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Your Journey Begins Here

Thank you for purchasing Shade3D.

This manual introduces the basic operations of Shade3D
and describes the frequently-used functions in the form of
a reverse look-up dictionary. For details on the functions, pl-
ugins, and others, refer to the online manuals provided with
Shade3D. Additionally, for details on hardware settings and
configuration such as your video card and monitor, refer to

the manual provided with each peripheral.

Most of the functions in this manual apply universally to all
versions of Shade3D, however some portions detail features
available only in Shade3D Standard or Shade3D Professional.
Sections of this manual devoted to features found only in
higher end versions of Shade3D will be denoted in the be-
ginning of each chapter or section.

Moreover, this manual collectively describes those opera-
tions that are common to the Windows and Mac versions.
Those operations that are OS-dependent are described in-
dividually. Unless otherwise noted in the Windows version,

mouse button operations assume the use of the left button.

We encourage you to visit the Shade3D section of Shade3D
Co., Ltd., including the Shade3D support forum. There, you
can find out the latest information about Shade3D, upgrades
and available updates and frequently asked questions. You
can also find information about displaying your work to

share with others.

You can find more information about Shade3D here:
Shade3D Online Help

The Shade3D Online Help is periodically updated and is
available at https://help.shade3d.jp/en/support/ShadeHelp/
Shade3D 16 Page

The product page for Shade3D is available at
https://shade3d.jp/en/products/shade16/index.html
Shade3D Forum

The social Shade3D community forum is available at
https://shade3d.jp/en/support/forum/
Shade3D Main Website

For the latest Shade3D news and updates please visit the

main website at https://shade3d.jp/en/
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1. The Shade3D Tool Set

The Basic Interface

This chapter introduces the Shade3D tool set and basic inter-

face used to perform most Shade3D operations.

Parts of the Interface

The basic screen is displayed when Shade3D first starts. The
basic screen displays the Workspace Bar (1) at the top of the
screen, the Toolbox (2) and Tool Parameters window (3) on
the left, the Control Bar (4) in the upper middle of the screen,
the Figure Window (5) in the lower middle, the Browser (6)
in the upper-right corner, and Aggregate Window (7) in the

lower-right corner of the screen.

Workspace Bar

The Workspace Bar is used to switch between the workspac-
es that are provided by default. It can also be used to save or

switch to workspaces that you have customized.

[ Lavout. | Modelng | Spit View | UV it | Arimation | Renderig + =

The following workspaces are provided as standard.

¢ Layout
The Layout workspace displays the Perspective View in the
upper part of the screen and ShadeExplorer in the lower

part. It is used to configure object arrangements, surface at-

tributes, backgrounds, and the like.
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¢ Modeling < UV Edit

The Modeling workspace displays only the Perspective The UV Edit workspace displays the UV Edit window on the
View, maximizing the viewport typically most useful for left and the Perspective View on the right. It is used to work
modeling. with uv maps and models.

¢ Split View ¢ Animation

The Split View is divided into four view types: Top View, The Animation workspace displays two windows in the upper
Front View, Perspective View, and Right View. It is used part of the screen (the Top View on the left and the Perspec-
to perform operations along the three axes and to perform tive View on the right), as well as the Motion Window for
work while checking on the status of the Perspective View. controlling animations at the bottom of the screen. It is used

to create and edit animations.
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The Rendering workspace displays two Pespective views:

that for preview rendering on the left and that for wireframe The Toolbox provides tools for creating and editing objects,
on the right. It is useful for making checks before rendering and is divided into three sections: Create, Modify, and Part.
or for performing simple corrections. You can also access most of the functions provided by the

Toolbox from the Tools menu.

¢ Toolbox: Create
The Create tool set provides the tools needed for creating

objects. The tools are divided into the Object, Solid, Light/

Perspective view Perspective view SRS Camera, Move/Copy, Other, and Plugins groups. Moreover,
(Preview Rendering) (Wireframe) : . o

] Object drops down to reveal Primitive, Surface, and Mesh

: options to allow you to directly specify the type of object to

Create.




¢ Toolbox: Modify
The Modify tool set provides tools for editing objects. The

tools are divided into the Surface, Mesh, and Tools groups.

.../ Iron

Smeath

Unsmooth

Round Edge..

¢ Toolbox: Part
The Part tool set provides the tools needed for creating parts
and joints. The tools are divided into the Part, Transforma-

tion Joint, and Master Part groups.

1.The Shade3D Tool Set

Tool Parameters

At object creation, the Tool Parameters Window displays the
different parameters and allows you to modify them. For
object selection, the Tool Parameters Window provides func-

tions such as object conversion and line object memoriza-

tion and application.

At object creation

Control Bar

The Control Bar is used for changing Figure Window settings

At object selection

such as editing mode switching, manipulators, snaps, work

planes, and stereo operations.

A pop-up menu is displayed by right-clicking an empty area
on the Control Bar. From this pop-up menu, you can set

Show/Hide for each button.
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Figure Window

The Figure Window is used to create and edit objects using
the tools you have selected from the Toolbox. The Figure
Window can be a single viewport or can be divided into two
or four viewports. Each viewport can display a different view
of the scene. By default, the four viewports show the Top
View, Front View, Right View, and Perspective View (the

scene viewed from the camera position).

Fore vim- Mela-camers |, Options  Fauss

Browser

The Browser window is used to hierarchically manage the
elements of the 3D scene. For example, you can change and
delete objects, combine joint structures, configure object at-
tributes, switch the object display/hide mode, and find ob-

jects by their names.

Attributes

Retator

Curved surface

Rotator
A
Curved surfave

Curved surface

Curved surface
Curved surface

Curved surface

Curved surface




Aggregate Window

The Aggregate Window contains tools for performing opera-
tions related to the camera, distant light, background, sur-
face attribute, and the like, and for displaying information.
You can switch between these windows by clicking the icons

at the top of the Aggregate Window.

¢ Camera

The first tab in the Aggregate Window is called the Camera
Window. Here you can zoom, rotate, and move the selected
camera to control the Perspective View, which in turn is used
for rendering. You can also adjust the stereo settings from

this window.

Hestore

¢ Light

The second tab (labeled "Light") in the Aggregate Window is
called the Distant Light Window. These settings mimic a light
source at a considerable distance, like the sun, which illumi-

nates everything in the scene equally.

-

.The Shade3D Tool Set

Wiew
Right
Top
Frent
Pers
Highlight
Show All

¢ Background

The third tab (labeled "BG") in the Aggregate Window is the
Background Window. Here you can set up or change the
background for the scene. In addition to the available pre-
sets, you can assign images and configure the background

for IBL rendering with HDRI settings.

Lighting Fackor | 1.00

Image

Premultiplied Afpha
MoeFoh
Show All

Edit image

Normal
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¢ Surface
The fourth tab in the Aggregate Window is called the Sur-
face Window. Here you can apply textures, image maps, and

other surface attributes to objects in the scene.

ractinn

Ambiant

¢ Object Info

The last tab (labeled "Info") in the Aggregate Window is
called the Object Info Window. It is used to view and edit in-
formation related to the object you have selected. You can
set elements such as the brightness of a light source object,
joint values, and part movement and rotation, and also per-

form operations such as rounding polygon mesh corners.

ShadeExplorer

The ShadeExplorer Window is used to preview compatible

Shade3D files and add them to your scene. The library of files
in ShadeExplorer is organized by sample objects, surface at-
tributes, backgrounds, images, and so on. In addition to the
standard ones provided with Shade3D, you can add your
own custom objects and textures to the library and create

custom catalogs.




The Motion Window is used for creating animations. Here
you can collectively manage all the movable joints in a scene
and use keyframes to quickly create a smooth animation.
Joint values at each frame can be finely tuned, and anima-
tion settings such as frame rate, total frames, start and end

frames are all accessible here.

Motion

Image Window

The Image Window displays rendered images. The render

settings are also available from this window, allowing you to
specify the rendered image size, method of rendering, and
much more. By default a list of all your rendered images is

also saved here.

Image Windew (108 %)

1.The Shade3D Tool Set

The Menu Bar is used to open and save Shade3D scene files
and to exit Shade3D. Using this Menu, you can access almost
all Shade3D functions as well as import and export data and

use scripts and plugins.

& Shada 17.0.1 Profacetanl [64-bE]
e | Bt view Took Mesh Figure Rendering

Soripts Puging - Window  Help

= [

Pare view: Mala-canars 1
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Customizing Windows in Shade3D

Collapsing and Expanding Tool Groups

By clicking the ¥ mark on the left of a tool group name in the Toolbox or Browser, you can collapse or expand the correspond-
ing tool group. This way you can hide groups of tools you do not need immediate access to, keeping your workspace tidy and
allowing you to focus on the tools you use most. Keep in mind that if the window cannot display all the tools at once, a scroll bar

will appear.




Floating Windows

You can detach windows from the main interface and float

them as individual windows. Simply click on the window's
title bar and drag it away (such as over the Figure Window)

until you see the black window icon under the mouse point-

er turn grey.

To return the window to its original position, drag the disclo-
sure bar in the window onto the window to the right or left
of the Shade3D screen, or to the right or left of the Shade3D
screen itself. The title insertion position is displayed as a red

line. Drag the title window to the desired position.

1.The Shade3D Tool Set

Moving Boundaries between Windows

When windows are lined up vertically, the boundary position

can be changed by dragging the boundary part up or down.

Once the mouse
pointer changes,
you can drag this
up and down.

Changing the Window Width

You can change the width of a window by dragging the

boundary between it and the Figure Window.




2. Shade3D Experience Tour

Follow the Shade3D Experience Tour to try your hand at 3D

modeling, animating and rendering using Shade3D.

1. Starting Shade3D

1

20

Start Shade3D as described below:

¢ Windows

Double-click the Shade3D shortcut icon created on the
desktop.

Alternatively, from the Start menu, select Programs >
Shade3D > Shade3D.

¢ MacOS X
Double-click the Shade3D icon in the Applications
folder.

Shade3D starts.

.

S

Pera vimm Mela—camera L,




2. Shade3D Experience Tour

2. Inserting Material Data into a Scene

First we will open a Shade3D scene that has already been set

up, using the file browser called ShadeExplorer.

1  Clickthe Layout workspace on the Workspace Bar (just \H|E Edit View Tools Mesh Figure Rendering Sc

below the Menu Bar).

2 The screen changes and ShadeExplorer opens. From
here we can browse the sample files included with

Shade3D and add preset models to our scene.

3 Click the expand button ¥ to the left of Preset (1).
Next click the plus symbol to the left of Documenta-
tion (2) and then click Shade3D Manual (3) to display
the sample files used in this manual. Find and select the
thumbnail preview titled tour_data.shd (4) and click
the Insert button at the top of ShadeExplorer (5).

4 The selected model is inserted into the current Shade3D

scene.
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3. Using Cameras

You can change the screen display to that as viewed from
the camera. Then, by operating the camera, you can view the

robot and car from different angles.

T First, let's change the screen to enlarge the viewport.
Select the Modeling workspace on the Workspace Bar.
The Figure Window changes to show only the Perspec-

tive View, the scene as viewed from the camera.

2 Inthe Aggregate Window in the lower-right corner of
the screen, click the Camera tab to show the Camera
Window (1). Next click the camera pop-up menu (2)

and select Scene View Camera (3).

22
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Move the camera by using the Move, Rotate, and
Zoom icons of the Navigation Tool in the upper-right
corner of the Figure Window. When you click and drag
each icon with the mouse, the camera moves and the
display changes. Let's take a look at the car and robot

from various angles.

This scene provides Robot View Camera to view the
robot, Car View Camera to view the car, and Render-
ing View Camera for rendering. You can change these
cameras as desired by following the procedure given in

step 2.

To return the camera to a previous state, click the <<
(return) button in the Camera Window. Like an undo
command, this steps backward to previous camera po-

sitions.

2. Shade3D Experience Tour

Meta-camera 1

I Scene View Camera

Robot View Camera
Car View Camera

Rendering View Camera
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4. Adding a Background

You can set a background for a scene by using ShadeExplorer.
This time, let's open ShadeExplorer from the Control Bar

(above the Figure Window).

1 Click the ShadeExplorer button on the Control Bar. %) shade 12.0.1 Professional (64-br)

File  Edit View Tools Mesh Figure Rendering Scripts  Pluging  Window - Hely

ShadeExplorer will open.

2 From the browser area of ShadeExplorer, click and se-
lect Shade3D Manual (1). From the preview area on

the right, click tour_background.shdbgr for selection

(2) and then click the Insert button (3).

3 Clickthe Background button of Aggregate to switch to

the Background Window (1). The background selected

in ShadeExplorer is displayed. You can confirm that the

background has been configured (2).

Edit image
MNormal
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Let's render the scene created so far.

T First, let's switch the camera to Rendering View Cam-
era. If the Camera Window isn't already showing, click
the Camera tab in the Aggregate Window to open it
now (1). From the camera pop-up menu, select Ren-

dering View Camera (2).

2 From the Rendering menu, select Render All. The Im-

age Window opens and rendering begins.

3 Once rendering is complete you can view the image of

the scene rendered using Ray Tracing.

2. Shade3D Experience Tour

Meta-camera 1

I Scene View Camera
Robot View Camera
Car View Camera
Rendering View Camera

rage Airdow {160 %)
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6. Switching to Split View

You can change the view to Split View, which is helpful for

understanding more complicated models.

1 Cclickthe Split View workspace on the Workspace Bar. ¥ Shade 12.0.1 Professional (64-bit)

File Edit View Tools Mesh Figure Rendering Scripts P

i

" Object l':"

2 The following four viewports are displayed: Top, Front,

Right and Perspective (the view from the camera). E -

r -
A

F’so
[ =]

%,
23

Front view

7. Fitting Objects in the Viewport

The current scene has a robot, a car, and the floor. However,

not everything is showing in the Top, Front, and Right view-

ports since we are zoomed in too close. Let's adjust the zoom
rate so that the objects in the scene fit within each of these

viewports.

T  In the Browser in the upper-right corner of the screen, ' "] T Robot ant

Car Pari

click Root Part to select all objects in the scene.

Ground Part

26



From the navigation tool in the upper-right corner of
the Top View (the top left viewport), click the View Op-
erations icon (1) to open a pop-up menu and select Fit
to Selection (2). Now all the objects in the scene fit in

each of the viewports (except the Perspective View).

Now all the objects, including the floor, are visible. But
now we are zoomed out a little too far. Click the [+] icon
of the navigation tool to zoom in slightly. If you acciden-
tally zoom in too much, click the [-] icon to zoom out

again.

All the objects are perfectly contained within each of

the viewports.

2. Shade3D Experience Tour

Plugins Window Help

Scroll to the origin
Scroll to the selection

Scroll te cursor position

Reset Rotation

Rotate to the selection
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8. Copying Objects

Let's make a copy of the robot and add it to our scene.

1 Inthe Browser, click Robot Part.

2 In the Toolbox, select Create (1). Next, click Copy un-

der the Move/Copy group (2) and then click Translate
(3).

28

Fixed Upper body Part

Lower body

W Shade 12.0.1 Professional (64-bit)
_File Edit View Tools Mesh Figure Rendering Scr
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Top view,

Mesh
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2. Shade3D Experience Tour

3 Inthe Top View (the top left viewport), drag the select- Top view.
ed robot to the right side of the car. A copy of the robot

is placed at the new position.

+ elobal

Frunlviee,

9. Rotating an Object to Face the Camera

Let's rotate the second robot so that it faces the camera.

1 Inthe Top View, position the pointer at the green arc
of Universal Manipulator displayed around the second

robot (1). The arc will change to a circle (2).

2 Drag the circle counterclockwise (3) so that the robot e e

faces the camera in the Perspective View (4).
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10. Adding Surface Attributes

1  Confirm that the copied robot is selected.

2 Click the ShadeExplorer button on the Control Bar to

open ShadeExplorer.

3 Fromthe browser area of ShadeExplorer, click and select
Surface (1). In the preview area on the right, click and
select metl_015.shdsfc (2) and then click the Open
button (3). The surface attribute is set for the copied

robot.

4 Click the Surface tab in the Aggregate Window to

display the Surface Window. You can confirm that the

selected surface material has been set for the robot.

5 Confirm the surface attribute you have set, using Pre-
view Rendering where you can immediately check the
edited contents through the rendering result. From the S

Hidkden Wirefrarme

Shading

select Preview Rendering (2). The preview rendering Shithi hC Wi

View Display pop-up menu of Perspective View (1),

result is displayed and the inner robot appears with its

surface attributes configured. : [Er—p—
GLSL

|Defautt Light
Modeling Light
Lisis All Liights:

Display
Fgure Window

You can also check the preview render by switching to e

the Rendering workspace.

Update Solid Texture
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2. Shade3D Experience Tour

6 Set the surface attributes for the first robot. In the
Browser, click and select the upper Robot Part (1) and
then repeat the procedure for adding surface attributes,

starting from step 2. This time, set glss_044.shdsfc as

the surface material (2).

11. Changing Split Views

To enlarge the Perspective View, change the split views.

&7 Shade 12.0.1 Professional (64-bit)
Flle Edit view Tools Mesh Figure Rendering Scripts Pluc

1  Onthe Control Bar, click the Split View button (1). View
Switcher is displayed. Click the upper-right part (2).

2 The display changes to that showing only the Perspec-

tive View.
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12. Moving the Robot

The robot object has joints set for its body and right arm. By

operating the joints we can make the robot move.

1

32

In the Browser, click and select Body Rotate Joint in

the upper Robot Part.

Click the Info tab of the Aggregate Window to open
the Object Info Window (1). If you drag the Rotation
slider of the Rotator Joint Attribute group right and
left (2), the upper half of the body of the robot rotates
right and left (3).

Attributes Boolean

ot Part

Image Part

Part

Lo f in i int
# ' Fixed Upper body Part




2. Shade3D Experience Tour

e =

3 Next, let's operate the right arm joint. In the Browser,
select Arm Swing Rotate Joint in the upper Robot Part
and then drag the Rotation slider of the Object Info
Window to the right and left. The right arm of the robot

rotates forward and backwards.

4 Operate the joints of each robot to set a pose.
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13. IBL Rendering

To complete the scene, let's change the Rendering Settings

and render the scene using Image-Based Lighting (IBL). IBL

rendering can achieve a photorealistic image by using the

brightness of the background image as the light source.

1

34

Click the BG tab of the Aggregate Window to open the
Background Window (1). Set Lighting Factor to [1.4]
(2).

Next, set the distant light. Click the Light tab of the Ag-
gregate Window to open the Distant Light Window
(1).

Because IBL rendering is generally performed using
only the brightness of the background image, set Inten-
sity to 0. In the current example, shadow are difficult to
render accurately when only the brightness of the back-
ground image is used. As a result, the rendering result
may be unnatural. Should this occur, set a weak distant

light so that shadows are rendered accurately.

Set the following: Set Brightness to 0.1 (2). In the right
hemisphere of Set Light Direction, click the upper-left
part to set the shadow direction (3). Set Softness of the
Misc. group to 0.2 to soften the shadow (4).

Area | Whole

ection | Sph

Premultiplie
s BRI ¥
‘ Show All

Edit image

Normal

Highlight
Show All



2. Shade3D Experience Tour

B i |

The Image Window opens and the Rendering Set- ’ e+t
Ctri+Shift+R

3  Fromthe Rendering menu, select Rendering Settings.

tings are displayed.

reate Animation MultiLayer
reate Animation MultiLayer{division file)...

dieGrid Manager

4 From the Method pop-up menu, select Path Tracing
(1). Click the G.1. tab to change the display (2) and then -
MEeTEe.

select Path Tracing from the Global lllumination pop-

up menu (3).

5  From the Rendering menu, select Render All to per-

form IBL rendering.

Congratulations, you have completed the Shade3D Experi-

ence Tour!
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3. Figure Window

3-1. The Figure Window Display

Figure Window Workspaces

You can switch between workspace presets according to your needs.

Click a button on the Workspace Bar to switch to that workspace, or click the plus symbol on the right to add the current Figure

Window layout as a custom workspace.

Layout Modeling Split View
Displays the Perspective View and ShadeEx-  Mainly displays the Perspective View. Splits the view into four parts.
plorer.

UV Edit Animation Rendering
Displays the UV and Perspective View. Displays the top view on the left, the Per- Displays the rendering preview on the left
spective View on the right, and the Motion and the Camera View on the right.

window at the bottom.

You can modify a workspace part or change its size by You can add a workspace that you have created by us-

dragging the window name. ing the + button of the Workspace Bar.
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3. Figure Window

Switching Display Modes

You can change the display mode for each viewport from the Display pop-up menu in the viewport's top-right corner.

[Wirei'rame
Hidden wireframe
Shading
Shading and Wireframe
Texture
Texture and Wireframe
Preview Rendering

Enhanced OpenGL
GlsL
Joefauit Lighe Wireframe

Modeling Light This is the standard, high-speed display
Use All Lights mode.

Display
Figure Window
Template

Use the Display pop-up menu to switch
between display modes.

Shading

Objects are displayed with their diffuse
color and the effects of any distant lights
in the scene.

Texture Texture and Wireframe

Objects are displayed with textures superim-  This is a combination of Shading, Texture,

posed on their shaded geometry. This mode  and Hidden Wireframe modes. In this

makes it easy to understand how the scene mode objects can be edited while still

will look. making it possible to check their appear-
ance.

Hidden Wireframe

Objects are displayed in wireframe format,
but lines that would be hidden from sight
are not shown. This can make modeling
easier.

Shading and Wireframe

This is a combination of Shading mode
and Hidden Wireframe mode. (The wire-
frame is superimposed on the shaded
geometry.)

Preview Rendering
Objects are displayed closely to how they
will appear when rendered. This mode
makes it easy to grasp how the scene will
look when rendered.

37




Shade3D Manual

Viewport Lighting

From the Display pop-up menu, you can adjust the display of lighting within each viewport. Wireframe and Preview Rendering

modes are not affected.

Nireframe

Hiddan Wireframe
Shading

| shading and Wireframe
Texture
Toexture and Wircframe
Preview Rendenng
Enhanced OpenGL
GLSL

| Detauit tight
Modeling Light
Uze All Lights
Display
Figure Window

Template

From the Display pop-up menu, you can
change the lighting mode.

38

Default Light

The object is displayed using the first posi-
tion of the distant light as the light source.
The brightness and color of the first position
of the actual distant light are not reflected.
This is the standard list style.

Use All Lights

The object is displayed with the brightness
and colors of all lights in the scene reflected.
This sample data shows that the yellow and
brightness (0.7) set for the distant light, the
green point light located at the front-right
side, and the red point light located at the
inner-left side are being reflected.

Modeling Light

The object is displayed as if the light always
exists in front of the object, as viewed from
the viewport. The light is virtual and does not
actually exist.



3. Figure Window

Switching Views

You can change the view displayed in each viewport from the View pop-up menu in the viewport's top left corner.

Perc view - Meta—camer:

Mula-camera 1
Camemn

[pers view
Top view

Boltom view

Right view
Laft view

Front view
Back view

From the View pop-up menu, you can

change the view displayed.

Meta Camera Camera
Displays the view as seen from meta camera  Displays the view as seen from the camera
for the scene. object created in the scene.

Pers View Top View

Displays the view as seen from the camera Displays the view as seen from just above.
selected in the Camera Window, regardless

of the meta camera or camera object.
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Bottom View Right View Left View
Displays the view as seen from just below. Displays the view as seen from the right. Displays the view as seen from the left.

Front View Back View uv
Displays the view as seen from the front. Displays the view as seen from the back. Displays UVs for the object.

TIP

Click the Parallel Projection icon in the Perspective View to switch the view to Parallel Projection mode. Click the icon again

to switch back.

Pers Yiew: Meta Camera 1.

Parallel Projection

Perspective Projection Parallel Projection
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3. Figure Window

3-2. Navigating in the Figure Window

Zooming to the Selection

You can increase or decrease the zoom of the viewport, so
that the object you have selected or all the objects in the
scene are displayed. This works for any of the orthographic

views (i.e., not Perspective View or a camera view).

From the View Operations pop-up menu (the gearicon in the

upper right of each viewport), select Fit to Selection.

Tow viem, ==r S ruameal,  Optien P,

Scroll 1o the orign
Gueroll 15 the sslaction
Scrofl to ourser position
Reset Rotstion
Ratate b the sehection

To turn the camera towards the object you have select-
ed, in the Camera Window, under Set & Link, click the

Object button next to Target.

The viewport is zoomed so that the selected object is con-

tained within the viewport.

Similarly, if you select Fit to Window from the same menu,
the Figure Window view is zoomed in or out so that all ob-

jects in the scene fit within the viewports.
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Using the Navigation Tools

You can scroll, rotate, or zoom the view by dragging or click-
ing the Navigation Tool icons in the upper-right corner of

each viewport.

Scroll Zoom

Zoom Out Rotate
Zoom In

The viewport is scrolled in the direction dragged. In Perspec-

tive View, the camera moves.

42

The viewport is rotated in the direction dragged. In Perspec-

tive View, the eye of the camera rotates. In an orthographic

view, clicking the icon will reset the rotation.

Rotate

You can zoom in or out in the viewports by clicking the [+]
or [-] icon or by dragging the Zoom icon up or down. In Per-
spective View, zooming in or out moves the eye of the cam-

era forward and backward.

Dptians Fausn T4 )P



The Scale Guide

When zooming in the Figure Window, a scale guide will dis-
play on the right side of the viewport, roughly showing the
current scale of the Figure Window by highlighting one of
five icons: a paper clip, a teacup, a person, a house, and a
mountain.

To toggle the Scale Guide on or off, select Figure > Scale
Guide.

3. Figure Window
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Working with a Local Coordinate Axis

You can create a local axis to the work plane. So, you can eas- 3 The local axis is displayed and the work plane corre-

ily create an object on any face. sponding to the selected face appears in the Perspec-

tive View.

T  Select the face for polygon mesh or vertices and the

edges of three control points.

4 When modeling in local axis mode, modeling can be

done in reference to a more convenient work plane.

2 Clickthe word "global" in the Work Plane Controller, and

select Create Local Axis from the pop-up menu.

To cancel local axis mode, switch to global axis mode.
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3. Figure Window

Displaying Joints

Displaying Hidden Joints

In the standard Object Mode, joints may become hidden be-
hind other objects and become difficult to select, particularly
if they are inside of another object. Switch to Joint Mode or

IK Mode to bring the joints to the front, making it easier to

see and select them.

Preventing Accidental Selection of Objects

When selecting joints, switching to Joint Mode or IK Mode
first will prevent accidental selection of objects in the scene.
Likewise, you will not accidentally switch to Modify Mode

when clicking on an object.

Object Mode

IK Mode

TIP

If the display mode is set to Shading or Texture, joints
will not show in the viewport. To show joints in Shad-
ing or Texture display modes, from the Display pop-up
menu, select Display > Show Joint Wireframe and Dis-

play > Show Joint Line Wireframe.
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Numeric Values

Showing Numeric Values while Editing

When editing an object using the 3D Manipulator or an edit-
ing tool, numeric values are displayed, showing the transla-
tion distance, rotation angle, scale amount (ratio). This works

for Translate, Rotate, Scale, Uni-Scale, and Skew.

When Using the Manipulator:

Translate (distance)

Rotate (angle)

Scale (ratio)

46

When Using an Editing Tool:

Translate (distance)

Rotate (angle)

Scale / Uni-Scale (ratio)

Skew (distance)




4. Creating Basic Objects

Switching Work Planes

Before creating an object, you will want to select the plane
in 3D space used as a reference for modeling. This is called

the work plane.

Changing the Viewport and Selecting a View Pers view: Metascamara 1,

From the View Type menu of the Figure Window, you can

change the viewport and select the work plane.

Perspective View (screen plane)

Top View and Bottom View (XZ plane)
Right View and Left View (YZ plane)
Front View and Back View (XY plane)

Selecting a Work Plane

When working in the Perspective View, you can click and se-

lect the face on which to create an object by clicking it in

Work Plane Controller.

Perspective View (screen plane):

Click M in the middle. Perspective View (screen

plane)

Bottom View (XZ plane):

Click the yellow area in the viewport.

Side View (YZ plane): ¥elobal

Click the yellow area in the viewport.

Side View (YZ plane)

Front View (XY plane):

Click the yellow area in the viewport.

Meta-camera 1
I Pers view

Top view
Bottom view h
Right view
Left view
Front view

Back view

Bottom View (XZ plane)

wElobal

Front View (XY plane)
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Changing Views with the View Switcher

You can change the style of a split view list by selecting one of the nine patterns.
Clicking the Split View button of the Control Bar displays the View Switcher. If you

position the mouse to View Switcher, the red-framed combinations will change.

If the Control Bar does not display the Split View button, right-click on an empty area

of the Control Bar and then select an item. This allows you to show or hide any of the

Control Bar buttons.

Upper Left Upper Right Upper Left and Upper Right

Lower Left Lower Right Lower Left and Lower Right

Upper Left and Lower Left Upper Right and Lower Right Split View
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4. Creating Basic Objects

Line Objects

M(Creation Types 3 If you click and then drag the viewport, a line handle
Select an object type from Primitive, Surface, and Mesh. whose length equals the drag length is created before
The table below shows the types of objects that can be cre- and after the direction of the dragging, starting from
ated and types to which the objects to be created belong. the control point.
Primitive Surface Mesh Once the line handle has been created, the control
Creation O O X point comes a curved line.
Object to be Line object Line object - f

created

1 From Create under Toolbox, select Closed Line or
(1) Click

Open Line to start the creation process.

2  When you click the viewport, a control point will be cre-

ated 4 To create a line object, continue clicking for the straight

line, and continue to click and drag for the curved line.

Peravem ters-amra L +o Ak

.\

(1) Click and
drag
(3) Click and
drag
—

(4) Click and
drag
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5 dlick Apply under Tool Parameters to complete the TIP

creation process.

You can bend the handle during the creation process, by

holding down z (Windows) or l (Mac 0S).

TIP

Changing a view to a orthogonal view other than the
Perspective View allows you to easily understand an

object.

You can also finish the creation process by double-click-

ing the end point of the line object or by pressing Enter

(Windows) or Return (Mac OS).
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4. Creating Basic Objects

Rectangles
B Creation Types 3 Finish dragging to complete the creation process.
Primitive Surface Mesh
Creation O O O
Object to be Closed line Closed line | Polygon mesh
created

1  From Create under Toolbox, select Rectangle to start

the creation process.

2 Drag by an amount equal to the distance of the diago-

Selecting Rectangle and then clicking in the Figure Win-

nal of the rectangle to be created, and then create the

dow creates a rectangle of the same size as the previous
rectangle.

one.
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Disks

M Creation Types 3 Finish the dragging to complete the creation process.
Primitive Surface Mesh
Creation (e} O X
Object to be Disk Disk )
created

T  From Create under Toolbox, select Disk to start the cre-

ation process.

2 Drag by an amount equal to the radius of the disk to be Selecting Disk and then clicking in the Figure Window

created, and then create the disk.

creates a disk of the same size as the previous one.

52



4. Creating Basic Objects

Boxes
B Creation Types 3 Next, drag in a direction perpendicular to the rectangle
Primitive Surface Mesh to add a third dimension to the shape, creating a box.
Creation O O O x
Object to be EXtrUd?d Curved
closed line Polygon mesh
created surface

1 To begin creating a box, in the Toolbox select Create >

Box.

4 In the Tool Parameters, click Apply to complete the

2 Clickand drag in the Figure Window to first draw a rect- creation process. To make fine adjustments to a shape's

angle. position or size, enter numeric values in the Tool Param-

eters before clicking Apply.

Height

53



Shade3D Manual

Spheres

ECreation Types
Primitive Surface Mesh
Creation ©) ©) @)
Object to be Curved
created Sphere surface Polygon mesh

1 Tobegin creating a sphere, in the Toolbox select Create

> Sphere.

2 Click and drag in the Figure Window to draw a sphere

with radius equal to the distance dragged.

54

3 In the Tool Parameters, click Apply to complete the
creation process. To make fine adjustments to a shape's
position or size, enter numeric values in the Tool Param-

eters before clicking Apply.

Position

Radius

TIP

Selecting Sphere and then clicking in the Figure Win-
dow (without dragging) creates a sphere of the same

size as the previous one.

NOTE

Using Tool Parameters

You can also create a sphere, box, pyramid, cone, cylin-
der, capsule, and torus by entering numerical values in

Tool Parameters.




4. Creating Basic Objects

Pyramids

M Creation Types 3 Next, drag in a direction perpendicular to the rectangle
Primitive Surface Mesh to add the height.
Creation O O O
Object to be Curved Curved

Polygon mesh

created surface surface

1T To begin creating a pyramid, in the Toolbox select Cre-

ate > Pyramid.

4 In the Tool Parameters, click Apply to complete the

2 Clickand drag in the Figure Window to first draw a rect- . . ,
creation process. To make fine adjustments to a shape's

angle. . . . .
position or size, enter numeric values in the Tool Param-

eters before clicking Apply.

Height

Bottom Face
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Cones
M Creation Types 3 Next, drag in a direction perpendicular to the circle to
Primitive Surface Mesh add the height.
Creation (e} O o
Object to be Curved Curved
Polygon mesh
created surface surface

1 Tobegin creating a cone, in the Toolbox select Create >

Cone.

2
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4 In the Tool Parameters, click Apply to complete the
creation process. To make fine adjustments to a shape's
position or size, enter numeric values in the Tool Param-

eters before clicking Apply.

Bottom face
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Cylinders

B Creation Types 3 Next, drag in a direction perpendicular to the disk to
Primitive Surface Mesh add the height.
Creation O O O
Object to be Extruded disk Curved Polygon mesh
created surface

1  To begin creating a cylinder, in the Toolbox select Cre-

ate > Cylinder.

4 In the Tool Parameters, click Apply to complete the

2 Clickand drag in the Figure Window to first draw a disk. creation process. To make fine adjustments to a shape's

[T ol

position or size, enter numeric values in the Tool Param-

eters before clicking Apply.
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Capsule Objects

M Creation Types 3 Next, drag in any direction to create the capsule.
Primitive Surface Mesh
Creation (e} O o
Object to be Revolved Curved
. Polygon mesh
created open line surface

1T 1 begin creating a capsule, in the Toolbox select Cre-

ate > Capsule.

4 In the Tool Parameters, click Apply to complete the

2 Click and drag in the Figure Window to first draw a . . ,
creation process. To make fine adjustments to a shape's

sphere. . . . .
position or size, enter numeric values in the Tool Param-

eters before clicking Apply.
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Torus Objects

M Creation Types 3 In the Tool Parameters, click Apply to complete the

Primitive Surface Mesh creation process. To make fine adjustments to a shape's

Creation © ° © position or size, enter numeric values in the Tool Param-
Object to be Revolved Curved Polygon mesh L .

created closed line surface yg eters before clicking Apply. Here you can also adjust the

cross section radius of the torus.

1T To begin creating a torus, in the Toolbox select Create

> Torus.

2 Clickand drag in the Figure Window to draw a torus.
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Text Primitives

The Text Primitive tool is a powerful creation tool for 3D let-

ters. Both OpenType and TrueType fonts are supported.

Using this tool it is possible to directly enter and edit 3D text
within the Figure Window, much like you would in a word
processor. You can intuitively create and edit properties such
as the extrusion height and letter spacing using an interac-

tive, real-time slider.

1 FromtheToolbox, select Create > Primitive > Create Text

2 IntheTool Parameters, enter text in the Create Text box.

60

3 . Clickthe Font... button to open the system fonts dialog

box for selecting a different font, text style, and size.

8.0.0 Fonts
Collaction Family : Typeface Size
All Fonts Arial Regular
English Arial Black ¥ natic =
Favorites Arial Narrow Bold
Recently Used Arial Rounded MT B Bold Italic
Fixed Width Arial Unicode M5 1§
Fun Athelas N
Japanese Avenir
Modern Avenir Next
POF Awvenir Next Conden
Traditional Baskerville
Webh Rig Caslon L
+] - [ Q

4 The Extrude distance and Spacing properties can be

changed by moving the sliders. The position of the 3D
text can be specified using the Position text boxes for
the X, Y, and Z coordinates. Changes can be viewed in

the Figure Window in real-time.
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Offsetting a Line

nu

In order to create a copy of existing geometry at a uniform
distance from the original, you can use the Offset tool. The
distance to offset can be specified An offset line is a second-
ary line offset from the original line by a specific distance.

Both lines and curved surfaces can be offset. If a curved sur-

face is selected, an offset curved surface will be created..
Add text and adjust the properties until you are satisfied

with the result, and then click the Apply button in the Tool

1 Createaline object.

Parameters.

The 3D letters created are spline based so that many editing
and processing adjustments can be done even after the 3D

letters are generated.

2 From the Menu Bar, select Tools > Modify > Offset. Off-
set is also available from the Toolbox, under Modify >

Surface > Offset.

| Havorse

& Round Edg.

Bavd Edigo...
|\ Doguos
" Oftaol

& . Add Peint
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3 Adjust the settings in Tool Parameters as needed.

Side: Singla
Edge Style: |[Miter

Repetition
Repeat Count

Distance to | Nearest

Precision
Allow Split

Apply
Applv and Delete Source

4 Create the offset line by clicking and dragging in the
appropriate viewport of the Figure Window, or enter a
value directly in the Distance text box in the Tool Param-
eters window. Increasing the Repeat value to greater
than 1 will repeat the offset, resulting in multiple,

stepped offsets.
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5 Inthe Tool Parameters select Apply or Apply and Delete
Original. Alternatively, press the Enter or Return key.

Tool Parameters
Offset : Lines

Distance

Style

Sida:
Edga Style:

Repatition

Repeat Count

Distance to |Nearest

Precision
Allow Spiit

Apply
Applv and Delete Source

6 The style of corners can be set to Miter, Bevel, Round
1, or Round 2. Try experimenting with each style before

applying the offset.




0. Editing Objects

Selecting and Converting Objects

To edit only part of an object, you must first switch the edit- Selecting and Converting Line Objects

ing mode to Modify Mode.
A line object is edited by selecting a control point or line
1 From the Edit Mode menu on the Control Bar, select handle.
Modify.

Mapping M

Joink

Control point and line
handle selection mode

2 Selectthe part of the object to edit. The selection meth-

od differs between line objects and polygon objects.

Object Edit Mode vs. Modify Mode

If you edit an object in Object mode, the entire object You can edit only a selected part of the object in Modify

changes. Mode.

63



Shade3D Manual

Selecting and Converting Polygon Meshes

From the Mesh Editing options on the Control Bar, change

the selection target to a polygon mesh.

ndering  Scripts  Plugins  Window Help

64

¢ Face Editing Mode

Click to Select

Select, by clicking, a control point, line handle, vertex, edge,

or face.

You can select two or more editing targets by holding

down the (Win) or (Mac) key.

Drag to Select

From the selection options on the Control Bar, change the

selection method.




5. Editing Objects

< Box Selection

¢ Lasso Selection

To cancel the selection, click outside of the object while
holding down the (Ctrl) (Windows) or (option)) (Mac OS)
key.
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Creating a Link Object

A link object can be created from other objects. A link object 3 Drag to create the link object from the selected object.
only contains the same information as the original object. If
you edit the original object, the result is reflected on the link
object. Unlike a copy, the link object occupies no space in

memory, thus reducing the amount of data.

1 Sswitchto Object mode. Original object
; Link object

2
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Converting an Object Type

An object can be converted to another type. By converting the type of an object, you can edit object properties based on the

new object type.

T Select the object to be converted and then from Tool Parameters, select a conversion option.

Palygon

Curved

Memaorize

Smooth

Tool Parameters indicates that Disk has been selected. For the selected object, the corresponding Tool Parameters op-

tions are active. From Tool Parameters, you can convert one object type to another by selecting an active option.

HConvertible Object Types

Object to which object is converted
Polygon Mesh Curved Surface Line Object Pseudo Polygon

= Disk O O O —
“EDT Sphere @) @) — —
g Polygon mesh — — O —
T Curved surface ©) — — O
a Closed line object O O — —
E Pseudo polygon O — — O
g Extruded object O O — —

Revolved object O O — —

Reconversion after Conversion

Once you have converted an object, you cannot restore the original object.

You can undo the conversion by using the Undo command on the Edit menu.
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5-1. Editing Line Objects

Adding Control Points

You can increase the complexity and detail of an object by 4 The control point is added at the position.
increasing the number of control points that make up the

line object.

1T switch to Modify Mode.

Madify

2 From Toolbox select Modify > Tools > Add Point.

5 Drag to edit the added control point.

3 Drag across the position on a line object where you

want to include a new control point.

You can also add a control point by dragging while hold-
ing down the z + x (Windows) or + (Mac 0S)
keys.
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Deleting Control Points

You can delete the control points constituting a line object.

1 Switch to Modify Mode.

2 Select the control points to be deleted.

Fornwim s al

3 To delete the control points, from Toolbox, select Mod-

ify > Tools > Delete.

4 The control points are deleted.

You can also delete control points by clicking them while

holding down the z + x (Windows) or (#) + (Mac

0S) keys.
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Averaging Control Points

You can average the control points constituting the line ob-

ject, smoothing the progression of a line.

1  switch to Modify Mode.

2 Select the control points to be avaraged.

(SIS

O 5

OO
©)
©)
©)

3 From Toolbox, select Modify > Surface > Iron.

Smaooth

Unsmecth

70

4 Move the control points.

In Object mode, this function is applied to an entire line

object.




5. Editing Objects

Creating a Line Handle to Modify Curved Lines

You can create a line handle to control and modify a curved

line.

1 Switch to Modify Mode.

2  From Toolbox, select Modify > Surface > Scissors.

S mooth

Unsmecth

3 Drag from the control point in the direction of the point

to create the line handle.

4 Aline handle of a length equal to the length of the drag

is created before and after the direction of the drag, and

the line passing through the control point becomes a

curved line.

5 Whenyou drag the line handle, the curved line changes.

TIP

From Toolbox, select Modify > Surface > Smooth to

create a line handle at the control point being selected.

TIP

You can create a line handle for the entire line object by
switching the editing mode to Object Mode and then

selecting Toolbox > Modify > Surface > Smooth.
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Deleting a Line Handle to Straighten a Line

You can delete a line handle and thus turn it into a straight 4 One side of the line handle is deleted.

Line.

1  switch to Modify Mode.

2 Select the control point at which to delete the line han-

dle.

TIP
To delete the line handle of the selected control point,
from Toolbox, select Modify > Surface > Unsmooth.

3 Delete one side and then the other side of the line

72

TIP

handle by clicking it while holding down the z + x (Win-

dows) or 0 + option (Mac OS) keys. To delete the line handles of an entire line object, set

the editing mode to Object Mode and then, from Tool-

box, select Modify > Surface > Unsmooth,

(Windows) z + x + click
(Mac OS) 0 + option + click




5. Editing Objects

Unlinking the Line Handle Connection and Bending a
Curved Line

You can unlink a line handle connection and bend a curved 4 When you drag the line handle, only the dragged line

line based on only the area influenced by the portion of the

handle moves and the curved line is bent.

line handle on one side of a control point.

1 Switchto Modify Mode.

2 Select the control point at which to bend the line han-
dle.

3 From Toolbox, select Modify > Surface > Unlink Han-
dle.

You can also bend the line handle by dragging it while
holding down the z (Windows) or (Mac OS) key.

eate Handle

Unlink Handle
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Editing Multiple Line Handles as a Group

You can collectively edit multiple line handles all at the same 3 Ifyoudragasingle line handle, all the other handles you

time. have selected move in the same way as that line handle.

T  Select the control points to edit.

X e

/’

.

2 Onthe Control Bar, select Multi-handle.
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Rounding or Trimming Corners

You can perform radius rounding or cutting down for control 4 Specify the radius used for rounding, as a numerical

points to round or trim corners.

value.
Rounding Corners Radius [
Radius: [200,000000
1 Switch to Modify Mode.

[ ok [ canca |

2 Select the control points at which the corners are to be
rounded. 5 The corners are rounded.

3 From Toolbox, select Modify > Surface > Round Edge.
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4 Specify the radius used for cutting down, as a numerical

value.

Radius M
Radius: |zoo.000000

[ o< J[ cancel |

T Switch to Modify Mode.

2 Select the control points at which the corners are to be

cut down.

5 The corners are trimmed.

3 From Toolbox, select Modify > Surface > Bevel Edge.

In Object mode, rounding and cutting down are applied

to all the control points for a selected object.

nsmooth

witch

= Bevel Edge

Degenerate to Point

76
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Creating or Deleting a Face on a Line Object

You can set the presence or absence of a face by opening or 3

The open line object is closed and a face is created on it.

closing the line object.

T Select an open line object on which to create a face.

4 Uncheck the Closed checkbox of the Object Info Win-

dow.

2 Check the Closed checkbox in the Object Info Window
of the Aggregate.

5 Theclosed line object becomes open and the face is de-

leted.

Visible

mm
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Converting to a Curved Surface

You can create a curved surface from a line object and create 3

The Curved Surface part appears in the Browser.

a face on that surface.

1 Create line objects having the same number of control

points.

4 within the Browser, drag the line objects into the

Curved Surface part.

Open lne

Open lne

5 The control points of the line object are connected to

one another to create the face.

Attributes

Part
Oper line
Open ling

= Open ling

2 From Toolbox, select Part > Curved Surface.

The line objects constituting a curved surface must all

have the same number of control points.
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Making a Hole in a Closed Line Object

You can open a hole in any position of a closed line object 2
with another closed line object.
to make the hole is selected.
1  within the Browser, arrange the closed line object in
which to make a hole, just below the closed line object
used for making the hole.

Closed line object in
which to make a hole

Line Attribute

Light
Type | Area Light
Unit | Radius/Decay

Intensity

Closed line object used
for making the hole

Attributes Beolean

! Rost Part
Closed ne
- ‘Glosed fne

Closed line object in
which to make a hole

From the Object Info Window of the Aggregate, check

the Hole checkbox while the closed line object in which

Visible

3 The hole is made in the closed line object. You can con-

firm the result in the rendering process.
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Rearranging the Order of Control Points

This function memorizes the control point positions and line 4 Click Tool Parameters > Apply.
handle positions and applies the memorized positions to :

other control points.

1  Select the control points to be memorized.

Direction of the line object
T

5 The control points return to their original positions.

A X
O O

R

2 Click Tool Parameters > Memorize.

3 Select the control points in turn to establish the order.

Direction of the line object

4 i If the line object direction is different, the line object
O O » will be twisted. You can change the line object direction

by selecting Toolbox > Modify > Surface > Reverse.
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Connecting Line Objects

This function memorizes a line object and connects it to an- 4 Click Tool Parameters > Append.

other line object to create a single line object.

1 Selectaline object.

Direction of the line object /

5 The start point of the memorized line object and the

2 Click Tool Parameters > Memorize. end point of the appended line object are connected

to each other to create a single line object.

3 Selectthe line object to be connected.

line object Executing this Memorize/Append creates a new single

line object to which an appended line object has been

connected. The memorized line object still exists. You

can delete it if it is not necessary.
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Creating a Curved Surface Using a Line Object as a Guide

Using closed or open line objects as a guide, this function 3 The memorized line object is displayed as a thick line.
extrudes another line object to create a curved surface using

the Sweep function.

1 Sselecttheline object to be used as a guide.

SN

4 Arrange the line object to be extruded at the start point
of the line object being used as a guide.

2  Click Tool Parameters > Memorize to memorize the

line object being selected.
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5 Click Tool Parameters > Sweep to extrude the line ob- TIP

ject.

If you arrange the line object such that it is swept ver-
tically at the start point of the memorized line object
and then execute extrusion, the curved surface to be

created will be difficult to twist.

TIP

Clear

If the line object to be swept has a right-angled corner,

Aopend the curved surface to be created may be twisted. You

may be able to avoid this problem by slightly rounding

6 The curved surface has now been created. the right-angled corner with Round Edge.

To check the object, change the display mode to Shad-

ing and Wireframe.
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Extruded Solids

This function turns a closed or open line object into an ex- 3 Drag in the height direction to create an extruded ob-

truded object.

ject.

T  Select the line object to be turned into an extruded ob-
ject (1) and then select the face in the height direction
in the Work Plane Controller (2).

Fervem amers |

(1) Select a line object.

4 An extruded object is created, in which the thickness is

of the drag distance and direction.

2 From Tool Box, select Modify > Tools > Extrude.

TIP

When dragging in the height direction, if you switch to
the orthogonal view (Right View here), you can easily

perform a straight drag.

TIP

From Toolbox, select Modify > Tools > Solid group >
Clear. This restores the revolved object to the original

line object.
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Revolved Solids

This function turns a closed or open line object into a re-

volved object.

1  Selectthe line object to be turned into a revolved object
(1) and then select the face in the axis direction in the
Work Plane Controller (2).

(1) Select a line object.

2 From Toolbox, select Modify > Tools > Revolve.

erate to Point

3 Drag in the direction of the position that will become

the rotation axis, to create a revolved object.

4 Therevolved object is created using the dragged axis as

a reference.

TIP

Note that, if the rotation axis is deviated or slanted, the

revolved object will be deformed.

TIP

From Toolbox, select Modify > Tools > Solid group >
Clear. This restores a revolved object to the original line

object.
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o—2. Editing Curved Surfaces

Adding Lines

This function adds a line object consisting of a curved sur-

face so that a finer object can be represented.

1 Sswitchto Object mode.

2 Using the Copy tool of Toolbox or the like, copy the
line object from inside the curved surface. Alternatively,
create a line object having the same number of control

points inside the curved surface and then perform edit-

86

3 After selecting the bottom line object, select Copy >

Move to perform movement and copying.

Bottom line object

Drag and copy




5. Editing Objects

4 Theline object is copied and the details are added. 7 Drag such that the position at which to add the line ob-

Fovn i Meta-camers |

jectis included.

Added line object

8 Theline object is created in the cross direction.
Attributes
Hoot Part
Clozed line
Added line object
Added line object
5 Switch to Modify Mode. 9 Manipulate the control point to edit the details of the
i - object.
& Modify o

6 From Toolbox, select Modify > Surface > Scissors.
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Deleting Lines

Switching to the Cross
Direction

This function deletes line objects constituting the curved

surface to simplify the object.

T  Select the line object to be deleted.

2 Delete the line object using the Backspace or Delete

(Windows) key, or the delete (Mac OS) key, or the like.

If you delete a control point, the number of control

points becomes uneven, such that the object becomes
deformed. Be sure to delete control points in units of

the line object.

88

Of the line objects constituting a curved surface, this func-
tion switches the line objects to be edited to those in the

cross direction.

1 From Browser, select the curved surface to be switched.

Curved curface

" Glosed line
" Closed line




5. Editing Objects

2 From Toolbox, select Modify > Surface > Switch to

switch the curved surface.

In addition to switching using the Browser, you can
Round Edge.. make this switch by selecting the line objects in the

cross direction displayed.

Bevel Edge .

Degensi ta Point

3  Theline object directions are switched to the cross di-

rection.

Gurved surface
Open ling

. Opon line
Opan line
Open ling

Open line

1wl 10 soloutod
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Dividing a Curved Surface

This function copies a single line object constituting the

curved surface and turns it into another curved surface.

T From Toolbox, select Part > Curved Surface to create a

curved surface part.

2 Select the line object from which the curved surface is
to be divided.

Altribules

ot Part

d i

Clased line

d i

90

From Toolbox, select Create > Copy > Translate.

Move




5. Editing Objects

4 Clickthe position where no object exists in the viewport 6 The curved surface has now been divided. The curved

to copy the selected line object onto the same position. surfaces are shown in different colors for ease of under-

®©

standing.

5 Drag and move the copied line object and all the line

objects below that line object, inside the newly created

curved surface.

You can divide a curved surface by copying a curved
surface onto the same position and by deleting unnec-

essary line objects from each curved surface.
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Merging Curved Surfaces

This function unifies multiple curved surfaces having the 2 Drag all the line objects inside the other curved surface

same number of control points as the line objects constitut- to unify the curved surfaces into one.

ing each curved surface, into one curved surface.

1 Selectalltheline objects on a one-sided curved surface.
Open line

Ooen line

Open linc

Open fine

Attribitas Bonlean

TIP

« Unless the curved surfaces each have the same num-

- Open line

= Open Nine ber of control points as line objects, the object will

- Open line

be deformed.

- Upen lino

« If the line object directions are not the same, the ob-
ject will be twisted.

« Note theline object list (in the cross direction) so that
the start and end points of the line objects are con-

nected to each other.
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Rounding or Trimming Corners

This function performs radius-based rounding and cutting 3 Specify the radius used for rounding, as a numerical

down for a single line object constituting a curved surface in value

Radius ﬂ
Radius: | 100|
Rounding Corners

T  Select the line object for which the corner is to be

order to round or cut down corners.

rounded.

2 From Toolbox, select Modify > Surface > Round Edge.

To apply Round Edge to a line object on the curved
surface, it is necessary to satisfy the condition indicat-
ing that the line object is not the outer circumference

of that curved surface.
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3 Specify the radius used for cutting down, as a numerical

value.
T Select the line object for which the corner is to be cut Radius ﬂ
down.
Radius:  100]

E Ok i Cancel

4 The corneris trimmed.

Funt wom Wit camers |

2 From Toolbox, select Modify > Surface > Bevel Edge.

To apply Bevel Edge options to a line object in a curved

s micoth

surface, it is necessary to satisfy the condition indicat-
fika:ceutl ing that the line object is not the outer circumference

of that curved surface.
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Eliminating Wrinkles

This function adjusts the handle length to eliminate or mini- 4 Drag the handle while holding down the (Shift) key
mize wrinkles in the curved surface. and position the handle near the control point. You can

make the line handle length equal to about 1/3 of the

1 This curved surface has a fold in the front-center part. distance to the following control point.
This fold is caused by the front control point having an You can change only the length without changing the
extremely long line handle. line handle direction by dragging while holding down

the [(Shift ] key.

2 Switchto Modify Mode.

" Modify

5 Thelength of the line handle is corrected and the fold is
3 Select the line object of the S-shaped side and then se- reduced.

lect the control point of the fold part.

Control point

Line handle
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Closing an Edge Hole

There are several methods of closing a hole on the edge of a

curved surface. Before performing processing, select an ap-

propriate method according to the object.

Closing a Hole by Copying a Line Object onto the Same Position

1

2

96

Switch to Object mode.

Select the line object at the position where the hole

cover is to be created.

Attributes

Rent Part

3

4

5

From Toolbox, select Create > Copy > Translate.

Click the viewport and then copy the line object onto

the same position.

Attributes

1 Raal Part

Place the copied line object outside the curved surface

part.

Attribitas Banlean




5. Editing Objects

6  The cover has now been created with the closed line ob- 3 From Tool Box, select Modify > Tools > Degenerate to

ject. Point.

T

4 The control points of the line object will converge at a

point to make the cover.

Poravam Metecaneral,

To cover a curved surface with the closed line object,
the line object of the cover must be a level surface. Oth-

erwise, rendering will not be performed correctly.

Closing a Hole by Making Control Points Converge to a Point

1  Switch to Object mode.

" Otiect

TIP

2 Copy the line object at the position at which the cover Aline object that converges at a point is the top or bot-

was first created, onto the same position. tom one inside the curved surface part. If you have cop-

Akributes ; ; ied the top line object onto the same position, select
Part the top line object and then aim for convergence to a
point.
TIP

Creating a cover through convergence to a point allows

you to perform corner rounding and cutting down in

the vicinity of the cover.
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Making a Cover on a Complicated Face by Making Control Points Converge to Point 5 Makeall groups A, B, C, D, and E converge at a point to

create a cover. All groups will converge at a point.

1  Switch to Object mode.

2 Copy the line object to be turned into the cover, onto

the same position.

3 Sswitchto Modify Mode.

4 Select the control points of the copied line object for
each associated alphabetic letter. Each letter group will

converge at a point.

If the cover is not created properly through conver-
gence at a point, create the cover through convergence

so that the convergence part is inside the object.
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5-3. Editing Polygon Meshes

Adding Vertices, Edges, and Faces from Vertexes and
Edges

This function adds vertices, edges, and faces from the verti- 4 Thevertexis added at the position included by the drag.

ces and edges constituting a polygon mesh.

Adding a Vertex to Edges

1 Switch to Vertex Editing Mode.

Edze | Face

2

Surface Mesh 5 Edit the vertex and add the details.
¥ Edit

Degenerate to Point

3 Drag so that the position at which the edge vertex is to
be added is included.

Adding a Vertex and Edge Using a Vertex

1 Sswitch to Vertex editing mode.
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2 While holding down the z (Windows) or l (Mac

0S) key, position the cursor to the vertex. When the +

mark appears beside the cursor, perform dragging.

3 Perform dragging up to the vertex connecting edges.

When the B mark appears beside the cursor, stop drag-
ging.

3 An edge of a length equal to the drag length is added in

the drag direction, and a vertex is added to the end.

4 The vertex is connected through the edges. If the edge

connection forms a square or triangle, a face will be cre-

ated.

Adding an Edge and Face Between Vertexes

1  Switch to Vertex editing mode.

2 While holding down the z (Windows) or (option)) (Mac
0S) key, position the cursor to the vertex. When the +

mark appears beside the cursor, perform dragging.
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Adding Vertices, Edges, and Faces

This function adds vertices edges, and faces constituting a
polygon mesh to enable the finer representation of an ob-

ject.

Adding Vertexes

1 Switchto Modify Mode.

&% Modify

2 From Toolbox, select Modify > Mesh > Append Verti-

ces.

3  Clickthe viewport to add vertices. Confirm the created
vertices in Vertex editing mode. Press the Enter (Win-
dows) or return (Mac OS) key to complete the creation

process.

Adding Edges

1  switch to Modify Mode.

Medify

2 From Toolbox, select Modify > Mesh > Append Edges.

Create

Surface
L]

3 Click the viewport or control points to create edges con-
necting the clicked positions. Press the Enter (Windows)

or return (Mac OS) key to complete the creation process.
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By clicking while holding down the (Ctrl)} (Windows) or
(Mac OS) key, you can specify the start point of an

edge at a noncontinuous position.

Adding Faces

1  Switch to Modify Mode.

¥

3 From Tool Parameters, specify the number of control

points of the face to be added.

102

3-sided, 4-sided, and Unlimited from the left

Click the viewport as many times as the specified num-
ber of control points. If you have specified Unlimited,
click the viewport by the required number of times, and

then press the Enter (Windows) or return (Mac OS) key.

TIP

The two sides of the face change in the direction in
which the control points are specified. For a polygon
mesh, once you specify control points counterclock-
wise, the visible face becomes the right side. If you
specify the control points clockwise, the visible face

becomes the reverse side.




5. Editing Objects

Deleting Elements

Points (vertices), edges, and faces of a polygon mesh can be

removed.

1  switch to Modify Mode.

2 Select the elements to be deleted. From Toolbox select

Modify > Tools > Delete to delete them.

Degenerate to Point

Deleting Vertices

This function selects and deletes vertices to be deleted in
Vertex editing mode.
The vertices, edges including the vertices, and face are de-

leted.

Deleting Edges

This function selects and deletes edges to be deleted in Edge
editing mode.

The edges, vertices including the edges, and faces are de-

leted.

Deleting a Face

This function selects and deletes a face to be deleted in Face

editing mode.

The face, vertices constituting the face, and edges are deleted.

You can also delete elements using the Backspace or De-

lete keys (Windows) or delete key (Mac OS).
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Selecting Elements

This function selects the faces and edges of a polygon mesh
according to predefined types found in the Tool Box.
Use the tools accessed from Toolbox by selecting Modify >

Mesh > Select group.

Selecting a Belt

This function selects continuous faces in a belt-shaped form.

Moreover, if continuous edges are smooth on a sphere or the
like, selecting one edge and then executing Belt allows you

to select continuous edges.

1 Connect and select two faces.

104

3 Continuous, belt-shaped faces are selected.

If continuous edges are not smooth on a box or the like,
selecting two continuous edges and then executing

Belt allows you to select continuous edges.

Selecting a Loop

This function selects edges that become the outer circumfer-

ence of a selected face.

1 Select the faces.




2

3

Selecting Contin

From Toolbox, select Modify > Mesh > Loop.

This selects the edges that will become the outer cir-

cumference of the selected face.

This function selects all the faces connected to the selected

face.

1

Select the faces.

2

From Toolbox, select Modify > Mesh > Continuous

Surface.

5. Editing Objects

3 The selected face and all the faces connected to it are

selected.

This function selects overlapping vertices, an edge shared by

multiple faces, or the like.

1 Toselect the items from Toolbox, select Modify > Mesh
> Detect and then select the items from the pop-up

menu.

Mudilfy

Owerlapping vartices
Owverlapping Faces

Nonplanar Faces

2 Therelevant vertices, edges, and faces are selected.
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Selecting the Same Plane Reversing Selected Elements

This function selects continuous faces that are in the same This function reverses the selection of vertices, edges, and
normal line direction as that of the selected face. faces.
T  Select the faces. 1 Sselectthe vertices, edges, and faces.

2

3 Those faces which are continuous in the same direction
3 The selected statuses are reversed.
are selected.
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5. Editing Objects

Deselecting the Selection

This function deselects the selection and restores the non-

selected state.

1 Sselectthe vertices, edges, and faces.

2

3 The selection is deselected.
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Extruding Faces

This function extrudes five types of face when you select Bevel: Offset

Toolbox then Modify > Mesh > Edit > Bevel.

This function moves a face in the offset direction.
T Select the faces to be extruded.

3 Select Tool Parameters > Offset.

4 Drag the viewport to extrude faces. The faces are ex-

truded if the viewport is dragged up; while they are

retreated if it is dragged down. At the same time, the

2 From Toolbox, select Modify > Mesh > Bevel (1) and excluded faces are reduced if dragged left; while they
then select the extrusion mode from Tool Parameters are enlarged if it is dragged right.
(2).

The drag operation for extrusion (dependent on up,
down, left, or right movement) is common to other

mesh tools.
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5. Editing Objects

Bevel: Extrude Bevel: Duplicate

This function extrudes faces in the offset direction. This function duplicates faces in the offset direction.

3 From Tool Parameters, select Extrude. 3 From Tool Parameters, select Duplicate.

1.00
10.00 | mm
Single Pr

Apply

4 Drag in the Figure Window to extrude faces.
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Bevel: Bevel Bevel: Detach

This function extrudes faces individually in the offset direc- This function detaches faces in the offset direction.

tion.

3 From Tool Parameters, select Detach.

3 From Tool Parameters, select Bevel.
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Vertex and Edge Bevel

To bevel vertices or edges of a polygon mesh, first select the

vertices or edges you wish to bevel and then choose Modify

> Mesh > Bevel from the Toolbox.

Creala

Surice

=

G Brage

Tool Par: WS
Meshiools - Bavel

Beval Type
Radius

Size

Apply

In Tool Parameters, the degree of beveling can be specified
in the Size text box, and the number of subdivisions can be
specified by Divide Count. Dragging in the Figure Window

will also change the bevel amount..

5. Editing Objects

Edge Bevel

Vertex Bevel

Adjusting the Bevel in the Figure Window

After selecting Bevel from the Toolbox, the degree of bevel-

ing and the number of subdivisions can also be set by drag-
ging in the Figure Window. Drag up and down to change the
Bevel Size, and/or left and right to change the Divide Count.

1
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Copying a Face to Create a Mirrored Form

This function copies the selected face as a mirror-image, us- 3 Click the center of the mirror copy and drag in the re-

ing the clicked point as the axis.

verse direction.

T Select the face to be reversed.

2 From Toolbox, select Modify > Mesh > Mirror.

Surface

¥
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5. Editing Objects

Copying a Face as Another Object

This function copies the face as another object in the same 3 The selected face is copied as another face in the same

position.

position.

1  Select the face to be copied.

2 From Toolbox, select Modify > Mesh > Copy.
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Cutting and Dividing the Face with a Drag Line

This function cuts and divides the face with a drag line. 3 Drag the place to be cut.

T  Select the face to be cut

4 The selected face is cut and divided in the dragged

place.
2 From Toolbox, select Modify > Mesh > Knife.

85 Divide

& Alien




5. Editing Objects

Dividing Faces

This function divides a face into two to eight sections. Alter- ¢ 4-Division

natively, it divides the face into triangle forms.

1  Select the face to be divided.

2 From Toolbox, select Modify > Mesh > Divide and

then select the number of divisions or triangle division + Triangle Division

from the pop-up menu.
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Aligning Vertices and Normal Lines

This function aligns the vertices. Moreover, it unifies the nor- ¢ Align Left

mal lines of a face.

Aligning Vertices

This function aligns the vertices with the outermost specified

position.

1 Selectthe vertices, edges, and faces to be aligned.

¢ Align Right

2 From Toolbox, select Modify > Mesh > Align and then

select the alignment position from the pop-up menu.

Mbly 0

¢ Align Center(Left/Right)

Align Left
Align Right
Align Center(Left/Right)

Align Top

Align Dottom
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Making Vertices Converge at a Poin

1  Select the vertices that converge at a point.

2 From Toolbox, select Modify > Mesh > Align and then

select Weld Vertices from the pop-up menu.

w\i’m

Align Left

Align Right

Align Center{Left/Right)
Align Top

Align Bollom

Align Center{Top/Bottom)

Align Fronl
Align Back
Align Center{Front/Back)

Make LIV

Align to Straight Line

Weld vertices

3

5. Editing Objects

The other vertices converge at one of the selected verti-

ces. The vertices are not connected to one another.
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Unifying Normal Lines

T From the Display pop-up menu in the upper-right cor-
ner of the viewport, select Display and turn on Show
Normal to display the normal lines.

IWirefmm =
Hidden Wigeframe

Shading ard Wireframe

Texture arfd Wireframe

Frhanced @penGi

Show Rounding Rox: : Figgure Window
Show Highlight lamplata
Show Environment Map
Single Side Update Selid Texture
Flat Shading
It‘.nlnrpd Shading

2 Select the face on which the normal lines are to be uni-
fied.
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3 From Toolbox, select Modify > Mesh > Align and then

select Unify Normals from the pop-up menu.

Modify 0.

Persview: Meta—camera 1.

Align Left

Align Right

Align Center{Left/Right)
Align Top

Align Bottom

Align Center({Top/Bottomn)
Align Front

Align Back

Align Center(Front/Back)

Unify Normals

4 The normal line directions are unified.




5. Editing Objects

Merging Overlapping Ver-
tices

Merging Multiple Objects

This function merges overlapping vertices into one vertex.
1  Select the object containing overlapped vertices.

2 From Toolbox, select Modify > Mesh > merge verti-

ces.

3 Click Tool Parameters > Apply to collect the over-

lapped vertices.

This function collects multiple polygon meshes into one.

T  Select the objects to collect.

Attributes Boelean

t Part
Polygon mesh

Palygon mesh

Polygon mesh

2

Attributes Boolean

t Part

Polygon mesh
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Merging Overlapping Faces

This function merges overlapping faces into one face. Alter-

natively, it merges two triangle polygons into a quad poly-
gon.

1

Select the faces of the triangle polygons that are to be

merged into quad polygons.

2 From Toolbox, select Modify > Mesh > Merge Face

120

and then select Merge Triangle from the pop-up menu.

Merge Face

Merge Triangle

oy e

3 The triangle polygons are collected into quad polygons.

Only the triangle polygons on the same plane are col-

lected into quad polygons.




5. Editing Objects

Flipping Faces

This function reverses the two sides of a face. 3 The selected faces are reversed

T Select the faces to be reversed. Here, the normal lines

are displayed to indicate the face directions.

2 From Toolbox, select Modify > Mesh > Flip.
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Creating a Face on Vertices or Edges

This function creates a face having the selected vertices. Al- 3 Afaceis created containing the selected vertices

ternatively, it creates a face that connects two edges.

Creating a Face from Vertexes

T  Select the vertices in the position at which a face is cre-

ated.

Creating a Face f Edges

1 Select two edges where a face is created.

2 From Toolbox, select Modify > Mesh > Face.

2  From Toolbox, select Modify > Mesh > Face to create

the face connecting edges.
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5. Editing Objects

Displaying a Polygon Mesh with Rounded Corners

This function rounds the corners of a polygon mesh with

subdivision surfaces.

1  Select the polygon mesh to be displayed with its cor-

ners rounded.

2 From Toolbox, select Modify > Mesh > Subdiv.

~ Toolbox : Madify

3 The polygon mesh s displayed with its corners rounded.

The vertex positions of the object remain unchanged.

4 you click Subdiv again with the polygon mesh with

rounded corners selected, the corner rounding method
changes from the Catmull-Clark method to Doo-
Sabin method. If you click Subdiv again, rounding is

released.

You can adjust the intensity of rounding using Weight in

the Object Info Window. Moreover, you can change the
corner rounding method from the Round Edge pop-up

menu.
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Using Other Editing Tools

Learn how to remove an edge shared by multiple faces, se- 2 From Toolbox, select Modify > Mesh > Other and then
lects the same plane, performs movement by extrusion, ex- select Remove Edge Shared by Multiple Faces from
trudes edges, rearranges triangles, and performs edge loop the pop-up menu.

slice.

Removing an Edge Shared by Multiple Faces

This function separates three or more faces sharing one

edge.

T Select the faces sharing one edge.

ple Faces

3 An edge shared by three or more faces is removed to
separate the faces. The figure below shows each face
moved, so that you can easily see that the faces are

separated.
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5. Editing Objects

Moving Faces by Extrusion Extruding Edges

This function extrudes the selected faces in the drag direc- This function extrudes the selected edges in the drag direc-
tion. tion.

1 Select the faces. 1  Selectthe edges.

2 From Toolbox, select Modify > Mesh > Other and then
2 From Toolbox, select Modify > Mesh > Other and then select Extrude Edge from the pop-up menu.

select Extrude + Move from the pop-up menu.

3 Drag to extrude the edges.

3 Drag to extrude the faces.
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Switching Triangle Direction Performing Edge Loop Slice

This function rearranges the division positions of the quad This function divides edges. If square faces are stretched out,
polygons, each of which is divided into triangles. the edges are continuously divided by the same ratio.
1  Sselectthe diagonals of the triangle polygons to be rear- 1  Selectthe object whose edges are to be divided.

ranged.

2 From Toolbox, select Modify > Mesh > Other and then 2 From Toolbox, select Modify > Mesh > Other and then
select Swap Triangle from the pop-up menu. select Edge Loop Slice from the pop-up menu.

3 The division positions of the triangle polygons are rear- 3 Ifyou click on an edge of the polygon mesh, the edge is
ranged. divided at the clicked point.
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5. Editing Objects

Bridging Faces

This function creates faces used to connect distant faces. 3 Thefaces connecting the two faces are created

1  Select two faces containing edges so that three or more

vertices are included.

]

=)

‘-!‘.!‘
y,

——

y
A
g

<

]
i
1
1

4 From Tool Parameters, specify the number of divisions

(1) and then select Apply (2).

2 From Toolbox, select Modify > Mesh > Bridge.
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o-4. Editing Extruded Objects and Revolved Objects

Changing the Extrusion Direction, Amount and Rotation
Angle

You can select the extruded object or revolved object to be edited, display the Object Info Window, and specify, as a numerical

value, the extrusion direction of the extruded object and the rotation angle of the revolved object.

Extrusion Amount of the Extruded Object Start and End Angles of the Revolved Object

Enter the X, Y, and Z values, in this order, from the left in the Enter the start and end angles in the Begin and End text

Direction text box of Extrude of the Object Info Window. boxes of Revolve of the Object Info Window.

Keep Prepertion

Line Attribute

Hele

Type
Unit |Radius/Decay

Shadow T

Cast Shadow Cast Shadow
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5. Editing Objects

5-9. Editing Link Objects

Editing Link Objects

Editing Link objects is possible only when editing using Move and Copy under Toolbox.

The result of editing the master object is reflected on all the child link objects.

Two link objects are created from the master part. If any change is made to the master part, it is reflected on

the link objects.

A cup is added to the master object.

The cupis also added to the link objects.

Attribiites Banlean Attributes

Part

1 Image Part
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Reversed Link Object Setting Attributes in the Browser

The master object is on the right and the reversed link object The setting of attributes for the master object on the Browser

is on the left. is given priority over that for the link object. If Normal (in-
heritance) is set for the master object, the attribute setting
for the link object is enabled. If On or Off is set for the master
object, the attribute setting for the link object is disabled.

This results in the following reflection.

The master object is on the left and the link object is on the

right.

Master = ©

If you edit the master object, the result is reflected on the link

object on the left with its reversed status retained. If Rendering for the master object is Off, both the master

and link objects are not rendered even if the link object is On.

Attribiites

Rool Part
% Dircotlonal ight

| Curved surfice
et
Part
bage
FE 0 Link lokjeet)

<
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If the master object is On, both the master and link objects

are rendered even if the link object is Off.

Attribiitas

Directional light
Curved surfaoe
vlieut

Part

baca

Link {ohjeat}

If the pedestal of the master object is On, the pedestal of the

link object is rendered even if the link object is Off.

Attr

Root Part
*.  Directional fight
Gurved 5
object
Part
base

Link {ohiect)

5. Editing Objects

If the pedestal of the master object is Off, the pedestals of
both the master and link objects are not rendered even if the

link object is On.

utes

Rt Part
% Directional light
Gurved surface

whiect

Part

bace

G Link (object)
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95-6. Other Editing Functions

Morphing Objects with the Magnet Tool

You can drag the vicinity of the drag point with the magnet 3 From Tool Parameters, select the shape that rises when

tool so that it rises smoothly. dragged (1) and specify the morph range in Extent

Area (2). If you wish to morph the entire object without
1  Switch to Modify Mode.

selecting vertices, uncheck the Active Vertices Only
checkbox (3).

2 From Toolbox, select Modify > Tools > Magnet.

Surface Mesh
bl Edit

Degensrate to Point

4 switch the Work Plane Controller to the face in the drag
direction (1) and drag the object to make it rise (2).

Extrude

Revole

k- Align Vertices

Magnet

You can change the value of Extent Area by right click-

ing (Windows) or while holding down the l key.
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5. Editing Objects

Displaying a Mirror Object Axis-Reversed

This function always displays the mirror object axis-reversed

3 Select the target axis from Tool Parameters (1) and
check Mirror.(2).

by mirroring. Changes in the original object are immediately
reflected on the mirror image. The mirror image is displayed

as a list other than the wireframe format.

1 Selectthe object to be mirrored.

[ —

Surface Mesh

- .
L., Boolean Operation

= Align Vertices

The mirror object is not displayed in wireframe format.
£.# Magnet Itis convenient to edit the mirror object in shading/tex-

ture view mode.
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Aligning Vertexes

This function aligns the selected vertices, control points, and 4 From Tool Parameters, specify the targets to be aligned

line handles to the specified position. and the alignment type (1).

The specified coordinate axis is checked and the coor-

1 switch to Modify Mode. dinate is displayed in the text box. If you have selected

Align Max X, X is checked and the maximum coordi-

nate 600 is displayed in the text box (2).

2 Select the control points to be aligned.

5 Ifyou click Apply, the control points align to the speci-

fied coordinate.

3 From Toolbox, select Modify > Tools > Align Vertices.

Left figure: Alignment of only points (Maximum of X)
Right figure: Alignment of points and handles (Maxi-

mum of X)

You can align elements to any coordinate by checking

X, Y, or Z or by changing the numerical values in the text

box.
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5. Editing Objects

Boolean Operations

This function combines two objects through Boolean opera- 3 Select the object to be cut.

tions or cuts a one-sided object with the other one.

1  Select the object that cuts the other one.

4 From Tool Parameters, select the Boolean operation

(1) and click Apply (2).

2 From Toolbox, select Modify > Tools >Boolean Opera-

tion.

Surface

>
>
L
P

I'I Mirror
4 Caee

135



Shade3D Manual

Target cut by source Target union source Target intersect source

Source cut by target Source surface intersect target Target surface intersect source

4

Source surface cut by target Target surface cut by source Boolean all parts

Boolean all parts in target Boolean all parts in source
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5. Editing Objects

Path Replicator

Path Replicator makes it easy to place multiple objects along 3 From the Toolbox, choose Part > Path Replicator. You

the path specified by a line object. The number of objects to

can see that the path replicator is added to the Browser.
place can be specified, or alternatively, the spacing between ——
C;rsals Modify Parl
¥+ Ball Joint
1 First, set up the line object to use as the path.

R _ Bone

% Lignt

® - Paih

Attributes Boolean

Root Part

* Open Lina
Revolved Cpen Line :Move path

2 Next, model the object you wish to place along the :
Path Replicator

path. Using the default settings, the object should be

placed at the origin (0, O, 0). Here we have placed the

object with the center of its bottom surface at the ori-
gin. 4 In the Browser, move the line object to use as the path

directly above the path replicator, and move the object
to replicate inside the path replicator part, as shown be-
low.

Browsear
Salact Attributes Boolean

N

Y 1 HFoot Par

“---. Open Line Move path

-¥ . Path Replicator
Revolved Open Line
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5 The object is placed along the path according to the For additional details on Path Replicator settings, please see
Path Replicator settings in the Object Info Window. By the Shade3D Online Documentation.

default, the object is replicated 10 times along the path.
. ct Info
m ® =
Camara Light BG
Path Replicator
v Part Aftribute
Matrix | Transformation
1.00

0.00
0.00

T

Path Replicator

Reference Point | Local Origin
Skip Heaad
Preview Display

6  To change these settings, select the Path Replicator part
in the Browser and open the Object Info Window. To
change the number of replicas, edit the Count text box.

To place the replicas a certain distance apart from one
Direction Conirol
another rather than specifying the number replicated, Up Direction

change the Mode to Step, and enter a value in the Step Foa DR aion

text box. To view the geometry of the replicas, select

Display from the Preview pop-up menu. Random atiributes
Random Replication

0.00 0.00
Offset

0.00°
0.00°
0.00
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5. Editing Objects

Surface Replicator

Surface Replicator is used to place copies of an object along

Toolbox : Part

the surface of another object. ﬂ .' :]
Create Modify Part

1 First model a polygon mesh surface.

2 Next model the object you wish to replicate. Using the
default settings, the object should be placed at the ori-

gin (0, 0, 0). Here we have placed the object with the e e

center of its bottom surface at the origin. ;
1 Root Part

Polygon Mesh
Polygon Mesh :Target Surface
* Surface Replicator

4 In the Browser, move the polygon mesh to use as the
surface directly above the surface replicator, and move
the object to replicate inside the surface replicator part,
as shown below.

Browser

Aftributes Boclean

=

3 From the Toolbox, choose Part > Surface Replicator. : % Polygon Mesh :Target Surface

You can see that the path replicator is added to the * Surface Replicator

Browser.

139




Shade3D Manual

5 The object is placed along the surface according to the For additional details on Surface Replicator settings, please

Surface Replicator settings in the Object Info Window. see the Shade3D Online Documentation.

e n ¢
Camara  Light BG Surface

Surface Replicator
b Part Attribute

By default, the object is replicated 10 times.

Matrix | Transformation
1.00 0.00
0.00 1.00
0.00 0.00
0.00 0.00

¥ Surface Replicaior atiribute
b

Surface Raplicator . 1 o Range

Mode Surface
Subdivision Regular

Preview  Display

6 With the Surface Replicator selected in the Browser,
open the Object Info Window and select Display from
the Preview pop-up menu to view the geometry of the

replicas. Count 10
Direction Control  Mormal Diraction
v Random atiributes
Random Replication
Translation 0.00 0.00
Mode Offset

M L 3 L |
Gamaem  Light BG
Burtucn Puplcale
M Fart Aniriouse

Trnrsinemten

Rotation X 0.00
Rotation Y 0.00:
Rotation Z 0.00

Scale X 0.00

Scale Y 0.00

Scale Z 0.00
Uniscale
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5. Editing Objects

Entering Exact Values

When moving and copying objects, using Round Edge, Bevel
Edge and other tools, in many cases numeric values for the
operation can be entered in the Tool Parameters Window,
making it possible to work very precisely.

Tool Parameter values can be changed any number of times

until you click Apply or press the Enter or Return key.

Move and Copy Tools

Translate

Values can be entered for the distance along a straight line,

and the distance along each axis.

Rotate

Placing Link Objects

Copy : Link
Distance 1280.62
X -B00.00
Y 1000.00
z 0.00

1

Values can be set for the distance along a straight line, and
the distance along each axis. Because this is a copy opera-
tion, Repeat and Divide Distance by Repetitions options

are also available (see below).

Repeating the Operation

When copying (as opposed to moving) an object, multiple
copies can be made simultaneously by using the following

options in the Tool Parameters.

Repeat

A value can be entered for the angle of rotation.

Scale and Uni-Scale

Values for the ratio to scale the object can be set.

Skew

A value can be entered for the distance to skew the object.

The number of times to repeat the copy operation (i.e., how

many new objects to create).

Divide Distance by Repetitions

When selected, the specified distance values are divided by
the number of repetitions. For example, if the X distance is
set to 1000 mm and Repeat is set to 2, normally the total dis-
tance spanned would be 2000 mm (below left image). If this
checkbox is selected, both copies fit within the X distance of

1000 mm (below right image).
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Round Edge and Bevel Edge Tools

You can specify the radius for rounding or beveling, and also
enable or disable rounding.

Tool Parame

Round Edge/Bevel Edge

Radius 200.00
Rounded

Apply

142



6. Browser

Managing Objects

When there are more than just a few objects in the scene, it 3 Tomove the objects to be collected together, drag them

can be easier to manage related objects by putting themin a into the part.
part. Doing so also allows you to work with them together, as

if they were a single object. : kil

1 From Toolbox, select Part > Part.

Ulosed line
i Disk

Curved surface

By selecting and manipulating the part, you can col-
lectively move the objects within that part, perform
editing, collectively set surface attributes, and perform

other processing.
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Searching for an Object by Name

You can search for an object by entering its name in the Find 3 The search results are displayed as a list.

Window. The search is only performed on selected objects — @

or those lower in the hierarchy. The objects to be searched

are either the selected objects or those in the part.

1 Click Find to display the Find window.

Attributes

Reot Part

Gurved surface

Y. Paint light

Sphere
Part
e Sputlight
Glider

Clesad fina

Open line

Dick

Revolved cpen line

2  Enterthe object name in the Find text field and click the

Find button to start the search.

Find @
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6. Browser

Rendering Only Shadows Cast on Objects

If you wish to render shadows cast on an object without ren- 3 Let's set the shadow catcher in Closed line as the floor.
dering that object itself, use the Shadow Catcher property Select Closed line and then click the Shadow Catcher
checkbox in the Browser. checkbox twice to enable it.

Attributes

1 Click the ¥ (Show/Hide button) icon in the upper-

Rool Part

right or lower-right corner of the Browser (1) to display

the property checkboxes (2).

Positioning the mouse to the shad-
ow catcher causes Shadow catcher
to be displayed in the lower-right
corner of the window.

1 of 3 selected

2 Right-click (Windows) or control-click (Mac) in the

checkbox area (1), and then select Shadow Catcher in 4 When you render the scene, only shadows cast on the

the displayed list (2). The Shadow Catcher checkbox is closed line are rendered.

+ Shadow catcher: Off

added to the Browser.

¢ Shadow catcher: On

(The lawn is set as a background.)
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/. Cameras

Changing the Camera Angle

You can change the camera position, the field of view, and zoom settings.

Using the Camera Window

You can select the movement target with the Eye, Target, Eye & Target, or Zoom radio button and operate the camera by drag-

ging up, down, right, or left, relative to the center.

¢ Eye (Camera Position) ¢ Target (Point on Which the Camera Is Focused)
You can change the camera position while the point on You can change the point on which the camera is fo-
which the camera is focused remains fixed. cused while the location of the camera remains fixed.

Distant
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7.Cameras

¢ Eye & Target ¢ Zoom
You can move the camera and the target point either You can drag up or down to move the camera position

vertically or laterally while maintaining the relative dis- back and forth along the line of sight.

tance between the subject and the camera.

Meta-camera
Eyn
Target

Memory Restors
L

Momry
Mudo | Nerimal

Mnade | Normal Distart

You can drag left or right to adjust the focal length (field

You can drag up or down while holding down the
or Z (Windows) key or the (Mac OS) key to move

the position back and forth parallel to the surface.

of view).
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You can drag the Virtual Joystick up or down while hold-

ing down the or Z (Windows) key or l (Mac clieating Ca mera Obiects

0S) key to move the target point back and forth along

the line of sight.

You can create camera objects that are controlled by the ma-

nipulator or the Move tool.

Create Cameras by Dragging

1 From the Toolbox, select Create > Light/Camera >

Camera.

Operations in Perspective View

You can drag the Perspective View while holding down the
(Space) key to enable camera operation corresponding to

the radio button selected in the Camera Window.

2 Drag to create a camera object. The drag start position
will become the Eye point, while the drag end point will

become the Target point

TIP

Itis convenient to register a shortcut for the switching of
the Eye, Target, Eye & target, and Zoom radio buttons

in the Camera Window.

TIP

You can also perform some camera operations by using

the Perspective View's navigation tool.
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7.Cameras

he Camera dow

Switching Cameras

1 Select Camera object from the Memory pop-up menu

of the Camera Window.
You can switch between different cameras for viewing the

scene.

1 Select the camera to use from the Select Camera pop-

up menu in the Camera Window.

2 A camera object, configured in the same way as the

current camera, will be created.
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Stereo Vision

Stereo Vision creates stereo images by combining the im-

Stereo Settings

¢ Stereo Camera

ages captured by multiple cameras with different eye points.

When this checkbox is checked, a stereo image will be
formed when you perform rendering. Moreover, you
can select a stereo method from the pop-up menu.
| side by Side
Crosseye

Anaglyph(Dubois Method)
Anaglyph(Half Coler)

Anaglyph{Meonochrome)
Striping(Left first)
tion by checking the Stereo Camera checkbox in the Stereo Striping(Right first)

To create a stereo image, first enable the stereo camera func-

Settings group of the Camera Window. Left Eye Only
Right Eye Only

¢ Views
You can set the number of views.

¢ Camera Type
You can set different camera arrangements. To obtain
stable results, select Parallel. To obtain stronger
stereoscopic effects, select Convergence.

¢ Monitor Setting

You can set the physical size and resolution of the

Parallel

display equipment.

¢ Profile

You can adjust the stereoscopic effects. You can also
Profic | Med perform custom adjustment by numerical input, in
addition to preset for automatically setting values

according to the monitor setting.
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Switching the Stereo Images

Once you perform rendering with the stereo function, you

can change the image arrangement from the Stereo Set-
tings pop-up menu at the bottom of the Image Window

without having to perform rendering again.

Image Window (50,00 %)

a

Moreover, you can perform the work with the viewport dis-
played in stereo mode, by turning on the Switch Stereo but-
ton on the Control Bar. The default is the anaglyph display
seen through the bluish red glasses. When using the NVIDIA
3D VISION PRO, however, the work can be done in full-color
stereo mode. (This mode is supported only by the Windows

versions.)

&) Universal

13. New Functions

Stereo: Off

Stereo: On (anaglyph display)

TIP

When using NVIDIA 3D VISION PRO, it is necessary to
update settings on the NVIDIA control panel. Moreover,
settings are required for some 3D glasses and displays.
The contents of individual settings may differ. Refer to

the manual for each piece of machinery.




Creating Lights

Point Lights

A point light represents a small light such as a light bulb.

1 From the Toolbox, select Create > Light/Camera >
Point Light.

2 Drag to create a point light. The radiation intensity
(brightness) depends on the amount of dragging.
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3

The following shows the result of applying ray tracing to

the space incorporating the floor and two walls.

¢ Point Light Placement

¢ Result of Ray Tracing




Spotlight is achieved by limiting the irradiation angle of the

point light.

1

3

From the Toolbox, select Create > Light/Camera >

Spotlight.

Drag to create a spotlight.
The spotlight casts illumination in the drag direction,
with the radiation intensity (brightness) depending on

the amount of dragging.

The following shows the result of applying ray tracing to
the space incorporating the floor and two walls. You can

apply a softness to the space.

8. Lights

Directional Lights

Directional Light reproduces a light that mimics a light at a

considerable distance, such as the sun, or whose rays are par-

allel and non-divergent, such as a laser pointer.

1

2

3

From the Tool Box, select Create > Light/Camera >

Directional Light.

Drag to create a directional light. The directional light

casts illumination in parallel to the drag direction.

The following shows the result of applying ray tracing to
the space incorporating the floor and two walls. You can

apply a softness to the space.
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Distribution Lights

4 The following shows the result of applying ray tracing

With the Professional version, you can create a Distribution to the space incorporating the floor and two walls. The
Light that reproduces the amount of irradiation from an ac- way in which the distribution light actually casts illumi-
tual lighting fixture. You can download distribution light data nation depends on the distribution light data which was
(IES) from the lighting fixture manufacturer and so on. read.

T From the Toolbox, select Create > Light/Camera >

Distribution Light.

Ambient Light is a light that illuminates an entire scene with

an even degree of brightness. Ambient Light reproduces

light that is evenly reflected in all directions in the same

way as when light is scattered by particles of air in the at-
2 Drag the viewport to create a distribution light. The dis-

mosphere.

tribution light casts illumination in the drag direction.

1 From the Tool Box, select Create > Light/Camera >
Ambient Light.

3 Select the distribution light data to be used, from the 2 Drag the viewport and create an ambient light.
window for selecting distribution light data (IES).
& e il
- Bt - 0% 0
= B w1 =
T Bamcons
e
Comousn
& prr——— ]
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8. Lights

3 The following shows the results of applying ray tracing 3 The following shows the results of applying ray tracing

to the space incorporating the floor and two walls. Only to the space incorporating the floor and two walls.

the brightness and colors of the ambient light are re-

flected, rather its scale and position.

Area Lights

Area Light reproduces a light consisting of a plane of a cer-

tain size (area).

Linear Light reproduces a light consisting of a line with a cer-

-

From the Tool Box, select Create > Light/Camera >

Area Light.

tain width (length).

1 From the Tool Box, select Create > Light/Camera >

Linear Light.

2 Drag in the viewport and create a rectangle to create

an area light. Create the rectangle in the same way as

2 dlick or drag the viewport to create a line object that any other rectangle. If you create the rectangle on the
will become the linear light. Create the line object in the XZ plane, the light will be aimed upwards. To aim the
same way as any other line object. light downwards, rotate the rectangle downwards. Al-

ternatively, reverse the direction of the rectangle from

the Flip Face checkbox.
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3 The following shows the result of applying ray tracing to

the space incorporating the floor and two walls.

TIP

You can confirm and edit detailed light information us-
ing the Object Info Window.

Select a light from the Browser to display information
on that light. The settings that can be modified depend
on the type of light.

Spotiight

v

Type |Spotlight
Attenuation | Quadratic

Unit || Lumen

Shadow Softness

v

Shadow

For a spotlight
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TIP

You can switch between point lights, spotlights, direc-
tional lights, and distribution lights using the Type pop-

up menu of the Object Info Window.

TIP

You can convert a line object into a Linear Light or Area
Light. To do this, select the line object to be converted
into a light and then enter a numerical value for Bright-
ness of the Light Attribute group in the Object Info
Window.

You can switch between Linear Light and Area Light
from the Type pop-up menu. You can create an area

light from Closed Line having a face.

TIP

Check the Visible checkbox under the Light Settings of
the Object Info Window to enable a linear light or area

light to be rendered.




8. Lights

Using a Distant Light

You can manipulate the direction of Distant Light, which mimics a light at a considerable distance, such as the sun, and which

illuminates everything in the scene equally.

1 Click the light direction setting hemisphere in the Distant Light Window and set the position of the distant light (1).

Switch the reference level of the hemisphere with the View radio button (2).
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Physical Sky

Physical Sky is available in Shade3D Standard and Profes-
sional.

Physical Sky enables you to automatically generate the Back-
ground Upper Base Color based on the distant light direction
and color settings. By combining this with the sun settings,

the distant light color can also be calculated automatically.

/

Surface Info

Date Tima

' Day
T Min
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Sky in Tokyo on November 26:

7:30 AM

12:00 Noon

3:30PM



Enable

When selected, a sky pattern is used for the Background

Upper Base Color based on the time, date and locale. When
enabled, the Upper Base Color in the Background Window

cannot be modified.

Light Color

When selected, the sunlight color, calculated from the light

direction, is used as the color of the first distant light.

Background Auto Color

When selected, the Background Window's Lower Base Color
and Cloud and Haze layer settings are corrected according to
the angle of the setting sun. As the sun goes down below the

horizon, the sky is adjusted to appear darker.

Intensity

The brightness of the sky. Lowering this value mutes the
background; raising it makes it brighter.

Since our eyes naturally adjust to the different light levels of
day and night, the intensity setting should be adjusted for
day versus evening or early morning times.

Intensity does not affect the calculation of the color of the

distant light when the Light Color checkbox is selected.

Gamma

Sets the inverted gamma value of the Background and Light
Color.
Select from Linear(1.0), Monitor(1.0/2.2) or select Numeric to

enter a custom value in the text box.

Turbidity

The degree of haziness and cloudiness of the atmosphere.

Smaller values result in less brilliant sunsets, but can reduce
excessive white light around the sun when rendering day-

light.

8. Lights

The turbidity value affects the calculation of the color of the

distant light when the Light Color checkbox is selected.
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Brightness Values for Common Light Types

This section provides lumen values for general lights.
Select a light. Then, from the Object Info Window, set Lumen from the Unit pop-up menu and set a table value in the Brightness

text box.

Point Light, Spotlight, Directional Light, and Distribution Total luminous
Light Light type flux
f Silet (Unit: Lumen)
60 W incandescent light bulb (white- 810
coated)
100 W incandescent light bulb 1520
(white-coated)
50 W tungsten halogen lamp 1000
100 W tungsten halogen lamp 1600
15 W compact self-ballasted fluores- 780
cent lamp (daylight)
10 W straight fluorescent lamp 260
Specular | 100 (white, 330 mm in length)
Ambimnt
15 W straight fluorescent lamp 820
(white, 436 mm in length)
20 W straight fluorescent lamp 1160
(white, 580 mm in length)
30 W straight fluorescent lamp 1700
(white, 630 mm in length)
40 W straight fluorescent lamp 3000
(white, 1198 mm in length)

Shadow Type | Inhent
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9. Background

Cloud and Ocean Patterns

You can set clouds and/or the ocean as a background.

1 Select Cloud from the pattern pop-up menu of the
Background Window (1). Set blue for Upper Base Col-
or (2). From the Area pop-up menu, select Upper (3).

2 From the Layer pop-up menu, select New Layer and

then create a new layer.

3 From the pattern pop-up menu, select Ocean (1). Set
blue for Lower Base Color (2). From the Area pop-up
menu, select Lower (3). Check the Show All checkbox

(4).

4 From the Layer pop-up menu, select New Layer and

then create a new layer.

5 From the pattern pop-up menu, select Haze (1). Set
light blue in the pattern color box (2). From the Area
pop-up menu, select Whole (3).
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6 Enter0.55in the mapping text box.

e Color
Lighting Factor | 1.00

Haze

7  Confirm the background by rendering the scene.
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Using an Image as the
Background

You can set an image as the background.

5

Select Image from the pattern pop-up menu of the
Background Window (1). Select a previously loaded
image from Edit image. Or, load a new image using
Load (2). From the Area pop-up menu, select one of
Whole, Upper, or Lower as the area to be used (3).

From the Projection pop-up menu, select the projec-

tion method (4).

From the Display pop-up menu of the viewport, se-
lect Figure Window > Show Background to check the

background.

| Wirrframe
Hidden Wiref
Shading
Shading and \Wiretrame
Teature
Texlure and VWrelrame

Preview Rendgi

Fashane el O
GLSL

| etautt Light
WMhodeliny Lig
Uce All Lights




9. Background

Image Gamma Correction

Images created in image-editing software for use as textures
orbackgrounds sometimes need gamma correction to render
correctly (particularly when using global illumination).

With the image selected in the Browser, switch to the Object
Info Window to apply gamma correction. LDR images in 32
bit color should be set to Monitor (1.0/2.2). HDR images
such as OpenEXR should be set to Linear/HDRI (1.0).
Additionally, setting the gamma value to 2.2 in the Color

Correction Window can give more realistic rendering results.

ject Info

m & = ¢
Camera  Light BG Surface Info

be_d003.shdsfc: 0

Edit Image
Image Size 500 x 500 pixel
Pixel Depth 32 bits
Memory Usage 1,000,000 byte
Gamma 1.0000 Linear/HDRI{1.0)
External Referance Information

v Movie Information
Duration 1 framas

Gamma

The gamma correction value. Choose Linear/HDRI (1.0) or

Monitor (1.0/2.2), or choose Numeric to enter a different

value in the text box.
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10. Move, Morph, and Copy

Move, Morph, and Copy

You can use the following methods to move, morph, and

copy selected objects and control points.

® From Toolbox, select Move/Copy > Move or Copy to
perform movement, morph, and copy.

® Specify numerical values for movement, morph, and
copy.

® Use Manipulator to perform movement, morph, and

copy.

Operational Differences that Depend on the Ed-
iting Mode

If you perform movement, morph, or copy in Object mode,
the result is applied to the entire object. The copy operation

can be used only in Object mode.

-

Ohject

Modify Mode allows move, morph, and copy to be applied to

selected control points, vertices, edges, and faces.

164

Move, Morph, and Copy from the Toolbox

You can select a tool and drag in the viewport to move,

morph, or copy objects.

¢ Translate

Font vom Wtar camers |

Example of dragging on the Bottom (XZ Plane)



10. Move, Morph, and Copy

¢ Rotate ¢ Uni-Scale

Example of Dragging on the Front (XY Plane) Example of Dragging on the Bottom (XZ Plane)
¢ Scale ¢ Skew

Example of Dragging on the Bottom (XZ Plane) Example of Dragging on the Side (YZ Plane)
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TIP

For tools other then the translate tool, reference
points are set in the center of a selected object or
point.

For tools other then the translate tool, you can change
their reference points by clicking the viewport.

If you drag while holding down the key, you

can limit mouse movement to 45 degrees.

166

Move, Morph, and Copy by Specifying Values

Select a tool, click the viewport, and then set the reference
point (1). Then, from the Transformation dialog enter nu-

merical values in the Scale, Rotate, and Translate text boxes

(2).

Trarsformation
« (2) :
(o ][ Comed |[ Reer |

(1) ' Click




10. Move, Morph, and Copy

Move, Morph, and Copy Using the Manipulator ¢ Trante Mapulator

From the Control Bar, click the 3D Manipulator button to

switch to a manipulator that is suitable for the application, '

and then move each part of the manipulator for move and
Moreover, if you drag while holding down the Z (Windows)
or (Mac OS) key, an element is copied. If you drag
while holding down the key in the same way as for Face movement
move/copy with a tool, you can limit mouse movement to

45 degrees.

¢ Scale Manipulator

.IUHI_'H'EFSE[ T
Translate W

P ...,
Uniform scaling

Scale R
Rotate E
Hide H

¢ Universal Manipulator

Axis movement

) ) : ¢ Rotate Manipulator
Axis scaling

Axis rotation

Screen rotation
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Changing External Dimensions with Numeric Values

You can change the external dimensions of a selected object 3 Enter numerical values in Bounding Box Size to change

by using the bounding box. the outer dimensions of the selected object. Check the

Keep Proportion checkbox (1) and enter 1200 in Y

T Select the object to be changed. If the object consists (2). X and Z are automatically changed.

of multiple objects, collect them into the part and then

selectit.

2 switch to the Object Info Window. In Bounding Box 4 The object is proportionally reduced in size, when 1200
Size, you can check the object size to be changed. is set for Y.
Bounding Box Size contains numeric values for X, Y,

and Z, in order from the left.

1200.00 .

N~
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10. Move, Morph, and Copy

Copying an Object in the Same Position

Selected objects can be copied without moving them, creat- 4 Click the margin of the viewport.

ing a duplicate in the same position.

1  Switch to Object mode.

2 Selectthe object to copy.

3  Fromthe Toolbox, select Create > Copy > Translate. 5 The objectis copied in the same position.

Attributec

Carnation
Part
45tem and Leaf

You can copy the selected object into the same position
by clicking while holding down the (Shift] + z (Win-
dows) key or the [ Shift ) + (option]) (Mac OS) key.
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Creating a Mirror Copy of Objects

You can create a mirror copy of a selected object. 5 Click the position in the viewport to be used as the ref-

erence point for the mirror copy.

T  Switch to Object mode.

2 Click the center axis.

3 Switch the viewport to Top View.

Parz wiew: Meata—rcams
Meta-camera 1

Tverc view
Top view
Bottom view

Right view
L;t,i.iew 6  Move the mouse by one snap (half a square) in the op-

Front view i posite direction (object direction) to the reverse direc-
Back view

w ! tion and then click the position.

Click the position that is

4 From the Toolbox, select Create > Copy > Scale. )
equivalent to one snap.
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7  To make a mirror copy, drag for two snaps (one grid

square) in the direction to mirror the object.

Drag for two snaps
in the reverse direc-
tion

TIP

The reference point for the mirror copy is the distance
clicked in the opposite direction (toward the object) to
the mirror direction from the reference point that was
clicked initially. The object is copied, mirrored but at the
same magnification, by dragging for the same amount

as the reference but in the mirror direction.

TIP

When making a copy by specifying numeric values,
you can make a mirror copy by entering -1 in the
Scale text box of the axis that will be reversed, in the

Transformation dialog box.

10. Move, Morph, and Copy
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11. Surface Attributes

Applying Surface Attributes

From ShadeExplorer

T Select the object or part for which surface attributes are
to be set. Once you select a part, the same surface at-
tributes are assumed by all the objects constituting that

part.

2 Open ShadeExplorer and then select Surface from the
browser area (1). Select the surface attribute from the

preview area (2) and then click Open (3).

172

From the Surface Window

1

Select the object or part for which the surface attributes

are to be set.

Click the Create button of the Surface Window and then
create a surface attribute. The white-base basic surface

attribute is set. Set it as required.



11. Surface Attributes

Setting Common Surface Attributes for Multiple Objects

Using a Master Surface, you can set the same surface at- 2 Set the name of the master surface in the displayed

tributes for multiple objects. When you change the master Name dialog.

surface setting, the change is reflected on all the objects to

Name M

which that setting applies.
Neme: [TEEFSEETES

Creating a New Master Surface
Coc ) oo )

1 From the Toolbox, select Create > Other > Master Sur-

face.

Prii itive

Surface Window.

3 The master surface is created in Master Surface Part.

4 set the surface attributes for the master surface in the
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Saving a Surface as a Master Surface Applying the Master Surface

T  Select the object for which the surface attribute to be T Select the object for which the master surface is to be

registered as the master surface is set, and then display set.

the Surface Window.

2 Fromthe Use pop-up menu of the Surface Window, se-
2 From the Surface Window, click Register. lect and set the created master surface.

Back Light

Aberratio A
Aberration Aberration

Type Ll

Distance

3 Enter a name and then register the surface attribute as

the master surface.

Mame u
O ecter urface

[ ok ][ cancel |
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11. Surface Attributes

Surface Attribute Types

tributes.

ion

Ambient

¢ Diffuse

Set the diffuse color and weight of an object.

Diffuse Color

Weight: 1.0, 0.6, and 0.3 from the left

¢ Specular 1 and Size, Specular 2 and Size

Set the specular color, intensity, and size.

Intensity: 0.0, 0.5, and 1.0 from the left

Basic Settings

You can set the basic settings and their values for surface at-

Size: 0.2, 0.5, and 0.8 from the left

¢ Reflection
Set the reflection intensities and colors from other ob-

jects and the background.

Reflection ratio: 0.1, 0.5, and 0.9 from the left

¢ Transparency

Set the transparency intensities and colors of objects.

g \\\%\% ;;\\\5% ;;\x\%;
=

SC

Transparency: 0.2, 0.5, and 0.8 from the left

If you use Reflection and Transparency and if other items
such as Diffuse are bright, highlight clipping may oc-
cur. You can easily distinguish the effect by adding the

weights of Diffuse, Reflection, and Transparency so that

=

the addition result is 1.0.

; F
Transparency: 0.8
Diffuse: 1.0, 0.5, and 0.0 from the left
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¢ Refraction
Set the refraction ratio by which an image or objects are

visible through the object.

Diffuse Color: 0.0, Transparency: 0.8

Refraction: 1.02, 1.33, and 1.5 from the left

¢ Ambient

Set the color and intensity of the ambient light for each

©ee

0.25, 0.5, and 0.75 from the left

Set effect settings and values for the surface attributes.

Fresnel
Matallic
Glow

Soft Glow
Back Light

Aberration

¢ Roughness
Set the degree of surface roughness on the surface of
the object for which reflection and transparency have

been set. This setting item is valid for path tracing.

Roughness: 0.0, 0.5, and 1.0 from the left

¢ Anisotropic
Set the ratio of specular and roughness that stretch in
a given direction. For PolygonMesh_Roughness, the di-
rection changes according to the UV value assigned to

UV1 (parameter UV).

) 4

Anisotropic: -1.0,-0.5, and 1.0 from the left

¢ Fresnel
Set the ratio by which the reflection ratio changes ac-
cording to the viewing angle. This attibute is valid for an
object for which transparency, reflection, and specular

were set.

Reflection: 1.0
Fresnel: 0.6, 0.8, and 0.94 from the left

¢ Metallic
Set the intensity with which a pseudo metallic effect is

applied.

00

Diffuse color: Dark gray
Metallic: 0.2, 0.5, and 1.0 from the left

¢ Glow

Set the intensity with which an object is irradiated.

200

Glow: 0.2, 0.5, and 1.0 from the left



¢ Soft Glow

Set the degree of blur of radiation.

Diffuse Color: 0.0, Transparency: 1.0, Glow: 1.0
Soft Glow: 0.1, 0.5, and 1.0 from the left

¢ Back Light
Set the intensity at which light from the rear is reflected

by an object.

Point light in the center of the sphere, Transparency: 0.3
Back light: 0.2, 0.6, and 0.8 from the left

¢ Aberration
Set the intensity of any color aberration.
This setting item is valid for an object for which trans-

parency and refraction are set.

Transparency: 1.0

Aberration: 0.2, 0.5, and 1.0 from the left

Volume Settings

You can use the volume options to set up textures of the

object interior with volumetric properties. Use Volume Ren-
dering to represent a translucent body, meaning that the
object is textured with a semi solid set of attributes. Sub-
surface Scattering is used to simulate how light is scattered
on an object surface or perceptually right below the initial

surface. This item enables a soft texture on a surface to be

11. Surface Attributes

represented.

All of the settings are common to Volume Rendering and
Subsurface Scattering of Type.

However, Volume is supported only by the Professional and
Standard versions. Moreover, Subsurface Scattering is sup-

ported only by the Professional version.

Valuma
Type | Volume Rendering
Decay Distance 1000.00

Scattering

Transparency

Glow

¢ Type

As the type, you can select from Volume Rendering,
Subsurface Scattering and None.

The result of volume rendering depends on whether
the object to be configured is a transparent or opaque
body. For a transparent body, the volume rendering
calculation result is multiplied by the transparent color.
The refraction ratio and the color of the object inside
the volume are also reflected. For a opaque body, the
volume rendering results are added as is. The refraction

ratio and any object inside the volume are not reflected.

¢ Decay Distance
Set the density for the volume. The brightness falls to 0

when light enters an object and travels for this distance.

¢ Scattering

Set the volume color and weight.

¢ Transparency
Use the color of the part that becomes translucent, as
well as the color of the shadow cast by the volume. De-

cay distance varies with the color.

¢ Glow

Set the glow color and weight of the volume.
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For Volume Rendering

(Shade3D Standard and Professional)

¢ Decay Distance (opaque)

V¥ Basic setting

Transparency: 0.0

'V Volume setting

Transparency color: None

Glow: None

Decay distance: 1000, 2000, and 3000 from the left

¢ Decay Distance (transparent)

V¥ Basic setting
Transparency: 1.0

'V Volume setting
Transparency color: None
Glow: None

Decay distance: 1000, 2000, and 3000 from the left

¢ Scattering (opaque)

178

'V Basic setting

Transparency: 0.0

V¥Volume setting

Decay distance: 2500

Scattering (color): R255, G128, and B255
Transparency color: None

Glow: None

Scattering (weight): 0.25, 0.5, and 0.75 from the left

¢ Scattering (transparent)

'V Basic setting

Transparency: 0.0

¥ Volume setting

Decay distance: 2500

Scattering (color): R255, G128, and B255
Transparency color: None

Glow: None

Scattering (weight): 0.25, 0.5, and 0.75 from the left

¢ Transparency (opaque)

'V Basic setting

Transparency: 0.0

¥ Volume setting

Decay distance: 2500

Scattering: None

Transparency (color): R255, G128, and BO

Glow: None

Transparency (weight): 0.25, 0.5, and 0.75 from the left
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¢ Transparency (transparency)
'V Basic setting
Transparency: 1.0

V¥ Volume setting

Decay distance: 2500
Scattering: None

You can control the parameters used for volume rendering
Transparency (color): R255, G128, and BO
by using mapping. From the Attribute pop-up menu of the
Glow: None
. Mapping group in the surface attribute window, select and
Transparency (weight): 0.25, 0.5, and 0.75 from the left
set the associated parameters.

¢ Spotted + Volume Decay Distance

¢ Glow (opaque)

'V Basic setting
Left: opaque body, right: transparent body

Transparency: 1.0

VVolume setting + Spotted + Volume Color

Decay distance: 2500

Scattering: None

Transparency color: None

Glow (color): R255, G255, and BO

Glow (weight): 0.25, 0.5, and 0.75 from the left Left: opaque body, right: transparent body

¢ Spotted + Volume Transparency

¢ Glow (transparency)

VBasic setting Left: opaque bodly, right: transparent body
Transparency: 1.0

¥Volume setting ¢ Spotted + Volume Glow

Decay distance: 2500

Scattering: None

Transparency color: None

Glow (color): R255, G255, and BO

Glow (weight): 0.25, 0.5, and 0.75 from the left

Left: opaque body, right: transparent body
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For Subsurface Scattering
(Shade3D Professional)

¢ Decay Distance (opaque)

'V Basic setting

Transparency: 0.0

'V Basic setting

V¥ Volume setting

Transparency color: None Transparency: 0.0

Glow: None '¥Volume setting

Decay distance: 1000, 2000, and 3000 from the left Decay distance: 500

Scattering (color): R255, G128, and B255
Transparency color: None

Glow: None

Scattering (weight): 0.25, 0.5, and 0.75 from the left

¢ Decay Distance (transparent)
V¥ Basic setting

Transparency: 1.0

V¥ Volume setting

Transparency color: None ¢ Transparency (opaque)
Glow: None 'V Basic setting
Decay distance: 1000, 2000, and 3000 from the left Transparency: 0.0

'V¥Volume setting

Decay distance: 500

Scattering: None

Transparency (color): R255, G128, and BO

+ Scattering ( ) Glow: None
cattering (opaque
X X Transparency (weight): 0.25, 0.5, and 0.75 from the left

V¥ Basic setting — — —

Transparency: 0.0

'V Volume setting

Decay distance: 500

Scattering (color): R255, G128, and B255

Transparency color: None ¢ Transparency (transparency)
Glow: None 'V Basic setting
Scattering (weight): 0.25, 0.5, and 0.75 from the left Transparency: 1.0

'V Volume setting
Decay distance: 500

Scattering: None
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Transparency (color): R255, G128, and BO Mapping

Glow: None

Transparency (weight): 0.25, 0.5, and 0.75 from the left You can set the mapping settings and values of surface at-

tributes.

This section introduces the application results with regard to

Pattern (1), Attribute (2), Projection (3) as images.

Mapping

¢ Glow (opaque) el
'V Basic setting
Transparency: 1.0
'V Volume setting
Decay distance: 500 | s
Scattering: None
Pocition and Size
Transparency color: None r~
Glow (color): R255, G255, and BO

Glow (weight): 0.25, 0.5, and 0.75 from the left

Numerc R Modity

¢ Pattern

You can set patterns such as stripes and checks.

¢ Glow (transparency)
'V Basic setting
Transparency: 1.0
V¥ Volume setting
Decay distance: 500
Scattering: None
Transparency color: None
Glow (color): R255, G255, and BO
Glow (weight): 0.25, 0.5, and 0.75 from the left
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Image (the rightimage is actually a
mapped one.)

Aberration Ambient Light

¢ Attribute
Specify the surface attribute for the pattern. The follow-

ing shows the attributes set with the stripe pattern:

nigy "
/ Bump Normal Displacement
|/
N | . L] '
Diffuse Specular 1 and Reflection
Specular 2
Volume Decay Volume Scattering Volume
Distance Transparency

Volume Glow

* Normal is available in Shade3D Professional.

* Displacement, Volume Decay Distance, Volume

Back Light i Scattering, Volume Transparency, and Volume Glow
are supported only by Shade3D Standard and Profes-

sional.

Refraction Roughness Anisotropic
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¢ Projection

Set how to project mapping onto an object. The avail-
ability of the projection methods depends on the pat-

tern.

X

Mapping is projected in parallel from the X direction.

(Left: edit screen, right: rendering result)
Y

Mapping is projected in parallel from the Y direction.

z

Mapping is projected in parallel from the Z direction.

11. Surface Attributes

Wrap
Mapping is projected while the four corners of an object

and those of the image match.

Cylinder
Mapping is projected in parallel through 360 degrees

from the central axis.

Sphere

Mapping is projected vertically and horizontally

through 360 degrees from the central axis.

Box
Mapping is projected in parallel from all three direc-
tions, X,Y,and Z.
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Other Surface Attribute Settings

Click the More button at the top of the Surface Window to

open the More Shading dialog box.

BRalz] Mare Shading
Shading Attributes

| No Shading ] Black Key Mask
| Smoother Shading
[ Mukiphy Diffuse by Ambient (W] Local Coordinates

[ White Key Mask

igibiliey
| Do Mot Cast Shadows
| Do Mot Show Shadows

Invisible 1o Camera

Dizable Reflection Attributes
| Do Mot Reflect Other Objects
| D Mot Reflect Background

(hsable Refractson Attributes
_ Disable Indirect Light Anributes

Hismination

Dirext Mlumination ll

Indirect Hiumination | 1.000000

Pseuda Caustics
Preuda Caustics: | 0000000
Pieude Caustics Brightness: | 1.000000
Pieudu Causties Bump: | 1000000 =

Pseudo Caustics Aberration: | 0.000000 —_——

Default Cancel [

Do Not Reflect Background

When selected, the background is not reflected onto the

surface. This means it is not included in Transparency,
Refraction, or Fresnel attributes. This is effective when
background reflection is undesirable, such as when using

ShadowCatcher.

A

Reflection + Fresnel

left: checkbox off; right: checkbox on

Transparency + Refraction + Fresnel

left: checkbox off; right: checkbox on

Invisible to Camera

When selected, all objects with this surface will not be seen
by the camera. Shadows, reflections on other objects, refrac-
tion, and indirect energy used for global illumination are

unaffected.

Transparency + Refraction

left: checkbox off; right: checkbox on

Disable Reflection Attributes

When selected, all objects with this surface will not be re-

flected onto other objects. This setting is ignored by the Ray
Tracing (Draft) rendering method.

When Reflection is applied to the floor
left: checkbox off; right: checkbox on

Disable Refraction Attributes

When selected, all objects with this surface will not be seen

by other objects when refracted light passes through them.

When applied to the floor

left: checkbox off; right: checkbox on



Disable Indirect Light Attributes

When selected, all objects with this surface are ignored when

calculating indirect energy for global illumination. This set-
ting only applies to Path Tracing and Photon Mapping. It
is not compatible with Radiosity. (When using Radiosity,
similar settings can be applied with the Radiosity Attributes

checkboxes in the Browser.)

When applied to the spheres
left: checkbox off; right: checkbox on

11. Surface Attributes
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Setting the Size and Position of an Image

You can set the image application size and the position at

which the image starts.

1 From the Surface Window, check the Modify checkbox
in the Mapping group.

Create
More._.
Load...

Preview

X

<
e
o

<
P
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2 The mapping image is displayed in the viewport.

3 Drag the manipulator to set the image position and size.

TIP

For the projection mapping for the X, Y, and Z axes and
Cylinder and Box mappings, you can adjust the image
size from the Position and Size tab of the Surface Win-
dow.

Specification of actual sizes is supported only in
Shade3D Standard and Professional.
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Trimming an Image

You can modify the area over which an image set in the pat-

tern is used.

1 From the Surface Window, select Mapping group >

Edit image > Set Crop Area....

Weight

[nvert
¥

Layer 1

Edit Image...

| Add Noise
Extract Alpha Channel
Extract Z-depth

| Invert Image

In the Crop Area Setting... dialog, enter a numerical
value in the text box, or drag the trimming handle to set

the range to be used.

Crop s Seting
Tows

| oo
Lef: 1%

b

=

TIP

If you set a range larger than the image in the text box,
the image will have margins. For a 500 x 500 image, if

you set top to -10, bottom to 510, left to -10, and right

to 510, a 10 margin is added to the top, bottom, left,
and right sides.
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Overlapping Multiple Maps

You can overlap map layers and set complicated surface at-
tributes. This set of steps demonstrates overlapping two im-

ages using three layers.

1 Ssetthe Mapping Layer to 1, and the layer option to Dif-

fuse. Load the image map.

- SRy

Trunet

Cdit image

Wrap
Layor 1

n and Size

188

2

Render the scene to confirm that it looks like this.




11. Surface Attributes

4 set the Mapping Layer to 2, and the layer option to 6 Createanew layer as layer 3, set the layer option to Re-
Bump. Load the image map. flection and import the image. (Basic setting reflection:

e Ml
) NPT

2 R Vi ngh
i el

Preview | [mags Carnation

Create Dalete
More... Delote abf Preview | [[mage
Dalats

Dolote all

Load Save

Reglater
Save

Proview Infe Register.

infe

5 The following is the rendering image obtained by over-

lapping and setting two layers. The rusty parts appear as 7 The following is the rendering image obtained by over-
dents while the blue-painted parts protrude. lapping and setting three layers. Only the blue-painted
parts reflect the background.
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Surfacing Individual Polygon Mesh Faces

You can set the master surface of a selected face of a polygon 3 From the selector, select a previously added master sur-

mesh. This allows you to set multiple surface attributes on a face to assign it to the Face Group.

single polygon mesh.

1  Select the face of a polygon mesh.

2 From the Object Info Window, open the Face Group

settings, and click the Add button to add a new Face
Group.
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11. Surface Attributes

4 Repeat steps 1 to 3 to individually set master surfaces

on multiple faces.
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Standard and
Professional Only

Volume Rendering

Volume Rendering represents the texture of an object inte-
rior. This function can represent a translucent body having

thick particles such as smoke or cream.

Volume Rendering is available in Shade3D Standard and Pro- . . Delete
- Delete all
fessional. 7 Save

Register_

T  Select the object for which volume rendering is to be : : Infa

set.

Gize
Refleation
Transparancy
Refraction

Ambrnt

Iype | Volume Hendering
Decay Distance
Stallering
Transparans:

Glow

3 Once you perform rendering, the texture of the object

interior will be represented with volume rendering.

2 From the Type pop-up menu in the Volume settings
of the Surface Window, select Volume Rendering and
then set Decay Distance, Transparency, Transpar-

ency color, and so on.




11. Surface Attributes

4 You canalso represent clouds, sponges, and the like by
setting Volume Decay Distance or other options from

the Attribute pop-up menu of the Mapping settings.

Freview | [mage

Create
More
[
Register..
i

Into.

Diffuse
Specular 1
Size

Transparency
Refraction
Ambient

Typs| [ Wulune Rem

Mapping

Position | Num
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Subsurface Scattering

Professional Only

Subsurface Scattering can be used to represent the effect
whereby light that enters an object is diffused. This function
can be used to represent complicated hues and shadows
such as those associated with jade, marble, plastics, and hu-
man skin.

Subsurface Scattering is available in Shade3D Professional.

T Select the object for which subsurface scattering is to

be set applied.

From the Type pop-up menu in the Volume settings of
the Surface Window, select Subsurface Scattering and
then set Decay Distance, Transparency, and so on.

Here, let's set the following for the objects for four hors-

es:

Surface Setting (1)

— . 7

Creats Dwiste
Moro Deleto ol
Loed Bave.

Type |Subsurface Scuttar
Decay Distance

(1] B
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Surface Setting (2) Surface Setting (4)

Regstar,
Preview bt
Preview

Barss

Diftuise

Decay Distance

3

Seat

Transparsncy

Diow

Surface Setting (3) 3 When the objects are rendered, the diffused reflection

inside the objects is represented with subsurface scat-

tering.

Hegstor.

Preview. lefin

(1) (20 (3 (4)

3
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Displacement Mapping

Standard and
Professional Only

Displacement Mapping uses texture maps to represent the
unevenness of an object. Unlike bump mapping or a normal
map, this function does not use pseudo mode to represent
unevenness by changing the slant of the object surface (nor-
mal line direction). It actually deforms the object. For this
reason, unevenness is reproduced using shadow shapes.
Moreover, this function can save a displaced version as an
actual object.

Displacement Mapping is available in Shade3D Standard and

Professional.

Setting the Displacement Map

1  Select the object for which the displacement map is to

be set.

2 Set the pattern in the Mapping settings of the Surface
Window and then set the Displacement in the Attri-
bute pop-up menu (1). According to the object fine-
ness or mapping pattern fineness, set the fineness of
the displacement from the Displace div. pop-up menu

(2). Here, Fine has been set.
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i Spotted

Wrap

Laver |

n | Numere ]

3 Once you perform rendering, the density of the pattern

is represented as being uneven.




11. Surface Attributes

Conversion to an Actual Object 3 Aconfirmation dialog is displayed. Click Yes.

Snace 12 ==

This function converts the result of displacement to an actual
| iﬁ Displacement mapping will convert inte polygon data and it's matenal
[

. settings will be rernove. Do you went to continue 7
object.

] [N |

1 Selectthe object for which the displacement map is set

and then from the Tool Parameters, click Convert to

Polygon Mesh.

4 Conversion is performed to convert the displacement

map to an actual object.

Memorize

th

2 From the displayed dialog, check the Bake
Displacement Mapping checkbox.

Converl o Polygon Mesh “

Surface Subdivision: | Regular -
——

Liry i

In comparison with bump mapping and normal map-
ping, a displacement map consumes much more memo-

ry during rendering, resulting in a longer rendering time.
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Normal Mapping

Professional Only

Normal Mapping uses an RGB based image to produce dis-
torted surfaces on 3D faces or surface normals to enhance
details on otherwise low polygon models.

Normal mapping is available in Shade3D Professional.

1 Sselectthe object for which the normal map is to be set.

2 From the Mapping settings of the Surface Window, se-
lect Image from the Pattern pop-up menu and Normal
from the Attribute pop-up menu (1). Set the RGB im-
age drawn with the normal lines, in Image (2). If neces-
sary, set the pattern repetition count (3). Here, let's set
the horizontal direction of Repeat to 10 and the vertical

direction to 4.
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P
e
—e—
O
[een

A

3 When you render, the RGB image will give the appear-

ance of distortion.




12. UV Mapping

Setting Up UV Mapping

You can use the following steps to set up UV mapping for a

polygon mesh.

T SetaUVimage. Select the polygon mesh for which UV
mapping is to be performed and then set the image
used for Mapping Pattern from the Surface Window
(1). Select Wrap from the Projection pop-up menu
(2). From the UV pop-up menu of the Image tab, select
UV1 (Distance) (3).

2 switch the workspace to UV Edit to enter Modify

Mode.

3 Select Make UVs from the UV menu on the left side of

the UV View's title bar., and then display the Projection

window.
UV,  UV0{Distance)

Append UV Layer
Remowve UV Layer
Snapshot UV
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4 Use Projection as is as the projection method (1), set 7  Since UV is distorted according to the inclination of the
Top for Projection (2), and then click the Make UV but- face, change the UV pop-up menu to UV1 (Parameter)
ton to create UV (3). from the Mapping group of the Surface Window.

Plane = ¥ -

j

Make UV

Edit image

5  From the Display pop-up menu, select Show Mapped

image to display the image.

W MADael A= =%0 _z.:-m

8 Change the left-side UV view display to UV1 (Param-
eter) such that the setting is the same as for UV of the
Surface Window.

uy UV 1{Paramejii’

J0 (Dist

6  Switch the Perspective View to the Texture and Wire-
frame display and then confirm the image (mapping

status).

Pera view: Mata-camera 1,

9 wuvis displayed properly.

Enhanced Opendl
Gl

I Detaute ighe
Medeling Light
L &1 Lights
Drspilay
Figure Window
Template

Upsdate Solid Terture
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Multi-Layer Mapping

You can add multiple UV layers to a polygon mesh using the
following steps.

1 Selecta polygon mesh and then switch the viewport to
display the UV View. From the UV pop-up menu, select

Append UV Layer and then add the UV layer.
v, T +

2 Selectthe UV layer (1), then from the UV pop-up menu

select Make UV to create the UV map (2).

3 From the Surface Window, you can finalize and custom-

ize the image options.

4 Repeat the procedure to set multiple UV layers.

TIP

You can output the created UV as an image by selecting

Save UVs into Image from the UV menu.

Make UV
| strict with UV

Append UV Layer

Remove UV Layer

_____SnapshotUV
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LSCM UV Map Creation

Least Squares Conformal Map (LSCM) is an indispensable
UV unwrap methodology for using arbitrary edges for seam
placement when separating and unfolding a UV mesh. Using
LSCM, you can achieve much better results when bringing

together a UV map and polygon mesh.

T In the polygon mesh that you would like to unfold, se-
lect the edge you would like to become a seam. If you

are in Face Selection Mode, then it will automatically

split into groups.

2 From the UV menu, select Make UVs.

UV View ,

UV1 (Distance} , =i

Select All Pins

Append New UV Laver
Duplicate UV Layer
Clear Uv'a

Remove UV Layer
Manage UV Layers...

Show Face Group UVs

Save UVs Into Image

202

3 Check Tool Parameters: Make UVs to see that the LCSM
option is selected. Click Unwrap All. In the example, the
two sides of the head and the face are unwrapped into

three separate groups.

Tool Parame
Make UVs

@«

0.00
1880.13
43.91 | mm
252.70
356.24
216.53 mim
(Y]
Selacted Vertices/UVs
Pin Unpin

Unwrap Selected Facas

Finish

4 The three UV mappings appear, but may be overlap-
ping.
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5 Select a portion of one of the groups, then from the
main menu choose Selection > Select Contiguous
Surface. That group is now selected. Drag the group so

that it is not overlapping any other group. Repeat until

you have a clear view of the UV maps.

Pin and Live Transforma

All features of LSCM can be utilized directly within the Figure
Window. You can use the Pin tool to affix vertices of a group
so that they do not move during editing. Also, you can select

the Live checkbox to enable interactive modification.

To
Make UVs

@ ILINCRC

Center 0.00
1680.13
43.51| mm
252.70
356.24
216.53| mm

Selected Vertices/UVs
Pin Unpin

Unwrap Selected Faces
Unwrap All
Finish
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Selecting Objects to Render

Rendering All Objects

You can render all the objects in a scene using the following

steps.

1  From the Rendering menu select Render All and then

start rendering.

Rendering | Scripts  Plugins  Window Help

(Image by Syuzo)

Rendering Only Selected Objects

Create Animation...

Create Animation MultiLayer...

| Create Animation MultiLayer{division file)...

You can render only selected objects.

2 All the objects that can be rendered are rendered, re- 1 From the Rendering menu select Render to start ren-

gardless of whether they are selected with the Browser. dering.

gure ERende ng | Scripts  Plugins  Window Help

Render All Ctrl+Shift+R |

The figure below shows that only the base has been se-

lected but the entire scene has been rendered.

reate Animation..,

Create Animation MultiLayer...

| Create Animation MultiLayer(division file)...

Shadelrid Manager \\
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Of the objects selected with the Browser, only those

that can be rendered are rendered.

Rendering Result

(Image by Syuzo)

13. Rendering

Rendering Specific Objects

You can set whether each object is rendered from within the

Browser. Use the Render checkbox of the Browser to do this.

Each time you click the Render checkbox, its status loops

in the order of E (Inherit) -> . (Off) -> g (On) -> n

(Inherit).

n (Inherit)

Assumes the settings of the upper layers. This status is

the default value.

(Off)

The object is excluded from rendering, regardless of
parent settings. The selected object is not rendered,

even with the Render All command.

[J (On)

The object is rendered regardless of parent settings.

Unselected objects are also rendered.

The following table summarizes whether objects are ren-

dered:

Inherit off On
Render (All Objects) O X ©)
Render (Selected Objects Only) o < o
+ object is selected
Render (Selected Objects Only) y y o
+ object is unselected

O: Rendered
x: Not rendered
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1 The Render checkboxes for Headhorn and studio are

Rendering Part of the Scene

Before doing the final render it is sometimes necessary to do

unchecked.

Attributas

several practice renders while adjusting the object or scene
settings. Rather than rendering the entire scene each time,

use Area Rendering to select only part of the scene to render.

T In the Image Window, select the Area Rendering

checkbox.

Tmage Window (100 %)

2 Objects are rendered with Render All.

Render Ctrl+R
. \

Stop Ctrl+.(Dat)

2 The Image Window displays a frame for selecting the

- area to render. Click and drag on this frame to move it,
Create Animation...

Create Animation MultiLayer or click and drag outside of the frame to draw a new

Create Animation MultiLayer{division file)... frame.

I Wk 300 8]

(Image by Syuzo)

(Image by Syuzo)
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Basic Rendering Settings

Setting the Size of the Rendered Image

1  From the main menu, select Rendering > Rendering
Settings to open the Rendering Settings in the Image
Window.

(TIETEEEE | Motion _ Scripts_ Window

Render

Render (Selected Objects Only)
Render (All Objects)

Stap

Resume

Create Animation...
Create Animation (Single MultiLayer File
Create Animartion (Split MultiLayer Files)

Always Render Selection Only
Always Render Active Viewport

Reset Area Rendering Box

ShadeGrid Manager
Batch Rendering

Rendering Settings
Preview Settings

2 Click the Image tab to switch to the image settings.
Enter values for the desired width and height of the ren-

dered image.

8.N06 Image Window (100 %)

Active Object Only ' Active Viewport 1 An

Rendering Style | Dafault
Mathod  Ray Tracing

Load... | Save...

G.L |Effects MultiPass |Misc.

Prazaiz: | Cusinm Sattings
o
Height
Pixel Aspect Ratio 1.00
Feaclution 7200

The size of the rendered image can also be specified by:

. entering values in the Width and Height text boxes at
the bottom of the Image Window

. dragging the Image Window frame while holding the
Shift key

Determining Image Size by Print Dimensions

If you know the dimensions of the final printed image and
the desired resolution, the image size to render can be cal-

culated automatically.

T On the Rendering Settings Image tab, click the Set...

button. The Image Size Settings dialog box opens.

000 Image Size Settings
Pixel Size
Width: pixels | 100.000000 |%
Height: | 480 | pixels  100.000000 | %
Print Size
Size: | Custom setting el
Width: [22.577778 | [ cm s ]
Height: Meo3zazz | [em 2]

DPI: |72.000000 | pixelsjinch |

|| Keep Proportion

| Cancel | OK

2 Selectthe print size for the image from the Size pop-up
menu. Alternatively, you can specify a custom print size
by entering width and height dimensions in either cen-
timeters or inches.

3 Enter the desired print resolution in the DPI text box.
This can be specified in either pixels/inch or pixels/cm.
The Pixel Size width and height values change based on

the print size and resolution.

4 Click OK to close the Image Size Settings dialog box.
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Rendering Methods

Scenes in Shade3D can be rendered as 2D images using a
variety of methods. The rendering method can be selected

from the Rendering Settings.

1 Click ¥ in the upper-left corner of the Image Window
to display the Rendering Settings (1) and then select
the rendering method from the Method pop-up menu

(2).

Tmage Window (100 %)

Fandarig o

Ray Tracang({Dratt)
[ Ray Tracing

Path Tracing

Toeon Renderer

Wiretramse

(Data provided by Syuzo)
1. Ray Tracing (Draft)

Ray Tracing (Draft) is a fast, high-quality preview rendering

method.
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Ray Tracing (Draft) does not support soft shadows with
Distribution Lights, Point Lights or Spot Lights. However, it
can create soft shadows using Shadow Maps.

Compared with Ray Tracing, Ray Tracing (Draft) has the fol-
lowing limitations:

*No refractions with transparent objects

*No reflections of objects

*No Global lllumination settings for Path Tracing

*No Global llluminatino settings for Photon Mapping

2. Ray Tracing

Ray Tracing provides very high-quality rendering using ray
casting and space sharing. It enables simulation of reflection
and refraction. The Ray Tracing technique, as compared with
the Path Tracing technique, cannot express roughness of
reflection, roughness of transparency for refraction, correct
rendering of the area generated by the area light source
(light source attributes), nor the depth of field effect for the
camera . Soft shadows cannot be expressed with Ray Tracing,
but are available using the Shadow Map Blur. Indirect light
and sky light conditions can be achieved using the Radiosity
feature .

Objects rendered using the Ray Tracing method with the
Render Shadows checkbox on, the type of shadow set to Ray
tracing, and Regular selected in the Surface Subdivision pull-

down menu. With Ray Tracing, the surface subdivision pro-



cessing is not performed for spheres, which saves memory.
Note: Shadow Maps with Ray Tracing or Path Tracing are only

available in Shade3D Professional.

3. Path Tracing

—m

Path Tracing provides extremely high-quality rendering
using a developed Ray Tracing technique that allows you to

express indirect light using global ilumination.

4. Toon Renderer

Toon Renderer is used to create cel animation and cartoon-
like (non-photorealistic) images. In Shade3D Professional,
outlines created with Toon Renderer can be exported to

Adobe Illustrator format (*.ai) and Flash format (*.swf).

13. Rendering

5. Wireframe

This method renders objects as wireframes. It uses a process
called “Hidden Line Removal” (the wireframe or planes in
the back are hidden behind the front surface), and “Depth
Cue” (the brightness of the wireframe or surface is gradually
changed with depth), as well as the antialiasing. The wire-
frame corresponds to the borderlines of the subdividing
surface when Flat Shading is performed with the Scan Line
method. Care must be taken since the wireframe displayed
in the Figure window looks different for curved surfaces.
Surface subdivision and antialiasing settings are made in the
Rendering Settings. Additional options are available by click-

ing the Settings... button next to the Method pop-up menu.

Using Global lllumination

1 To use global illumination, go to the G.l. Tab, and select
the method from the Global Illumination pop-up

menu.

Tmage Window (100 %)

Area Rendering k4L

Rendering style | Defauit

Q Methed | Ray Tracing
ca - [Tmkgn 1 el

Cact Toloranes
Iradience Braden|
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Reducing Rendering Time

The most effective way to reduce rendering time is to use a
fast computer. This means a computer that can process float-
ing point calculations quickly. This generally is a computer
with a newer, fast CPU. It is also important to have plenty of
memory (RAM). If the computer runs out of physical memory
it will use virtual memory. This is an area of the hard disk used
for memory, and compared to the speed of the CPU, using
virtual memory is extremely slow. Using virtual memory
when rendering is very impractical. If you computer is con-
stantly using virtual memory, it is highly recommended to
install additional physical memory (RAM).

A fast graphics card will speed up drawing in the Figure
Window but will have little benefit when rendering.

Below are some ways in which you may be able to reduce
render times at the software level. Of course, the trade-
off with rendering higher-quality images is always longer

render times.

Reducing CPU Load

- To the extent possible use the default values for all set-

tings.

« Switch the rendering method from Path Tracing to Ray
Tracing, or from Ray Tracing to Ray Tracing (Draft). Path
Tracing takes several times longer to complete than Ray

Tracing.

« Avoid using higher antialiasing, Ray Cast Level, and Ray

Tracing Quality settings unnecessarily.

« When possible, avoid using the Reflection, Transparency,
Refraction, and Roughness surface attributes, and the

Solid Texture Turbulence attribute.

« Try not to use too many lights in the scene. Alternatively,
set Shadows for extra lights to 0. (Leave shadows on for
the main light source.) Setting the shadows to zero is very

effective at reducing the CPU load.

- Regarding background settings, when not reflecting the
background on objects or using transparency, consider

using a composite or backdrop.

- Instead of using antialiasing, rendering a large image and
then reducing its size in image editing software may also

reduce the render time.

« When rendering animations, skip antialiasing or use low-

er-quality antialiasing.
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Reducing Memory Requirements

« Reduce the level of surface subdivision. Just one level
lower will cut the amount of memory used by approxi-
mately three-fourths. Put another way, Very Fine requires

about 64 times more memory than Coarse.

By lowering the subdivision level for the scene as a whole
in the Rendering Settings and adding the < character to
the front of the name of only those shapes that need to be
rendered in finer detail, surface subdivision can be used

very efficiently.

When using displacement maps, lower the level of subdi-

vision.

As much as possible avoid converting spheres and re-
volved solids to curved surfaces. There is a considerable

difference in scenes with many spheres or revolved solids.

Avoid creating lots of unnecessary parts.

When using image maps, avoid using unnecessarily-
large images. When mapping the same image to multiple
shapes, put the shapes inside a part and apply mapping to
that part. If the shapes cannot be put inside a single part,

use a master surface.
« Decrease the size of the rendered image.

« Close other applications that are not in use.
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MultiPass Rendering

MuliPass rendering makes it possible to separately calculate bottom of the MultiPass tab, and only select passes you
different elements of a scene, such as diffuse color, shadows, need to render.

and indirect energy, saving each of those results to a sepa-

rate image.
Gl [Cffacts | M

Each image can be saved as a separate layer in a single file (a ' tering
] Pass Channels

MultiLayer file), or as separate files. Post-processing can then

be done in an image editing application.

How to Set Up MultiPass Rendering

T Open the Rendering Settings by selecting Rendering >

Rendering Settings or clicking the expand button in the
top left of the Image Window.
2 Switch to the MultiPass tab, and select MultiPass

Rendering.
4 Render the scene.

wing Ind I Rendered Passes

The images generated by each pass during rendering can

Channals

be viewed from the Channel pop-up menu in the Image
Window.

Channeis:

3 Select the passes you wish to render. MultiPass render-
ing information for the selected passes is displayed at
the bottom of the MultiPass tab. If many passes are

selected rendering may consume an extremely large

amount of memory; check the Total Size listed at the
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Save Merge.,

Save Image(MultiLayer/Single File)...
Save Image(MultiLayer/Split Files)...

2 From the list of file formats, select Photoshop, and click
Save.
3 A dialog box appears with additional options.
i @ Save images in PSD format

Color Depth  sbitich [
RGE channels

Save RGB channels

Process Mode  Slow (less memory) H
16bit/ch Options

Keep highlight OFF o
White Clip Level

Alpha channel

Save Alpha channel
Z-depth

Save Grayscaled Z-depth

Default Cancel [ ok ]

Select either MultiLayer or MultiLayer (Split Files) to save all

the passes in the image together. Selecting MultiLayer will

save each pass to a layer in a single file. The OpenEXR (.exr),
Photoshop (.psd), TIFF (.tif), and Epix (.epx) file formats can
be used for MultiLayer files. Selecting MultiLayer (Split Files)

will save each pass in a separate file.

1  From the Save... pop-up menu in the Image Window,

select Save Image (MultiLayer/Split Files)...
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IBL Rendering

IBL (Image Based Lighting) rendering can reproduce light-

ing that more closely approximates reality because it uses

the color and brightness of the image set as the background

as the light.

1

2

Set the image in the Background Window and set
Lighting Factor. The numeric value is a relative value

obtained by setting the image brightness as 1.

Premutip|

B E mify

Edit image

From Rendering Settings, select the G.l. tab and then
select Global lllumination > Path Tracing or Path

Tracing + Photon Mapping.

Rendering style

Method

MNoise Reduction

Irradiance Caching

The Path Tracing + Photon Mapping function of Global
Illumination is available only in Shade3D Standard and

Professional.

3

4

5

From the Image Window, select the Basics tab and then

select the Reflect Background checkbox.

Rendering style

Ray Tracing

Mu
Regular
Adaptive

Ray Tracing

If you set the distant light Intensity to 0, it is easy to see
the IBL effect.

=y o _f‘

BG Surface Info

Check the result by rendering the scene. If the image
is too dark or too bright, adjust Lighting Factor in the
Background Window.

(Image by Syuzo)
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Irradiance Caching

When using Path Tracing Global lllumination, irradiance
caching can reduce rendering time by simplifying sampling
calculations. This is because by calculating a subset of draw-
ing points, irradiance information can be interpolated for the
remaining points.

When rendering the scene, the first phase generates the ir-
radiance cache, and once that finishes the progressive phase

begins in which the rendered image is generated.

1 When using irradiance caching, adjust the Cache
Tolerance setting to change the irradiance caching
resolution. Larger values results in lower quality path

tracing, but reduce rendering time.

Bagice [Image G 'Effects 'MultiPase Mise.
Giobal Bismination | Path Tracing
Paih Tracing
Clamp Bright Noles | 0.00
Cuteff Diffuse 0.08

Inracfance Gaching
2.50

(Cache Tolerance 00

Always Claar Bafore Randering

Irradiance Gradient 1.00
Bampling Distance |Regular
Sampling Senaliivity  0.30
Datall Enhancamant
Cualiy Ratis. 150

Radiosity Compatible Mode

2 Toachieve finer results, adjust the following options:

Basice (Image (Gl Effects 'MultiPase [Misc.
Ginhal Muminaticn  Farh Tracing
Path Tracing
Clamp Bright Moles . 0.00
Cutoff Diffuse

Irrafeunce Caching
Cacho Quality
Cachn Tolerarce

¢ Sampling Distance

The size of the final blocks in the irradiance caching phase.
Smaller values can express fine surface irregularities but
significantly increase rendering time. If the rendered image
contains fine 1 or 2 pixel wide stepped differences, setting
the Sampling Distance to Fine can sometimes improve re-

sults.

¢ Sampling Sensitivity

The sampling sensitivity with regard to areas with large
changes in shadows, such as near walls and at the base of ob-
jects. Larger values make it possible to express fine shadow
differences but result in longer rendering time. This value af-

fects the density of all samples.

¢ Details Enhancement

Automatically adjusts the filter width for areas with large
changes in shadows, such as near walls and at the base of
objects. This achieves an effect similar to partially decreasing

the cache tolerance.

¢ Quality Ratio
The quality of Details Enhancement. Raise this value to im-
prove the quality if the Details Enhancement option results

in added noise near walls and at the base of objects.
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. . . * i
Saving Global lllumination Samples as a Pass Progressive Phase

Global lllumination sampling points can be saved as the Gl:
Sampling Points pass with MultiPass Rendering. This allows
for easier comparison of renders with different irradiance
cache settings.

The GI: Sampling Points pass is available in Shade3D

Standard and Professional.

Select the MultiPass tab of the Rendering Settings, and

select GI: Sampling Points from the list of passes.

Basics [Image |G.l. |Effects - - Red: areas added to generated irradiance cache
MultiPass Renderi N
T sl Purple: areas added to generated irradiance cache and
ype
Detail Enhancement applied

Yellow: cached points

Surface 1D
Markar color
UV1 (Distance)
UV2 (Paramater)

¢ Irradiance Caching Phase

Red: areas with generated irradiance cache

Purple: areas with generated irradiance cache and Detail

Enhancement applied
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Real-time Color Correction

Color correction settings made in the Color Correction
window will be applied to the rendered image displayed
in the Image Window or to the preview render in the

Perspective View in real time.

Enabling Real-time Color Correction

Open the Color Correction window by selecting View >
Color Correction. Select Immediately Apply to the Rendered
Image.

8.0.0 _Coler Correction

Immadiately Apply to tha Rendarad Image
al

In order to use real-time color correction, the pixel depth
specified on the Image tab of the Image Window must be
128 bits.

Pixel depths of 32 or 64 bits require rendering the scene

before color correction can be applied.

Applying Color Correction to Rendering

1 Display the rendered image, or if you have not done so

already, render the scene.

s Mgl B n

2 Adjust the settings in the Color Correction window.

.00 Color Correction

= imesdiatuly Apply lo e Fendered Imasge
Gain 1.40

Gamma 1,00 i <

Contrast’ 1,00 b

Bias.  p.00 '

a Keep Saturation

& —a——

i 1.00

Link | Defaul | Aevert| Load...

3 The color correction is applied to the rendered image
immediately. Color correction is also applied to Preview

Rendering.

o
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Other Rendering Features

Zooming the Image Window

You can zoom in or out of the rendered image by holding
(Alt) (win) or (option]) (Mac) while spinning the mouse

wheel when the pointer is over the Image Window.

Adjusting Shadow Softness with Ray Tracing

When rendering with ray tracing the softness of shadows can
be adjusted for each light. For distant lights, the Softness set-
ting can be found in the Distant Light Window under Misc.
For object lights, adjust the Shadow Softness value located
in the Object Info Window.

: t Light

® el & S

Camera if+ji} BG Surface Info

View
Right Load...

Top Save...
Front

Pors
Highlight

Intensity 1.00
Ambient 0.20

218

Left: Softness 0.0; right: Softness 0.05

(no global illumination used)

Rendering History

A list of previously rendered images is saved in the Image
Window. Two rendered images can also be compared using
a split view or by showing the absolute differences between
the two.

To view a past rendered image saved in the Rendering
History, simply select the appropriate thumbnail icon next to

the scene file name from the list.

To compare two images, first click in the A and B columns
to specify the A and B images. Next select the comparison
method, either Split or Difference.

This feature is only available in Shade3D Professional.



Adjusting Shadow Quality Per Light

The quality of shadows cast in the scene can be adjusted sep-

arately for each light source, allowing you to raise the quality
of only the most crucial lights rather than all lights. This can
greatly reduce rendering time in some cases. This feature is
available in Shade3D Professional.

The shadow quality settings for typical light sources are

shown below.

Camera  Light BG Surface

Spotlight
¥ Light Atiribute

-

Type | Spotlight
Attenuation | Quadratic
Unit Radius/Decay
Intensity 400.00
Color
Angle | 60.00

Softness 0.00

Diffuse 1.00

Specular 1.00
Ambiant 0.00

Shadow 1.00

Shadow Sofiness 0.00

hadow Quality 1.00

> Shadow Map Aftribute
»> IES Affribute
»> Volume Light Attribute

Shadow Quiality for a spotlight

13. Rendering

2]
Camera ¥’} BG

m e = @
Camera Lght BG  Surace il

Extruded Cloged Ling

Bounding Box
20 | 1500, 100.00 'mm
1000.00 | 300.00 |mm

Lina Attributa

Eutruch
0.00

Light
Type Area Light Vil
Uit AardisTocay

L 0.00 mm
Color |

Dl

Shadw Map

8
Gun Sihechre Map Attribute

ywical Sky - Voluma Light Atiributa

Left: Shadow quality for a distant light;
Right: shadow quality for an area light

The Quality Ratio setting in the Rendering Settings and
Quality setting in the Object Info Window for volumetric
lights is a ratio of the Ray Tracing Quality.

oty Tracg

Bagice |Image Gl Efects MuliPass  Msc.
Giobal llumination  Patn Tracing
Paih Tracing
Clamp Bright Nolse 0.00/
i 0.05

Cacctws Tedwrance 3
Alwayg Claar Beloro Rendering

Iradiance Gradient | 1.00
Sampling Dislance Fegular
Sampling Sensivity  0.30

Detaiis Enhancament

Luaity Hatio 1,50

Hadioalty Compatiola Mode
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m e = « P
Camera Light BG Suriace Y

Spothight
v Light Attribute

A

™ )
Gamera_ Ligh

Shaaow Cuality

> Snacow Map Atribute
* IES Aftribute
v Volume Light Altribute
i Volume Light
Intansily  1.00
Distance ~ Aulo
Cast Shadow Enable

Chiadly  1.00

220

&
8G au.-rm

Lirw Attty

Shadow Map Attrbusa
v oluma Light Asirioute
ol Light
Intgnsity 1.00
Radiys  Autn

Adjusting Render y Per Surface

Adjust the Quality slider in the Surface Window to select the

Ray Tracing render quality of the selected surface.

m e 7

Camera Light BG

Preview Image Sphara
Creata Deleta
More... Delete all

Reqister...

Diffuse

Specular 1
Size

Specular 2
Size
Reflaction
Transparency
Refraction
Ambiant

This allows you to maximize quality where it is important
without unnecessarily increasing the ray tracing quality of
the entire scene, and thus keep rendering time down. If you
can tolerate a little noise in some objects but not in others,
adjust the quality per surface. This affects basically all attri-
butes Ray Tracing Quality affects, including reflection, anti-
aliasing, volume, global illumination path tracing, and depth
of field.

If the viewport display is set to a mode other than Wireframe,
and Use All Lights is enabled, you can see the effect of chang-
es to the quality in real-time.

This feature is available in Shade3D Professional.
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Sampling Count for MultiPass Rendering

Particularly when adjusting the shadow softness or render
quality per surface, it can be useful to know which areas of
the scene require the most intensive calculations during
rendering. A visual representation of this information can be
seen using the Sampling Count pass.

On the MultiPass tab of the Rendering Settings, select the
checkbox for Sampling Count. (You may have to scroll down

to seeiit.)

Basics [Image |G.I. |Effects |Mullifass Misc.
MultiPass Rendering
Type Pass Light Settings: This scene has been rendered with the light
B Param Nomals . . .
M Paam Light Diffuse on the left set to low quality, and the light on the right
B Param Light: Specular
M Param Light: GI
B Param Surface: Diffuse
s Faram Gl: Sam| Foints

to high quality.

M Param ObjecisID

M Param Surface D

B Param Marksr color

| | UV UV1 (Distancs)

| | UV UV2 (Parameter)
Z Depth

Maximum Distanca  Auto

Result of the Sampling Count pass

This feature is available in Shade3D Standard and

Professional.
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Illuminance Correction

Illuminance correction is available as a slider on the Basics

tab of the Rendering Settings. This allows a global adjust-
ment of all light sources within the scene, relative to each
other on a per-render basis.

If the viewport display is set to a mode other than Wireframe,
and Use All Lights is enabled, you can see the effect of chang-
es to the quality in real-time.

Rendering Style  Default
Metnod | Ray Tracing

Basics [Image [G.I. [Effects [MuliFass |Misc.

Rarrfaca Suhdivizion | Ragular

Antialiasing 'Adaptive
Rendar Background
Reflect Background

lluminance Comection  0.00 i ;

HRender Shadows
Shadow Type Ray Tracing

This feature is available in Shade3D Standard and

Professional.
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Radiosity Compatible Mode

This feature enables certain Radiosity options for working

with indirect and direct energy when rendering using Path
Tracing.

Basics image Gl Enects MultiFass [Misc.
Giobal umination  Path Tracing
Path Tracing
Clamp Bright Noise 0.0
Cuiolf Diffuse 0.05

Irradiance Caching
Cache Quaimy 2,50
Cache Tolerance 3.00
Always Clear Before Rendering

Irradiance Gradient 1.00
Eampling Distance Regular
Sampling Sensivity  0.30

Dwtails Enhancement
Quality Ratio 150

Radiosity Compsatiois Mooe

[ ——TT ey —

Indiract Enargy Facior 1.00

This feature works in tandem with llluminance Correction.
This feature is available in Shade3D Standard and

Professional.
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14-1. Joints

Using Joints to Move, Rotate, and Morph Objects

You can use joints for animating most objects in Shade3D. 2 Drag the cursor to create a slider joint. You can move the

If you insert an object into the created joint, or set a skin and object in a straight line in the drag direction, from the

then change a joint value, the object will be animated.

Slider Joints

This joint is used to move an object in a straight line and is

drag start point (base point) to the end point.

displayed as a straight line from the start point to the end

point.

T From Toolbox, select Part > Transformation Joint >
Slider.

3 Manipulate the joint value. From the Browser, select
the created Slider joint and then open the Object Info
ved Surface

Window to expose the Slider Joint slider for further

customization.

Ball

. Light

Path

Maorph
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4 The object moves in a straight line along the joint.

You can also manipulate joint values from the Motion
Window.

Rotator Joints

This joint is used to rotate an object and is displayed in the
Figure Window as an axis of a straight line and a circle in the

direction of rotation.

1 From Toolbox, select Part > Transformation Joint >

Rotator.

Ball Joint

"y Light

224

2 Drag the cursor to create a rotator joint.
You can rotate the object using the range from the drag

start point to the end point as the rotation axis.

Fert wom- st camees |

3 When you manipulate the joint value, the object ro-

tates.




This joint is used to enlarge or reduce the size of an object

and is displayed in the Figure Window as a point and a

straight line in the direction of enlargement.

1 From Toolbox, select Part > Transformation Joint >

Scale.

Surface

Transformation Joint

Slider

2 Drag the cursor to create a scale joint. You can enlarge
or reduce the size of an object in the drag direction,
within the range from the drag start point to the end

point.

14. Animation

3 you manipulate the joint value, the object is enlarged

or reduced.

This joint is used to evenly enlarge or reduce the size of an
object in all directions and is displayed in the Figure Window
using the basic point and straight lines in the directions of

all three axes.

1 From Toolbox, select Part > Transformation Joint >

Uni-Scale.

Ball Joint

Ty Light

2 Drag the cursor to create a uni-scale joint. You can
evenly enlarge or reduce the size of an object in all di-
rections, within the range from the drag start point to

the end point.
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2 Drag the cursor to create a ball joint. You can move the

object in all directions by using the drag start point as

the basic point.

3  When you manipulate a joint value, the object is evenly

enlarged or reduced in the directions of all three axes.

3 When you manipulate the joint value, the object ro-

tates.

Ball Joints

This joint is used to rotate an object through 360 degrees

and is displayed as a wireframe sphere.

1 From Toolbox, select Part > Transformation Joint >
Ball Joint.
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Animating Lights

To animate a change in the brightness of alight, use a Light 2 Insert the light object into the light joint. Below, a part

Joint. If you include multiple light objects within a Light containing multiple light objects has been inserted into

Joint, you can collectively increase or decrease the bright- the light joint.

ness of all those light objects at the same time.
Attrbutes Bealean

1  From the Toolbox, select Part > Transformation Joint & £ Ft-011.5hd

> Light to create a light joint.

3 Manipulate the light joint value to change the light
brightness.

urface Part
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Moving an Object Along a Path

You can create a path joint for moving an object from the
start to end point of a line. If you insert an object into the
path joint, or apply skin settings and then change the joint

value, the object moves along the path.

1 Fromthe Toolbox, select Part > Transformation Joint

> Path to create a path joint.

Ball Joint

Ty Light

2 From the Browser, place the line object to be used as

228

3

the path just above the path joint. :tMove path is added
after the name of the open line object. This indicates

that the line object has been specified as the path.

Atkributes

Rl Part

In the Browser, add an object to the path joint so it is

nested inside.

Atkributes

Y Roat Part

4 Place the object to move at the Start point position of

the line object to be used as the path.

=
i
>
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5 Manipulate the path joint value to provide animation. TIP

Pt v ot |

In Shade3D Standard and Professional, you can adjust
the direction of the object to be moved with the
Direction Control settings under Path Joint Attribute

of the Object Info Window.

Matrix

Pany i Wt e |

3 Path If e
n Path If Available
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Morphing the Shape of an Object

You can create a morph joint for morphing two objects, so
long as each has the same number of control points.

If you insert two objects, each having the same number of
control points, into the morph joint and then change a joint
value, the objects and surface attributes will be morphed

from one shape to another.

T From Toolbox, select Part > Transformation Joint >

Morph and then create a morph joint in Browser.

2  Enter two objects, each having the same number of

control points, in the morph joint.

ed Surface

1" Curved surface

ation Joint - Open line

. Qpen fine
Open fine
Qoen fine
rvod sl face
Qpen fine
Coen fine

Qgpen fine

- Open fine

TIP

The morph joint can control two or more objects. If,
for example, you morph three objects, joint value: 0
becomes the status of the top object, joint value: 0.5 the
status of the second, and joint value: 1.0 the status of
the third.
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Two objects having 4 x 3 = 12 control points
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Switching Between Multiple Objects

You can use a switch joint to switch between multiple ob-
jects, first displaying one and then another. This change can
be animated or used to quickly switch between different
models, such as when presenting possible ideas to a client.
Switching between objects inside the switch joint is done by

changing the switch joint's value.

T From the Toolbox, select Part > Switch to add the

switch joint to the Browser.

2 Inthe Browser, insert the objects into the switch joint.
ed Surface

ation Jeint

1FTeble Sota
Part
Part

Reseption Sets

! Part

Part
Dining Table Top
Diming Table

Ba

" Light

Imaee Part

Path

Maorph
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3 Manipulate the switch joint value to change the objects

displayed in the scene.

14. Animation

TIP

You can switch between objects in the switch joint from
the Select pop-up menu in the Switch Joint Attribute
group of the Object Info Window.

=

Switch

L]

233




Shade3D Manual

Limiting the Range of a Joint

You can set the upper and lower limits of the movable range

of the joint.
T  With the joint selected, drag one of the small triangles

above the joint value slider in the Object Info Window.

The joint can move only between these limits.

Rotator

Lower limit Upper limit

TIP

Click the joint slider while holding down the (Cd)
(Windows) or (Mac OS) key to display the
numeric input dialog box.

From this dialog you can change the input width of the

slider as well as enter joint limits numerically.

Rotation e
Limiter Min: .180,000000 Viakst: §.000000 Limniter Maoc:  150,000000
Customize Joint
Min: .10, 00000 Default Value: §.000000 Max:  130.000000
(ool ]
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Inverse Kinematics

Inverse kinematics (abbreviated to "IK" below) uses a speci-
fied starting point (Root Node), ending point (End Node),
and goal point (Goal Node) to correctly handle movement of
ball joints and bones, such as the bending of a joint.

The IK structure is compatible with other tools and anima-

tion formats, such as FBX.

Applying IK

Here we have created a chain of four ball joints to which

we will apply inverse kinematics. Check that the joints are
nested in the Browser, and select the top-most joint. From
the Toolbox, choose Modify > Tools > IK. This opens the IK

options in the Tool Parameters Window.

a

Create od Part
Surtace Mesh

Boolean Operation

Dalala Atiribules
Root Node

Apply A

End Node
D

Goal Node

IK-Goal

Limit Angle

We want to apply the IK Root Node to joint A, so under the
Root Node settings in Tool Parameters, click Apply. Next
select joint D in the Browser, and under the End Node set-
tings in Tool Parameters, click Apply to make joint D the end

node. The IK Goal is generated automatically.

Afiributes Boolean

Root Part
» A (IK-Root)
- B

> D (IK-End)
- IK-Goal (U)

Moving the IK Goal

As you move the IK-Goal object, the IK chain reacts to this

movement such that the IK-End object stays as close to the
IK-Goal object as possible, and the intervening space is inter-
polated accordingly. Alternatively, you can move the base of
the IK chain (the top of the IK hierarchy), with a similar effect.
Below, raising joint E high enough results in the toes (F) lift-

ing off the ground.
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Branched Joints

Multiple IK joints can be connected to a single upper joint. In

the images below, moving joint G causes each of the IK joints

in the fingers to follow naturally.
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14-2. Skin

You can apply a skin to control points of an object. 2 From the View menu, select Skin to display the Skin
window.
1  Select the control points to apply the skin. [ Shade 12.0.0 Professional (64-bit

File  Fdit m Tonls  Mesh  Figure  Rende
Image Window  Ctrl: TAB
Radiosity

| Control Bar Ctrl+0
| Workspace Selector
| status Bar

e
[zcal Box Ctrl+1
lToc»I Parameters Ctrl+8

| Aggregate Ctrl+2
Icamera Ctri+3
Distant Light Cirl+4
Background Cirl+5
Surface Cirl+6
Object Info Cirl=1

3 Set the joint from the Joint pop-up menu of the Skin
window (1) and then set the joint application value (2).
Here, the Uni-Scale joint has been set with application

value 1.0.

Curved aurfoce

Clozad line
Clocad line
4 o Tlese:

Closed line

Closad linc

- Macter Surfmce Parl
| Russ

Image Part
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4

5

238

Similarly, set the skin for the control points just above

the line object with an application value of 0.30.

Manipulate the configured joint value to animate it.

TIP

If the joint has a hierarchical structure (bones), pressing
the Bind button automatically assigns the the joints to

affect.

TIP

You can set the joint values individually by clicking the
left-most number in the Skin window and by selecting

a control point.




14. Animation

Tips for Editing Skin

If you run into problems when working with skin, some-
times the solution is to switch the Interpolation mode for
the joint from the default setting of Standard to Shade 13
Compatible or Shade 12 Compatible. The interpolation set-
ting is found in the Object Info Window.

Matrix | Tranasformalion
1.00
0.00
0.00
0.00

Ball Joint Atiribuis

Position 60000 =400.00
Eular
X 0
N .0

Z 0

Shade 12 Compatible
Sharin 13 Compatinln
+ GShade 15 (Recommended)

If any of the following occurs, try changing the interpolation

method to Shade 13 Compatible.

. When a ball joint initial value is non-zero, editing the
skin value causes the object to collapse.

. After applying skin to a rotated ball joint, setting the

weight value causes vertices to rotate incorrectly.

239




Shade3D Manual

14-3. The Motion Window

Parts of the Motion Window

The Motion Window is used to collectively manage all the joints in a scene when creating an animation, and to set joint values

according to a sequence. This section introduces the names of the basic parts of the Motion Window.

Play button

Sequence cursor Sequence Timeline

Motion

Motion point
15.00

Active = Joint value slider

— Sequence key box

Sequence key point

Motion curved line

Active motion box

@Sequence Cursor
Displays the current sequence position.
@Sequence Key Point
Displays the sequence position for which the motion is
set.
@®Sequence Timeline
Changes the sequence position by clicking or dragging.
@®Sequence Key Box
Displays the sequence key point. Creates or moves the

sequence key point.

240

@Joint Value Slider
Changes a joint value.
@®Motion Point
Displays the joint value set for the sequence.
@Active Motion Box
Displays the motion point for the selected joint.
@Line Handle
Changes the motion curved line.
@®Motion Curved Line
Displays joint value changes through the motion point

connection line.
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Animate by Changing Joint Values

You can create a motion point in the sequence to provide 2

animation. Let's create an animation in which the light ro-

tates around the Earth.

3

1 Click Animation in the Workspace Bar to switch the

workspace to Animation.

(B o S0 P

Select the joint to be set.

Agtributes

1 Root Part

* (1 Image Part

Click or drag the sequence ruler to set the sequence po-

sition from which animation will start.

Motion : R
w

4 While operating the joint value slider, set the joint value

(1), and then click the + button to create a motion point
or keyframe (2).

Ratoter

Autp smogth
Ease ini| ooo

Ease ookl | 0.00|]
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5 setthe sequence position at which the sequence ruler

ends (1) and then check Auto Key (2).

Changing Animation
Timing

You can change the joint value and sequence position of a

created motion point to adjust timing.

1  Select the motion point to be changed.

6 While operating the joint value slider, set a joint value

(1). A motion point is automatically created (2).

2 You can drag the selected area to change both the se-

guence position and joint value at the same time.

7  While operating the sequence ruler, return to the start
position and then click the Play button to check the cre-

ated animation.

Pamy v ot g wars |

3 Youcan drag the sequence key point to change only the

sequence position.

4 You can drag the motion point vertically to change only

the joint value.
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Making Joint Values
Change Abruptly

Looping Animation

You can bend the line handle of the motion point to make an

abrupt change to a joint value.

T Select the motion point where the line handle is to be

bent.

2 Check the Cusp checkbox. The motion curved line is

bent.

You can repeat a selected sequence range to create a loop-

ing animation.

1 Select two or more motion points that are continuous

to each other.

2 Setthe repetition count in the repeat text box or pull-

down menu.

3 The animation is repeated backwards from the selected

range, as many times as the specified repetition count.
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Moving a Ball Joint and Camera Along a Path

You can set an offset movement for a ball joint or camera

object in the animation path. Here is an example using a ball

joint.

1

2

3

244

Select a ball joint.

Select the first sequence position (1). Click the + button
to create the first motion point (2). Check Auto Key (3).

Select the sequence position at which the next motion

point is to be created.

4

5

From the Toolbox, select Create > Move/Copy > Joint

Operation > Offset.

ancel Transformation

Drag the ball joint in the Figure Window to create a

motion point.




6 Repeat the procedure to create an offset movement

path.

Pas wm- st e |

14. Animation

TIP

You can edit the created path by dragging the control

point.

TIP

By setting the rotation of the ball joint itself at the same
time, you can create an animation that moves along the

path while rotating.

Pams e Wt s |

TIP

The camera object path is created for each of the eye
and target points.

Pamt e Wt e £
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Adding Sound

You can create and append sound to create 3D audio effects

Small

*

Volume

T

in an animation.

T  From the Toolbox, select Create > Other > Sound.

3  Fromthe opened Open window, select the sound to be

reproduced.

& Cown = L

e il L
.

° [medbmion s o]

[P ]

4 In the Motion Window, drag the sequence key point of
the sound or drag the left end of the waveform to set
the sequence position at which the sound will be repro-
duced (1).

Set the playback volume with the joint value of the

motion point (2).

2 Drag or click in the Figure Window to create a sound
object. The eye position of the camera becomes the
mike. The nearer the sound approaches the eye point,

the louder it is when reproduced; the further the sound

moves away from the eye point, the quieter it is when

reproduced.
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Motion Effects

Motion Effects are effects such as gravity, wind, and elastic-
ity that can be simulated on a joint chain composed of ball

joints.

Bones are also supported.

Applying Motion Effects

Select the ball joint chain hierarchy in the Browser, and in the

Toolbox, choose Modify > Tools > Motion Effects.

=

Create Modi Part
Surface Mesh Tools

Boolean Operation

Motion Effects
Delete Attributes
Enable

Gravity 150.00
Limit Angle| 180.00
Elasticity

Enable

Simulating Gravity

Moving the root object in the Motion Effects chain causes

the child joint objects to following the path of motion, but

with a gravity effect pulling down on them.

mulating Elasticity

In Tool Parameters, select the Enable checkbox under

Elasticity and adjust the Strength slider to set the degree to

which the joint chain tends to return to its initial position.

ulating Wind

In Tool Parameters, select the Enable checkbox under Wind

to generate a random wavering effect on the motion of a
joint chain. The maximum distance objects are moved by the
wind effect in the X, Y, and Z directions is determined by the
Translation values. A larger Frame Count results in a slower

wavering effect.
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Adding Keyframes in the Motion Window

When adding or removing keyframes in the Motion Window,
you can specify which joints receive a key point. This is
done by selecting one of several options from the Edit Keys

pop-up menu.

Paste

Delete

Select All
Select All Koy Points of Selected Part
o P

Salect Om

parate From Keyf
Separate From Sequence Frames with Selection
Juin Sequence Keylames

Time Shift...
Time Stretch...
Quantize...

Current only
Single 1K
Multi IK

ge of Keys Affected

Here we will use an example with two IK chains: the first with
ball joints A-B-C, and the second with ball joints C-D.

%! FApot Part

* C goal (IK-Goal) (C)

" Dgoal (IK-Goal) (D)

Current Only

Create Point and Delete Point operations affect only the se-
lected joint itself.

By default, all IK chains are affected by key point operations.

248

Single IK

The Create Point and Delete Point operations affect the

Single IK chain containing the joint. If the selected joint is
part of multiple IK chains, a key point is also added to af-
fected joints.

The following table shows which IK chain in our example

gets key points when Single IK is selected.

Selected Key Point Added to:
Joint A B C D | Cgoal Dgoal
A 1 1 1 1
B 1 1 1 1
C 1 1 12 2 1 2
D 2 2 2
Cgoal 1 1 1 1
D goal 2 2 2
Multi IK

Create Point and Delete Point operations affect all IK chains
linked to the selected joint. If child elements in the selected
IK chain have been assigned other IK settings, the other IK
chain(s) also receives key points. However, parent elements
in the IK chain are unaffected.

The following table shows which IK chain in our example

gets key points when Multi IK is selected.

Selected Key Point Added to:
Goint A B C D | Cgoal Dgoal
A 1 1 1 1 1 1
B 1 1 1 1 1 1
C 1 1 1 1 1 1
D 2 2 2
Cgoal 1 1 1 1 1 1
D goal 2 2 2
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14-4. Plugin—Enhanced Animation

Standard and

Constraining the Camera Direction Professional Only

Using Set AimConstraints Camera Attributes, you can
create animation in which an object inserted into a rotator or
ball joint always faces the front of the camera.

Set AimConstraints Camera Attributes is available in Shade3D

Standard and Professional.

1  Sselect the ball joint containing the object that is made

to face the front of the camera.

Attributes

Ball Joint
Shade

2  From the Attributes pop-up menu of the Browser,

select Set AimConstraints Camera Attributes.
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3 From the displayed dialog, check the Apply checkbox
(1) and then click the OK button (2).

AimConstraints Camera Attributes M

apply | (1)
Front direction | Auto T
Create IK end object.

4 While operating the camera, confirm that the object

always faces the front of camera as the camera moves.
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Constraining Joints with SmartKinematics

Standard and

Professional Only

Using SmartKinematics, you can restrict the movement of
the ends of the multiarticular joints.
SmartKinematics is available in Shade3D Standard and

Professional.

1 From ShadeExplorer, open smartkinematics_robo.shd
included in the Documentation folder.
When the body of this doll is moved with joints, restrain

the doll so that its ankles always remain in their original

positions.

2 From the View menu, select SmartKinematics.
0 Shade 12.0.0 Professional (64-bit)
File Edit [View| Tools Mesh Figure Render
Image Window Ctrl+TAB |7
Radiosity

RoomPlanner

Shortcut

3 From the Browser, select the top ball joint bodyBall

Joint.

Attributes

=7 o1
befi_FuwtDall Juiril

— 27 lof_endBall Joint
right legBall Jont
# leg0
right_kneeBall Joint
“ el
right_teotBall Jomt
# faat
right_sndBall Joint

4 From the SmartKinematics window, click the Apply
button of the Root group to register this ball joint in the

root.
SmartKinematics @
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5 Next, select both the ankle ball joints, namely left_foot 7  Switch to Joint Mode (1). Select the top body Ball
Ball Joint and right_foot Ball Joint. Joint and then operate the manipulator (2). The shape

from the ankle to the end is restrained so that it always

Attributes

faces the original position (3).

right_footBall Joint
1 foot

right_smdBall Joint

6 From the SmartKinematics window, click the Apply
button of the Goal group to register these ball joints in
the Goal.

8  From the Edit menu, select Undo to return that shape

to its original position.
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9 Next, restrain the shapes from the ankles to the ends so 11 select body Ball Joint and then operate the manipu-
that they do not move. Select left_end Ball Joint and lator (1). The position relationship between the ankles
right_end Ball Joint of the ankle ends. and their ends is restrained (2).

wdBall Joint

10 From SmartKinematics, click the Apply button of the
End group to register this ball joint in the End.

Tl e TS Rk,  — 40, 598

TIP

To cancel a registration, select the joint and then click

Delete Attribute in the SmartKinematics window.

SmartKinematics

Attributes
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Standard and

Linking the Movements of Multiple Joints

Professional Only

Using AimConstraints, you can link the movements of mul- The joint named Arm Rotator rotates the upper arm.
tiple joints together to represent complicated movement.
AimConstraints automatically runs after the target position
is configured.

AimConstraints is available in Shade3D Standard and

Professional.

T From ShadeExplorer, open animation_target.shd in-

cluded in the documentation folder.

This scene incorporates two rotator joints and one slider

joint. The Lift Rotator joint rotates the lower lift pedestal.

Attribides Baalean Attrbitns Blien

Root Part
Arm Rotstor
Arm
Lift Rotator 5 Lift Rotator
Life : Life
Shaft Sfider - Shaft Shider

Shaft ¢ £ Shaft
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2 First, link the Lift Rotator to the Arm Rotator.
Select the Lift Rotate joint and, from Toolbox, select

Part > Plugins > AimConstraints Target.

The Shaft Slider joint moves the shaft part in a straight

line.
3 Fromthe displayed dialog, uncheck the Create object

out of IK end joint. checkbox (1) and then click the OK
button (2).

Attributes Boolean

Create AimConstraints Target M

reate object out of IK end joint. (1)

l J|(@pncel ] [ pefauit ]

4 switch to the front view, click or drag the link-

age between the arm and shaft, and then create

Target:AimConstraints.
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6 From the Browser, right-click Target:AimConstraints

Attributes

and then select Reset This Joint to return the joint to its

original position.

Attrbutes Boolean

5 Switch to Joint Mode (1) and operate the manipulator

to confirm that Lift follows the target movement (2).

Object Info
Mame...

Reset This Joint
Heset Al Inints

Marker:

X

7  Next, from the Browser, select Shaft Slider and create

the target in the same position.

Create the target at i
the same position.

256



14. Animation

Attribitas Rralran

8 Insert the two created targets into the Arm Rotator

joint.

Attrihites Rralean

larget - AmUonstrants
Target : AimConstraints

9  Operate the Arm Rotator joint to confirm that the two To unlink the linkage setting, delete the

joints are linked to the Arm Rotator joint, that the lift Target:AimConstraints object.

rotates, and that the shaft stretches.
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Standard and

Reproducing the Movement of a Train Professional Only

Using PathConstraints, you can move multiarticular joints 2 Select the path joint and, from Toolbox, select Part >

along a path. Plugins > PathConstraints End.
PathConstraints is available in Shade3D Standard and T

Professional.

1 From ShadeExplorer, open pathconstraints_train.shd
included in the documentation folder.
Five railway cars are linked by the ball joints and an
open line object that will become the path stretches out

from the head of the train (start point).

3 Click the OK button of the displayed dialog.
PatiCanstraints ==
Upper diection| ¥ 2|

/| Use the upper drection path if it exists.
[¥] Igrvore hmiter of the jonts.

Cancel | [ Defudt |

Start point

Line object

a

4 Click the tail of the train and then create
End:PathConstraints.

The linked railway cars are in the path joint and the path

of the open line object exists above the path joint.
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TIP

You can achieve diagonal movement by creating an
upward path for setting the upward direction for the
path. Copy the path, move it onto the train, and then
place the upward path whose end point has deviated
slightly within the curve. The train will thus slant inwards

along the curve.

Attributes Boolean

5 Move End:PathConstraints inside the lowest layer ball

joint.

Ball Joint

6 Operate the path joint to confirm that the train moves

along the path.
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15-1. Particle Physics

Standard and Pro Only

Generating Smoke or Flame

You can use the following steps to create smoke rising from

a burning source.

1 FromToolbox, select Create > Plugins > Particle Phys-

ics > Particle Emitter.

Objost

" MetaCameral,

Cross Wind
Turbulent Wind
Tornado Wind
Gravitational Pull
Billboard

Meta Particle

ey v st e amewa |

260

3 Ifthe settings for drawing particles have not yet been

made, a dialog is displayed. Click OK.

2=y

-
Shade 12

i! warticle Physics 1s not enabled. Enable Particle Physics?

oK | [ vl |

4 switch the workspace to Animation and preview the
smoke generation animation with the Play button of
the Motion window. Alternatively, check the animation
by advancing the sequence position while operating

the sequence cursor.

[ e ———rry

Smoke being
generated

Preview button

Sequence cursor



From Browser, select the root part then do a test render
to see that the smoke is rising correctly. If you perform

rendering on the still image, you must set the sequence

to greater than 0.

6 Add color to the smoke in Set Particle Attributes. Se-

lect the emitter [Emitter - Particle Physics] part (1)
and, from the Attributes pop-up menu (2), select Par-

ticle Emitter Settings... (3).

Image Mart
¥ narticle hilboard

Set Glo or Light attnbutes..
Set | lair Attribut

Sat Hair Tectire Attr

Set MetaMlesh Attnbut

Set Native MetaRenderer Attributes...
Physics Settings. (3)

Convert to Polygon Mesh
Phote Medeler Scthings:..

7

15. Plugins

From the Particle Emitter Settings window, click the
Animation tab and then click each marker of the smoke
generation position, middle position, and end position.

Then, set a color in the color box.

[

Particle Emitter Settings

] prevew
[¥] mender
[y Ao [
see 700000 ™
Life [1, 500000 gec
Parade anmabon

I

Color color box

Siee |0. 200000
Traregsarery |0, 000000 [
Glow [0,000000 =

|
| o) [CCancal ]

K =

Particde Emitter Scttings

| [F]ereview
J|Render
[ ety | Amaton e
Wz |0, 700000 m
Lite [1,500000  sec

Parude anmation

e 1000000 Y

Trawsperercy [T000000 0
Gl [0, 000000 B
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8  Click the OK button and then check the result obtained

through rendering.

9 Overlap the emitters to represent a frame. Copy emitter

[Emitter - Particle Physics] onto the same position.

Attributes Baolean

|:_-1 Root Part
niter [ Emiter —Porticle Physios |

objects

perticle (particle billboard) [ Bilboard — Partic

param [ generation parti = Particle Physic

param [ Velocity = Particle Physics ]

param [ Size - Partic

~§7 particle billboard
- % Paint light

Closed line

262

10 select the element copied in Browser, select Particle
Emitter Settings... from the Attributes pop-up menu,
click the Effects tab of the Particle Emitter Settings

window, and then check Blend Glow.

Particle Emitter Sattings HH

| Preview
[¥]Render

| Basic Setting | Animation | Effects |

|l

|| Receive Light

|| Dvwp Shadaw

.Tml

17 Render your image to produce something that looks

like this.
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12 perform rendering, including the original emitter, to

represent flame and smoke. Extingl.IiShing smOke

This function prevents the rendering of the smoke that is

generated with the particle physics.

1 From Browser, place particle (particle billboard) [Bill-
board - Particle Physics] outside the emitter [Emitter

- Particle Physics] part. Or, simply delete it.

Br

Select Attributes Boclean

@ A Root Part

13 Place a colored point light in the root of the emitter and
add effects of Receive Light (1) and Drop Shadow (2)
to the first emitter. In this way, you can create a more

realistic scene.

7 P e e n il A param [ Transparency = Particle Physics ]
Y g1 Image Part
|| Preview “§7 particle billboard

[¥]Render
| Basic satting | Animation | Effects |
m

|| plend Glow

()

Br:

Select Attributes Booclean

param [ generation particles = Particle Physic
param [ Velocity = Particle Physics ]
param [ Size - Particle Physi

param [ Transparency - Particle Physics ]
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Generating Particles from an Object

This function generates particle elements from an object

surface.

1 Delete the billboard, from the previous example, then
prepare the emission source where you input meta par-
ticles into the emitter, and then insert the object into

the objects part. In this example, we will insert a poly-

Since particles have been dropped, open Physics Set-
tings... of meta particles. Set Material to Custom (1)
and negative value -0.5 to Mass density (2) to create
rising particles instead.

("particte Physics Settings =

Object Information

Baaic Shape
Basic Shape | Sphere -

gon mesh created with MagicalSketch.

Aren

Material | Custom = 1(1)

rary | Rovigh -

Advi
Massdermt\r Custom
@
Bounce (.200000 =
Crirtinn [« ammmnn |

4 Advance the sequence again to confirm that the par-

ticles are rising.

2 From the Motion window, advancing the sequence po-

sition (1) generates part|cles from the polygon mesh.

[ ey rp—y

Polygon mesh e

5 Setting the number of particle generations and the sur-
face attributes allows you to represent bubbles that are

being generated from rocks.
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Generating Tornados

You can create tornadoes that are swirling and rising from 3 Drag to create the area to be influenced by the tornado

asource.

1 From Toolbox, select Create > Plugins > Particle Phys-
ics > Particle Emitter to create a particle generation

source.

2 From Toolbox, select Create > Plugins > Particle Phys-

ics > Tornado Wind.

4 Preview the created area to confirm tornado genera-

tion.

Particle Cmitter

Physical object initialization
Cross Wind

Gravitational Full
Billboard
Meta Particle
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Drawing in Smoke in the Direction of Gravity

This function applies a gravitational force and a range of in- 3 Drag and create the area to be influenced by gravity.

fluence in which the smoke will be drawn in to a contained = =o) B P em e CEED

area.

T  From the Toolbox, select Create > Plugins > Particle
Physics > Particle Emitter to create a particle genera-

tion source.

2 From the Toolbox, select Create > Plugins > Particle

Physics > Particle Physics > Gravitational Pull.

Mela Camerall 4

Preview the created range to confirm that smoke is be-

ing drawn in the direction of gravity.

Particle Emitter

Physical object initialization

Cross Wind
Turbulent Wind

Wiboard
Meta Particle
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Making Objects Collide with One Another

This function arranges multiple objects and performs physi-
cal settings such as rolling, colliding, and rebounding, often Sphere (sphere)
referred to as collision detection. Building blocks (polygon mesh)

T From the Toolbox, select Create > Plugins > Particle

Physics > Physical object initialization.

Slope (closed line object)

L [ ]
Floor (closed line object)

MotaCameral,

3  From the Browser, select each object, open Phys-
ics Settings... from the Attributes pop-up menu and

Turbulent Wind make the physical settings.

il fastes Tomado Winid .
- cl:.::;n:un:;mn To fix the floor and slope within the scene, uncheck Re-
EiRtbanc) ceive Force (1). Set Basic Shape to Box (2) and Mate-
Meta Particle
rial to Wood (3).
("Opject Physics Settings =
|| Preview

2 Insert the object to be subject to the physical setting
in the physical [physical - Particle Physics] part. Here,
let's prepare a floor, a slope, a rolling sphere, and three

building blocks.

[ physinal = Particha Physics ]
Clasad line

Closad fire
Polygin meah 0,380000
Polveon mesh nCe ,W
Polygon mesh W
Sphere
Other
Tnitial Velocity [0.000000  f0.000000 [o.000000 m
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For the three building blocks, set Basic Shape to Box
(1) and Material to Wood (2).
Olgens Dy St X ]

fz Preview
[V Render
V] Receve arce
Start Frame g
End Frame g
Object Information

IBasicSthe Box T l (1)
A.LLula-Lleul.gh -

Material [ Wood 1] (2)

Advance

Other
Initial Vebodty [n.nonnnn n.nonnnn n.nnnnne m

0K Cancel

For the sphere, set Basic Shape to Sphere (1) and Ma-
terial to Wood (2).
Object Physics Settings ]

[#] Prewview
[¥] Reender
:F_ Receive Force
Start Frame g
Erd Frame lui
Object Information

Sounce (0, 200000
Liun | 1. opuog

Oither
IniGal Vedudly [oopooou  Juooouou  jooouog m

0K Cancel

268

4 while previewing the result, you can confirm the anima-

5

tion from the physics object where P is written on the

wireframe.

Fart wom-ana-camers 1.

Render the animation, confirm that the sphere rolls
down the slope, strikes the blocks, and then falls onto

the floor.
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15-2. Hair Salon Professionsl Only

Creating Parted Hair

Using Hair Salon and the Mirror tool, you can create realisti- 3 Select the Mirror button (1), click Symmetrical Axis
cally parted hair. Specification (2) and then drag and specify that the
portion as a hair part (3).

T Select the target object on which the hair is to be cre-
ated. From the Toolbox, select Create > Plugins > Hair

Salon > Generate Hair and open Hair Salon.

MetaGameral.

3

Create Hair

2 The Grow Tool button has been selected (1). Trace the

sphere as is to create Guide Hairs (2).
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Using the Dryer button (1), style one side of the sphere
to create a hair part (2). The mirrored portion is simulta-

neously styled, but in the opposite direction.

Har Setting

Select the Mirror button (1) and then click the Sym-

metrical Guide Substantiation button to perform sub-
stantiation (2).

as Setings

Paskizk] e

AN |

i | rur Cperetons Movering
Uy K6 =
S (5 ‘-p’[

S (1) (2)

B ) (=2

Selection St (. 300000

-1 el (=10

Complete the styling by performing any final edits, such
as deleting any unnecessary parts.

Hae Lattings

ondie]

e Margadaton

PRy

(0] (8] ] | et

| ¥ hoom Rartaton
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Creating a Layered Hair Style

You can perform partial styling through selection and layer 3 Repeat the procedure to create multiple layers.

separation. e = )
@uﬁ'ﬂ
1  Click the Select button (1), drag on to the hair guide, &;&i’@
and then select the portion to be styled with the range [37@@
circle (2). | GOSN
e e 2 =020 0 | e—

-—
P
fmﬂ

2 Click the + button (1) to assign the selected portion to
alayer or group.
[rop— 3 =)

[x){el(e) (0l O
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4 Selecta layer for styling.
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Cutting Long Hair

Using the Remove hair button, you can adjust the amount

on a hair guide.

1 Select the Remove hair button (1), adjust the Selec-

Q:m G tion Size to a somewhat larger size (2), adjust the
PR et e ' strength with Strength of the Remove Tool group (3)
00 8 and then gradually drag the portion where hair amount
?F' “ ‘“F is to be reduced (4). Here, let's set Selection Size to 0.7
S.:.., e and Strength to 0.3.
B e

aadd) el
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Cutting Hair

You can perform hair styling with either a straight line cut

or freehand cut by checking or unchecking the Freehand
checkbox.

1 The model is turned, with the left side turned to the
front.

Seltrgs | Coer Setirgs |

L% |

nar

Salecon e 10000
Fur Comrasons | CutTedd

I} ﬁ E b L vt [0
Rl

2 Select the Cut hair button (1), uncheck the Freehand

checkbox (2) , and then drag across to perform cutting
(3).

S| Cok Setings
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%k - = Sebction S0 0. 300000
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7 T e | e
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Next, check the Freehand checkbox (1) and drag in a

zig-zag motion, so as to cut hair into a shaggy, natural
style (2).
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Lifting and Styling Hair

Using the dryer, you can lift up flattened hair or malformed

hair on an object.

1

274

The following shows hair styling where the hair sticks to

the scalp where the hair is shorter.

Select the Dryer button (1) and then set Selection Size
to a somewhat larger size (2). Here, let's set 1.0. Lift up
the hair slightly while dragging in the upward direction

(3).
T ——

Rotate the model and repeat the procedure to adjust

the overall hair volume.
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Combing Hair for Flow and Tip Creation

Using the Comb button, you can bring together large hair 2 Reduce the Selection Size setting (1) and bring the

flows and create hair tips. hair tips together (2). Here, let's set 0.1.

1 Select the Comb button (1). Set Strength to a weak
setting and Selection Size to a large value (2) to rep-
resent the overall hair flow (3). Here, let's set Selection

Size to 0.5 and Strength to 0.2.

Hair Satsings
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Creating Fluffy Hair and Hair Borders

Using the Fur mode setting of Hair Salon, you can set the 2 Similarly, select the Hair Density button of the Fur Op-

hair thickness and density to represent downy hair and hair erations tab (1) and paint and set the growing density

borders. (2). Here, the growing density has been painted gradu-
ally and separately within a range of 0.6 to 0.3.
1  Sselect the downy hair guide (1). Click the Fur Mode s Teings
button to switch to Fur mode (2), select the Hair Color %"‘:tm@
and Thickness button of the Fur Operations tab (3), S
and then set Thickness of Root to 1.0 (4). “r 7 i)
e

\jre |
T
vl 92

Deraty [F 800000 L Pad Bver

When doing moune dag i e wespart,
o ety valm of et growng hr s aped.

(1) ek 1 pck ety of sha hae.
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Adding Color

You can add color to hair using the Hair Color and Thick-

ness button of Fur mode.

1  Select the color change hair guide (1). Click the Fur
Mode button to switch to Fur mode (2), select the Hair
Color and Thickness button of the Fur Operations tab
(3) and then set the root color and hair-tip color in Hair
Color and Thickness (4). Here, red has been set for the

root.

e Satsings
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Creating a Tortoiseshell
Style

Creating a Punk Hair

Style

Using the Root Color button of Fur mode, you can represent

the speckle patterns that look like those of a tortoiseshell cat.

1 Click the Fur Mode button to switch to Fur mode (1),
select the Root Color button of the Fur Operations tab
(2), select a color in the Color color box (3), and then

paint the object (4).

SEn | Calr Eeiings

bl o Seecton e 1300000
G oo | oot cor
z Pen Sve 0000 B PiEL e
e e ) (3)

e o men.se drag
e csior of the ot ol the gromry har = ampled.

Dl cheh b pnck e ke of B e

| I
2 When you have created the hair guide, the painted color

becomes the color of the root.
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Using the Hair Length button of Fur mode, you can repre-

sent a pruning hair style.

1 Click the Fur Mode button to switch to Fur mode (1),
select the Hair Length button of the Fur Operations
tab (2), set the hair length in Length (3), and then
paint the object (4). Here, the object has been painted
with the 0.3.

Pact Over
ki (2) Wihen dioing wouse (g n e vesport,
e relatve value of e length of the greving har & aookecl.
‘it -chck 12 ack S g of e
TomAndafinds
Bl sl =

2 Once you have created the hair guide, the painted

length becomes the length of the hair.
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Lengthening Selected Portions of Hair

Using the Lengthen Tool button, you can extend the length Moreover, by dragging the hair guide, you can extend it

of the selected part of the hair guide or that of the entire hair to the dragged form.

guide.

T  Select the hair guide to be extended (1), select the

Lengthen Tool button (2), and then set Hair Length

(3). Here, let's set 100.

vy = )
e |

e

- __
N
| m@e

Lengen Took
Haw Leegeh Variaion 000000

Harbangth po.000000 " [ Lengihen Setected Has |

(3)

2 Click the Lengthen Selected Hair button. Each time
you click the button, the hair guide is extended by the

specified length.
e == =

Seecnon Siee 0. 300000 : [adl=lleld
Lengen Tot
o Lereth Varaben 0 o000

ror oo
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Curling Hair

Using the Wave button, you can create natural and unnatu-

rally curly hair.

T  Select the hair guide to be curled. (1). Select the Wave

button (2) and then set the size of the brush in Selec-

tion Size.

Hair Satinge

muﬂ"'

2 Drag and curl the hair guide toward the root of the hair

guide.
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3 Complete the curled hair while adjusting the brush size

and drag time.
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16. Quick Reference

Many commands and operations in Shade3D ver. 16 that are available from the main menu and/or tool palettes can also be

executed via keyboard shortcuts. In some cases you must hold down one or multiple keys and click or drag using the mouse.

The following charts, sorted thematically, list each action with shortcuts for Windows and Mac OS X.

Figure Window

Action Windows MacOS X
Zoom out (Shrink) +[ +1
Zoom in (Magnify) +1 +1

Zoom out centered on the 3D cursor

((Ctrd) or Z) + Toolbox Zoom Out button

+ Toolbox [Zoom Out] button

Zoom in centered on the 3D cursor

(Ctl) or z) + Toolbox [Zoom In]
button

(option] + Toolbox [Zoom In] button

Zoom out centered on the mouse cursor

+ ((Ctrl) or 2) and click

(option)) + (Space] and click

Zoom in centered on the mouse cursor

Space]) + X or (Space] + (Alt] and click

+ l and click

Restrict the direction of the 3D cursor

Shift ] + move cursor in viewport

Shift )] + move cursor in viewport

Scroll

(Space] + drag in viewport

(Space) + drag in viewport

Scroll with the angle restricted

+ drag along Ruler

+ drag along Ruler

Turn on Rotate function

+ + drag in viewport

+ + drag in viewport

Turn off Rotate function

+ + click in viewport

+ + click in viewport

Toggle Snap S S

Toggle Grid G G

Toggle Large Cursor display A A

Hide selected objects +/ +/

Hide unselected objects +- + -

Show selected objects Ctrl ) + % +*

Show all objects +4+ ++

Fit all visible objects in viewports Select Fit to Window from Zoom tool | Select Fit to Window from Zoom tool
Show only the Top view +(shift) + T + (control) + T
Show only the Front view + +G + +G
Show only the Side view +(Shift) + H + (control) + H
Show only the Perspective view + +Y + +Y
Show the Shared view + +F + +F
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Mouse Wheel Operations

Action

Windows

Mac OS X

Zoom out the Figure Window

Roll the mouse wheel down

Roll the mouse wheel down

Zoom in the Figure Window

Roll the mouse wheel up

Roll the mouse wheel up

Scroll a window or tool palette

Roll the mouse wheel

Roll the mouse wheel

Scroll a window or tool palette horizontally

Shift ] + roll mouse wheel

Shift ] + roll mouse wheel

Zoom the Image Window in or out

Alt]) + roll the mouse wheel

l + roll the mouse wheel

Action

Windows

Mac OS X

Enter a numeric value for a slider
(Numeric input dialog)

Ctrl ) + click the slider

+ click the slider

Enter a numeric value for a slider
(Direct input)

Click text box adjacent to the slider

Click text box adjacent to the slider

Action

Windows

Mac OS X

Set cursor position without making a selection

((Ctd) or Z) + click in the viewport

+ click in the viewport

Add to or subtract from the selection

+ select using a selection box

+ select using a selection box

Enclose with a selection box while

Enclose with a selection box while

Translate selected objects

Release X while dragging to restrict
to 45° angles

Select multiple objects with a selection box holding down (Ct T
Shift ) + X + drag (22) + (Shift]) + drag

Release while dragging to re-
strict to 45° angles

Copy and translate selected objects

((Ctrl) or 2) + (Shift]) + drag
Release ((Ctrl] or Z) while dragging

to restrict to 45° angles

+ (Shift ] + drag
Release while dragging to

restrict to 45° angles

Copy selected objects at the same position

((Ctd] or z) + (Shift]) + click in view-

port

+ [Shift ) + click in viewport

Inverse Kinematics operation on joint hierarchy + (Shift ) + (1to 9) +(Shift] + (1t0 9)
Offset-move the ball joint path or camera path | ((Alt] + 0 + (control] + 0
Use same tool repeatedly (Create/Move/ Copy) | ((Ctrl] or Z) + choose tool + choose tool

Create a disk or sphere with the same radius as
the previous disk/sphere

Select Disc/Sphere from the Create
tool and click in viewport

Select Disc/Sphere from the Create
tool and click in viewport

Create point light with same radius as previous
point light

Select Point Light from the Create
tool and click in viewport

Select Point Light from the Create
tool and click in viewport
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Create a part which contains

selected objects

the

((Ctrl) or 2) + select Part from the

Part tool

(option]) + select Part from the Part

tool

Create a curved surface containing the selected

line objects

from the Part tool

((Ctrd) or Z) + select Curved surface

+ select Curved surface
from the Part tool

Manipulating Control Points in Modify Mode

Action Windows Mac OS X
Enter Modify mode Cul) + M + +M

Exit Modify mode

Finish button or Enter

Finish button or Return or Enter

Select a control point

Click the control point

Click the control point

Add or subtract control point from selection

Ctrl ] + click the control point

+ click the control point

Select all control points

Ctd) +A

+A

Deselect all control points

((Ctd] or Z)+ click an empty area with-

out any control points

(option) + click an empty area with-

out any control points

Bevel polygon mesh

Shift ) + (Ctrl]) + drag in viewport

Shift ] + (option]) + drag in viewport

Select control points with a selection box

Drag to enclose the control points

Drag to enclose the control points

OR selection

Shift)) + drag to enclose the control

points

Shift ) + drag to enclose the control

points

AND selection

or Z +drag to enclose the control
points

+ drag to enclose the con-
trol points

SUBTRACT selection

X + drag to enclose the control points

+ drag to enclose the control
points

Select the next control point

With one control point selected, press
M

With one control point selected,
press M

Select the previous control point

With one control point selected, press

(Shift]) + m

With one control point selected,

press (Shift] + M

Move the selected control points (1)

Drag one of the selected control points

Drag one of the selected control
points

Move the selected control point (2)

l + X + drag in area without con-
trol points.

Release the X key while dragging to
restrict direction to 45° angles

+ l + drag in area without
control points.

Release while dragging to re-
strict direction to 45° angles

Delete the selected control points

Backspace or Delete

Delete

Add a control point

X+ Z + drag across a line object

+ (option) + drag across a line

object

Delete a control point

X + Z + click the control point

+ (option] + click control point

Add or re-create a tangent handle

Z + drag the control point

(option]) + drag the control point
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Change the length of a tangent handle with
the direction fixed

Shift ] + drag the tangent handle

Shift ] + drag the tangent handle

Release the linkage of the tangent handles

((Ctd) or 2) + click or drag tangent
handle

(option) + click or drag tangent
handle

Delete the tangent handle

X + click the tangent handle

+ click the tangent handle

Add a vertex to an edge of a polygon mesh

X+ Z + drag across the edge

+ + drag across the
edge

Add an edge and vertex to a polygon mesh

Z + click and drag from a vertex toward
empty space

+ click and drag from a ver-

tex toward empty space

Add an edge between two vertices of a poly-
gon mesh

Z + clickand drag a line connecting the
two vertices

(option]) + click and drag a line con-

necting the two vertices

Browser Window

Action Windows Mac OS X
Select parent part = =
Select child object or part - -
Select child object or nested part + - + -
Select sister object or part T T
Select brother object or part 1 1

Rename an object or part

Double-click the object or part

Double-click the object or part

Expand or hide the hierarchy of a part

or Z + click Expand/Hide icon for
the part in the Browser

(option] + click Expand/Hide icon
for the part in the Browser

Select multiple objects/parts

Click an object or part, then [Shift )] +
click to mark the selection end

Click an object or part, then (Shift
+ click to mark the selection end

Select/deselect additional object or part

+ click the object to add to or sub-
tract from the selection

+ click the object to add to or sub-
tract from the selection

Action

Windows

Mac OS X

Start rendering

Ctrl
Image Window

+ R or Render button in

+ R or Render button in Image
Window

Render all objects

Render button in Image Window

(Ctrl) + (Shift) + R or (Shift] +

(22 + (Shift) + R or (Shift]) +

Render button in Image Window

Area rendering (render a portion of the scene)

or Z + drag in Image Window

(option]) + drag in Image Window
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Image Window

Action

Windows

Mac OS X

Zoom out centered on clicked point

or Z + (Space) + click in Image
Window

(option]) + (Space] + click in Image Window

Zoom in centered on clicked point

+ X + click in Image Window

+ (Space] + click in Image Window

Scroll

+ drag in Image Window

+ drag in Image Window

Aggregate Window

Action Windows Mac OS X

Show/Hide Control Bar +0 +0
Show/Hide Toolbox +1 +1
Show/Hide Aggregate Window +2 +2
Show/Hide Camera Window Ctrl)+3 +3
Show/Hide Distant Light Window +4 +4
Show/Hide Background Window +5 +5
Show/Hide Surface Window +6 +6
Show/Hide Object Info Window +1 +1

Show/Hide Motion Window +7 +7
Show/Hide Tool Parameters Ctrl)+8 +8
Show/Hide Browser Ctrl) +9 +9
Show/Hide ShadeExplorer +E +E
Show/Hide Alignment Window +L +L

Action

Windows

Mac OS X

Split/Integrate all Control Windows

Aggregate Window

Z + click Split/Integrate button of

button of Aggregate Window

(option) + click Split/Integrate

Distant Light Window

Action

Windows

Mac OS X

direction

Enter numeric value for Distant Light

Ctrl) +
direction of light to set

click hemisphere for

direction of light to set

+ click hemisphere for
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Action

Windows

Mac OS X

Create a line object/spot light/camera connect-
ing Eye point

Select each from the [Memory]
pop-up menu in the Camera Win-
dow

Select each from the [Memory]
pop-up menu in the Camera Win-
dow

Load a line object/spot light as Eye point/Target
point

Select Object from the Restore pop-
up menu in the Camera Window

Select Object from the Restore pop-
up menu in the Camera Window

Change the Eye point position/Target point posi-
tion/ang

Select Eye & Target, then (Space]) +
drag in the Perspective view

Select Eye & Target, then (Space]) +
drag in the Perspective view

Move the target point parallel to the line of sight
without changing the field of view

or [ Z 1+ drag vertically while
Zoom button is enabled (Camera
palette virtual joystick only)

+ drag vertically while
Zoom button is enabled (Camera
palette virtual joystick only)

Move the Eye point and Target point parallel to
the XZ plane

(Ctrl) or [ Z] + drag while Eye & tar-
get button is enabled (Camera vir-
tual joystick only)

(option)) + drag while Eye & target
button is enabled (Camera virtual
joystick only)

Motion Window

Action

Windows

Mac OS X

Add a motion point (corner OFF)

[Z 1+ click in the Motion Box

(option]) + click in the Motion Box

Add a motion point (corner ON)

Shift) + [ X1+ [ Z] + click in the

Motion Box

n + (Shift ] + click in the

Motion Box

Add a sequence Key Point (corner OFF)

[Z]+ click in the Sequence Key Box

+ click in the Sequence Key

Box

Add a sequence Key point (corner ON)

[ X1+ [Z]+ click in the Sequence
Key Box

+ (option)) + click in the Se-

quence Key Box

Create a point only for the joints changed

[Z] + click in the Sequence Ruler

+ click in the Sequence
Ruler

Create a Sequence Key (Motion point is not cre-
ated)

(Shift) + [ X ]+ [Z] + click in the

Sequence Key Box

+ + (Shift ) + click in the

Sequence Box

Delete a Sequence point/motion point

[ -1 button in the Motion Window

[ -1 button in the Motion Window

Delete the selected Motion Point(s) (Sequence
Points remain)

[ X1+ [-]button in the Motion Win-
dow

+ [ -] button in the Motion Win-
dow

Select additional points or deselect the selected
points

(Ctrd)) + click or +dragand en-

close points

+ click or + drag and enclose
the points
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Select multiple points

Select a point and then (Shift] +
click other points

Select a point and then (Shift] +
click other points

Select all points

Choose [ Select all ] from the Mo-
tion Window’s Selection pulldown
menu

[ Select all ] from [ Group ] pop-up
menu in the Motion Window

Deselect all points

Click an empty space in the Motion
Box

Click an empty space in the Motion
Box

Select all stray points

Select Stray points from the Mo-
tion Window’s Selection pulldown
menu

Select Stray points from the Mo-
tion Window’s Selection pulldown
menu

Move the selected points

Drag a point or | +[X1+drag
an empty space without any points
Release [ X ] key while dragging
to restrict the direction to up and
down

Drag a point or + | +drag
an empty space without any points
Release while dragging to re-
strict the direction to up and down

Translate and copy the selected points

(Ctd) or[Z1) + (Shift) + drag an

empty space other than a point

(option)) + (Shift) + drag an empty

space other than a point

Zoom in a sequence

+[X]+c|ickor[Zoom in
] button

+ + click or [ Zoom in ]
button

Zoom out a sequence

(or[Z])++cIickor[

Zoom out ] button

(option]) + (Space]) + click or [ Zoom

out ] button

Zoom in/Zoom out (x2)

(€ or[Z1) + ([ Zoom in ] button

or [ Zoom out ] button)

(option] + ( [ Zoom in ] button or [

Zoom out ] button)

Reset Zoom factor to x1

Shift) + [ Zoom in ] button or [
Zoom out ] button)

Shift ) + [ Zoom in ] button or [
Zoom out ] button)

Scroll sequence

+drag

+drag

Color Operations

Action

Windows

Mac OS X

Clear base colors of all objects within a part

((Ctrl) or 2) + click Diffuse Color

checkbox

+ click Diffuse Color check-

box

Specify a color with the Color Picker

Click the color box

Click the color box

Edit the color name list

Double-click the color box in the
Color list

Double-click the color box in the
Color list
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Prefix and Part Special Characters

Boolean Operation Characters

. Cuts out the portion that overlaps another object and applies the surface attributes of the object (the *
object itself is not rendered)

- Cuts out the portion that overlaps another object (the - object itself is not rendered)

Applies the surface attributes of the = object to the portion of another object that is overlapped (the =
object itself is not rendered)

\\ Logical sum (the portion where another object overlaps the \\ object is not rendered)
$ Logical product (only the portion where another object overlaps the $ is rendered
& Same effect as the = sign (affects only objects in the same hierarchy). Provides the effect of local application

when combined with other Boolean operation characters.

+ Not affected by the *, -, \\ and $ characters

! Not affected by the *, -, =,\\ and $ characters

A Not affected by the = sign (but is affected by the *, -, \\ and $ characters)

Curved Surface Subdivision Characters

@ No surface subdivision during rendering

> Subdivide one level coarser during rendering

< Subdivide one level finer during rendering
Other

# Exclude from rendering

% Not affected by Inverse Kinematics

~ Exclude from selection using the mouse in the Figure Window

Target for importing and exporting pose data

_ Part used for Plug & Socket function
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