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Introduction

This student workbook contains a set of exercises that clarify in a practical way the concepts behind rendering an architectural model in 3ds Max.

The exercises cover the basic workflow of transferring architectural designs from Revit Architecture into 3ds Max with the goal of adding organic
modeling, animating and rendering the project. For more training information, see the official 3ds Max training manuals and the tutorials available from
the help menu. This workbook explains the different functionalities through various exercises, but the emphasis is on the workflow rather than on the
tools themselves.

The difficulty of the exercises increases as you proceed through the units, so it is recommended that you do them in sequence. Most units are
independent and can be done starting with the provided files. Files with the completed exercises are included in the data set folder and can be used to
check your work.

The workbook is structured in a three-column format (see image below):
e The first column contains an explanation of all steps necessary to complete an exercise.
e The middle column contains the images that clarify visually the tasks to accomplish.
e The third column contains notes on the features and tools that are being used and a few helpful tips.

Practical Instructions to Complete the Images Notes on the Features and on the Software
Exercises in General

1. Press F10 to open the Render dialog box.

2. Under Time Output, click Active Time
Segment.

3. To speed up the process, set Every Nth

= Common Parameters .
Frame to 10. l Tima Dulput | Setting Every Nth Frame to 10 causes 3ds Max to
i render every tenth frame. Doing so accelerates
{ Single Every Hth F’WE_ = rendering and is useful for early evaluation of an
ive Time: Segment: 0 To 300 animation.
* Range [0 3| To [100 =

File Numbes B aze: Iﬁ ﬂ

i~ Frames |l,3,5-'| 2

4. Under Output Size, click 320x240.
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We have prepared the following data for you:

o Workbook (this document)
e Workbook data sets (placed in a folder that contains all necessary files and images prepared for your use)

Before starting the exercises, change the following settings to simplify use of this workbook and provide faster access to the data sets:

1. Verify that both Revit Architecture and 3ds Max are installed on | s4es0 I C:\Documents and Settings!Amd My Documents|3dsmax|scenes

your system. When 3ds Max is installed, the default working EE. 3 e

directory is \My Documents\3dsmax\scenes.

2. Copy the provided Workbook Data Sets folder contents onto the
3ds Max working folder as shown at right.

ﬂ,;} Deskkop

[_t_?l 10 Shones Diffuse. jpg

= [} My Documents Ei 14 Stones Burmp.jpg

= 23) 3dsma |ﬁ 16 Stones SpecLevel.jpg
|0 archives Ei 17 Stones SpecColor, jpg
I3 autoback [EBackground_A.jpg
=) downloads @BE':UJ"'E':D“E'BUW-]'DEI
() export @CEDFENCE-PIaanundaara—s...
) express | CONC BEIGE flecks. jpg
3 Import ) Concrete, Cast-In-Place.Flat....
) materialibraries & Concrete. Cast-In-Place. Flat....
I previews Eelmleal‘.tga

% 1) provies [F FaBRIDG, PG

| renderoutput
10 renderpresats

¥ |5 scensassets
I_J scenes

21 vpost

We hope you enjoy learning the principles of using 3ds Max for design and visualization.

Have fun!

|5 FaERI11.0PG

[ElFaErIL4, PG

@Far beach - balc plank 04.jpa
E-IFar beach - balc plank burmp 0.,
E]Grycmﬂ-l:lark.jpg

[t LakeHause-2. 1 .max

p. 4



Unit 1;: Data Transfer

Start Revit Architecture.
Open LakeHouse-m.rvt.
On the toolbar, click the default 3D

View button.

Click File menu > Export > CAD
Formats.

In the Export dialog box, enter the file
name as LakeHouse-m.dwg.

Under Export Range, verify that
Current View is selected.

Click Options.

Under Solids, verify that Export as
Polymesh is selected.

1.1 Exporting from Revit Architecture in DWG Format

Q¢ gfed

Expart range
(%) Current view
() Selected views/zheats

Salids (30 views anly):

Export a5 polymesh

By default, Revit Architecture exports the
current view. Setting it to a 3D view causes 3D
geometry to be exported.

The Revit Architecture export to DWG™
defaults to the AutoCAD® 2007 format, which
works well with 3ds Max.

Polymesh breaks the objects into separate
surfaces. It makes it easy to assign different
materials to different components such as the
inside and outside surfaces of a wall. The
ACIS® option treats objects as solids (with
volume). It makes material management slightly
more complex, but you get the added
advantage of being able to use Boolean
operations to add, subtract, or intersect 3D
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9. Click OK.
10. Click Save.

11. Close Revit Architecture.

1.2 Setting 3ds Max Default Ul

1. Open 3ds Max.

2. Click Customize menu > Custom Ul
and Defaults Switcher.

3. Under Initial Settings for Tool

Options, click DesignVIZ.mentalray.

4. Click Set to implement the changes.

5. Click OK to close the warning dialog
box.

Customize  MAxScript Help
Customize User Interface, .,
Load Custom I Scheme. ..

Save Cuskom UL Scheme. .,
Revert bo Startup Lawout

I Cuskom I and Defaults Switcher., ..

Inihal zetbrgs for ool ophons:

[LET

b am, mentalray
Dezignhi
DesigriVZ mentalray

[ Custom U1 and Defautis Switchr |

!E The: Defauks settings wall Eake effect the nest time you restart 3ds mas,

{ER

L=l ]

objects together.

The DesignVIZ.mentalray configuration
provides initial tool settings that are suitable for
rendering architectural models with the mental
ray® rendering engine.

The DesignVIZ.mentalray configuration remains
in effect even after you shut down 3ds Max.

p.6



6. Close, and then reopen 3ds Max.

1.3 Setting 3ds Max Display Units

1. Click Customize menu > Units Setup.

2. Under Display Unit Scale, click US
Standard.

Cuskomize  MAxScript Help

Cuskomize User Interface. ..

Load Custam I Scheme. ..
Save Custom UI Scheme...
Rewert bo Startup Layout

Cuskom 1T and Defaulks Swikcher., .
Shiow I
Liock UT Lawaut

Configure User Paths. ..

Confiqure Svstem Paths. ..
Units Setup. ..
1y o s

Alk+0
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3. Select Millimeters from the units list.

4. Click OK to close the Units Setup
dialog box.

The Display Units setup in 3ds Max controls
how values are presented in the user interface.

p.8



1.4 Linking a DWG File

1. Click File menu > File Link Manager.

2. Click File and then select the
LakeHouse-m.dwg file you saved
earlier.

3. Select Revit from the Preset list.

4. Select the Rescale check box.

File Edit Toaols Group  Wiews

MeEw, ., kel
Reset
Qpen. .. Chrl+0

Open Recent

Save Chrl+5
Save As...
Save Copy As..,

Set Project Folder.,.

¥Ref Objects, .,
%Ref Scene. .,

File Link Manager. .. I

For your convenience, a version of this file has
been provided as part of this data set.

The Revit preset has options configured
especially for linking DWG files exported from
Revit Architecture.
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5. Verify that Incoming File Units is set to
Millimeters.

6. Click Attach This File. The linked
drawing file appears in the viewports.

7. Close the File Link Manager dialog
box.

File Link Manager

AMtach | Files | Presels |

File. .

IH_I,I Documnents\Idsmanh sceneshLakeH ouse-m.dwg ;l

Fresat: | Revit lJ
¥ Rescale
Incaming file units: [Milimeters =
Select Layers to include. |
Altach this fle |

Linking in this manner enables 3ds Max data to

be updated when a change occurs in the
source DWG file.
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1.5 Binding a DWG File

1. Click File menu > File Link Manager.

2. Click the Files tab.

3. Click Bind. A warning dialog indicates
that the link to the source drawing file is
about to be broken.

4. Click Proceed with Bind.

5. Close the File Link Manager dialog
box.

6. Save the file as myLakehouse.max.

@ File Link Manager

‘ Attachl Files IF'resets|

File Link Bind Confirmation

You are abouk to break the link with the AutoCAD
drawing, ¥ou may want ta save a linked version af
this scene before cankinuing.

D yau wank ko proceed?

Proceed with Bind

LakeHouse-m.dwg appears in the Linked Files
list.

The link to the source LakeHouse-m.dwg file
is now broken. Any changes made to the DWG
file are not reflected in 3ds Max.

Note that binding a file should be done only

when you're certain no further changes will be
made in Revit Architecture.
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Unit 2: Ul Overview
2.1 Using the Layer Manager

1. Open LakeHouse-2.1.max.

2. Right-click an empty area of the main
toolbar. Click Layers.

3. Onthe Layers toolbar, click the
Layers list.

4. Click the eye icon adjacent to the 3D-
ROOF layer. This makes the layer

l PN ¢

Cuskomize. ..

v Command Panel
v Main Toolbar

Layers

% @ Ly @ [ 0 [default]

@ [y @ O 0 [defaul]

@ [y 3 O 30-AREALINE
@ [} 3 W 20-CELDG

@ [} % 0 20-C-TOPO

@® L[y o [0 30-C-TOPO-MAIR
@ [} 2 W 20D-CLNG-SUSP

@ [3 @ O 30-DETL-LLIN
() t“* i [T 20-DETL ML

s I S0-P-SANR-FEET

3 [
= [7] AN-5-BEAM

If you get a warning when opening a file in 3ds
Max, always click Adopt the File’s Unit Scale.

Do You Want Te
£ Rescale the Fie Dbjects to the System Unit Scale?
& Adaop the File's Unit Scale?

Note the layers that were imported from the
DWG file.
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10.

invisible in the viewport.

On the main toolbar, click the
selection tool. Use this tool to select
any of the 3D trees in the viewport.

On the Layers toolbar, click the Set
Current Layer to Selection’s Layer
icon. This makes the layer containing
the selected object current.

Hide the 3D-L-PLNT-BEDS layer as
you did the roof layer earlier. The
trees disappear from the viewport.

On the Layers toolbar, click the Layer
Manager icon to open the dialog box.

Select the 3D-CLNG-SUSP layer and
then click the Select Highlighted
Objects and Layers icon. All objects
belonging to this layer are now
selected in the viewport.

On the main toolbar, select the Move
tool.

Layers

%|@L}‘.Dldﬂmtl j& et 43_\.

\é"@ b DOLANTEEDS  -| & ok L

<

Layer: 30-L-PUNT-BEDS

& +[]T = %

Lavers

= O (default]
[ % 30-AREA-LINE
[ & D-CELDG
[ £ 30-C-TOPD
[ &= 3D-C-TOPD-MAJR
[7] = 3D-CLNG-SUSP
[+ & 30-DETLLLIN
¥ 3D-DETLMLIM

s[¢]v aF

Using this tool is a quick way to find out which
object belongs to which layer.

The Layer Manager offers more flexibility than
you can achieve when using only the Layers list.
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11. Move the cursor over the Z axis of the
transform gizmo, and then click and
drag to raise the ceiling.

12. On the main toolbar, click the Undo
tool to return the ceiling to its original
position.

13. Hide the ceilings layer by clicking the
eye icon in the Hide column.

14. Click the plus (+) sign next to the 3D-
EQPM layer to expand its hierarchy.
You can now view all objects that
belong to this layer.

15. With the 3D-EQPM layer, highlight the
first object: Specialty Equipment
<Entrance Beam : Entrance Beam>.

16. Select this object in the scene using
the Select Highlighted Objects and
Layers icon. The object is now

Layers || Hide |

ok = A0-C-TOPO-MAIR
& 3D-LLNG-SUSP
& 30DETLALIN

= S FETE LR PR

Layers |

5 3= SDELITEEQPM
|$ ID-EQPM

& Specialty Equipment <Range Hood - 34" Wi
R Specialy Equipment <Fange Hood : 34" Wic
o Specialy Equipment <Owve... 21 1/2" 2 3314
E.u Specialy Equipment <Dve... 21 1/2" % 391/

Crneriath Eaninment «Mwe 2112+ 3917

Specisty Eguipment <Feligenaso : 307 < 62

a -
ESMEMMM entrance beam: —_—
i Specially Equpment <entrancs beam © enirance beam: —
il

mEy O1np rAce

This is the same as hiding a layer from the
Layers list. In addition to hiding, you can also
freeze a layer to prevent objects on the layer
from being selected or modified. Frozen objects
do, however, appear in the viewport shaded in

gray.

The Select Highlighted Objects and Layers
icon works equally well to select all objects on a

p. 14



selected in the viewport and ready for
editing.

17. Close the Layer Manager.

2.2 Using the Select By Name Dialog Box

1. Continue with the existing file.

2. Onthe main toolbar, click the Select by
Name icon.

3. At the bottom of the dialog box, select
the Display Subtree check box.

[ Display Subtres

[T Select Sublree

4. Select the nonindented object (parent)

named Doors <GARAGE DOOR 1- & Select Objects

8_and_7-Feet-High : 10'-0" x 8'-0">.

Doors <0Dbl-Glazs 20 72" w 78" Panel

Doors <GARAGE DOOR 1- 8
Doors <GARAGE DOOR 1-
Doors <GARAGE DOOR 1-
Doors <GARAGE DOOR 1-
Daoors <GARAGE DOOR 1-
Doors <GARAGE DOOR 1-
Doors <GARAGE DOOR 1-
Doors <GARAGE DOOR 1-
Layer 30-000RF

and_7-feet-
8_and_7-fee
a_and_7-fee
8 _and_7-fee
3 _and_7-fee
a_and_7-fee
8 _and_7-fee
3_and_7-fee

Doors <GARAGE DOOR 2- 16_and_7-feel

4

layer or individual objects that are part of a layer.

An object indented in the list is linked to a
parent object above it.

The translated names of the linked parts are
difficult to distinguish because many of the
names are duplicated. The Layer Manager
may be an easier way to select geometry.
However, the Select by Name dialog box is an
important part of 3ds Max. You have the
chance to use it again in subsequent exercises.

p. 15



5. Click Select to select all the
components that make the garage door.
The garage door is now selected and
ready for editing in the viewport.

2.3 Adjusting Viewport Sizes

1. Open Lakehouse-2.3.max.
2. In the bottom-right corner of the screen, The single viewport becomes four individual
click the Maximize Viewport Toggle viewports.
icon.
3. Position your cursor at the intersection . ‘
of the four viewports, and then click and .
drag upward and to the left. | !
— o
4. Once again, position your cursor at the ] = | ! Reset Layout restores the viewports to their
viewport intersection, but this time, I ! : ' original sizes.
right-click and then click Reset Layout. Reset La?':"-'t_%_J_
ST
5. Right-click in any viewport to make it The active viewport is highlighted with a yellow
active. border.
6. Right-click in the Perspective viewport. Note that left-clicking also changes which
viewport is active, but it has the added effect of

p. 16



removing an object from selection.

7. Press ALT+W to toggle the ALT+W has the same effect as the Maximize
Perspective viewport to full screen. Viewport toggle.

2.4 Using Zoom, Pan and Arc Rotate

1. Continue with your existing file.

2. Click the Zoom tool at the lower-right of
the screen.

3. Click and drag upward in the viewport to
zoom in on the model.

4. Click the Pan View tool. .

Q&80 5

}lé‘r?. i
5. Click and drag to the left in the viewport. If you're using a wheel mouse, zoom by rolling

the wheel, and pan by pressing and dragging it.
6. Click Zoom Extents to frame all of the Undo a view change by pressing SHIFT+Z.
scene geometry in the viewport. Q &
Bl

7. Click Arc Rotate.

2 4
Ko =
RN

A

p. 17



8. Click and drag inside the yellow circle to The viewpoint is rotated about the view center.
orbit around the scene.

2.5 Changing Views

1. Open LakeHouse-2.5.max.

2. Click Views menu > Save Active Views Create Modifiers reactor  A&nimation Graph E | This saves the view so it can be recalled at a
Perspective View. Unda Yiew Change Shift47 later time.
Save Active Perspective Yiew
Garids r

3. Press T to switch to the top viewport.
4. Press G to toggle the grid.

5. Press L to switch to the Left view.

6. Press F to set the Front view.

7. Press P to switch back to the
perspective view.

8. Use Arc Rotate to change the
perspective view a small amount.

p. 18



10.

11.

12.

13.

Click Views menu > Restore Active
Perspective View.

Right-click the Perspective viewport
label. Click Views.

Press F3 to switch to toggle Wireframe
mode.

Press F3 again to toggle Shaded
mode.

In Shaded mode, press F4 to toggle
Edged Faces mode.

Anirmation
Shift+2

Wigws  Create  Modifiers  reactor

Undo View Change

Save Active Perspective Yiew
Restore Ackive Perspective View

Grids
Views k|« Perspective
Iser
W Smuuth + Highlights Front
Wireframe
Back,
Other » Tap
oy 3| B0t
Left
v Show Grid Right
Activeshade
Show Safe Frame Track,
Show Statistics Schematic
i o Grid
Yiewport Clipping Extended
Shape

Mic=hla Yisn

Graph E

b . .

The Viewport Label menu is accessible in the
top-left corner of the viewport.

Note that all the views are accessible from the
Viewport Label menu.

Several views have shortcuts. For example,
Top, Left, and Front are set already. Views that
do not have a keyboard shortcut can be
accessed via the Viewport Label menu.

Edged Faces is useful because it shows the
models shaded and enables you to see the
underlying topology. This mode is ideal when
modeling in 3ds Max.

Wireframe, Shaded (Smooth & Highlight),
and Edged Faces modes are also available by

p. 19



Unit 3: Additional Modeling
3.1 Creating a Rock

1. Start or reset 3ds Max.

2. Click Customize menu > Units Setup.
Verify that Display Unit Scale is set to
Metric (Millimeters).

3. Onthe Create panel, under Geometry,
click GeoSphere.

4. Click and drag in the Perspective
viewport to create the geosphere.

5. Press F4 to turn on Edged Faces
mode.

r~ Display Unit S cale

w etric

I hillirneters

[.]7 &l T
EE& Y. 8@ O 3

IStandard Frimitives

i

Object Tupe

[T AutGrid

Box

Cone

Sphere | lﬁphere

Mulind=r

Tihe

right-clicking the viewport label.

The Command panels are to the right of the
screen. The first panel (Create) and the second
panel (Modify) are the two you use most often.

Edged Faces mode illustrates the faces
making up the object.

p. 20



6. With th h lected, go to th _I—lE
Médifyepg(ra]c;ip ere selected, go to the 3 f| |[@|-|T|

I GenSphered]
7. Set Radius to 200, set Segments to - Parameters | Increasing the number of segments adds detail
10, and clear the Real-World Map Size — to the geosphere.
check box. Radis: [200.0mm * 2|
S egments; | 10 ﬂ
Geodesic Baze Type
’}' Tetta ¢ Octa @ |cosa

V¥ Smoath

I~ Hemisphere

[~ Base to Pivat

¥ Generate Mapping Coords.
[~ Realworld Map Size

p. 21



3.2 Applying a Noise Modifier

1. With the geosphere selected, select [
Modifier List. ‘»«s| f| rjlg?:| [@| @| T |
I GeoSpherell F
IMu:u:Iifier List | ;||
2. Select Noise from the list. IM-:u:Iifier Lict j The Noise modifier enables you to add random

distortion to an object.

The Noise modifier appears above the
geosphere in the modifier list. GeoSphere Modifiers are listed alphabetically.

3. Under Parameters, Noise, select the Selecting Fractal adds chaos to the noise
Fractal check box. distortion.

4. Setthe noise Strength parameters to |- Parameters |
X: 150, Y: 300, and Z: 60. — Maize:

Seed:[0 =
Scale: I 100.0 ﬂ

[¥ Fractal

R Dughness:l ] ﬂ
Iterationz:[ 5.0 =

— Strength;

#:[T50.0mm 2]
Y:[300.0mm - 3]
Z[E00mm 3]
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5. Enter Rock01 as the new name for the
geosphere in the Name and Color
field.

3.3 Scaling the Geometry

1. On the main toolbar, Scale flyout, click
Select and Squash.

2. Position the cursor over the Z axis of
the transform gizmo, and drag it
downward until it looks approximately
as shown.

W

kadifier List

7 5@ DT

F

-l

Use the Scale and Squash tool to scale an

object down in one direction while scaling up in

the other directions, maintaining its volume.
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3.4 Applying a Material to the Rock

1. Open LakeHouse-3.4.max.

2. Press M to open the Material Editor.

3. Click and drag the first sample sphere
over the rock in the scene and release.

4. Close the Material Editor. The material appears on the rock in the

viewport.

5. Click File menu > Save As.

6. Name the file Rock.max.

3.5 Applying Paint Deformation

1. Open LakeHouse-3.5.max.

p. 24



Using the Select Object tool, select the
terrain by clicking it in the viewport.

Press F4 to turn on Edged Faces
mode.

Go to the Modify panel.

Scroll to the bottom of the panel and
expand the Paint Deformation rollout.

Set Push/Pull Value to 0.5m.
Set Brush Size to 4.0m.

Click Push/Pull.

- Pairt Deformation

I Push/Pull Felax

Rewvert |

Puzh/Pull Direction
& Original Marmals

 Deformed Marmals

Transform axis
T

©Z

Push/Pull % alue
Bruzh Size
Bruzh Strength

Bruzh Oohons
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9. Click and drag in the viewport near the
waterline.

10. Click the Relax tool.

11. Click and drag areas of the terrain to
smooth the work you did using the
Push/Pull tool.

12. Click Relax again to end the operation.

3.6 Merging a 3ds Max File

1. Open Lakehouse-3.6.max.

2. Click File menu > Merge.

3. Select the file named Rock.max.
4. Click Open.

5. Inthe Merge by Name dialog box,
highlight Rock01 and click OK. The
rock is now part of the current scene
and selected.

The geometry is displaced as you move the
mouse over the indicated region. Holding ALT
while clicking and dragging reverses the
displacement.

The Relax tool spreads out adjacent vertices
(points) that are too close together and brings
closer together adjacent vertices that are too far
apart.

Merging enables you to add the contents of one
3ds Max file into another.

The rock is invisible for the moment because it
lies behind the terrain.
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6. On the main toolbar, click Move.

7. Atthe bottom of the screen, type in the I <l <= .
coordinates: X:-25, Y:-1, Z:-1. K'I 23.m JYI 1.0m AZI 1.tm 3

3.7 Cloning the Rock

1. Continue from the previous exercise.

2. Select the rock if it isn't selected
already.

3. Verify that the Move tool is selected.
4. Press and hold SHIFT.
5. Position the cursor over the Y axis of

the transform gizmo, and drag a short
distance to the left.
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6.

10.

11.

Under Obiject, click Copy, and set
Number of Copies to 3.

Click OK.

Select Rock02 (the first copy to the left
of the original rock).

Go to the Modify Panel.

Change Seed to 1.

Set the Seed value of Rock03 to 2, and
Rock04 to 3.

Clone Options

e

Object
# Copy
= Instance

" Reference

Zantroller

& Copy
 nstance

MHumber of Copies:

e

M arne:
FockOz
0k, | Cancel |
[ - Parameters
M oize;
Seedf 1 2
Scale: ﬁl_l] =

Choosing Copy enables you to make changes
to the cloned objects without affecting the
original.

3ds Max gives each copy a unique sequentially
applied name: Rock02, Rock03, and so forth.

The Seed value is a starting value for the
random noise. Changing the Seed value makes
each rock unique. Without the ability to change
the Seed value, all objects would be identical
(assuming other noise parameters were the
same).

Experiment with other seed numbers to get the
rock shapes you like.
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12. On the main toolbar, click the Scale
tool.

13. Select each of the rocks and scale
them to different amounts to make them
look more natural. Use Move and

Rotate to position and orient the rocks
randomly in the scene.

3.8 Adding Foliage

1. Open Lakehouse-3.8.max.

2. Onthe Create panel, select the AEC
Extended geometry type.

3. Click Foliage.

4. Choose the American Elm tree type.

W

7|2 @ @ T
Fl-A "% L"

IﬁEE Extended

=~

| - Favorite Plants

American Elm
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5.

In the top view, click a point near the
house to create a tree.

Right-click to end foliage creation.
Using the Move tool, adjust the tree’s
Z-position in the camera view so that
the trunk isn't sunk in the ground.

Go to the Modify Panel.

Set Height to 7m and Density to 0.6. E

Farameters

Height: [7.0m 2
Density: IEI.E ﬂ
Prurina 100 =1
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Unit 4: Materials

4.1 Determining the Material Type

1. Open the file Lakehouse 4.1.max.

2. On the main toolbar, click the Select -
Object tool. ‘ L D D | &’ @ u

3. Click the roof in the viewport to select it.

4. Right-click over the roof. Click Quad Manage Scene States ..
menu > Object Properties.

B
q
q
b
=
=
=

5. Notice the roof's material shown in the | Ohjoct Properties @ﬁ| The Object Properties dialog box shows the
Object Properties dialog box. [ Gersa | Adv.lghing | menisiay | UserDefred | applied material along with many other object
_ : characteristics.
Dibject Infomaticn
Mame: [Fool: <Base Fiogl_Geres: 55 pu—
Dimenzions: £ 17729 20f Matenal Mame: Roalieg - wWeod Shake ]
i 2MET e

6. Click OK to close the Object
Properties dialog box.

7. Press M to open the Material Editor.
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10.

Verify that the top-left sample slot is
active.

Click the Pick Material from Object
icon.

Click the roof.

The roof's material is loaded in the
sample slot.

4.2 Setting Real-World Map Scale

Click the Show Map in Viewport icon.

The shingles map is now visible in the
viewport.

Click the Diffuse Map button named
Shake Texture (SHAKE2.JPG).

S0 o e

—
9z, |J1 - Default

Tararlzbas

Material  Mawic

X

<@ & %o @ & &

Foafing - %ood Shake | Architectural I

ance

Physical Qualbes |

Ditfuze Color:
Diffuze Map:

H - |
[O00 | 1ake teture (SHAKE2.JPG) |

2] - "

Note that the material type is Architectural.

Revit materials that are based on bitmaps
transfer properly into 3ds Max, maintaining the
correct scale. You can, however, edit the scale
to better suit your needs.

The Diffuse Color represents the color of a
surface under direct lighting. A diffuse map
replaces that color with a map, such as a
scanned image (bitmap).
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3.

In the Bitmap Parameters rollout, click
View Image.

Close the View Image window.

In the Coordinates rollout, select the
Use Real-World Scale check box.

Enter 1200 and 400 in the Width and
Height fields, respectively.

1- Bitmap Parameters

|

Bimap: \ccuRenderRedish SUPPORT \Material\SHAKE 2 JPG |

Reload Cropping/Placemsant
= [

[ Spacify Cropping/Placement (1:1) |BE =]

o w08 UMAT 20 2 Wil = HT & uv

] - Coordinates

® Texture © Environ Mapping: |Ex

b 2
¥ Usze FRealworld Scale I

TTH=aF L= LEH

v Usze Real'world Scale

Offzet
Wit | [0.0rmm

Height:|l:|_|:|mm ﬂ
LT R NE R |

v

The bitmap appears in a window. It shows
shingles spread out roughly 1200mm across by
400mm high.

To correctly apply this map to the roof, the
dimensions of the image must be known, or
closely approximated. This is based on
knowledge of the physical size of the objects
shown in the bitmap. For this exercise assume
it is 1200mm wide and 400mm high.
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7. Close the Material Editor. The map
appears at the correct scale in the
scene. However, it isn’'t wrapping
properly.

8. Verify that the roof is still selected.
9. Go to the Modify panel.

10. From the Modifier List select Map |Fh:u:|fs <Eap;;;: Y — F With the Map Scaler modifier applied, the
Scaler OSM (Object-Space Modifier). : shingles wrap around the roof correctly.
Madifier List ~|

E ditable Mezh
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4.3 Replacing Revit Architecture Procedural Maps

1. Zoom in on the columns below the
porch.

2. Press M to open the Material Editor.
3. Choose the second sample slot.

4. Using the Pick Material from Object

tool as earlier, click one of the columns

to sample its material.

5. Note that the material coming from
Revit Architecture also translates as
an Architectural material type.
However, it has a procedural map
assigned in Revit Architecture that
does not carry over to 3ds Max after
file linking.

6. Click None next to Diffuse Map.

7. Inthe Material/Map Browser, double-
click Bitmap.

, |stone = Aichkeches

= Templates |
| User Defined -

= Physical Quaiies |

Shiriness: [ =i Mone |

Material/Map Browser

 hew
[EE%0 | %X

o Asbiert/Fieflactive Dicclusion (bats j

B[]

Procedural maps are based on mathematical
algorithms. They avoid the need for a fixed
bitmap file and have the advantage of being
adjusted to suit the application. 3ds Max
supports procedural maps. However, those
applied within Revit Architecture are not
brought in with file linking. In that case, only the
diffuse color is taken into account.
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8. Inthe \Scenes working folder, select

the file named Beton-Stone-Bump.jpg.

9. Enable Show Map in Viewport and set
the sizes to Width:1600 and
Height:1000. The concrete map
appears, properly scaled in the
viewport.

10. Close the Material Editor.

Avg B33 Max 813

| Avg 0ZMax 02D

0% %X @4 %]

liffuze b ap: *, IME‘F' #0 L—[ |

Coordinates

¥ Show kap on Back

Offzet

@ Tewture ¢ Enviran Mapping:IEHpIicitMap Char

tdap Channel [T

¥ Use Realwoarld Scale

=
o

IZE

width: [00mm 2]

[TE00.0m

Height: [0 Do ﬂ

kdirrar
r
r

<l <

< =
== .
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4.4 Applying a mental ray Arch & Design (mi) Material

1. Inthe Material Editor, click the Go to
Parent icon to go back to the top of the
material definition.

2. Click the Architectural material type.

3. Inthe Material/Map Browser, double-
click Arch & Design (mi).

4. From the Templates list, select Rough
Concrete.

anzmittance
g 0% Max: 0% Diffuze, 0%

1% | o @ 1] &)s:
—Ll Bitrnap

|0l |@ |17 & &
x| Architectural

Templates

[Select a template] j

==

1ppearance & Attributes}
. Matte Finigh

. Pearl Finizh

. [Glozsy Finigh

f materi {FiniShES}

. Satin%arnizhed *ood

R = 1
=| §|. Rough Concrete
| rom—

-~

The Arch & Design material is a mental ray—
specific material designed to support most
materials used in architectural and product-
design renderings. It is based on templates and
therefore easy to set up. It supports most hard-
surface materials such as metal, wood, and
glass. It also works well with fast, glossy
reflections and refractions and high-quality
glass.
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In the Main Material Parameters
rollout, click the M (Map) next to the
Color swatch.

In the RGB Multiply Parameters

rollout, click the button next to the
Color #1 swatch. It represents the
concrete bitmap.

Enable Show Map in Viewport. The
map scale needs to be adjusted before
it displays properly.

Select Use Real-World Scale check
box, and set the width and height sizes
to 2000mm. The bitmap now appears
on the columns scaled correctly.

kd ain material parameters

| 1.0 ﬂ Calor:

- AGHE Multiply Parameters |

Cokor #1: | | e Castir-Plce Flat Broom Grey g | |7
Coler #2: | | tough concrete (modulaion) (Noise |

Colar 1: . !lmghmmlzlhmd
1= Cocedinale
& Teotwe © Ervion Mapping [E

Sl Mao an Back ]
RealwWirld 5 cale
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Unit 5: Lighting

5.1 Creating a Daylight System

1. Open Lakehouse 5.1max.

2. From the Create panel, select the
Systems category.

3. Click Daylight.

4. Click and drag anywhere in the top
viewport to define the compass.

5. Inthe mental ray Sky dialog box, click
Yes.

6. Drag the cursor sideways to extend the
Orbital Scale.

#| 7 @@ T
¢ Wrol - A= N E
|5tandard ﬂ

mintal ray Sky
Yo are creating a ‘wr Sy’

i
-
M“/ It i recommended to akso add a 'me Physical Sky' ersronment map.

Do o weank Hhis to be dore automatically®

Compass size is set for convenience only. It
does not change the effect of the light.

This dialog box appears if the defaults switcher
is set to DesignVIZ.mental ray and there isn’t
an existing map assigned to the render
environment.

Use Orbital Scale to position the daylight head
away from scene geometry. The position
doesn't affect rendered output.
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7. Inthe command panel, click Get
Location.

8. Select Denver CO in the list.

9. Click OK to close the Geographic
Location dialog box.

10. Right-click in the current viewport to
cancel the daylight system creation.

11. Click Rendering menu > Environment.

— Location

| San Francizco, Ca

Latiude:  [37618 3]
Longitude: |122-3?3 ﬂ

b

[

Ji' i |

Rendering Cusktomize MAxXScripk

Render...
Ernvironmentk. ..
Effects...
Advanced Lighting

Help

F1o
g

The daylight system shows up as an assembly,
rather than a light.

The Date, Time, and Location controls for the
daylight system appear in the Motion panel.
The light parameters appear in the Modify
panel.
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12. Note that the mr Physical Sky
environment map appears under
Background.

13. Under Logarithmic Exposure Control
Parameters, click the Exterior
Daylight check box.

5.2 Animating Time of Day

1. Open LakeHouse-5.2.max.

2. Inthe Perspective view, select the
daylight system (Daylight01).

3. Go to the Motion panel.

& Environment and Effects [;]

Erviorment  Effects |

B Camimon Paramelers ||
|' Background

Color; EMWHHE Map
. {w Prosca ) |
e— |

[= Logarthmic E sposure Conkrol Parameters

Bightness: [F50 2| I Colos Correction: [ |

Conteast [S00 2| [T Desaturate Low Levels

Mid Tanes: [T0 - fect Indrect Only
Physical Scale: [T500.0 & || ¥ [Esterior daviight

h|f|d%h|“r|

| D aylight01

Enabling Exterior Daylight adjusts exposure to
account for the sun’s high energy level.

Ext. daylight off.

Ext. daylight on.
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4.

In the Control Parameters rollout, set
the time to 8:00 and the day to June 1.

In the bottom-right corner of the screen,
click the Time Configuration icon.

Set End Time to 300.

Click OK to close the Time
Configuration dialog box.

Drag the time slider to frame 300

Enable Auto Key animation mode.

Arimatian

- Contral Parameters |

[T Manual Ovenide
Azimuth Alttude

EE

Time

Hoawrs Minz.  Secs.

|37

E

Manth D& ear
[E & 2|[2007 2

3] M| N

| |

-
b

> o8

w | O OH ] oF

Start Time: [0 %] Length: [300 =

End Tirme:

300

ﬂ Frame Caunt; |3EI'I ﬂ

Re-zcale Time | Current Time: IEI ﬂ

|:|| |2$D| I I’:EI]

elected ﬂ I-H| «l

; _ﬁe}l Filters... L |ﬁ

Setting the animation End Time to 300 frames
results in 10 seconds of animation based on the
NTSC standard of 30 frames per second.

Auto Key causes an animation key to be
created when time parameters are changed.
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10.

11.

12.

13.

14.

15.

16.

Set Time to 8:00 p.m. (20 hours on the
24-hour clock).

Turn off Auto Key.
Click the Play Animation icon to view

the daylight head move across the
scene.

Click the Go to Start icon to return the
time slider to frame 0.
Verify Daylight01 is still selected.

On the main toolbar, click the Curve
Editor icon.

Close the Curve Editor.

i @ 1=

| aJ
[ e ]

| ElTrech Wew v 10w

(Vi Comrolir omin G Core Grbarn ke e U

| Hh"': i o e i S N -, 00 Y1

RS

& el 3]

The effects of the daylight system at various
times of day can be seen when you render the
animation, but first, you need to adjust some
additional values.

You can also “scrub” the animation slider bar to
go to a particular frame of the animation.

The Curve Editor shows a graphical display of
the animated time. The value of the animated
characteristic is shown on the vertical axis (in
this case, 8 a.m. to 8 p.m.), while time in frames
is displayed on the horizontal axis (in this case,
frames 0 to 300).
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5.3 Creating Interior Omni Lights

1. Open Lakehouse-5.3.max.

2. Verify that the top view is active, and
then maximize it by pressing ALT+W.

3. Adjust the viewport so that the house
fills the screen.

4. Inthe Create panel, choose the Lights
category.

5. Select the mr Area Omni type.

6. Click in the center of the living room to
create the light.

7. On the main toolbar, choose the Move
tool.

w| @] A @@ T
o fﬂ. Q. A%

| Standard

g B

[~

Sl

1 _ |
| T T
:RI.E'"

I ‘
T LR —h__|||_|_|_|_|__"-*"':Tr LAY

aiTay i N AN

When created, the light is positioned on the
home grid (level 0). Its Z-coordinate needs to
be adjusted to bring it up to the correct level.

An omni light is like a bulb. Light rays emanate
in all directions.
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8. In the transform type-ins at the bottom
of the screen, set the Z-position value
to 4000.

I1$DI I I1I|:|I I I1 nI I I%ﬂl I I1$

*aTﬂvI g6 5/8" I_IZ: 138 =) Gr

9. In the top view, press and hold SHIFT ; ' |' Holding the SHIFT key causes the object to be
while moving the omni light toward the l] ) duplicated.
den. [ ﬁ} B

|

L
SETH
S il

L II g~ =R Al
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10.

11.

12.

13.

14.

In the Clone Options dialog box, click
Instance.

Click OK to complete the command.

With the second light selected, go to
the Modify panel.

Open the Intensity/Color/Attenuation
rollout.

Click the color swatch.

Clone Options

e

Object Zantroller
 Copy & Copy
® |nztance  nstance

" Reference

MHumber of Copies:

-

M arne:

mr Area Qmnil2

Cancel

[ - Intengity/Color/dttenuation
Multiplier. [7.0 |
|—Deca_l,l

The second light is an instance of the first.

Adjusting the parameters of either light affects

both.
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15. Set the RGB light color to R:255,

16.

G:240, B:150. This gives the omni
lights a yellow tint.

Under Decay, set the decay type to
Inverse Square and the Start value to
15000. A wireframe sphere appears
around the selected light.

Caolar Selector: Light Calar

= _—
g e |

B Green | Bl
i Bl L
H Al

5 . —
e vace [ | :

By

| - Irtensity/Color&tteruation |

Multiplier: [T0 2

Decay

Type Ilnverse Square vI

Stati[T5000. 5| [~ Show

The Inverse Square decay simulates best how
light energy decays in the real world. The decay
Start distance value usually requires a bit of

trial and error based on the scene you are
working on.

Remember that changes applied to this light
also affect its instances in the scene. Both
interior lights now have a yellow tint and are set
to attenuate starting from a distance of
15000mm (15m).
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5.4 Animating the Omni Lights

1. Open Lakehouse-5.4.max.

2. Select one of the two omni lights in the
top view.

3. Go to the Modify Panel.

4. Inthe Intensity/Color/Attenuation
rollout, set the Multiplier to 0.

5. Move the time slider to frame 251.

< w0 o]

[TTTTTTTTTREITTTTTI

6. Click Auto Key to turn animation mode
on.

7. Inthe Modify panel, set the Multiplier [ Intensiy/Color/Atteruation | The light intensity is now animated to go from 0
to 60. - " to 60 between frames 0 and 251. To simulate a

Multiplier: [E0.0 2] | light switch, the intensity change has to happen
Iy much faster.

8. Disable Auto Key mode.

9. On the track bar in the bottom-left
corner of the screen, select the
keyframe at frame 0.

10. Drag the keyframe to the right until it i As a result of these changes the light’s
reaches frame 250. Keep an eye on the multiplier value changes suddenly from 0 to 60
status bar for reference. — - in the space of one frame (between frames 250

=z ‘ ? z:u 40 5:|:| and 251), which corresponds to 6 p.m. The

5 effect is demonstrated in the next unit:
| [ LightSele 8 [3] xfas120 | 20 dering.

| | b aving kewlz] from O to 5 [5]
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Unit 6: Rendering

6.1 Creating and Positioning a Camera

1. Open LakeHouse-6.1.max
2. Right-click the Perspective viewport Views » v Perspective The top viewport can also be activated by
label. Click Views > Top. Usar pressing T.
v Smooth + Highlights Front
"Wireframe Back
Other r -
Edged Faces Bu:utptcum
Transparency Left
3. Zoom back to get a better view of the
house and lake.
4. On the Create panel, select the b [ i
] o I’ L"h
Cameras category. W ?| .{E\n| '(@| | T |
D 4 *%'\ A7
| Standard -
5. Click Target. Target and free cameras are the same, except
that Target provides a helpful way for aiming
the camera.
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6. Click and drag in the viewport to create
a camera in approximately the position
shown.

7. Go to the Modify panel.

8. Under Stock Lenses, click 35mm.

9. Press C to view the scene through the
camera lens.

10. On the main toolbar, click the Move
tool.

11. In the type-in fields at the bottom of the

|- Parameters

Lens: | 350 ﬂ il
| FOv: [54332  2|dea

[~ Orthographic Projection

Stock Lenzes

85mm | 135mm | 200mm |

><:| -35 O

zlvfssm  2lZ{oom

B

To position a target camera, click and drag from
the position of the camera to that of the target.

This sets the camera with a wide-angle shot. A
35mm camera distorts the perspective slightly
but captures more of the scene.

The camera and target coordinates are
provided here for convenience. In practice, you
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screen, enter X: -35, Y: -5.5, and Z: 0.

12. Right-click in the viewport. Click Quad
menu > Select Camera Target .

13. Set the target coordinates to X: 12, Y:
17, and Z: 4.

6.2 Using Camera Viewport Controls

1. Open LakeHouse 6.2.max.

In the following sequence you'll try
several camera viewport controls. In
each case you can cancel the view
change by right-clicking or by pressing
ESC before you release the left mouse
button. If you inadvertently change the
camera view, press CTRL+Z to undo
the command.

2. Click the Orbit Camera icon.

3. Click and drag in the viewport to adjust
the camera position, and then right-click
before releasing the left mouse button.

W Q&

> e

B

move the camera, its target, or both in any
isometric view, and the camera viewport
provides interactive feedback.

The viewport navigation tools are in the bottom-
right corner of the screen.

The Orbit Camera tool moves the camera
around its target.
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4. Press and hold the orbit tool, and click Pan Camera moves the target about the
Pan Camera . camera.
5. Click and drag in the viewport.
6. Click Truck Camera. |_:_ 7 & Truck Camera moves the camera and its
> : target in a direction perpendicular to the line of
| > sight.
7. Click and drag in the viewport.
8. Click Dolly Camera. FS ¢y & Dolly Camera moves the camera closer to its
s . target.
kA
9. Click and drag in the viewport.

6.3 Animating the Camera

1. Open LakeHouse 6.3.max.

2. Move the animation slider bar to the
end of the animation (frame 300).
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3. Enable Auto Key animation mode.
- 3 300/ 300 I |>
[T TTT]TTI
e — L 280 !

At Kepl BEE=E: j [ | -l

=10/ KeyFiters.. | 4 [[30

4. Click the Dolly Camera icon.

5. Click and drag upward in the camera
viewport until the camera is closer to
the house.

6. Disable Auto Key.

7. Play the animation. . | T EI i |“| The camera moves toward its target on
playback.
el [0 Bl

p. 54



6.4 Using the Render Dialog Box

1. Open LakeHouse-6.4.max.

2. Move the Time Slider to frame 150.

3. On the main toolbar, click the Render
Scene Dialog icon.

4. Verify that the Common tab is active.

5. Under Time Output, verify that Single
is selected.

6. Under Output Size, click 800x600.

| == E Wiew

2] Render Scene: mental ray Renderer

-

nE]

Indrect llumination | Processing | Render Elements |
T e
i = = L]
[ - Common Farameters |
Every Mt Frame: [10 =
" Active Time Segment [ Ta 300
¢ Range [0 sl 1o [T00 =
- Output Size
Custom | Apeture Width{mm]: [350 2]
Widkh: [Z 3 320240
Height 240 32| B40x480 BO00KE00 |

Image Aspect 133333 |8 Pieldspect [TT 28

At frame 150 the front of the house is
illuminated by the sun.

F10 also opens the Render dialog box.

Single causes the currently selected frame to

be rendered.
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7. Click Render at the bottom of the
dialog box.

6.5 Setting Final Gather

1. Continue with your existing file.

2. Inthe render window, click the Clone
Rendered Frame Window icon. This
clones the window so you can compare
the last rendering with any new ones
you create.

3. Open the Indirect lllumination rollout
of the Render dialog box.

4. Under Basic, select the Enable Final
Gather check box.

[ Camera01, frame 1

The scene renders, but areas in the shadows
are too dark. In the real world, light bounces off
surfaces to illuminate areas that are not under

direct lighting.
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5. Select the Draft preset option.

6. Click Render.

7. Close the Render Dialog and the
render windows.

E Render Scene: mental ray Renderer

Commen | Rendsrer |

Indrect llumination | | Processing | Render Elements |
B Final Gather ]
Fresel: Draft |

Basc

nahh-Fndehu Mukgher 10 2]
Irvtial G Pont Density: i —
Riays per FG Peint [z
Irferpolate Over Mum FG Points: [ 2

Presets offer a quick method for setting Final
Gather parameters. Start with Draft and work
your way up for better quality. In many cases,
you will find draft mode to be satisfactory.

Final Gather has simulated indirect illumination
so that areas in the shadows are now visible.
Compare this last render with the previous one
you did.
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1. Continue with your existing File.

2. Click Rendering menu > Show Last
Rendering.

3. Inthe render window, click the Save
Bitmap icon.

6.6 Saving a Rendered Image from the Framebuffer Window

Rendering Customize  MAxScript

Render, ..
Ernviranment, ..
Effects...

Advanced Lighting
Render To Texture...
Batch Render...

mental ray Message ‘Window, ..

Material Editor. ..
Material/Map Broveser. ..

Wideo Post,.,

I Show Last Rendering I

Panorama Exporter. ..
Print Size Wizard...
RAM Plaver. ..

&) camera01, fi

Help

Fio
d
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4.

5.

Select JPEG File from the file type list.

Enter LakeHouse as the file name.
Click Save.

In the dialog box that appears, set the
JPEG quality to 100%. Click OK. The
image file is saved to disk.

Al Formats

All Farmatz

A4 File [*. awi]

BrP Image File [*.bmp]
k.odak Cineon [*.cin)

MO QuickTime File [F.mov]

Encapzulated PostScrpt File [F.eps,” ps]
=y i, vy :

e

hdr.”. pic]

6.7 Saving Directly from the Render Dialog Box

1.

2.

3.

Continue with your existing file.
Open the Render dialog box.

Under Render Output, select the Save
File check box.

Click Files.

Choose the JPEG file type from the list.

Name the file LakeHouse2.

— Render Output

ave File

JPEG file sizes are relatively small, even when

set to high quality.
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7.

8. When the rendering is complete, close

9.

Click Render.

the Render dialog box.

Click File menu > View Image File.

10. Locate the file LakeHouse2.jpg you

just saved, and click Open to view it.

6.8 Rendering an Animation

1.

2.

3.

Open LakeHouse-6.8.max
Open the Render dialog box.

Under Time Output, click the Active
Time Segment.

To speed up the process, set Every
Nth Frame to 10.

Under Output Size, click 320x240.

Under Render Output, click Files.

[- Common Paramelers

Time Output

" Range: [0 3| 1o [100 =

File Numbes B aze: Iﬁ ﬂ

™ Single Every Nih Frame:E_ —

 Frames |I,3,E-'| ]

Render Output
[T SaveFile

Setting Every Nth Frame to 10 causes 3ds
Max to render every tenth frame. This speeds
up the rendering by approximately 10 times and
is useful for early evaluation of an animation.
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7. Select AVI File from the file type list.

8. Enter LakeHouse in the Filename field.

9. Click OK to accept the default Cinepak
Codec by Radius.

10. Click Render at the bottom of the
dialog box.

11. Click File menu > View Image File.

Al Formats

>l

24/] File [*.avi]

K.odak Cineon [”.ﬁ

A¥| File Compression Setup

Compreszar

|Cinepak Codec by Radus
Quality (100 =Best] 100

Kevframe Rate: |15

Setup |

The Cinepak compression codec creates AVI
files that are relatively small and that play on
any PC running on a Microsoft® Windows®
platform.

Rendering the animation takes some time.
During the process you see a progress
indicator. For your convenience, a rendered
version of this animation has been provided.

View Image File can be used for single images
or animation files.
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12. Click LakeHouse.avi and click Open. 1@ Wit st i 5|
The animation plays in Windows
Media® Player.

The animation shows a camera shot moving
toward a house by the lake. Lighting changes
as the environment shifts from morning to
evening. As the sun goes down, the lights
inside the house are switched on.
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