Tutorials:

Using Autodesk
Autodesk’ Revit* 3ds Max

Design 2010
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Using Autodesk Revit

This tutorial is intended for those who want to take designs created in Autodesk Revit and
add professional rendering effects in 3ds Max Design.

Revit data is imported as an FBX file, a format preferable to others (such as DWG), for its
ability to transfer scene metadata as well as geometry, material, and lighting information.

Once the FBX file has been imported, you can use the capabilities of 3ds Max Design to create
photorealistic renderings based on the Revit data.
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In this tutorial, you will learn how to:

B Prepare scene files created in Autodesk Revit for export to 3ds Max Design.

B Import Revit FBX files into 3ds Max Design, carry out test renders and make required
adjustments.

W Add Sky Portals to improve the interior daylight illumination of enclosed structures.
Use the Scene Explorer to organize objects created in Revit.

Edit properties of Revit objects in 3ds Max Design.

Skill level: Intermediate

Time to complete: 1.5 hours

NOTE The time to complete estimate does not take into account the time required to
render the images of scenes you develop in this tutorial. If you wish to render all the
suggested images, add approximately three hours of to the estimate.
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Preparing the Scene in Revit

Set up the lesson:

To complete this lesson, you must have Revit installed on your workstation.
Open the Revit application and navigate to the
\scenes \interoperability \using_autodesk_revit_files folder. Highlight beachhouse.rvt

and click Open.
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If you do not have Revit installed, proceed directly to the next lesson,
Importing Revit Files Into 3ds Max Design on page 790.

Change the roof material in Revit:

The beachhouse.rvt scene features the model of a bungalow, sited on a beach.
In the steps that follow, you will use options in Revit to change the model’s
roof material, in preparation for the scene’s export.

NOTE Even though you can modify materials in 3ds Max Design, it is a good idea
to make your changes in Revit if this is the application you are the most comfortable
using.
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2 On the Element Properties dialog, click Edit/New.

Select the roof object and click the Element Properties button.

Farnily: Syskem Family: Basic Roaof (]

Type: Warm Foaof - Timber [ Edit | Mew. ..

3 On the Type Properties dialog > Type Parameters group > Construction
rollout > Structure item, click Edit.

Farnily: Syskem Family: Basic Roof V

Type: wWarm Roof - Timber [ Duplicate. .., I

Rename. .. ]

Twpe Parameters:

Parameter | Walue

Construckion

kS
Skructure q_ Edit,. _E
R
|

Graphics
Coarse Scale Fill Pattern
Coarse Scale Fill Colar I Elac):

4 On the Edit Assembly dialog, click <<Preview.
A panel displays to the left, showing a detailed cross-section of the roof.
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Fdin Acssembly

*“'_] Farrily: Basic Roof
© Type: ‘Warm Roof « Timber
Totalthickness:  300.0 (Defaul)

Lavers
Funcion |  Maerid |
|1 _|Finish 1[4] Roofing - Slate
|Z_|Membrane Laye  Roofing - Felt
13 |Thermal&r Lay  Insulation | The
TLAE R LI DL LU DL DL Ly 4 Mﬂm“ Lﬂ"'ﬂ uw .rmﬁtu
B AP I R A R R A El:m i ! W
6 _|Substrate [2] Wood - Sheathi
S| | [7_|substrate [2] Wood - Frring
B |Structure [1] Structure - Timb
3 |Core Boundary Layers Below W

:

v
<] [ (k]
‘Window Capture Test
@I Vi |Sm:tlun Madify type ‘ﬂ [ Preview 2> ] I O ]

5 In the Layers group > Material column, click the top item in the list,
Roofing - Asphalt, then click the browser icon.
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Lavers

Function

Firish 1[4]
Membrane Laye

Membrane Lave
Core Buundary
Substrate [2]
Sul:ustrate (2]
Strun:ture [1]
Core BDI.II'IdElI"[l"

I“‘:'I“'I”IC“IL”I*‘I“I”I“

ThermalfAir Lay
"f'-.-'apcuur ,l' Mu:ustu oo

~ Roofin -.ﬁ.spha_] ao0)
Raeofing - F

Insulation ,l' The 3I:II:I

Layers Ahuve Wo0.0

Wood - Sheathi 200

_' E'-.-'u'u:u:uu:l Flrrlng _§5EI o _. _- _. _. _- "
QStructure Tlml:u ‘180, U T

Layers Below W l] 0

Delete Ip

Ma;aid"_'-ibjl:kness | Wraps | Wariable | *'\J'

6 On the Materials dialog, click the Render Appearance tab to display a
thumbnail of the roof shingle.

| Graphics | Render Appeatance | Identity | Physical |

Preview

Roofing Composition Shingle Gray [

Render Appearance Based On;

Replace. ..

7 In the Materials group, scroll down and choose Roofing - Slate.
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Materials

Material Class: | <pll= ;-v

Plastic - Blue ~
Plastic - Formed Plastic
Plastic - GRP - Glass Reinforced Plastic
Plaskic - Yinwl Cove Base
Foche

Porcelain - Tvory

Porcelain - Linen

Precast Concrete Panels
Fender - Beige, 3mooth
Render - Tan, Textured
Fender Material 255-0-0
Render Material 255-255-255
Foofing

Roofing - Asphalt

Foofing - EPDM Membrane
Roofing - Felt

Foofing - Metal

Roofing - Slate

Foofing - Tile

Sash

Site - Earth

Site - Grass

Site - Hardcare

If this material is not available on your system, click Replace and choose
an alternate material from the Render Appearance Library.

8 Click OK on all the open dialogs to exit the material edit controls.

The texture and mapping coordinates of your selected material will be
properly transferred to 3ds Max Design, with no further intervention
required on your part.

Check light-object properties in Revit:

Like materials, all light-object properties in the Revit scene are accurately
transferred to 3ds Max Design. It is therefore best to make sure that the lights
you have in the current scene possess the properties you want to use in 3ds
Max Design.
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1 In the Project Browser, under Views > Ceiling Plans, double-click Level
1, and zoom in to the model.

Beachhouse.rvt - Pro... |:|
=08 Wiews [al]
- = Floor Plans
o Level 1
b Lewel 2
. Site
= Ceiling Plans
o Level 1
b Ll 2

O O o a

2 Select any ceiling light object in the scene.
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A description of the light object displays in the upper-left toolbar, as
shown below.

R
LA ¢
EEHE S & aox
/e Plane 8B % (1T P A5 [h [D s
@ht Flat Found @ a0 - 2?

1 1
Basics T

I—r

3 Click the Element Properties button and on the Element
Properties dialog, click Edit New.

4 On the Type Properties dialog > Type Parameters group, scroll down to
the Photometrics rollout and review the parameters displayed.
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Photometrics ]
Light Loss Factar o 1 |
Initial Intensity | B0 00 W @ 14,25 [mi |
Initial Calor f— 4500 K I
Emit From Circle Diameter 254.0

Emit Shape Yisible in Rendering ]

Dirnming Lamp Color Temperature Shi <Mone =

Color Filter Whike |

These values, particularly Initial Intensity and Color, will affect the
rendered result in 3ds Max Design, so be sure these parameters contain
the result you are looking for. (You can later update these values in 3ds
Max Design, if you need to.)

5 Click the Initial Intensity button to view more detail on light intensity.

NOTE 3ds Max Design uses Lumens to measure light intensity of objects,
not Watts. When a Revit scene is imported into 3ds Max Design, all wattage
is converted into Lumens, but the light object intensity is unaffected.

-

Initial Intensity

(%) wattage: 60,00 W .

Efficacy: 14,25 I

{7 Luminous Flux

{7 Luminous Inkensity:

{7 Huminanice:

&k a distance of:

(0] l [ Cancel

6 Click OK to exit the dialogs.
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7 Backin Level 1 view, select the Pendant Light object and click the Element
Properties button to open the Element Properties dialog.

==]_

8 Click Edit/New and review the Photometric properties, as you did for the
ceiling light object.

9 Click OK to exit the dialogs.

Create a camera:

By default, the 3D view in Revit uses an isometric perspective, but the
recommended view for scenes exported to 3ds Max Design is a camera view.
You must therefore have at least one camera view created in Revit before you
export the scene.

While you can create multiple cameras in Revit, only one can be exported to
3ds Max Design. In this case, you will create a camera for an exterior viewpoint.

1 From the Project Browser, navigate to Views > Floor Plans and double-click
Level 1.

2 Go to the View menu and click Camera.
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Basics

Wi
[:g Madify

t A Floor Plan. .
L ceiling Plan, ..
[C1} Plan Region
L& Section

4 Elevation

1 Callout

P Drafting Yiew. .

4 Walkkhrough

3 Place the camera by clicking on the lower-right corner of the scene, then
click the gizmo at the front double doors.
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®

A camera view is now created. This is the view you will initially use to
render your image in 3ds Max Design.
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4 Iﬂ Click the Element Properties icon and on the Element Properties
dialog > Instance Parameters rollout, scroll down to the Extents rollout.

5 On the Identity Data rollout > View Name field, change the name of the
camera to Exterior.

Identity Data :
Vel o R |
Dependency .. Andependent o
THeonsheet .
Default View Template

3

‘Mone E

6 Turn off Far Clip Active.
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Instance Parameters - Conkrol selected or to-be-created instance

Parameter | Yalue |'_A
Defaulk Wiew Template Mone
Extents R
Crop Region Yisible
Far Clip Ackive 1 )
Section Box ]

With this option turned off, the camera will be able to detect the scene
terrain beyond the bungalow model. As with light and material properties,
you can also modify clipping parameters in 3ds Max Design if you need
to.
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Camera view with clipping turned off, showing scene background

Check the render setup and export the scene:

1 Right-click View and choose Rendering to display the Rendering panel.

786 | Chapter 9 Using Autodesk Revit



2

Basics | 1 B

¥ Basics
[ Mo v Wiew
- v Modelling
% Drafting
Rendering
Sike
Masz=sing
Foorn and Area
Skructural
Conskruction

Click Rendering Dialog to display the Rendering dialog.

Basics

View

Modelling

Fendering
[:% Modify

(L ¥ Rendering Digf)

Most of the rendering values do not need to be changed, since the actual
rendering of the scene will take place in 3ds Max Design. The Scheme
setting in the Lighting group is one possible exception.

If you choose Sun Only in the Lighting group > Scheme drop-down list,
only the daylight system will be turned on in the 3ds Max Design scene
and all the man-made light objects will be turned off. Conversely, if you
choose Artificial Only, just the man-made light objects will be used in
the scene and the daylight system will be turned off.

In this case, you do not want to use the interior lights yet, so keep Exterior
- Sun Only as your setting. (You still have the option of turning the
man-made lights back on in 3ds Max Design, if you need to.)
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Lighitirig

Scheme: | Exterior - Sun only W

Sum: | Sunlight From Top Right| s

4 In the Lighting group > Sun setting, click the Sun drop-down menu and
choose Edit/New from the list of presets.

Lightirig

Scherne: | Exterior - Sun only w

Sumi | Sunlight From Top Right|

Surlight From Top Right
Sunlight From Top Left
Surnrmer Solstice
Eackground Winker Solskice
—{5pring Equinox
Style: | SHFall Equino:: —
Cne Day Solar Study - Boston, MA, USA
Clea Multi Day Solar Study - Boskon, Ma, LSS —

summer Solstice Solar Study - Boston, MA, US4
Haze: |-|Winter Solstice Solar Study - Boston, Ma, LS8
Spring Equino: Solar Study - Boskon, Ma, LS8
Fall Equino: Solar Study - Boston, Ma, US4
Image Spring Solar Study - Bostan, MA, USA

adjust Summer Solar Study - Boston, MA, USA
Fall solar Study - Boston, Ma, USa

Winker Solar Study - Boston, MA, US4

my - Boston, Ma, USA
Edit/Mew...
I

Here, you will set the geographic location and time of day for the position
of the sun created by the daylight system.

On the Sun And Shadows Settings dialog > Still tab, Sunlight From Top
Right is automatically selected from the list of single-position presets.
Single Day and Multi-Day tabs let you choose presets that animate the
sun position over the course of one or more days.

1
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[arme
[ SEill Single-Day | Multi-Day

| Sunlight From Top Right
sunlight Fram Top Left
summet Solstice
Winker Solstice

| Spring Equinox

| Fall Equino:

Duplicate ‘ [ Rename ] [ Delete

With Sunlight From Top Right selected, click Duplicate.

This creates a new preset that you will customize and save for later use.

In the Name dialog, type East Coast.

This name is appropriate because you want the daylight system to show
the actual sun position at Cape Cod in mid afternoon.

In the Settings group, turn on By Date, Time and Place.
Settings
{*) By Date, Time and Place

Place: Boston, Ma

Date and Time:| 5/10 e z17em L)

Leave Place set to Boston, MA since this city is in geographic proximity
to Cape Cod. Check that the Date field is set to 5/10 and the Time field
is set to 3:17 PM, then click OK.

You are now ready to export the scene file in FBX format.

From the main menu, choose File > Export > 3ds Max (FBX).
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10 On the Export 3ds Max (FBX) dialog > File Name/Prefix field, rename the
file my_beachhouse, and in the Save In field, navigate to the folder where
you want to store the scene for ready access. You will import the scene
into 3ds Max Design from this folder in the next lesson.

11 Click Save to export the scene.

Next

Importing Revit Files Into 3ds Max Design on page 790

Importing Revit Files Into 3ds Max Design

Set up the lesson:

The Revit file you will import is based on the metric system. Your work session
in 3ds Max Design must therefore be in metric units.

» Open 3ds Max Design and from the main menu, choose Customize >
Units Setup. In the Display Unit Scale group, turn on Metric.

rUnits Setup -

Syztern Lnit S etup |

— Dizplay Unit Scale
# Mehic

IMeters j

U5 Standard

| =1 -

Default Unitz: & Festd lhches
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Import the FBX file and adjust the daylight illumination:

-

1 305 From the Application menu, choose Import > Import.

2 On the Select File To Import dialog, navigate to the folder containing the
scene file you exported from Revit in the previous lesson.

If you did not complete the previous lesson, navigate to the beachhouse.fbx
file that has been set up for you in the \import\revit_files folder.

3 Click Open to display the FBX Import dialog.

The FBX file exchange format has extensive and customizeable file-transfer
capabilities, giving you control over which types of information to include
in the imported file.

Revit files require no customization: all information from the Revit scene
will be imported.

4 In the Presets group drop-down list, choose Autodesk Architectural (Revit).

FBX Import { Version : 2009.0 )

— Prezets

Current Preset: | User defined j
Autodesk Architectural [Revit] =

— Gtatistics Autodesk Media & Entertainme =
File Mame: User defined
File: Dvirectory: CADATAND ocumentation’ Tutarialzs 0 esign-Revit Interophteeded
Filez Only
File Yersion: 700
Ei!e .f'-‘y:-:ijs Direction; ;-up

5 Click OK.

The FBX Import/Export Warning message box displays, informing you
that 3ds Max Design will be converting scene light object properties from
Watts to Lumens. This message is not an error: lights will be properly
translated into 3ds Max Design.

6 Click OK.
The Revit file is imported into 3ds Max Design.

7 Click the Point-Of-View (POV) viewport label (at first, it’s labeled
“Perspective”), and choose Cameras > 3D View: Exterior.
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The viewport switches to the viewpoint of the camera you set up in Revit.

The light objects are visible in the bungalow, but are turned off because
you specified a sun-only export format.

8 Press H. In the Select From Scene dialog, highlight the SunAndSky-002
object, then click OK.

Go to the Motion panel. On the Control Parameters rollout,
notice the settings.

The Location is properly set to Boston and the Time group > Month, Day,
Hours and Mins fields all show the daylight values you set in Revit.
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|- Contral Parameters |

 Manual
#® Date, Time and Location
" Weather Data File g

Azimuth Alitude
| 2h9 | 38

— Time

Hours Minz. Secs.

& 7 2 3

kanth Da Tear
5 20 )[200 2
Time £one: |-5 ﬂ

[ Davlight Saving Time

— Locatian

Get Locatior... |

| Boston MA

10 In the Model Scale group, drag the Orbital Scale spinner box values
upward so that the daylight object is raised up from the ground.

Orbital Scale: I .77 3m ﬂ

This helps you better visualize the sun’s current position but has no
practical effect on the scene illumination.

|' kModel Scale
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The only change you will make to the sun is its orientation in the sky,
so its rays will be directed onto the terrace and into the living room.

11 In the Location group > North Direction field, type 300.

— Location

Get Location... |

| Boston kA

Latitude: I 4213 ﬂ
Longitude; I -71.033 ﬂ

l"""[ 2.
orth Direction:  [300.0 [0

12 J Activate the 3D View:Exterior viewport and click the Rendered
Frame button.

13 ﬁ On the Rendered Frame window, click the Environment And
Exposure Dialog button to open the Environment And Effects dialog.
Here, you will set the proper exposure for the scene.

14 On the Exposure Control rollout, choose mr Photographic Exposure
Control from the drop-down list and turn on Active.
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- E xpozure Control

Imr Photographic Expozure I:l:untrl:uﬂ

v Active

Process Background
r and Environment bMaps

Render Prewvigwm

15 On the mr Photographic Exposure Control rollout > Exposure group >
Preset drop-down list, choose Physically Based Lighting Outdoor Daylight,
Clear Sky.

| - mr Photographic Expozure Contral |

— Expozure

Preset: | [Select a preset] j

[Select a prezet]

" Expos Fhyszizally Bazed Lighting, Outdoor Davlight, Clear Sky
% Photod Phyzically Blsged Lighting, Outdoor Mighttinme

| Phyzically B azed Lighting, Indoor D aylight

shutter SH Phyzically Based Lighting, Indoar Nighttime

Aperture [flHon Physically Based Lighting

16 On the Exposure Control rollout, click the Render Preview button to
quickly check how your exposure preset will affect the scene.

I - E xpozure Contraol |

Imr Phiotographic Exposure D:nntr-:nj

v Active

Proceszz Backaground
r and Environment k aps

Render Frewview

17 The result seems fine, so in the Rendered Frame window, click Render.
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The material for the terrain was not optimized in Revit. Next, you will
replace this material with one created in 3ds Max Design.

Add materials to the scene terrain and ocean:

1 Activate the Top viewport and select the Surface (terrain) object.
2 DPress M to open the Material Editor.

3 The Material Editor sample slots show default scene materials. You do
not need to use any of these materials, so in the Utilities menu choose
Reset Material Editor Slots.
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(& Material Editor - 01 - Default =]

Material Mawvigation Options | Ukilities

. El Zlean MulkiMaterial. ., i
Instance Duplicate Map. ..
Reset Materggditnr Slots
Zondense Matkrial Editar Slaks
I -

4 With the top-left sample slot already selected, click the Material Type
button (currently labeled Arch + Design) to open the Material/Map
Browser.

i Material Editor - Arch & Design (mi} - |EI|£|
rial Mawigation Cptions ilities
. Migtbrial  Mavigati ti LItiliti

Fleeeiee
200000

200000
LODDDD

'ﬁ%mﬂﬁﬂ

L
L&

| Reflectance | Transmittance |
Awvg: 50% Max: 50% Awg: 0% Max: 0% Diffuse: 0%

e % (% X% & @ DB (e e

Z* | arch &Design (mi)_1 1 arch & Design (mi) )
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5 From the list, double-click ProMaterials: Generic.
This is the material you will use for the terrain.

Material/Map Browser
I Probdaterials: Generic
SiEed | X W
3 Arch & Design (mi] i‘
& trchitectural
& Blend
% Car Paint k aterial [mi]
— Browse From: — | ‘@ Composite
£ Mt Library i3 DG5S Material [physics phen)
M Editar @ Direct: Shader
g e & Double Sided
g e % Glazz [phyzicz_phen)
P & Ink 'n Paint
& Maw ¥ Matte/Shadaw/R eflection [mi]
3 mental ray
Falnses @ Muli‘Sub Object
¥ Materials % Protd atenialz: Ceramic
I Maps . % Protd atenialz: Concrete
I Incompatible ¥ Probd atenialz: Generic
¥ Boot Only % ProM aterials: Glazing
T EuOhject % Prot aterials: Hardwood

The Material Editor rollouts update to reflect the parameters of the selected
material.

6 On the Generic Material Parameters rollout, set the both of the Reflectivity
fields and the Surface Glossiness field to 0.0.

Generic Matenal Parameters |

Diffuze Color [Feflectance] ... ... . |:| J
Reflectivity Perpendicular to Surface . . I (1] ﬂ J

Reflectivity Parrallel to Surface . ... .. ..

Surface Glossiness . ... ... ... .. ... ..
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These settings are important because you do not want the terrain to
exhibit any reflectivity.

7 Drag the terrain sample slot to the Surface object in any viewport.

8 Click the Diffuse Color (Reflectance) map button (just to the right of the
Diffuse color swatch) to open the Material/Map Browser again. In the
Browser, double-click Bitmap to open the Select Bitmap Image File dialog.

@ Material/Map Browser

I Bitrmap
[Eife @ [ 2XE
& Arbient/Reflective Ococluszion [3dsm =
{F Bitmap
& Bump [3dzmas)
& Car Paint Shader [mi]

9 Navigate to the \sceneassets\images folder, choose the terrain.jpg image
file and click Open.

10 On the Coordinates rollout, turn off Use Real-World Scale.

- Coordinates |

@& Testure  Enwiron Mapping:lE:-:pIic:itMap Chantiel j

tap Channel: I‘I ﬂ

oo i [f0 i T & uor 3
wfoo 3 [0 3 © & wio

This option is required since you will later be fitting the terrain bitmap
to fit the surface object on a one-to-one ratio. Tiling of the terrain bitmap
is therefore set to 1.0 in U and 1.0in V.

The texture map does not yet display because it does not have any
mapping coordinates assigned to it.

11 ¥4 Click to turn on Show Standard Map In Viewport so you can later
display the texture map in the viewports.
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12 .ﬂ' Click Go To Parent to move up one level in the Material Editor.
The Diffuse Color map button now displays the letter M, indicating that
a map has been applied to the diffuse color.

13 Drag the map button to the Surf. Imperfections button. When prompted,
choose Instance.

|- Generic M aterial Parameters |

Ditfuse Color [Reflectance) . ... ... ... I:I Hif
Reflectivity Perpendicular to Surface .. ... | I 0o ﬂ J
Reflectivity Parrallel to Surface ... ... .. II:I,I:I ﬂ J

Surface Glozsiness ... ... ... ... ... .. IEI_EI ﬂ J

Surf. Imperfe... pMione |

Surf. Imperfections [Bump) Amougt . | . .. I n3 ﬂ

14 Change the Surf. Imperfections (Bump) Amount to 1.0.

This creates a bump map for the texture you are about to apply to the
Surface object.

15 . | With the Surface object still selected, go to the Modify panel, and
from the Modifier drop-down list, choose UVW Map.

4| & ©|2] 2|

Surface [172564]
| U

el
Sl

Modifier List j

Editable Mesh

The Surface object displays in a mosaic pattern because the mapping
modifier is set to real-world coordinates and is consequently laying out
undersized tiles of the terrain image.
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16 On the Parameters rollout, turn off Real-World Map Size so that a single
tile of the JPEG image is applied to the Surface object.

| - Parameters |
— kapping:

Flanar

Cylindrical [~ Cap
Spherical

Shrink "Wrap

Box

Face

2T o Ll

Length:'?.ﬂﬂﬁm ﬂ
wiidth: [7588m 2
Height[0.557m 3}
UTie[TT 2 Fip
WTile[T0 2 Fip
2™ Fiip
[~ Realworld Map Size

Yy Y @

C

17 Activate the Top viewport, press F3 to display shaded view, and see how
the texture has been applied to the Surface object.
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You will now add another object to the scene. It will represent a body of
water that will serve as a shoreline.

B

18 Still in Top view, press G to hide the grid.

19 “+ O Go to the Create panel, choose Geometry, and on the
Object Type rollout, click Plane.

20 Create a plane that corresponds to the size shown in the next illustration.
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21 - Choose the Select And Move tool, and in the Front viewport,
manipulate the ViewCube until the Orthographic view resembles that
shown in the next illustration.

Importing Revit Files Into 3ds Max Design | 803



22 Press F3 to switch to shaded view, then drag the plane object on its Z axis
until its rear edge blends neatly with the contour of the terrain surface.
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23

Next, you will resize the plane so it extends out into the horizon.

f Go to the Modify panel and on the Parameters rollout > Render
Multipliers group > Scale field, type 50.

| - Paramneters |

Length:l 72 402m ﬂ
width [B2577m 2|

Length Segs:l 4 H
width Seg=[4— 3

Fender Multipliers

e[5>
D ity | 1.0 ﬂ

Total Faces : 32
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This multiplies the surface of the plane by a factor of 50 each time the
scene is rendered. This method is more convenient than typing object
dimensions in the Length and Width fields.

24 On the Material Editor, click an unused sample slot to activate it, then
click the Material Type button to open the Material/Map Browser.

25 Double-click on ProMaterials: Water to change the material type. On the
Water Material Parameters rollout, set Type to Sea/Ocean and Color to
Sea/Ocean.

- ‘i ater Material Parameters |

TWRE . ISE:EI.-"DCEE -
Color. ... ... . .. Sealloe: +

26 Drag the water material from its sample slot onto the plane you just
created. You now have a water surface for the ocean in your scene.

27 Make sure the camera viewport is selected, and press F9 to render the
scene.
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The image shows artifacts in the terrain, but otherwise looks quite
acceptable. You will optimize the rendering and add some illumination
to the interior of the model, but first you will render the same scene from
a different perspective and time of day.

Change camera perspective and time of day:

1 Activate the Orthographic viewport, click the Front face of the ViewCube
to switch to Front view and press F3 to exit shading mode.

2 Activate the Top viewport, press F3 to turn off shading, and zoom in to
the bungalow.

% Go to the Create panel, choose Cameras, and on the
Obiject type rollout, click Target.

vl
- -
[AR
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[T AutoGrd

T arget Free

4 Click on the terrace just in front of the double doors, and drag in the
direction of the camera target, the ocean, as shown in the next illustration.

NN
t\%@*
4 s

The camera is created at ground level. You will now raise the camera
object to eye level.

5 Activate the existing camera viewport, 3D View - Exterior, and press C to
display the viewport from the perspective of the newly-created camera.

6 In the Modify panel > Clipping Planes group, ensure that Clip Manually
is disabled.

U

7 * Click the Pan tool and drag downward causing the camera and
its target (the horizon) to simultaneously rise from ground level.
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8 Drag the Pan tool to the right slightly until you have a column in the
foreground.
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9 Activate the Front viewport and select the daylight object.
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(©

10 Go to the Motion panel > Control Parameters rollout and in

the Time group, change the Hours value to 18, or 6 PM.

| = Contral Parameters |

 Manual
#* Date, Time and Location
" weather Data File g

Azimuth Alhitude

(279 BG

Yea

11 Activate the Top viewport and zoom out until the daylight object is in
view. In its current position, the “sun” is too far to the left to be in the
Camera01 field of view.

12 On the Control Parameters > Location group > North Direction field,
type 260.0.

— Location

Get Lacatian... |

| Boston kA

Latitude:  [42213 %
Longitude: I'?1-D33 ﬂ

1:¥D[th Direction; !EEU.U %

This value repositions the daylight object (the sun) so it is visible in the
Camera01l viewport.
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13 J Activate the camera viewport and click the Rendered Frame
button.

14 ﬁ On the Rendered Frame window, click the Environment And
Exposure Dialog button to open the Environment And Effects dialog.

15 Click the Render Preview button to quickly check the render.

Render Preswiew

The result seems too dark, a result due to improper exposure settings.
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16 On the mr Photographic Exposure Control rollout > Exposure group >
Shutter Speed field, type 125.0, and in the Aperture field type an f-stop
of 5.6.

| - mr Photographic E xposure Contral |

— Expozurne

Prezet: I[S elect a preset] j

" Exposure Value (EVE [T7.937 2

% Phatographic Expozure;
Shutter Speed:

Aperture [f-ztop]:
Film zpeed [I150]:

The render preview thumbnail dynamically updates and shows more
detail.

17 Press F9 to render the scene.
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The sun, your repositioned daylight object, is in full view and the Surface
object and plane you created show interesting detail from the materials
applied to them.

18 With the daylight object still selected, on the Control Parameters rollout
> Time group, change the Hours back to 15 and in the Location group
change the North Direction field back to 300.

19 Switch the CameraO1 viewport back to 3d View - Exterior, and on the
Environment And Effects dialog > mr Photographic Exposure Control
rollout > Exposure group > Preset rollout, choose the Physically Based
Lighting Outdoor Daylight, Clear Sky preset.

20 Press F9 to render the scene.

The result is similar to your earlier rendering. The bungalow exterior and
its surroundings look fine, but the structure’s interior remains dimly lit.

In the next lesson, you will use a Sky Portal object to take some of the daylight
and channel it into the building to give its interior more ambient illumination.
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Next

Sky Portal Illumination on page 815

Sky Portal lllumination

Sky Portal is a light object that gathers sky light (as opposed to direct sunlight)
generated by a daylight system. When a Sky Portal is applied to objects such
as glass doors and windows, these objects become light sources. The objects

in turn cause adjacent areas, namely the interior of buildings, to be illuminated.

In this lesson, you will add a Sky Portal to the bungalow curtain window to
boost the amount of daylight entering the interior.

Add the Sky Portal and adjust scene exposure:
1 Open the scene file beachhouse_skyportals.max.

2 Activate the camera viewport and press F9 to render the scene if a rendered
image of the bungalow is not already visible from your Rendered Frame
window.
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The rendered image is illuminated solely by the daylight system, with
indirect illumination evident on the underside of the terrace canopy as
well as on the shaded surfaces of the columns and exterior walls.

Some sunlight is also penetrating the interior of the bungalow, but not
enough to make for a pleasing scene. You will correct this problem by
adding a Sky Portal to the bungalow window surfaces.

3 i:lﬁ% On the Rendered Frame Window, make a clone of the image. You
will compare this clone with image you will render a little later on.

5 On the Object Type rollout, click mr Sky Portal, then turn on Autogrid.

-

Fl-l.
|"|'“|

-~

On the Create panel, click Lights.

| - DObject Type |
v AutaGrid
T arget Light | Free Light |

mr Sk Portal

Autogrid lets you create objects directly on the next surface you select in
the scene.

In the camera viewport, move your mouse over several objects in the
scene and note how AutoGrid makes the orientation of the axis tripod
change, depending on the cursor location.
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When positioning the Sky Portal on an object, your objective is to position
the cursor so its Z axis is perpendicular to the surface.

Position the cursor at the bottom-right corner of the bungalow curtain
window, making sure the Z axis indicator is perpendicular to the surface.

Create the Sky Portal by dragging diagonally from the lower-right corner
to the upper-left corner, until the portal covers the entire area, then
release the mouse. Right-click to complete Sky Portal creation.

For a building with more and smaller windows, you would create a Sky
Portal for every window and glass door in the model. In this case however,
a single large portal is sufficient.
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8 Press F9 to render the scene, then compare the result with the rendered
image you cloned earlier.

At first glance, the two images appear identical. But upon closer
examination, you can see more detail in the latest render, particularly in
the furniture and interior walls.

Adjust interior daylight settings:

The benefits of a Sky Portal become most apparent when you adjust the interior
daylight settings, your next task. You will first need to create another camera
to view the interior of the bungalow.

1 E Make sure the Sky Portal is still selected, and on the Modify
panel > mr Skylight Portal Parameters rollout, turn off the On toggle.

[ -rmr Skylight Portal Parameters |

I~ On Multiplier: [T.0 =
Filter Calor: |:|
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This temporarily turns off the Sky Portal.

2 Activate the Top viewport and zoom in to the bungalow floor plan.

% On the Create panel, choose Cameras, and on the Object
type rollout, choose Target.

wla
- -

4 Click on the sofa at the bottom-left of the living room and drag across
the room to the target, a point just to the left of the dining-room table.

5 Right-click to end camera creation.

6 Click the Point Of View (POV) viewport label and choose Cameras >
Camera02 to switch to the viewpoint of the camera you just created.

E * The Camera02 object was positioned on the floor when it was
created, so use the Pan tool in the new camera view to raise the camera
up until it captures a better perspective of the bungalow interior.

7
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8 J Click the Rendered Frame button to display the Rendered Frame

window.

9 JE Click the Environment And Effects Dialog button to display the
Environment And Effects dialog.

10 On the Exposure Control rollout, click Render Preview.

The scene is far too dark and shadow artifacts are present. To improve
the rendering, you will need to adjust the scene’s exposure settings.

11 On the mr Photographic Exposure Control rollout > Exposure group, set
Shutter Speed to 1/ 125 and Aperture to 5.6.

The render thumbnail updates dynamically to reflect your edits.

12 The result looks much improved, so press F9 to render the scene.
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With the Sky Portal turned off, you can see how poorly the daylight is
illuminating the room. One way to improve illumination without using
the Sky Portal is by increasing the number of light ray bounces.

13 On the Rendered Frame Window > Include In Render group, turn on
Final Gather. Leave FG Bounces set to its default value of 2, then render
the scene again.

Final Gather Precision: Reuse

k:ustom ﬁ [T Geometry E

J i al Gather E

Trace Bounces Limits

Max. Reflections: |4_J Ipr':'d'-":ﬁ':"" j
Max. Refractions: |E
2

Fz Bounces:

4k

4k

Render

-
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The interior is much brighter and the number of artifacts is reduced.
However, the kitchen area remains unnaturally dark. This is where the
Sky Portal comes in.

14 Press H to open the Select From Scene dialog and select the mr Sky Portal01
object. Click OK.

15 E Go to the Modify panel and on the mr Sky Portal Parameters
rollout, turn the Sky Portal back on.

[ -ror Skylight Portal Parameters |

¥ On Multipler. [T.0 2

16 ﬁﬁ On the Rendered Frame Window, make a clone of the image,
then click Render.
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In the latest rendering, notice the detail now visible in the kitchen counter
and cabinets. Also, the overall scene color has taken on a bluish tint from
the skylight channeled by the Sky Portal.

A certain amount of graininess is also apparent, but this can easily be
eliminated by adjusting the number of shadow samples taken by the Sky
Portal.

With the Sky Portal still selected, on the mr Skylight Portal parameters
rollout > Shadows group, set Shadow Samples to 64.

| -ror Skylight Portal Parameters |

¥ On Multiplier: [1.0 =
Filker Color; |:|

Shadows
[ On [ From "Outdoors"

hadow Samples:l G4 vi

Before you render the scene again, you will make a slight adjustment to
the light object in the kitchen.
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The light appears to be on, but provides no illumination. This is because,
while the light object is turned off like all others in the scene, its material
includes glow properties. This is a characteristic you will require later
when you render the scene with artificial lights turned on.

For now, you will need to adjust the light’s material.

18 Press M to open the Material Editor and click an unused sample slot to
make it active.

&

19 Click the Pick From Material (eyedropper) button, and in the
camera viewport, click the Pendant Light object.
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20

21

22

Pendart Light - Linear - 2 Lamp 48" - 1200 [151588]

The Material Editor > Multi/Sub-Object Basic Parameters rollout shows
that the light assembly is made up of two materials.

Click the second material to display its properties.

M M ame Sub-kd aterial | OnA0
“ | nple M wal Paint (adsk] ) [ ] ¥~

D 2| Simple MH Generic (adsk) ) |[_]

On the Self I[llumination rollout, set the Luminance value to 0.0.

[ - Self lumination [

Luminance [ed/m™21. ... ... I 0.0 ﬂ
Color Temperature [Kelvin] .. ... ... ... .. I EROO.0 ﬂ

The material reverts to transparent.

Make another clone of the rendered frame, then render the image again.
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The kitchen light fixture is now dark and scene graininess is reduced.

The next illustration shows a rendered frame with even less grain. The
image was produced with shadow samples set to 512 and the following
render frame settings:

Image Precision (Antialiasing) slider bar: High

Final Gather Precision slider bar: Medium

Image Predsion (Antialiasing): Soft Shadows Predision: Final Gather Predision: Reuse——————————
Figh: Min 1, Max 16 [1X - Default Medium I Geomewry 3
' ' ' ) ' L _I\ S _I\ S I~ Final Gather 3¢

Glossy Reflections Precision: Glossy Refractions Precizion: Trace Bounces Limits
ions: - Producti -
[1.0% - Default [1.0 - Defauit Mex. Reflections: [ 2 | roduction [
................. Max, Refractions: |6 =
} ) % Render
| _| FiG Bounces: [z %
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The image is much improved, but it will typically require 3.5 hours to
render!

23 On the Material Editor > Self Illumination rollout, reset the Luminance
value for the kitchen light back to 2500.0.

This step is needed because in the next lesson, you will illuminate the
bungalow using the man-made lights you imported from the Revit scene.

24 Save your scene as my_beachhouse_sky_portal.

Next

Scene Management on page 827

Scene Management

Control of objects created in Revit is easily accomplished through the 3ds
Max Design Scene Explorer.

In this lesson, you will use scene management techniques to control the
objects created in Revit as you illuminate the bungalow with artificial light.
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Prepare the scene for artificial illumination:

1

Continue working on your own scene file, or open the scene file
beachhouse_scene_management.max.

Press H and on the Select From Scene dialog, select the mr Sky Portal01
object.

E 1 On the Modify panel > mr Skylight Portal Parameters rollout,
turn off the Sky Portal.

-mr Skylight Portal Parameters |
I on twiltiplier: [1.0 =

On the Select From Scene dialog, expands the CompassO1 node, if
required, and select the SunAndSky-002 object.

On the Daylight Parameters rollout, turn Sunlight and Skylight off to
disable their active properties.

Sunlight

Daplight Parameters |
[ Active

F

Imr Sun
Skylight [T Active

Imr Sky

=

— Pozition
" Manual
& [ate, Time and Location
" Weather Data File

Setup...

6 From the main menu, choose Rendering > Exposure Control and on the

Environment And Effects dialog > Common Parameters rollout, turn off
Use Map.
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[ - Common Parameters |

B ackground:
Color: Ervironment bap: @
- [ rr Phwzical Sky |

Reorganize Revit objects in the Scene Explorer:

You now want to temporarily remove the furniture from the scene. You can
do so in the Scene Explorer.

1 Right-click an empty area of the main toolbar, and from the drop-down
list, choose Layers.

g —_ — -
Create Selection Se v|| D|q |IZI
.

Cuskomize. ..

v Command Panel
v Main Toolbar
Axis Canstrainks
Lavers
reackar
Extras
Render Shorbcuts
Snaps
Animation Layers
Containers
Brush Presets

This will display a floating toolbar that, ordinarily, you would use to
show and hide objects in a scene. If you click the layers drop-down list
however, no layers are selectable. Layer information is not included for
scenes imported as FBX files.

i
— — ¢ 00 (defaut HEZAENT =
— — o O —
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You can however, work with groups of objects from the 3ds Max Design
Scene Explorer.

2 Keep the Layers menu bar open for now.
3 From the main menu, choose Tools > New Scene Explorer.
4 In the Scene Explorer View field, rename the view Revit Data.

Select  Display Edit  Customize
O EeEERPC G B0 Bm]  |w

Selection Set: - I} E& ||E | g% ‘

Name | Color | Has Material | Revit Category | Revit Family | Revit Level | Revit Type il
iz 30 View: Exteriar | r
O Basic Wall Gen... == ~ ‘alls Easic Wal Generic - 200mr
O Basic Wall Gen... |} ~ ‘ialls Easic Wal Generic - 200mr
O Basic Wall Gen... == ~ ‘alls Easic Wal Generic - 200mr
O Basic Wall Gen... |} ~ ‘ialls Easic Wal Generic - 200mr
O Basic Wall Gen... == ~ ‘alls Easic Wal Generic - 200mr
O Basic Wall Gen... — ~ ‘ialls Easic Wal Generic - 200m,
O Basic Wall Gen... | ~ ‘alls Easic Wal Generic - 200m,
O Basic Wall Inke... — ~ ‘ialls Easic Wal Inkerior - 138m,
O Basic Wall Inte... | ~ ‘alls Easic Wal Inkerior - 138m,
4|ﬁ Rasic Wiall Trke — |~ wiallz Rasic Whdal | Trkerinr - ﬂn_r:lll

In this view, you will reorganize data elements so you can better work
on the scene. Your first task is to clear the existing table columns and
add ones that you need.

5 Right-click any column header, choose Configure Column, then drag the
dialog to the right of the Scene Explorer.

Revit Family ,q.l - = -y

z.|, Sort Ascending B
Basic Wwall f;.L Sort Descending :
Basic Wwall p— - :

anfigure Columns
Basic Wwall d :
Basic wall i st Fit .
Basic Wwall _ :
. Best Fit {all calumns)

Basic Wwall :
Eiasic 'Wwall Replace Calumn 3 :

Note that the Configure Column chooser list provides other Revit-based
meta data colum options from the imported FBX file, including Revit
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Family, Revit Level, and Revit Type, that you can use to organize your
scene.

6 Drag each column header in the Scene Explorer, except Name, one by
one into the Configure Column dialog. This removes the column header
from the Scene Explorer.

=101 x| A
Select  Display  Edit  Customize Type
== . Calor
OeEREeERREREZC|EOR] g | e

Selection et B G E R el Hidden

Name (Revit Family ) =]| |Frozen
ﬁ M_Single-Flush 0762 x 2134mm [1078566] I~ i See-Through

{7 M_single-Flush 0915 x 2134mm [108017] M_Single-Flush Display as Box

~{_) Pendank Light - Disk 100% - 277 [150797] Pendant Light - Disk Cull Back Faces

) Pendant Light - Linear - Z Lamp 48" - 120 [1515.,. Pendant Light - Linear - 2 Lamp Ey=RiTy]

() Rectangular Mullion 50 x 150mm [143571] Rectangular Mulion [MyYertex Ticks

{Z) Rectangular Mullon 50 x 150mm [143872] Rectangular Mullion Tr ory.

) rectangular Mullon 50 x 150mm [143873] Rectangular Mulion = | |Ranore Extents
-{_) Rectangular Mulion 50 x 150mm [143874] Rectangular Mulion Show Frozen in Gray
) Rectangular Mullion 50 x 150mm [143875] Rectangular Mullion |_ | Display Vertex Channel
-{_) Rectangular Mullion 50 x 150mm [143551] Rectangular Mulion Viewpart Lighting

Bectanmilar W llion 50y 150mm [438871 Rectananlar M lion hd Yiewport Locked Lighting
il I _’I_I Viewport Shadows

== / Light Color
/ Light Intensity
Shadow Map Size
Light On
@ — - @ shadow On

Shadow Type

Y N Light Map Bias
Shadow Sample Range
\ \ Has Material

Revit Category
Revit Level
Revit Type

Application Origin
Inherited?
Loaded?

g Local Definition

Open?

Container Override
Source

Source Rules

7 From the chooser list, drag the Type, Revit Category, Color, Hidden, Light
On and Shadow On items to the Scene Explorer.

8 NOTE Drag the right edge of the Scene Explorer to resize and refresh the
column positions. You can also resize the individual columns by dragging
the header dividers as required.

Click the column header of each item and drag it left or right until the
items appear in the following order: Name, Type, Revit Category, Color,
Hidden, Light On and Shadow On, as shown in the next illustration.
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[} Scene Explorer - Revit Data =0 x|

Select  Display Edit  Customize

O eEEEOFEE R G BEOB |7 B[ |vew e S

Selection Set: HEN TN ES |@|% | &
Name “[Type Shadow On
- )iPendant: Light - Linear - 2 Lamp 45" - 120% [151588] G

Pendant Light - Disk 100% - 277V [150997] Light
Pendant Light - Disk 100W - 277¢ [150797] Geometry Lighting Fixtures

g

7 e Sky Portain Light
{) M_Single-Flush 0915 x 2134mm [108017] Geametry Doars
{7) M_single-Flush 0762 x 2134mm [107886] Geometry Doors

Floor Standard Timber-Wood Finish [108583] Gaometry Flaors
{2 Flaor Generic 300mm [107297] Gemetry Floors

9 i |

anaananagd
ARRIORq
AR AT AE]

10 Close the Configure Column dialog.

11 On the Revit Data Scene Explorer, click the Revit Category column header.

| Revit Cateq... 7 |1
Floors

Floors

Floors

Furniture
Furniture
Furniture
Farniture
Furniture
Furniture
Furniture

All the objects that were imported from the Revit scene file are now
grouped by category. Scroll down until the objects in the Furniture
category are displayed.

12 Select the first furniture object in the list, hold down the Shift key and
then select the last furniture object to select all objects in between.

13 Click the Hidden check box of any furniture object to hide all furniture
objects, then click again to redisplay.
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[ Fiers F =

GUUUULEURRQ

£ Pendank Lighi - Lineww - 2 Larag 487 - 1200 [151538] Geometry Lighting Fisbures
Q) g Light - Flst Rosrd 60w - 277% [152294] GeommatTy Lighting Fiures

1 _HHHHHHHHHH"I

DOLNARRRRRERIO

14 On the Layers toolbar, click the layers icon and on the Create new Layer
dialog > Name field, type Furniture, then click OK.

ﬁl
=5 [— = Do Gefauit £

15 Click the Layers drop-down list.

Layers |

= e {77 [ Furniture j g ':E,:' % %

e 57 [0 {default) =
— — O O

The show/hide, select and other icons can now be used to manipulate
the Revit objects as a layer, just as you can with objects created in 3ds
Max Design.

16 Close the Layers toolbar.

Select the lights for artificial illumination:

You imported the Revit scene with their photometric lights turned off because
you did not need them for your daylight rendering. Now, you can use the
Scene Explorer to turn the lights back on with a simple click of the mouse.

1 On the Scene Explorer, click on the Type column header to view the light
objects at the top of the objects list.

2 Select all the lights except for the mr Sky Portal01 object, and click any
Light On check box to turn all the selected lights on.

TIP You can also turn lights on and off in the Light Lister, but it is easier to
select multiple light objects from the Scene Explorer.
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[ Scene Explorer - Scene Explorer 1 ] 1

Select  Display  Edit  Cusktomize
CREEEREOFERCEOB[v Bm [ [~ -
Selection Set: l_ MEN TR IE L |

MName | Type \‘I Revit Category | Color | Hidden | Light On ﬂ
(2 mr Sky Portal0l Light 1

A<y <g<y<g<g<g<g<g<i

o

3 Close the Scene Explorer.

You can redisplay any customized Scene Explorers from the main menu
by choosing Tools > Saved Scene Explorers. A list of your saved explorers
displays as a selectable list.

O
4 Activate the Camera02 viewport and click the Rendered Frame
button to display the Rendered Frame window.

5 J: Click the Environment And Exposure Dialog button to display
the Environment And Effects dialog.

6 On the Exposure Control rollout, click Render Preview.

Given the number of lights in the scene, the overall effect seems a little

dark. To improve the render, you will need to adjust the scene’s exposure
settings.

7 On the mr Photographic Exposure Control rollout > Exposure group, set
Shutter Speed to 1/ 2 and Aperture to 2.8, a slower speed more suitable
for nighttime lighting conditions.
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- Ewosuelobd ]
| Photagraphic Exposure Contro v |
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8 Press F9 to render your night scene.

It will take a considerable amount of time to render this scene, so if you
do not wish to complete the render, click the Cancel button in the
Rendering status dialog, and view the result in the next illustration.

The rendered result shows that while most of the light sources are
illuminating the interior quite nicely, the kitchen light is too bright,
washing out detail in the cabinets and appliances. But rather than go
back and adjust the light intensity in Revit, you can use controls in 3ds
Max Design to accomplish the same task.
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9 Select the kitchen light and on the Modify panel > Dimming group, set
the Resulting Intensity to 50%.

This reduces light intensity from 5280 lumens to 2640.

10 ﬁﬁ On the Rendered Frame window, clone the rendered frame and
then render the image again.

A comparison of the results shows the dimming effect of the kitchen
light. The kitchen floor shows less glare, and detail in the cabinets is
improved.
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Summary

You have just learned how to take models created in Revit and bring them
into 3ds Max Design to create a professional-looking rendering.

Test your knowledge of the camera, lighting, and exposure techniques you
carried out in this tutorial by creating, then rendering the following views of
the bungalow model.

Bedroom

Living room
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Kitchen

Exterior scene at night
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