indicators become more
and more important, telling you the status of your material in relationship to the scene. When you
assign a material to an object in a scene, the material sample slot appears with small triangles in
each corner. These triangles indicate whether a material is assigned to an object in the scene and if
it's assigned to the currently selected object.

Sample slots status

The Sample slot on the left is not assigned in the scene. The Sample slot in the middle is assigned
in the scene. The Sample slot on the right is assigned to the selected object in the scene.
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Assigning Materials

There are a few common ways to assign materials. Which method you choose will depend on
individual situations and your personal preference. You can use the software’s drag and drop ability
to drag a material from the sample area onto an object in the scene.

Ui Material Editor - Skin. M=} -

Material Navigation Optlons  LEilities

m
FAF B I3

e toc O C AN S o N =i (i s

Assigning materials through drag and drop

A drag and drop operation can be done when an object is selected or not. If you drop a material
onto a several selected objects, you will be prompted to choose whether the material will be
assigned to the selection or to the object you dropped the material on.

L oorimcing |
& Assign to Object:
@ Assign to Selection

Assigning Materials dialog

You can also assign materials with the Assign Material to Selection button, on the toolbar of the
Material Editor. This method is useful in scenes that are particularly crowded with objects.

o2 (%l se 19 | |6t
A lclin
Assign Material ko Selection

Assign Material to Selection button
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Here are some of the commonly used options as shown on the vertical toolbar to the right of the
sample slots:

oo

Sample Type flyout: Lets you change the shape of the object in the active sample slot.

&)

Background: Toggles the display of the background image in the active sample slot. This is
especially useful when you work with reflective or refractive materials.

%

Options: Opens the Material Editor Options dialog.

L
E

Material/Map Navigator: Opens the Material/Map Navigator dialog, providing a hierarchical view
of your materials.

Note: The Options menu on the Material Editor menu bar contains a selection,
Propagate Materials to Instances. In 3ds Max Design this option is on by default.
Assigning a material to one object that is instanced to others will change the material
‘ on all instanced objects. If this is not the behavior you desire, you should toggle this

option off.

Chapter o4 | Materials



Material Explorer

An alternate method to viewing the structure of a Material is though the Material Explorer.
When you select Material Explorer from the Rendering menu a dialog appears listing all of the

materials in the scene. Selecting one of the materials will allow you to see the structure of the
material in the lower window.

Hi Mafe?aﬁiﬁlurer

Lol

Select le‘play Tools  Customize

Find: | | & B [ [ MinSeltFigure24_18.png**
Show In Yiewport Material ID
,@ + .| Standard ¢ Mo Maps
% Chrome ProMa.., Mone a
Ld
' ﬂ White Plastic Arch &... Standard @ Mo Maps a
]
"__|@ . Dark Grey Plastic arch &... Standard : Mo Maps i}
!
’@ ;}. Meukral Grey Arch &... Standard @ Mo Maps a

Select  Display  Tools  Customize

Name Property | Texture Size |

:. Black Plastic

Material Explorer
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Exercise | The Material Indicators

In this exercise, you familiarize yourself with how the material indicators work in the
Material Editor.

1 Open the file Clock_radio.max.
2 Pressthe M key to open the Material Editor.

3 Inthe Material Editor, click the third sample area on the second row. The border around the
sample slot is white, indicating that it’s the active slot. The rollouts in the Material Editor will

affect the active sample slot.

=—————— — —
15 Material Editor - 09 - Default o

Material Mawigation Options  Utilities

(J

- e )

A [3]
8% &% (S (& QlolE e e
¥ | 09 -Default |~ terials: Wall Paint

[_

c 0 el LG O

s
A

&6

Note: The other sample slots in the Material are Editor adjacent to the active slot. Some of
‘ the corners contain gray triangles, indicating that the slot is assigned to an object in
the scene.

Chapter o4 | Materials




Click on the Select by Name button, to open the Select From Scene dialog.

5

In the Select From Scene dialog, double-click on the Back Panel Trim object to select
it in the scene.

Note: The triangles in the second sample area along the first row turn white. This indicates
that this material is assigned to the object you selected.

Lesson 24 | Working with the Material Editor




Exercise | Applying a Material to an Object

In this exercise, you will assign materials to objects in the scene. In addition, you will pick a
material from objects in the scene so they can be further manipulated.

1 Open the file Clock_radio_o1.max.

2 Open the Material Editor.

3 Inthe Material Editor, click the Neutral Grey material contained in the first slot on the
first row.

4  Click and drag the Material from the Sample area onto the horizontal surface (Planeor) around
the clock radio. The surface will turn grey to match the material appearance.

& Material Editor - 14 - De

Material Mavigation Options

[ +] [ Orthagraphic | [ Smaoaoth + Highlights ]

EA
s S35 S
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5

6

7

8

9

Click on the Select by Name button to open the Select From Scene dialog.

Select the following objects from the Select From Scene dialog:

« Back Panel
« Front Panel
« Back Stand

K

}%L Select From Scene

Seleck  Display  Customize

IOl@ 3 Gule 2[R0l

Find:

*IsrtE

Selection Set:

Cole

Mame

. Back Panel
O Front Panel
O Back Panel Trim
% Clear plate
% Large Button 01
() Slat Button 02
() Slat: Button 01
() slat Button 03
() Slat Button 04

O Back :

Stand

O Flane1

% Large Button 02

Revit Category

Click OK to select the objects in the scene and exit the dialog.

Select the Black Plastic material in the Material Editor (3rd sample area, first row).

Drag and drop the material on the Front Panel object in the scene.
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10 In the Assign Material dialog, make sure Assign to Selection is picked, and click OK.

= = |

ﬁssign Material '

" Assign to Object
& Assion to Selection

||

11 Select the Chrome material (2nd sample, 1st row).
12 Select the object, Back Panel Trim, from the Select From Scene dialog.

13 Click on the Assign Material to Selection button on the horizontal toolbar of the
Material Editor.

¥

e Ree)

G o] [T e 2
|+ oMaterials: Metal

2 gl X |2

ail ¥
|.ﬁ.ssign Material ko Selectinnh

The material is now assigned to the object in the scene. The material for the buttons of the clock
radio have already been assigned to the objects in the scene, but the material does not appear in a
sample area in the Material Editor.

14 Click on the 1st sample area in the 2nd row. It is currently assigned a default
Arch & Design material.

15  Click on the Pick Material from Object button.

et =P A=A m e |
|14 -Defauit v &rch &Design (mi)

||-[— |Pick Material from Object | J-|I
PR T
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16  Bring your cursor to one of the buttons on the front of the clock radio and click on the object.

The material assigned to the object will now be assigned to the active sample slot. You can now edit
the material parameters if desired.

17 To complete the assignment of materials, assign the White Plastic material to the
Clear Plate object.
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Lesson 25 | Material Types

Introduction

Materials are all around you. Some are simple materials like a red ball, while others are much more
complex, like the waves on the ocean. 3ds Max Design offers several different types of materials
that can be used for multiple purposes.

Materials fall into two major categories: single materials and multiple materials. A single material
is a material that works on its own, such as the ProMaterial. Multiple materials, like Blend, are not
meant to be used by themselves but in conjunction with single materials.

Different material types are appropriate for individual situations

Obijectives

After completing this lesson, you will be able to:
« |dentify the differences between the different material types.

» Decide when one material type would be more appropriate than another.
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Choosing Material Types

There are two ways to choose a material type: You can click the Get Material button in the lower
toolbar of the Material Editor or click the Material Type button to the right of the material name.
Either option brings up the Material/Map Browser; however, they perform getting a material in
two different ways:

Material Mavigation Options  Ukilities

o)

o 2 8 (13 92 8 6 ()| B[ & &

v |01-Deﬁault | tirch & Design (mi)

Material Editor

4
e The Get Material button replaces the material currently in the active slot with the new
material. If the replaced material is assigned to an object in the scene, the object is not

affected. The material definition in the editor is replaced so you can create a new material
for another object.

Arch & Design (mi)|

« On the other hand, if you have a material assigned to an object in your scene and you click the
Material Type button, you replace the old material with the new one. This will affect all scene
objects that are assigned that material.
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Regardless of the method you use to select a material, you next step will be to decide which
material to choose in the Material Map browser.

[~ . S
" Material/Map Browser E][n:]
| None 7
[EEs 0 [2xE
3 Arch & Design (mi)
@ Architectural
@ Blend
3 Car Paint Material (mi)
—Browse From: — | @ Compasite
" Mt Library &3 DirectX Shader
Mt Editor @ Double Sided
¢ Active Slot @ Ink'n Paint
" Selected 3 Matte /Shadow Reflection (mi)
" Scene (Fmental ray
& New @ Multi/Sub-Object
¥ ProMaterials: Ceramic
—Show ;
: {3 ProMaterials: Concrete
W pisterisls ¥ ProMaterials: Generic
v tiaps 3 ProMaterials: Glazing
I”_ tncompatble 3 ProMaterials: Hardwood
I7 | Root Gnly 3 ProMaterials: Masonry /CMU
[T By object 3 ProMaterials: Metal
¥ ProMaterials: Metallic Paint
" 2D maps (3 ProMaterials: Mirror
" 3D maps 13} ProMaterials: Plastic/Vinyl

" Compositors 3 ProMaterials: Solid Glass
£ Color Mods 3 ProMaterials: Stone

 Other % ProMaterials: Wall Paint
® Al  ProMaterials: Water

@ Raytrace

@ Shell Material

@ Shellac

(3 555 Fast Material (mi)

(3} 555 Fast Skin Material (mi)

3 555 Fast Skin Material+Displace {mi]
3 555 Physical Material (mi)

@ Standard

@ Top/Bottom

3 Utility Bump Combiner (adsk)

3 Utility Displace Combiner {adsk])

@ ¥Ref Material

Material/Map browser

The materials that are identified with a yellow sphere are those that are optimized for use with
the mental ray renderer. These materials cannot be used with the Scanline renderer. In fact, if the
Scanline renderer was active, these materials would not be available for selection in the Material/
Map browser. In this lesson, you will see more about the ProMaterials and the Arch & Design
materials.

The materials that are identified with a blue sphere are those that can be used with the Scanline
renderer. In addition, they can be used with the mental ray renderer, but will not use all the
features of that rendering engine. If you have any doubt which rendering engine you will eventually
use, these materials will allow you to switch from one renderer to another.
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ProMaterials

ProMaterials are one of the material types that are used extensively in 3ds Max Design

in combination with the mental ray renderer. ProMaterials are essentially a version of the
Arch & Design material, with interfaces in the Material Editor optimized for a particular
material application. ProMaterials can produce photorealistic representations of materials.

When you browse for a new material, you will see a whole section of the Material/Map Browser
dedicated to these materials.

3% ProMaterials: Ceramic

3 ProMaterials: Concrete

3% ProMaterials: Generic

% ProMaterials: Glazing

3% ProMaterials: Hardwood
3 ProMaterials: Masonry/CMU
3 ProMaterials: Metal

3 ProMaterials: Metallic Paint
¥ ProMaterials: Mirror

¥ ProMaterials: Plastic/Vinyl
3 ProMaterials: Solid Glass
% ProMaterials: Stone

3 ProMaterials: Wall Paint
3 ProMaterials: Water

ProMaterials

Selecting one of the material types reveals a simple rollout for the ProMaterial parameters.

B2 GlX sl |Ts %

¥ [01-Default v iMaterials: Water

[= \Water Material Parameters |
T“"-”E'"--“‘-"-"“'-'--“"'ISwimm'rnglv

->OJ5tomCoka'......,.......,...l:l

Wave Helght s v v siassaa]0.5 =
i Performance Turing Parameters Ji
B Direct¥ Manager |

SEVEEs JEATIE

I~ ' Enzblz Plugin Materal INone v

The Water ProMaterials rollout
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Arch & Design Material

The Arch & Design material is the backbone of materials that are created for use with the

mental ray renderer. It contains a number of easy-to-apply templates, along with an extensive

list of material parameters that can be adjusted to give your materials the look you require for your
scene. The Arch & Design material can produce photorealistic representations of materials.

When selecting the Arch & Design material from the Material/Map browser, the Material Editor will
change to look as shown below.

Moo (8% 22 e o e e e
Fd IDl—DefEluIt |+ arch & Design (mi)

E Templates }
I {Select a template) | w
= Main material parameters 1

Diffuse
Diffuse Level: W ﬂ Calor: -J
Roughness: [o.0 =]

" Reflection

Refectwys 053 cobs [ |

The Arch & Design material

The Arch & Design material contains a template area at the top of its material parameters.

[- Templates |
(Select a template)| [
{Appearance & Attributes} s
. Matte Finish
. Pearl Finish
. Glossy Finish
[- Main materig (Finishes}

—Diffise — . 5atin Varnished Wood

. Glossy Varnished Wood
Diffusslevel: [0 2| | RoughConcrete

et Wﬂ_ Polished Concrete

Glazed Ceramic
ST . Glazed Cera_mic'ﬁles
: Glossy Flastic

Reflectivity: |D.6 ﬂ Matte Plastic

Glossi I—. « Masonry B
s s J—. Rubber
Glossy Samples: IS «| |. Leather
S J {Transparent Materials}
. Glass (Thin Geometry)

The Arch @ Design material templates
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Selecting a template redefines the material parameters, allowing you to adjust the material for
your given situation. Note as well that each template contains a description on the left side of the
Templates rollout.

[ Templates |
Frosted glass for solid [ I . Frosted Glass (Physical) |+

objects with attenuation (=]

of light inside volumes. -=

Interpolates blurred ™ arch+design tal ray

= Vain material parameters |
— Diffuse

Diffuse Level: Iﬁ g Color: |:|J
Roughness:  [0.0° 2] |

— Reflection
Reflectvity:  [L0 2] Color: [ ] |

Glossiness: |1.D ﬂJ [~ Fast (interpolate)
Glossy Samples: & || = I Highlights-+G only
nssy Semples J  Metal materl

r Refraction
Tramsparency:  [0.8 |3 Color: [ ||
Glossiness: CEEl= I™ Fast (interpolate)
Glossy Samples: [12 2] oR: [15 2| |

Arch @ Design template

The Arch & Design material contains numerous rollouts that contain parameters that can be
adjusted to modify the appearance of this material.

' &% [ % | &y | ) B [T &
ed |nz-Defau|t |+ &rch & Design (mi)

Plcly

i+ Templatss |
[+ Main material parameters i
i+ BROF |
i Self Tiumination (Glow) |
i+ Spedial Effects li
T+ Advanced Rendering Options i
i+ Fast Glossy Interpolation li
i Spedil Purpose Maps li
i[+ General Maps |
T+ mental ray Connection i
Arch  Design rollouts
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The Architectural Material

The Architectural material differs from ProMaterials and Arch & Design materials in that it can
be used with the Scanline renderer. The settings for this material are actual physical properties.
This material can be used in conjunction with Advanced Lighting (Radiosity) to produce highly

realistic renderings and accurate lighting calculations.

In most scenes, if you are using mental ray,
you will continue to use the ProMaterials and
Arch & Design materials.

Architectural material also has a Templates
rollout that includes a drop-down list of preset
materials. The templates give you a set of
material values to get your material started,
which you can then adjust to improve the
material’s appearance.

= Templates
‘ Ismne Polished [ae

Ceramic Tie, Glazed

Fabric }
Glass - Clear

Glass - Translucent
Ideal Diffuse
Masonry

Metal

Metal - Brushed

Transparsncy: Metal - Flat
Metal - Polished

Translucency:

: = Mirror
Index of 1075 |paintFlat

Paint Gloss
Luminance cdjm: Paint Semi-gloss
Paper
Paper - Translucent
Plastic
Stone
=g Stone Polished
——{User Defined

Advanced L User-Defined Metal

Water

T

|

Diffuse Color:
Diffuse Map:

L

.
¥

L

I_I

=
[

Architectural material templates
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E Physcal Quaiiies j;

Index of Refraction:[15 2|

=

I 25ided | RawDiffise Texture

ofsecoos [ ] %
Diffuse Map: [oo 2[# 0 Mo |
Shininess: | - Nane
Transparency:  [0.0 3|V Nane
Translucency: | o Nane:
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The Standard Material

The Standard material is one of the base materials that has existed in the software since its
inception. The Standard material type is extremely flexible; you can use it to create an unlimited

variety of materials.

1 Material Editor - 16 - Default mE X
Material Mavigstion Options  Utilities

C

_'_1";0

S SoEOE

(<] B

(028X %2 @ o e [ % e

TR TS S
Specutar Highiigh'

Specerteve: [57 2| _|

Glossiess:[57 2| _|
= — :
il-l m |i
= Maps_ |

Amount Map

I | Ambient Color . . [100" 2 tane
IV Diffuse Color, .. [100_ 3| _ Map #2 (DIAMOND2. 1PG) El

Standard material

The Standard material provides an assortment of Shaders for controlling how the surface looks.
A Shader is a mathematical formula that defines how a surface is affected by light hitting it.
There are eight Shaders available on the Shader Basic Parameters rollout. Although the Standard
material has several common parameters, each Shader has parameters that are specific to that
Shader. When you choose a Shader, the Basic Parameters rollout controls change accordingly.
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Multi/Sub-Object Material

The Multi/Sub-Object material type is a multiple material, and therefore requires the use of
other materials. It is a material that is useful when a single object requires a number of materials
assigned to different surfaces.

Foliage object with a Multi/Sub-Object material applied

The Multi/Sub-Object material is used on some standard objects like this foliage object.
The Multi/Sub-Object material allows you to have flexibility with material assignments while
retaining the integrity of a parametric object.
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| Reflectance | Transmitkance
il folan, Ma Diffuse:

22 %I IX % & a0 R e
j’ BasicCherry i MultifSub-Object

Multi/Sub-Object Basic Parameters S E_
B [ sethumber | [ Add | [ Delete |
[ Mame | [ Sub-Material ] OnjOff

Trunk {Standard ) ]. @] -

[ —
.!z_| [ Brancho (5tendard) |l &
.|3_] [ Branch1 (Standard) || @
[
|

. Iq_l Leaves {Standard ) ].

- F | Flowers { Standard ) ]D [
Dlﬁ_nl [ Canopy ( Standard ) ].

Multi/Sub-Object material

The Material Editor shows all of the materials contained in the Multi/Sub-Object material at the
top of the material’s hierarchy tree. Selecting one of the materials on the interface brings you
to the materials of that individual material. Materials such as Arch & Design, ProMaterials, and
Architectural materials can be used as well as the Standard materials shown here.

Blend Material

The Blend material type is a multiple material and therefore requires the use of other materials.
With Blend, you can combine two materials either by mixing them or by using a mask. The mask
is a map, such as a bitmap image or a procedural map like Noise. Blend uses the mask’s grayscale
values to control the blending. You can use Blend to create a variety of surface types, such as
peeling paint, wet floors, and rusted metal.
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Lesson 26 | Using Predefined ProMaterials

Introduction

3ds Max Design contains a series of predefined ProMaterials that can be used in your scenes. It is
a good idea to identify where these materials can be found and what is contained in the different
material libraries. There are hundreds of predefined ProMaterials that you can use, sometimes

without modification in your scenes.

Water surface over Riverstone Blue

Objectives

After completing this lesson, you will be able to:
+ Locate the predefined ProMaterial libraries
« Access materials in the predefined Material libraries
« Sample some of the materials in the ProMaterial libraries

» Use the predefined ProMaterials on a sample scene
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Locating the Material Libraries

When you install 3ds Max Design, the installation of the software will include a subdirectory under
the main software folder called materiallibraries. When you navigate to this folder, you will notice a
number of files contained in the folder.

Address |3 Z:\Program FileshAutodesk) 3ds Max 2010 materiallibraries IVI ﬂ G0
Mame
File and Folder Tasks ¥ E,.j]Sdsmax.mat

EﬁjﬂecTemplates.mat

Other Places ¥ @architectural.materials.concrete.mat
@architectural.materials.du:u:urs & windows. ...
Details ¥ i) architectural. materials. finishes. mat

@architectural.materials.Furnishings.mat
@;}architectural.materials.masanrv.mat
Iﬁ]architectural.materials.metals.mat
@architectural.materials.sitework. rnak
@architectural.materials.thermal & rnoistur .
@architectural.materials.wu:uou:ls & plastics. ...
|i'-i’-'T Aubodesk. Max, ProMaterials, Ceramic.mat
o) Autodesk. M. ProMaterials. Concrete. mat
@Autudesk.Max.Pru:uMateriaIs.Generic.mat
@Autadesk.Max.PrDMateriaIs.GIazing.mat
@Autudesk.rﬂax.Pru:uMateriaIs.Hardwuod.mat
Imi;] Aukodesk,Max, ProMaterials, MasonryCMU.L L,
_E..'jAutodesk.Max.ProMateriaIs.MetaI.mat
@Autudesk.Max.Pru:uMateriaIs.MetallicF‘aint. T
@Autadesk.Max.PrDMateriaIs.Mierr.mat
@P.utu:u:lesk.Max.Pru:uMateriaIs.Plastic\.-'invl.mat
@F\.utadesk.Max.PrDMaterials.SDIidGIass.mat
@Autodesk.Max.ProMateriaIs.Stone.mat
Iﬁ]ﬂ.utudesk.rﬂax.Pru:uMateriaIs.WallF‘aint.mat
[;,ir]Autadesk.Max.PrDMateriaIs.Water.mat
E,._iﬂmr.ﬁ.rch_DesignTempIates.mat

jwea| Makure, mat

The Material libraries folder
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Accessing Materials in the Predefined Material Libraries

When you are working in 3ds Max Design, and are in the Material Editor, you have seen how to
get new materials using the Get Material button. When you click on the Get Material button, you
are brought to the Material/Map Browser. By default, the Material/Map Browser is set to Browse
From New, which means 3ds Max browses from new material definitions.

1‘.,"5 Material/Map Browser [;]@
| None
EEce [ux®
@ NONE [
3 Arch & Design (mi) [_E]
@ Architectural
@ Elend
—Browse From: 3 Car Paint Material {mi}
¢ Mt Library @ Compasite
¢ Mt Editor @ DirectX Shader
€ Active Slot @ Doulble S.ided
" Selected @ Ink 'n Paint
" Scene 3 Matte/Shadow Reflection (mi)
& New C¥mental ray
@ Multi/Sub-Obiect

The Material/Map Browser

In order to access the predefined Material libraries, you need to set the Browse From setting
to Mtl Library. Then select the Open button in the File section of the dialog.

—Browse From: —
% Mt Library
€~ Mt Editor
" Active Slot
" Selected
{" Sgene
£ New

—Show
¥ Materials
[~ Maps
™ Incompatible

¥ Rootonly
™ By Object

—File
Save...
Save As..,

Material/Map Browser set to browse for a material library
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By default the Open file button brings you to the materiallibries folder of the current
project folder.

Open Material Library
Lookin: | (=3 materialibraries |v ) 5 B
{4 My Recent Documents

E  Desktop

[i=) My Documents

-} My Computer

“e# Local Disk (C:)
| Projects

Tal device (D:)
“o# 4GB-USBHEY (E2)
<z DVD-RW Drive (F:)
e LaCie (G:)
|5} Shared Documents
|53 My Documents
& My Network Places
[Z3) AndrewBio
|3 Autodesk
() AutodeskADN
|3 CurrentCVaProfile
(3 Inbox
) installs
(5 Mew Folder
(3 OutBox
File name| =) TechEdit £

N
Files of type: IMaberiaI Libraries(*.mat) s Cancel

Default material libraries folder
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Navigate to the materiallibraries folder under the software folder and select one of the .mat files

that contain ProMaterials.

X

] « 5 » &

Ma. Profaterials. Mirror
M, ProfMaterials, Plasticvin
Ma. FroMaterials, SobdGla:
Mae ProMaterials, Stone
Maz, ProMaterials, W alPain
lle.Maz, Prodaterials, Water
[DesignTemplates

Open Material Library
L_] materialibraries
11y My Recent Documents
m S =
- 12} Deskiop
%Aech].'e () My Decuments
Bereht) i My Computer
Blarchitt "y | peal Disk (C2)
archit ) Program Fles
;archlt ) Autodesk
[edarchit ) 3ds Max Design 2010
S archit 1 materiglii
ﬁarchnt % Secure Digital storage device (D:)
G archit S 4GE-USBKEY (E:)
B archit o DVD-RW Drive (F:)
Gdeuted e Lale (G
gﬂnutnd r_] Shared Documents
Enutod ) My Documents
SHautod ‘-_J My Net\@rk Places
autod 'T] AndrewBio
Enutnd | Autodesk
= autod ) AutodeskADN
ga‘-\u g |3 CurrentCvaProfie
s =
(€] 1) installs
|2 Mew Folder
File ame! |~ outsox
) TechEdit
Files of type: [ateral Ubranes]~-mat)

3ds Max predefined Material library folder

Gpen MateratLIorary &3
Lookin: | ) materislioaries P e 5 » &
B Autodesk, Max, ProtMaterials, Mirror
i Autodesk. Max, Protaterials Plasticyi
gﬁarchitac{ural.materie]s.concrste ﬁnAubodesk.l\"lax.PmMaterials.SobdGlae
[ architectural materials, doors & windows 4 Autodesk.Max, ProMaterials, Stone
Ejarchltectural.matena'ls.flrishes EAuLadesk.Max.ProMateriaIs.waJIPain
& architectural. materials furrishings E}]mmdesk_l\"lax.PrdWatErials.Water
Eﬂarchtectural.materials.rnasorsy Edmrarch_DesignTemplates
;lan:hitettural.matcrials.metals EﬂNaLure
& architectural.materials, sitevwork
Earchitectural.materials.thermal & moisture
;}architsﬂural.matcria]s.wuods & plastics
15— Adkodesk Max.Protaterials Ceramic
@Autodem.Max,PmMatsnals.Concrene
ETJAubudusk.de.PmMaterials.Gensric
&0 Autodesk Max. ProMaterials, Glazing
;Autodesk.Max.PmMaxerlals.Hardwood
ﬂnutndesk.ﬁax.mohaterials.MasonryCMLI
S Aubodesk, Max. ProMaterials, Matal
;nutnde*.max.ProMazerlals.MetalicPemt
] ] £
File pame: IAutodeé:.ﬁax.ProMateriEIs.Ceramlc ~ Open |
Flesoftype: [Material Lbraries(*.mat) v cmnel |
2|

ProMaterials Material library file
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Once you select the ProMaterial library your Material/Map Browser will contain numerous
material definitions. You can double-click, select and click OK, or drag and drop your materials
into your Material Editor.

L Material/Map Browser - Autodesk.Max.ProMate. .. g@

| None

| 9% % [a

{3 Ceramic Tile Beige - Large Square { ProMaterials: C |
(3 Ceramic Tile Beige - Small Sguare ( ProMaterials: Ce
(3 Ceramic Tile Black ( ProMaterials: Ceramic )

{3 Ceramic Tile Blue - Iceberg ( ProMaterials: Ceramic

Ea3

|
|

|
12

—Browse From: — | =* Ceramic Tile Blue Gray - Hexagon (ProMaterials: Cy
& Mt Library {3 Ceramic Tile Brown - Decorative ( ProMaterials: Cer
Mt Editor (3 Ceramic Tile Burgundy - Dark Octagon Large ( ProlM
 Active Slot % Ceramic Tile Circular Mosaic { ProMaterials: Ceramic
 Selactad (3 Ceramic Tile Gray - Dark ( ProMaterials: Ceramic )
" Ecana (% Ceramic Tile Green - Lime Brick { ProMaterials; Cera
 Kew (3 Ceramic Tile Green - Rectangle ( ProMaterials: Cerz

= (3 Ceramic Tile Green - Soft { ProMaterials: Ceramic )
° i " {3 Ceramic Tile Honey - Light { ProMaterials: Ceramic |

¥ Materials (3 Ceramic Tile Ivory {ProMaterials: Ceramic )
[ Maps

(3 Ceramic Tile Lavender { ProMaterials: Ceramic )

I Incompatible (3 Ceramic Tile Mosaic Beige ( ProMaterials: Ceramic )
I~ Root Only (3 Ceramic Tile Mosaic Blue ( ProMaterials: Ceramic )
I~ | By Object (3 Ceramic Tile Mosaic Gray { ProMaterials: Ceramic )
{3 Ceramic Tile Orange - Light Square and Rectangle |
(3 Ceramic Tile Orange Yellow - Triangle { ProMaterials
{3 Ceramic Tile Pink - Cozy { ProMaterials; Ceramic )
(3 Ceramic Tile Pink - Pastel Square and Rectangle (P
{3 Ceramic Tile Rose - Country { ProMaterials: Cerami
(3 Ceramic Tile Salmon { ProMaterials: Ceramic )

3 Ceramic Tile Square Brown ( ProMaterials: Ceramic
{3 Ceramic Tile Square Medium Blue (ProMaterials: Ce
{3 Ceramic Tile Square Red Diamond ({ ProMaterials: C
(3 Ceramic Tile Square Slate Blue { ProMaterials: Cera
(3 Ceramic Tile Square Tan ( ProMaterials: Ceramic )
3 Ceramic Tile Square Terra Cotta ( ProMaterials: Cel
(3 Ceramic Tile Tan ( ProMaterials: Ceramic )

3 Ceramic Tile White - Octagon { ProMaterials: Ceram
(3 Ceramic Tile White - Sguare ( ProMaterials: Ceramic
3 Ceramic Tile Yellow - Light { ProMaterials; Ceramic }
(3 Porcelain Blue - Mavy ( ProMaterials: Ceramic )

(3 Porcelain Elue - Sea Side { ProMaterials: Ceramic )

Predefined ProMaterials in the Material/Map browser

Note: ProMaterials are defined to work with real-world mapping coordinates. The unit of
measure used is inches; therefore, if you change your system units to metric units you
will need to make adjustments to the map sizes. l
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Sample Materials in the Predefined Material Libraries

It's a good idea to experiment with the various materials already predefined in the material
libraries. Here are a few samples of materials in the various ProMaterial libraries.

Autodesk.Max.ProMaterials.Ceramic.mat

This Material library contains 40 plus materials for ceramic surfaces, including ceramic
tiled surfaces. Some samples include:

Tile Square Red Diamond Ceramic Tile Blue Iceberg

Ceramic Tile Green Lime Brick
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Autodesk.Max.ProMaterials.Concrete.mat

This Material library contains almost 30 materials for a concrete and stucco surfaces.
Some samples include:

Concrete Exposed Aggregate Warm Gray Concrete Blocks

Concrete with Stone 2
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Autodesk.Max.ProMaterials.Generic.mat

This Material library contains almost 9o materials for a variety of surfaces, including fabrics, glass,
wallpaper, and exterior landscape materials. Some samples include:

- (3

Glass Luminous Orange LED Materials Red, Yellow, Green

Grass Light Rye
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Autodesk.Max.ProMaterials.Glazing.mat

This Material library contains almost 20 materials for flat glass surfaces (glazing).
Some samples include:

p—— p— .

Glazing Blue Reflective Glazing Light Bronze Reflective

pr———— =

Glazing Dark Blue Reflective
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Autodesk.Max.ProMaterials.Hardwood.mat

This Material library contains more than 150 materials for hardwood floors and wood surfaces.
Some samples include:

Hardwood Flooring Red Oak Natural - Classic Wood Particle Board

Wood Elm Burl Stained Light No Gloss

Chapter o4 | Materials




Autodesk.Max.ProMaterials. MasonryCMU.mat

This material library contains more than so materials for masonry, CMU and stone landscaping.
Some samples include:

Stone Fieldstone Weathered Brick Red Non-Uniform Running
-

B ~J

Wil ~ )

CMU Light Gray Running
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Autodesk.Max.ProMaterials.Metal.mat

This Material library contains almost 60 materials for metal surfaces. Some samples include:

Steel Checker Plate Brass Satin Screen

Brass Satin Brushed Heavy

Autodesk.Max.ProMaterials.MetallicPaint.mat
This Material library contains over 30 materials for metallic paint surfaces.
Autodesk.Max.ProMaterials.Mirror.mat

This Material library contains and materials for mirror surfaces.
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Autodesk.Max.ProMaterials.PlasticVinyl.mat

This Material library contains over 6o materials for plastic surfaces and vinyl flooring.

Some samples include:

Vinyl Flooring Mosaic Pattern

Vinyl Flooring Dots Pattern

Vinyl Flooring Slate Pattern
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Autodesk.Max.ProMaterials.SolidGlass.mat

This Material library contains over 20 materials for solid glass. Some samples include:

Glass Amber Glass White Rippled

Glass White Frosted
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Autodesk.Max.ProMaterials.Stone.mat

This Material library contains 27 stone surfaces. Some samples include:

Marble Rose Riverstone Blue

Cobblestone Interlocking

Autodesk.Max.ProMaterials.WallPaint.mat

This Material library contains over 8o materials that represent various colors and finishes of
wall paint.
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Autodesk.Max.ProMaterials.Water.mat

This material library contains and materials for water surfaces. For the most part these materials
will be either clear or somewhat opaque and not look terribly interesting until you adjust some of
their parameters.

In the example, the Water Reflecting Pool material was applied to a surface above the riverstone
material found in the stone section of this lesson. The only adjustment to the preset material was
changing the wave height to 10.0 from o. This creates distortions in refractions and highlights in
the reflections on the surface..

Water surface over Riverstone Blue
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Exercise | Using Predefined ProMaterials

In this exercise you will use some predefined ProMaterials to add realism to some surfaces in a
mechanical scene.

1 Open the file Mechanical Scene.max.

2 Click on the Render Production button on the main toolbar.

5

The scene has a few materials already applied, but you will add a few more materials to it.

3 Open the Material Editor.

4  Select the 1st Sample slot along the top row.
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5  Click the Get Material button.

1) Material Editor - Arch & Design (mi)_15 [;_] =l .

Material Mavigation Options  Utilities

&% &S EOEOO

S (6% (2o B TS @

6  Inthe Material/Map Browser click on the Mtl Library button in the Browse From button.

7  Click on the Open button in the File area.

E‘ Material/Map Browser Q@“

[ Hore _
——— [EEs0 | %XB

A~
=]

A > |
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Navigate to the folder that contains the Material libraries. This will be under the folder where
you installed the software, typically \Program Files\Autodesk\3ds Max 2010\materiallibraries.

) materiallibraries [
% My Recent Documents
é’ Desktop
Ii:l My Documents
._J My Computer
5 3v2 Floppy (A:)
e Local Disk (C:)
|3 Program Files
i) Autodesk
I3 3d

Note: When you click on the File button 3ds Max defaults to the \materiallibraries
folder of your current project. By default this will be \My Documents\3dsmax\
materiallibraries. This folder is also empty by default. Therefore, you will need to
navigate to the above mentioned folder. l

Select the file Autodesk.Max.ProMaterials.Concrete.mat.

‘Open Material Library B[%]
Lockin: j.'__) matenallbraries » O S
..:;Bdsma-x ;ﬂnutmﬂa;k.Max;ml\'!aterialsMrrnr
S AecTemplates = Atodesk, Max, Prodst erials Plasticyil

i archiectural.materials.concrete
;larmtecmral.mat,eulals.doors Bewindows
i architectural.materials frishes
;archtectural.materlals.rurNanus

S archikeckural makerials.masonry

= architectural materlals. metalks

i architectural.materials. sitewark

= archtectural materials.thermal & moisture
o architectural materials woods & plastics
= hutodssk, ials. Caramic

o utodssk. bae, Prodsterials, Generic

= Autodesk Max, Provaterials, Gazing

i Autodssk.Max, ProMaterials Hardwood
= Butodesk M, ProMskerials MasonryCHL
o Autodesk Max, ProMaterials Metal

= futodesk Mae. Prodisterials MetalicPant

< |

EdAutodesk M, Prodaterials, SoldGlas
;J Autodesk, Max, Protakerials, Stone
S Autodesk M, ProMaterials. Wallbain)
= Autodssk Max, Prodaterlals Waber
;Ewmch_DBsignTemplabw

EMature

Fle games | autncesk Max. ProMaterials. Concrete I

Flesof type: | Material Libraries(*.mat)

The Material/Map Browser becomes populated with materials.
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10 Double-click the material called Concrete Non-Uniform Warm Gray; it will now occupy the
selected Sample slot.

[———

ﬁi a.te_rial.-'Map I?TrnWser-_.hut;desk.Iﬁa:PmMat;. s [;]
|

Concrete Non-Unifarm Warm Gray (ProMat
EEe 0 | XE

% Concrete Blocks ( ProMaterials: Concrete )

3 Concrete Exposed Aggregate Warm Gray ( ProMat
% Concrete Formwork Holes { ProMaterials: Concrete
3 Concrete Industrial Floor { ProMaterials: Concrete |
2 Concrete Non-Uniform Reflective Gray ( ProMateriz
¥ Concrete Mon-Uniform Warm Gray { ProMaterials: €
3 Concrete Pink Rough ( ProMaterials: Concrete )

¥ Concrete Precast Smooth { ProMaterials: Concrete
3 Concrete Tan Rough ( ProMaterials: Concrete )

3 Concrete With Stone 1 { ProMaterials: Conaete )
¥ Concrete With Stone 2 ( ProMaterials: Concrete )
% Exterior Stucco Beige ( ProMaterials: Concrete )

3 Exterior Stucco Tan Smooth { ProMaterials: Concre
¥ Exterior Stucco Tan Textured ( ProMaterials: Cona
3 Exterior Stucco White { ProMaterials: Concrete )
(¥ Stucco Agua ( ProMaterials: Concaete )

I~ Root Only {3 Stucco Beige Smooth { ProMaterials: Conarete )

7 By ohject {3 Stucco Beige Textured (ProMaterials: Concrete )
3 Stucco Black ( ProMaterials: Concrete )
rFile——— | (3Stucco Brown (ProMaterials: Concrete )
Open... (3 Stucco Burnt Red ( ProMaterials: Concrete )
Merge... 3 Stucco Cerulean (ProMaterials: Concrete )
Save... 3 5tucco Cream { ProMaterials: Concrete )
Save As.. ¥ Stucco Dark Gray ( ProMaterials: Concrete )

3 Stucco Light Gray ( ProMaterials: Concrete )

% Stucco Olive ( ProMaterials: Concrete )

¥ Stucco White { ProMaterials: Concrete )

3 Wall Texture 1 Beige (ProMaterials: Concrete )
3Wall Texture 1 5almon ( ProMaterials: Concrete )

£am B

11 Close the Material/Map Browser.
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12 Inthe scene, select the object named Floor.

13 In the Material Editor click on the Assign Material to Selection button.

ﬂn;Mﬁ'le'ﬁal Editor - Concrete Non-Uniform ... [g = .
Mat'e'rif'l_l Mavigation Options  Utilities

o m UE OO

G

sl i e e e

[ | ta |K | S
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14 Click on the Render Production button on the main toolbar.

There is now a material on the Floor object but the pattern looks unrealistically large.

15 Make sure the Floor object is still selected, and go to the Modify tab of the Command panel.

16 In the Parameters rollout, of the Extrude modifier, click to enable Real-World Map Size.

[V capEnd
A Patch
¥ Smooth
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17  Render the Camera view again.

The texture on the floor looks much better now.

18 Backin the Material Editor, select the 2nd Sample slot along the top row.
19  Click on the Get Material button.

20 Navigate to the folder that contains the material libraries.

21 Select the file Autodesk.Max.ProMaterials.MasonryCMU.mat.

22 Double-click the CMU Light Gray Running material.
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23 Select the object named Walls. This will be easiest from the Select From Scene dialog.

[ sefect From Scene B %)
Select  Display  Customize
Otk REREEED>

Find: | ' Selection Set:

Mame ‘Rewit ~

O Fiping
O ‘all opening Header01 b
O ‘wall opening Headerdz

{@] Barrier

{%] Barrigr0l

O Center Chain Guids

O Inner Guide Rail

o Ouker Guide Puail

O Fipe

[ pine Flanne =
1| | »

24 Assign the CMU Light Gray Running material to the walls.

25 Render the Camera view again.

The pattern appears on the walls but it is very faint. For the purposes of this render, you will
exaggerate the strength of the pattern by adjusting the height of the pattern.
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26 Backin the Material Editor, in the Masonry/CMU Parameters rollout, change the Height
value to 5.0.

Pmm... s [amon v

The texture on the walls is much more apparent now.
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Lesson 27 | Using Maps

Introduction

When looking at two objects side by side, one with a burl oak finish and the other with a brushed
aluminum finish, it’s easy to see the difference in the texture of the objects. It is important to
understand how to translate that information into a 3D environment. In this lesson, you will learn
what maps are used for and how to apply them to objects.

A rendered Image of a scene using maps

Objectives

After completing this lesson, you will be able to:

Tell the difference between a material and a texture

« Use map channels in different material types
 Build a material with different map channels

« Create realistic real-world textures and understand the difference between 2D and 3D maps
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Maps in Material Definitions

When you look at an old wooden desk or a newly polished wooden floor, you are looking at the
texture of the surface. For example, the difference between burl oak and knotty pine is the texture
of the wood itself. In 3ds Max Design, you can use image maps and procedural maps in a material
to create textures for an object. These can create an infinite variety of textures and looks for the
rendered object. A texture, however, is not just a map; textures can be simple, like the glass used in
a bottle, or they can be very complex, like an old weathered pine fence.

Textures and Maps

By definition, a texture is the distinctive physical composition of an element with respect to the
appearance and feel of its surface. Essentially, it’s what you see when you look at something.

A real-world example of old peeling paint on a concrete barricade post

A close-up photo of weathered boards at the beach
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In 3D software, the texture is the end result of a material; whether the material uses maps or not
does not matter. 3ds Max Design provides you a variety of maps that let you create textures that
can be applied to objects for any purpose. Materials are able to define categories of textures. For
example, you can create a wood material with properties that are common to various types of
woods; however, wood is not a texture. If you were to ask someone to create “wood”, he or she
might not know what type of wood to create. That’s where the texture of a surface comes in. If you
tell someone to create highly polished burl oak, he or she will be able to deliver what you want.

Material: Steel Drum. The drum is rendered with a generic material.

Texture: Aged 55-gallon gray painted radioactive waste drum. The drum is
rendered with a material that results in a defined texture.

Chapter o4 | Materials



Maps

Textures can be simulated without maps; however, if you want to add any detail or other texture
definition to the surface, a map is the way to do it. Two types of maps that can be used in a
material definition: a bitmap and a procedural map. Although the results can be similar, they
function very differently.

Bitmaps

A bitmap is a 2D image made up of individual picture elements (pixels) in a rectangular grid. The
more pixels in an image, the higher its resolution (size) and the closer

you can look at it without noticing the pixels. The size of the bitmap is important as you

create images where the camera moves close to a material containing a bitmap. A small- or
medium-size bitmap works for objects that are not too close to the camera. A larger bitmap
might be needed if the camera zooms in on part of an object. The following example shows
what happens when the camera zooms in on an object with a medium-size bitmap. This
phenomenon is known as pixelation.

The bitmap image applied to the drum reveals its resolution when the camera zooms in.

In the above example, using a higher-resolution bitmap would reduce the amount of pixelation.
Be careful, because higher-resolution bitmaps require more memory and take longer to render.
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Procedural Maps

Unlike bitmaps, procedural maps are derived from simple or complex mathematical equations.
One advantage to using procedural maps is that they do not degrade when you zoom in on them.
You can set up procedural maps so that when you zoom in, more detail is apparent.

v -
=,

£,

3

The magnification reveals more details about the granite texture.

The flexibility of procedural maps provides a variety of looks. 3ds Max Design includes a myriad of
procedural maps, such as Noise, Tiles, Checker, Marble, and Gradient.
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Maps and Materials in the Material Editor

In the Material Editor, maps and materials will display and behave differently. Generally, maps are
incorporated as a sub element of a material into one of the map channels. In some situations you
will bring a map directly into a Sample slot to edit and adjust its parameters so it can be used for
such objects like a projector light or background.

nh; laterial/Map Br

fsmax mat ~ |01 | Material Editor - Background_Falls loEd

Material Mavigstion Options  Utiities

r—= -
¥ Background_Kopipi (Kopipi.jpg)

—Browse From: — | & Background _Lake MT (Lake_mt.jpg)

-
.
£ Active Slot {5 Background_Microwave (MicrowaveBackground. jog
¢ seected | | Fescround pountans (iountars.0) El
" Scens 5 Backoround_RaiRoad (Background. jpa) . P ;
 New @Balloon ( Shellac ) | Y

EEco [2XB
& Backoround_Brice (Brice.jpa)
£ Background _Falls (Falls.jpg)
£ Background_Hongkong (Hongkang. jg)

@® Mt Library [ Background _Lakeside (Lakeside.jpg)
Mt Editor 47 Background_Meadow (Meadow1.10g)
Sy Q@ Ericks_BrickCommon ( Standard ) <L Bl
@Bricks_Bricks_1 (Standard) ) : , =
g Mml ateral @ Bricks_ricks_2 ( Standard ) 229|686 o & |We,-,_,r il
@ Bricks_Yelow ([ Standard ) W
I mcompatile) | o . 1oon Hatched (Ink'n Pant) 2 [Background Fals [v | omp |
¥ Root Only @ Concrete_Asphalt ( Standard ) E Coorinaies H
I~ By Ohpect @ Concrete_Blue_Stucco (Standard )
@ Concrete_Brown ( Standard ) @ Texture (" Environ Mapping: IE:rplil:it‘Map Channel  w
e @ Conarete_Prown_Stucco (Stendard ) IV | Sliow #an an Gad Map Channel: [T 2|
Open... @ Concrete_Cement (Standard ) I~ se Real-World Scale ' ’
Merge.., @ Concrete_Grey (Standard) Offeet Mior Tie
_ save.. ||| @Congete Grey2 (Standard ) Whowo 210 A W oo 2
Save ... i Concrete_Stucco ([ Standard ) / = . —~ § =l
|| @concrete_Ties (Standard) L] I PR “'_|°-° =
@Eyeball (Raytrace) &y Coww O oWl W:[0.0 |
@ Fabric_Blus_Carpet { Standard ) Bur: [Lo 2 Birof o = Hatate
@ Fabric_Grey_Carpet ( Standard ) a0 B offeet: [0.0 zj —I
@ Fabric_Tan_Carpet (Standard ) =
@ Ground_Everoreen (Standard ) 1+ Mioise I
A (2] I+ Bitmap Parameters. |
“ s Time. b

Materials and Maps dragged from the Material/Map Browser into Material Editor from the
3dsmat.mat Material library.

In the Material/Map Browser, when you search for materials, you should note the icons that appear
in the list. The Parallelogram icon denotes a map that is not incorporated as part of a material, and
Sphere denotes material definitions, many of which have maps incorporated into them. You can
assign a material definition to an object in the scene, but a map must be assigned into a map slot.
The map slot can be part of a background, or a material definition.
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Map Types

When creating simple or complex mapped materials, you use one or more of the map types
available in the Material Editor. You can use a bitmap or procedural map as the diffuse color,
bump, specular, or any other available component of a material. You can use maps individually or
in combination to get the look you want. Available map types vary among different Shaders and
materials, but several map types are relatively common. You can typically access a map type in any
of several different ways. Map types can be used together to obtain a final result.

Name | Property |

:.Bumu“
.- i _

Map #27 ffse Cobr (Refiectanre) 1024* 1024
Material Explorer view of a complex mapped material

Map #20 Surface Clossiness 10241024

Definition of Map Types

While many map channels are available for use, we will focus on the commonly used types.

- Diffuse Color (Reflectance): One of the most frequently used map types, it determines the
visible surface color of an object.

- Reflection Color: Determines the overall reflectivity color, also known as the specular
highlight color.

- Reflection Glossiness or Surface Glossiness: Determines how polished the material
appears, can create chrome (highly polished) to brushed metals (diffusely reflective). Also
known as the specular highlight.

- Anisotropy: Affects the size and shape of the specular highlight.

- Cutout or Opacity: Determines the opacity or transparency of a material based on the
grayscale values of the map. White is opaque and black is transparent.

- Bump or Surface Imperfections: The effect of bump-mapping on an object can be dramatic.
Bump maps create the illusion of sunken and raised portions of a surface by setting a positive
or negative value in the amount area. This effect allows you to fake geometry such as a rocky
surface or dents.
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Map Types in ProMaterials

ProMaterials work exclusively with mental ray. Rather than having one ProMaterial, there are
several. Each ProMaterial is optimized for a particular purpose. The ProMaterials: Generic is as
its name implies—being the most versatile. In general, if you can use a ProMaterial to suit your
purpose, it is better since the ProMaterials interface is cleaner and easier to understand.

The Generic Material Parameters rollout provides access to the most important map channels.
Selecting a map is either through one of the small square buttons at the end of a particular value
for example, Diffuse Color, or by selecting one of the rectangular buttons that display the word
“None” when there is no map applied.

e Generic Matenal Parameters ] i Generic ial Par : Ji
Diffuse Color (Reflectance) v vy vvvnais | _] |'_[+ Transparency |_|
Refiectuity Perpendicular to Surface . [0.2 2| || i Self Tlumination i
Reflectivity Parralel to Surface . .. ... .. Jio (= I [+ ‘Ambient Ocdusion Ji
Surface GIOSSNESS 4 ¢ vy byas e s [ e ERTR J
SR o | iE® Per Tuning Parameters I
Surf, Impesfections (urp) Amount .. ... o5 2| E Maps |

Generic Material Parameters:
. . [~ Diffuse Color (Refl... None -

Generic Material Parameters [~ Reflectivity Perpen... Nore =

. |~ Reflectivity Parrall. .. MNone =
The Maps rollout provides access to all of P o o e El
the maps in the ProMaterials: Generic. e
Access to these maps is duplicated in other W None -
rollouts in the interface. For example, there I~ Transhicency ... .. None =
are four maps listed under Transparency. | Ceepeios o Bote =]
. X [~ Backface Cull . . . . . Naore z
You will also find access to these maps in the =
T llout Self Tiumination
ransparency rollout. e e — -]
Round Corners:
I~ FiletRadius. . ... . None | -
Maps rollout
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Map Types in the Arch & Design Material

To choose a map in the Arch & Design material, click one of the small, square buttons on the
Main Material Parameters rollout for the Shader or material. These map boxes appear next to
the color swatches and numeric fields. However, not all map buttons are available in the Main
Material Parameters rollout. To access all map buttons, use the General Maps or the Special
Maps rollout. The Main Material Parameters rollout provides access to some of the more
important map channels.

™ R
[V Ref
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W Tz
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=

v
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Main Material Parameters
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The General Maps rollout provides access to Main, Surface Property, Rendering Options, and
Special Effects map channels.

General Maps rollout

The Special Purpose Maps rollout provides access to all Bump, Cutout, and
Self lllumination channels.

Special Purpose Maps
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Displaying Maps in the Viewports

In order to adjust the appearance of your maps, you need to have them displayed in the viewport,
if only temporarily.

Displayed maps give you the advantage of previewing the scene before final render. This feature
enables you to work on the maps and adjust their parameters individually, before you render your
final scene. Keep in mind that if all of your maps are active, your viewport performance may be
affected based on your hardware setup. A good graphics card can make a big difference in the
number of maps displayed in the viewport at any given time.

Show Map in Viewport

To display a map in the viewport, you usually use the Show Map in Viewport function found in the
Material Editor.

1 (IEI
1 e |

Show Map in Viewport icon

This tool helps you get a better idea of what your scene looks like before you commit to a render.
It also helps you if you need to adjust the bitmap on the object you applied it to. You typically turn
this option on or off one map at a time. However, you may elect to use this tool globally, affecting
all maps in the scene simultaneously. Keep in mind that enabling all maps simultaneously may
affect the performance of your system based on the quality of the graphics card.

The Show Map in Viewport control also has an additional option to use the hardware display.
It is found in a flyout of the Show Map in Viewport icon in the material editor.

|l

Show Map in Viewport flyout
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Activate and Deactivate Maps

To globally activate or deactivate all maps simultaneously, you can find such options in the
Views pull-down menu.

W Create  Modifiers  Animation  Graph Editors — Rendering  Cushor

Indo Yiew Change Shift+Z mw ; ["—El

0 View Change Shift+y

‘Wievaport Configuration, .
Redraw All Views

Set Active Yiewpork 3
Save Active Fronk Yiew

Restore Active Front Wiew

View“ube 3

SteeringWheels 4

Create Camera From Yiew Chrl+

| ¥ Standard Displa
. S S
p |l R ']g.a;\ Iﬂ.\'
Hardware Display
*View » Hardware Display with Maps

Globally activate or deactivate all maps

All maps are activated. Notice the concrete and wood maps on the walls and floor.
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All maps are deactivated. No maps are visible in the viewport.

Mixing Maps

While simple materials will sometimes suffice, most materials in the real world are fairly complex.
Look around you; examine the texture of objects and surfaces in the real world. As you can see,
virtually no surface has a simple texture. Some surfaces contain multiple layers and others are
intricately designed. These aspects of material creation are important to keep in mind while
working in the Material Editor.

Several available map types allow you to use several maps together. With the Mix and Composite
maps you can combine multiple maps to generate a new map image. In addition, procedural 2D and
3D maps can use multiple maps in order to create textures that mimic real-world textures. Some of
those maps include Checker, Gradient Ramp, Noise, and Tiles.
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2D vs. 3D

Earlier, we showed how a 3D procedural map can simulate Pink Granite, and used a 2D bitmap

to make the texture for the steel drum. The difference between the two types of maps is easily
demonstrated on the steel drum and granite blocks. Procedural maps offer an advantage: They
can be 3D. That means they fill 3D space, so a granite texture made from several Noise maps goes
through an object as if it were solid.

With Procedural Maps the texture continues even though the block has been cut in two.

Bitmaps offer the flexibility of creating any texture you require, but they don’t occupy 3D space.
Bitmaps require specific mapping coordinates in order to be rendered correctly. Because of this, if
you separate an object, it will not show the same way as the 3D procedural map.

Incorrect Mapping

The material doesn’t fill the drum properly because the mapping
coordinates are not set up for the sliced polygons.

Lesson 27 | Using Maps




Exercise | Mapping the Drum

This exercise shows you how to apply bitmap images to various material components to get a
realistic result. The map types you'll use in this exercise are Diffuse, Specular Level, and Bump.

1 Open the file Mechanical Sceneo1.max.
2 Open the Material Editor.

3 Inthe Camerao2 viewport, select the 55 Gallon Drum Texture object.

B
53 Gallon Drum Texture

-
ar

4 Inthe Material Editor, click the 3rd sample slot along the first row.
5  Click the Get Material button.

6  Inthe Material/Map Browser make sure the Browse from Area is set to New.
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Double-click the ProMaterials: Generic material type to get the new material and

close the dialog.
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Set the material name to Steel Drum.

ma
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On the Generic Material Parameters rollout, click the Diffuse Color (Reflectance) button.

3= |6 | |5 58 & | O] B |T@ﬁsﬁ

959? IStedDrum |v
[- Generic Material Parameters
Diffuse Color (Reflectance) .o ovo o J‘
Reflectivity Perpendicular to Surface ., [0.2

10 Choose Bitmap from the Material/Map Browser.

=1

= i
E‘E Material/Map Browser
| Bitmap.
— —
Sl e @ | %X
[ Ambient/Reflective Ocdusion {3dsrn'!.f‘__|
/7 Bitmap El
& Bump (3dsmax)
{5 Camera Map Per Pixel
Browse From: [ Car Paint Shader (mi)
Mt Library & Cellular
¢ Mt Editor & Checker
¢ Actve Slot & Color Correction
11 Use the Select Bitmap Image File dialog to find and open the Drum Map.png file.
—-"Salel:l' Bitmap Image File . 'zﬂ
Histoey: | C: Program FilesiA Max Dasign 20 10maps v
Loakn: |-_;Data|=les » T ST
* Dnm Mo 5 ket
=] Orm Mep bump
= orum Map remnal
ﬂDr\.-mI"'laesnec
] askarirh
| Cakgrtrs
File pame: Drum Mag Open |
Fies-of fype: |n.anrmals e Carcal [
Gamma
e " Llne image's o Game
Beto 1~ Use systemdefaut gamms
£ Oemios J
vew | ' ¥ preview |
Stabstics: mmmzq,ammsalumm mhmgg
Location: C:\D i : \Data F
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12 In the Coordinates rollout, make sure there is no check in the Use Real-World Scale box.
13 In the Material Editor, click the Assign Material To Selection button.

14 Inthe Material Editor, click the Show Map in Viewport button.

%

®)
L]
[
@,
&
S %% %2 a| 0 116 S
Diffuse Color j|r~1ap #27 e Bitmap
& Coordinates I
@ Texture " Environ Mapping: |Explict Map Channel [+
|¥ | Show Map on Back Map Channel: ﬁ_ﬂ

I Use Real-Waorld Scale
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15 Click the Go to Parent button.
il

16  In the Generic Material Parameters rollout, click the Surface Glossiness map button.

= Generic Material Parameters |
Diffuse Color (Reflectance) . oo . .ov s ﬂ
Reflectivity Perpendicular to Surface . ... 02 3| |
Reflectivity Parrallel to Surface .. ...... [T0 3| |
Surface Glossiness ... vovvvwneann[T0 3|

Surf. Imperf... HNone |
&rf,mwfecﬁm(&uﬂp}mm.“..lﬂﬂ -

17  In the Material/Map Browser, choose Bitmap.

18 Use the Select Bitmap Image File dialog to find and open the Drum Map spec.png file.

19 Inthe Coordinates rollout, make sure there is no check in the Use Real-World Scale box.
20 Click the Go to Parent button.

21 Inthe Generic Material Parameters rollout, set the Reflectivity Perpendicular to
Surface to o.1.

[- Generic Material Parameters |
Diffuse Color Reflectance) . v.ovvvwe o[ ] m|
@mwpm@mm&,...vg J
Rzﬂecwtypmaﬂeltumﬁce........|m—g M|

Surf, Imperf... None |
Surf. Imperfections (Bump) Amount . . . . . [0.3 —
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22 Click on the Surface Imperfection Map button.

mCEwSSFEESS...‘.1-,......JA.|1,U i‘
Surf. Imperf... Hene |
Corf Tramarfactinne (Bmet Amaont "= -

23 Inthe Material/Map Browser, choose Normal Bump.

2 mr Physical Sky
& MultifSub-Map
5 Moize

S Normal Bump
/& Object Calor
& Ocean (lume)
& Opadty (base)

24 On the Parameters dialog, click the Normal map button.

[- Parameters J
Normal; Mone | v [10 ﬂ
Additional Bump: None [0 F&]

el

25 Inthe Material/Map Browser, choose Bitmap and click OK.
26 Use the dialog to open the Drum Map normal.png file.

27 Inthe Coordinates rollout, make sure there is no check in the Use Real-World Scale box.
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28 Click the Material/Map Navigator button.

M Materiat Editor - Steellrum =\ 2) B | WA Material/Map Navigator -2kl
O EEs o |
© o .sr::lnm { PraMaterials: Generic ) ’_‘
0 .surr. mperfections (Bump) Mp : Map =34 (Normal Bunp)
|] .:Mq::-'SEﬂ}'umMapnannaLpng)
o .Dil‘ﬁ_rsu Color (Reflectance): Map #28 (Drum Map.png)
#
‘T:ila‘ ;---E-Reﬁectiwily Parralid to Surface: Map =30 (Drum Map spec.png
=)
= e e W el x

The Navigator dialog provides an interactive method of working with your material, and provides a
valuable tool for visualizing the hierarchy of your material.

29 On the Material/Map Navigator dialog, click the View List+Icons button.

E‘i Material/Map Mavigator za Cl|:j
: Map #35 {Drum Map normal,png)
Ei=e @ |

3 . SteelDrum ( ProMaterials: Generic )

ol . Surf. Imperfections (Bump) Map : Map #34 ( Normal Bump )

L3 ]

..... 3 . : Map #35 (Drum Map normal.png)

- . Diffuse Color {Reflectance): Map #28 (Drum Map.png)

AEF . Reflectivity Parralel to Surface: Map #30 (Drum Map spec.png
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30

31

In the Material/Map Navigator list, click the Steel Drum (ProMaterials: Generic) at
the top of the hierarchy. This will navigate the parameters of the Material Editor to the

top of the material.

Click the Render Production button to render the scene.
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Exercise | Creating a Multi-Map Procedural Texture

In this exercise, you'll use multiple Noise maps to create a procedural pink granite texture. Noise is
a 3D procedural map that provides a great deal of flexibility for creating textures.

Open the file Mechanical Sceneo2.max or continue from the previous exercise.

-

2 Inthe Camerao2 viewport, click the Pink Granite Blocks group.

[[Fink Granite Blocks] Granite Block13 ]

Open the Material Editor.

w

4 Inthe Material Editor, click the 1st sample slot along the second row.

5  Click the Get Material button.

1 Material Editor - Arch & Design (mi)_7 [;j[lﬁ
Material Mavigation Options  Lltilities
O?
©
D‘.‘
(3
&
:i_'a
ia
et Rl Al e e | e R
o | Arch & Design (mi)_7 | \Arch &Dm‘gn@l
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6  Inthe Material/Map Browser list, double-click the ProMaterials: Stone. Close the
Material/Map Browser.

Qi Materi-;lfMap Braser — .
[ ProMateig:Stone

Efeo |uxB

3 Arch & Design {mi)

@ Architectural
@ Elend
3 Car Paint Material (mi)
—Browse From: — | @ Composite
" Mt Library i DirectX Shader
Mt Editor @ Double Sided
" Active slot @ Ink 'n Paint
" Selected 3 Matte /Shadow Reflection (mi)
" Scene 3 mental ray
& Mew @ Multi/Sub-Object
3 ProMaterials: Ceramic
o (3 ProMaterials: Concrete
it {3 ProMaterials: Generic
Avkes 3} ProMaterials: Glazing
™ Incompaticle (3 ProMaterials: Hardwood
¥ RaotOnly (3 ProMaterials: MasonryfCMU
[T By Ohject (33 ProMaterials: Metal

3 ProMaterials: Metallic Paint

(3 ProMaterials: Mirror

{3 ProMaterials: Plastic/Vinyl

(3 ProMaterials: Solid Glass

(3 ProMaterials: Stone

3 ProMaterials: Wall Paint

(3 ProMaterials: Water

@ Raytrace

@ shell Material

@ shellac

(3 555 Fast Material {mi)

{3 555 Fast Skin Material {mi}

(3 555 Fast Skin Material+Displace (mi]
3555 Physical Material (mi)

@ Standard

@ Top/Bottom

3 Utility Bump Combiner (adsk)
(3 Utility Displace Combiner (adsk)
@ ¥Ref Material

(]

7  Name the material Pink Granite.

152 8 %2 &6 e E e e
- IF‘inkGranibe |% aMaterials: Stone
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8  Click the Assign Material to Selection button.

9 In the Stone Material Parameters, set the Surface Finish value to Matte.

[- Stone Material Parameters |
.Qﬂ_nrﬂteﬁeml................_ J
mmﬁ'ﬁ‘1qc--c--c-1--1----i-poﬁshed |v
Eh.afaczﬁ.m.............u.... Polished

Glossy
-= Custom Map Mone  |Matte
Unfinished
':"mtl-qoa-tn1|14--1t11l¢--U.E :l

10 Click the Color (Reflectance) map button.

11 From the Material/Map Browser choose Noise, and then click OK to use the map.

[~ =

g’}{'.‘i Material.-'ﬁap Browser g@

S Mist (Jume) ]
5F Mix

£ Motion Vector Expart {mi)
/& mr Labeled Element

7 mr Physical Sky

2 MultifSub-Map

S Night (lume)

£ Noise

& Normal Bump

£ Object Calor

& Ocean (ume)

A Onadty thaseY

12 On the Noise Parameters rollout set Noise type to Fractal.
13 Set Size to o.5. This specifies the size of the noise pattern.

14 Set High to 0.69 and Low to 0.305. This setting allows you to adjust the contrast between
Color #1and Color #2.
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15

16

Set Levels to 5.4. This value increases the apparent detail in the noise map.

[- MNoise Parameters

]

Moigse Type: ¢ Regular ® Fractal " Turbulence
Noise Threshold: High:[0.65 2| Levelsi[5.2 |2
Size:[0.5 2l Low:0.305 2] phese:Jon | E

Maps

e I | i
Culw#?:l—‘ None ||7

]

In the Utility tab of the Command panel, click Color Clipboard and then click the

New Floater button.

2= |8 & @ 2| 2
! I
15 Utiities |

More... |  sets |3

Asset Browser |

Camera Match
Collapse
| Color Clipboard

Measure |

Motion Cap'ture
Reset ¥Form

reactor |

[ CoorCigbomrd |
I
]

New Foater |

Close
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17 On the Color Clipboard dialog, click the Open button.

18 Use the Load Color Clipboard File dialog to find and open the Pink Granite.ccb file.

19 Drag the top-left color from the Color Clipboard dialog to the Color #2 swatch on the Noise
Parameters rollout.

Color Chpboard [;]

20 Inthe Copy Or Swap Colors dialog, click the Copy button.

21 Onthe Noise Parameters rollout, click the Color #1 map button.

Access to map types within other maps makes it easier to layer maps for many different purposes.
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22

23

24

25

26

27

28

On the Material/Map Browser double-click the Noise entry.

On the Noise Parameters rollout set Noise Type to Fractal.

Set Size to 0.3.

Set Noise Threshold — High to 0.63 and Low t0 0.45.

Set Levels to 8.1.

= Naise Parameters ]
MNoise Type: (" Regular @ Fractal ¢ Turbulence
Noise Threshold: Highi[0.63 2| Levelsi51 2
szefo3 3 tom[os 3| ehasefon 3

Maps
Color #1 - MNone 14

Swap
Color 2 | Nooa | i

From the Color Clipboard dialog, drag the top row second swatch to the Noise Parameters —

Color #1swatch. Use Copy when prompted.

From the Color Clipboard dialog, drag the top row third swatch to the Noise Parameters —

Color #2 swatch. Use Copy when prompted.

[- Noise Parameters |
Moise Type: (" Regular @ Fractal (" Turbulence
Noise Thresholds Hohi[065 2| Levelsi5T 2|

sefos 5| towfoss = Phesifo0

cow +: [

e Color 2 J

None ||7

29 Close the Color Picker dialog.

30 Click the Material/Map Navigator button.
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31 On the Material/Map Navigator dialog, click the Pink Granite material if it's not
already selected.

2
i
f—&.cdnr {Reflectance): Map 33 (Noise)

This will bring you up to the top level of the Pink Granite material.

32 Inthe Stone Material Parameters rollout, set the Pattern to Custom.

33 Click and drag the Color (Reflectance) map button and drop it into the Pattern
Custom Map button.
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34

35

36

Click Instance in the dialog that appears, and click OK.
Click the Render Production button to render the scene.

If you have extra time, see if you can improve the image through the use of ambient occlusion
and rounded edges.
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Additional Resources

A variety of resources are available to help you get the most from your Autodesk® software.
Whether you prefer instructor-led, self-paced, or online training, Autodesk has you covered.
For additional information please refer to the disc that accompanies this training guide.

« Learning Tools from Autodesk

» Autodesk Certification

 Autodesk Authorized Training Centers (ATC®)

« Autodesk Subscription

o Autodesk Communities

Learning Tools from Autodesk
Use your Autodesk® software to its full potential. Whether you are a novice or advanced user,
Autodesk offers a robust portfolio of learning tools to help you perform ahead of the curve.

» Get hands-on experience with job-related exercises based on industry scenarios from
Autodesk® Official Training Guides, e-books, self-paced learning, and training videos.

« All materials are developed by Autodesk subject-matter experts.

» Get exactly the training you need with learning tools designed to fit a wide range of skill
levels and subject matter—from basic essentials to specialized, in-depth training on the
capabilities of the latest Autodesk products.

« Access the most comprehensive set of Autodesk learning tools available anywhere: from your
authorized partner, online, or at your local bookstore.

« To find out more, visit www.autodesk.com/learningtools.
Autodesk Certification
Demonstrate your experience with Autodesk software. Autodesk certifications are a reliable

validation of your skills and knowledge. Demonstrate your software skills to prospective
employers, accelerate your professional development, and enhance your reputation in your field.
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Certification Benefits

« Rapid diagnostic feedback to assess your strengths, and identify areas for improvement.
+ An electronic certificate with a unique serial number.
 The right to use an official Autodesk Certification logo.

« The option to display your certification status in the Autodesk Certified Professionals
database.

For more information:

Visit www.autodesk.com/certification to learn more and to take the next steps to get certified.

Autodesk Authorized Training Centers

Enhance your productivity and learn how to realize your ideas faster with Autodesk software. Get
trained at an Autodesk Authorized Training Center (ATC) with hands-on, instructor-led classes to
help you get the most from your Autodesk products. Autodesk has a global network of Authorized
Training Centers which are carefully selected and monitored to ensure you receive high-quality,
results-oriented learning. ATCs provide the best way for beginners and experts alike to get up to
speed. The training helps you get the greatest return on your investment, faster; by building your
knowledge in the areas you need the most. Many organizations provide training on our software,
but only the educational institutions and private training providers recognized as ATC sites have
met Autodesk’s rigorous standards of excellence.

Find an Authorized Training Center
With over 2000 ATCs in more than 9o countries around the world, there is probably one close
to you. Visit the ATC locator at www.autodesk.com/atc to find an Autodesk Authorized Training

Center near you. Look for ATC courses offered at www.autodesk.com/atcevents.

Many ATCs also offer end-user Certification testing. Locate a testing center near you at
autodesk.starttest.com.
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Autodesk Subscription

Autodesk® Subscription is a maintenance and support program that helps you minimize costs,
increase productivity and make the most of your Autodesk software investment. For an attractive
annual fee, you receive any upgrades released during your Subscription term, as well as early
access to product enhancements. Subscription also gives you flexible license terms, so you can

run both current and previous versions (under certain conditions) and use the software on both
home and office computers. In addition, Subscription gives you access to a variety of tools and
information that save time and increase productivity, including web support direct from Autodesk,
self-paced learning and online license management.

» Autodesk Subscription offers a way to make software costs predictable. Whether a customer
opts for a one-year subscription or a multiyear contract, the costs are known for the entire
term of the contract.

« A complete library of interactive learning tools and high-quality, self-paced lessons help
users increase their productivity and master new skills. These short lessons are available
on-demand and complement more in-depth training provided through Autodesk Authorized
Training Centers.

« Autodesk Subscription makes managing software licenses easier. Customers have added
flexibility to allow their employees to use their Subscription software—in the office or at
home. Better yet, designers are entitled to run previous versions of the software concurrently
with the latest release under certain conditions.

« Get what you need to stay productive. With web support Autodesk support technicians
provide answers to your installation, configuration, and troubleshooting questions. Web and
email communications deliver support straight to your desktop.

« For more information visit www.autodesk.com/subscription.

Autodesk User Communities

Autodesk customers can take advantage of free Autodesk software, self-paced tutorials, worldwide
discussion groups and forums, job postings, and more. Become a member of an Autodesk
Community today!

Note: Free products are subject to the terms and conditions of the end-user license
‘ agreement that accompanies download of the software.
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Feedback

Autodesk understands the importance of offering you the best learning experience possible.

If you have comments, suggestions or general inquiries about Autodesk Learning, please contact
us at learningtools@autodesk.com.

As a result of the feedback we receive from you, we hope to validate and append to our current
research on how to create a better learning experience for our customers

Useful Links

Learning Tools:
autodesk.com/learningtools

Communities:
autodesk.com/community

Certification:
www.autodesk.com/certification

Student Community:
students.autodesk.com

Find an Authorized Training Center:
www.autodesk.com/atc

Blogs:
autodesk.com/blogs

Find an Authorized Training Center Course:
autodesk.com/atcevents

Autodesk Store
Store.autodesk.com

Discussion Groups:
discussion.autodesk.com

Additional Resources
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Take your 3ds Max skills to new levels with these valuable guides from Focal Press,
official publisher of Autodesk 3ds Max Courseware and Techniques titles.

Andrew Gahan
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Available at www.focalpress.com and your favorite bookstore or online retailer.

Visit www.focalpress.com for more information on how to enter.
While you're there, view video tutorials, chapter samples, podcasts and more.
Sign up for specialized e-newsletters with tips and specials throughout the year.

learn - master - create

www.focalpress.com
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TurboSquid 3D Marketplace www TurboSquid.com

Save time and save money with 3D models from TurboSquid

With over 200,000 stock models from some of the world's greatest 3D artists, TurboSquid's goal is to
revolutionize the way that 80 products are bought, sold and delivered through digital marketplaces. We
offer the largest library of royalty-free products, quality guarantees on all purchases and 24/7 technical
support, so give us a try today on your |atest project and see how much money we can help you save.

The TentaCIGS plug'ln © MTQ www.TurboSquid.com/tentacles
Access TurboSquid from inside your Autodesk 3ds Max or Maya applications

A2 Powerful search capabilities
™ JSide-by-side product comparisons

v/ [ynamic shopping cart

Unpack and import models directly
into your 30 application

o




Autodesk” Professional Excellence Program

Enhance your knowledge.
Advance your career.

Develop your instructional skills and increase your technical
expertise with the Autodesk Professional Excellence Program.

What is Autodesk Professional Excellence?
Autodesk® Professional Excellence (APEX) is a
comprehensive collection of Autodesk Media &
Entertainment professional development and
accreditation programs. APEX provides professional
educators with the opportunity to remain current
with 3D and 2D software and technology trends.
You can obtain accreditation that is recognized
globally, connect with peers, find new career
opportunities, and ultimately be instrumental in
contributing to a more knowledgeable and aware
industry.

If you teach Autodesk Media & Entertainment
software at academic institutions or Authorized
Training Centers around the world, you can benefit
from APEX by increasing your expertise and honing
your instructional skills. APEX programs offer you:

« Recognition: The opportunity to become an
Autodesk Certified Instructor (ACI)

« Guidance: The chance to achieve “Master
Trainer” status as an Autodesk Certification
Evaluator (ACE)

« Learning: Train-The-Trainer (T3) courses offering
professional career development

« Sharing: Resources for networking, learning, and
exchanging knowledge within the Professional
Instructor Community (PIC) portal on the
Autodesk AREA online community

« Opportunities to fulfill Autodesk Training
Center instructor authorization requirements by
attaining Autodesk Approved Instructor (AAI)
status*

* Limited to instructors at authorized Autodesk®
Training Centers

Autodesk Certified Instructors (ACI)

This certification program sets the bar by providing
instructional standards for teaching Autodesk®
3ds Max®, Autodesk® Maya®, Autodesk® Smoke®,
Autodesk® Flame®, and Autodesk® Lustre® in

the media and entertainment industry. Next, it
raises the bar by providing coaching, mentoring,
evaluation, and accreditation services to ensure
that only the best instructors teach Autodesk
software. The ACI Program is available worldwide
and includes benefits such as:

« Official Autodesk® Completion Certificate
for display

« Learning and training opportunities

+ Autodesk® NFR software for instructional
content development purposes (3D software
products only)

« Featured listing on the Autodesk AREA
online community

» Discounts on Autodesk education and
training events

« Exclusive access to the Professional Instructor
Community (PIC)

To apply or learn more, visit:
www.autodesk.com/ACI

Autodesk’




The ACI Workshop was probably the most intense evaluation I've ever had in
my life! One of those ‘didn’t kill me, just made me stronger’ type of moments
that I'm sure I'll be lecturing my kids about when they get older. It was good to
get out of my comfort level and have my weak points exposed. | am using the
things | learned from the Workshop in my teaching right now. | feel much more
confident in the classroom, and | am now starting to seek out peer evaluation

more regularly.

—Geoff Beatty
Philadelphia University

Autodesk Certification Evaluators (ACE)
The ACE Program assembles industry-recognized
“Master Trainers” from around the world with the
goal of advancing APEX programs and expanding
their availability. The primary responsibility of the
ACE is to coach, mentor, and evaluate candidates
that pursue the Autodesk Certified Instructor
(ACI) Program. Membership to the ACE Program is
through invitation only. Typical qualifications of
an ACE include:

« Autodesk Certified Instructor

« High-level understanding of current production

environments and workflow

« Experience in a variety of instructional
environments

« Solid leadership capabilities

« Production experience in one or more industry
markets (i.e. Film, Games, Television/Broadcast
Design Visualization)

« A background in CG or VFX curriculum
development and/or instructional design

« Active contributor (i.e. Speaker/Instructor/
Judge) at prominent industry events

« Interpersonal career development experience
(i.e. mentoring, tutoring)

» Foreign language skills

Other requirements may apply. To learn more,
contact: me.certification@autodesk.com.

)

Autodesk Professional Instructor Community (PIC)
The PIC is a portal on the Autodesk AREA online
community where instructors can network, exchange
knowledge, and share best practices for instructing
with Autodesk Media & Entertainment products.
This resource is exclusive to Autodesk Certified
Instructors and invited guests. The site includes:

« Discussion forums

« Interviews with industry professionals

« Job boards

» Member galleries showcasing instructor and
student work

To learn more, visit http://area.autodesk.com
or contact: pic@autodesk.com.

Realize your potential with APEX

The Autodesk Professional Excellence Program helps
professional educators succeed by staying ahead of
the curve. To learn more about how you can benefit
from APEX, visit www.autodesk.com/apex.




A FREE SUBSCRIPTION LiZTS YOU
DISCOVIER MANY WAYS T0 DiEVELOP
YOUR SKILLS-AND IT PUTS YOU
IN TOUCH WITH THiz EXCITING AUTODESK®™

3D ANIMATION COMMUNITY.

N

ARIA-S & =~
\)"““m} > &; g

AREA is an Autodesk supported 3D animation commumity portal.
Autadesk is not responsible for any content outside of www.autodesk.com. v
© 2008 Autodesk Inc. All rights reserved.
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When you're studying to be an animator, game developer, or filmmaker, the Autodesk Student
Engineering & Design Community gives you the technology to transform your ideas into compelling 3D
designs, the expertise to launch your career, and the power to build things that make an impact on the world.

Build Something Autodesk.

See what students |ike you are building and download free* Autodesk”® software, :
autodesk.com/buildsomething Education
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Subscription

SIXWAYS TO OPTIMIZE YOUR
AUTODESK SOFTWARE INVESTMENT

With Autodesk Subscription, you can:

1. Save on periodic upgrade costs:
The annual fee includes any
upgrades or product enhancements
released during the Subscription term.

2. Extend your usage rights: Flexible licensing
terms mean you can use your software on
both home and office computers.*

3. Run previous versions: Use the current
release and certain previous versions of
your Autodesk licensed software (up to
3 versions back for most products).

Autodesk® Subscription is a maintenance and support program that helps you minimize
costs, increase productivity, and make the most of your investment in Autodesk® software.

4. Leverage exclusive educational materials:

Get interactive training tools, self-paced
e-Learning lessons, AU course material,
video podcasts, and more.

. Tap into the Autodesk® Knowledge Base:

Access this unified search capability to
more than 2 million content sources.

. Receive web support direct from Autodesk:
Get help with installation, configuration,
and troubleshooting 24/7. Track your
support queries so your entire team can
benefit from the answers you receive.

Visit www.autodesk.com/subscription for a complete overview and online tour

or contact your local Autodesk Authorized Reseller at www.autodesk.com/resellers.

© 2009 Autodesk, Inc. All rights reserved. 0g9-AD-1002

* Flexible licensing terms, including previous version and home use rights, are subject to certain conditions and may not be available for all software programs or in all locations.

Autodeskis a registered trademark of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective
holders. Autodesk reserves the right to alter product offerings and specifications at any time without notice, and is not responsible for typographical or graphical errors that may appear in this document,

Autodesk Subscription
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