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~ Course Overview

Course Description

We are all amazed at computer generated imagery. MicroStation V8i and its new
Luxology rendering engine provide you with powerful new rendering tools and
possibilities.

The MicroStation V8i for Rendering course requires knowledge of MicroStation
3D. While it is intended for users that are beginners, through intermediate, in
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Course Description

rendering, it covers many advanced topics as well. Even an expert could learn
many valuable tips and tricks to improve their renderings.

This course covers Rendering only and does not cover Animation which is a
separate course.

This course assumes you know nothing about rendering. You will find it starts out
slowly, covering the important basics, and then progresses to more advanced
topics. The course is laid out in order of importance, beginning with three basic
requirements for rendering, Cameras, Lights, and Materials. Of course, there is
the need for a good 3D model too, but this course does not cover 3D modeling.

If you cannot master MicroStation's camera tools you will have great difficulty
taking that all important picture of your finished project. This topic is covered in
detail.

A great deal of time also is devoted to lighting, which comes in second on the list
but may, in fact, be the single most important aspect of the rendering process.
You should be able to make a 3D scene look good even if all your materials
happen to be cardboard.

Setting up the right lighting can make or break a rendering so quite a bit of time is
devoted to the subject of lighting.

Course Overview 8 Aug-12
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Course Description

For truly photo-realistic results you will learn to master MicroStation's material
editor and how to attach and apply these materials to a variety of 3D models
including civil, architectural and industrial design.

Navigating through a myriad of rendering dialog boxes and settings you will learn
what these settings are and how they affect each rendering mode. Through
exercises you will be able to see the affects a setting can have on your renderings.
You will learn specialized procedures, such as using ArchVision® RPC™ files to add
realpeople™ and realtrees™ to your 3D scenes. You will learn also, how to plot 3D
content to Adobe® PDF and to navigate a PDF, containing 3D content, using
Adobe® Reader® 9.0.

You will also learn how to use multiple computers across a network to render a
single high resolution image in a fraction of the time normally required. You will

Aug-12 9 Course Overview
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Target Audience

learn all about generating image output from still images to panorama virtual
reality images and image objects.

Included with the book is a dataset with a workspace containing all the models,
and materials, used in the course. Bonus materials in the dataset include a library
of textures, skies, environments and bump maps. Also included are several
sample RPC content files provided courtesy of ArchVision, Inc.

Target Audience

This course is recommended for the following audience(s):

Architects
Engineers
Designers

Visualization Specialists

Prerequisites

Expert knowledge of AccuDraw 2D and 3D
Ability to construct 3D models
Ability to use the 3D view navigation tools

Experimented with Rendering tools

Course Objectives

After completing this course, you will be able to:

Create images from the MicroStation rendering system
Control Lights, Cameras and Materials

Apply advanced techniques to improve image quality and emphasize
important graphics

Course Overview

Aug-12
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Modules Included

Modules Included

The following modules are included in this course:

Introduction to Rendering
Luxology Rendering Settings
Cameras

Lights

Basic Materials

Advanced Materials

Output of Imagery

Final Project

Aug-12
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Modules Included
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Introduction to Visualization

Module Overview

MicroStation V8i for Rendering course requires a prerequisite knowledge of
MicroStation 3D. While it is intended for users that are beginners, through to
intermediate, in rendering, it covers many advanced topics also. Even an expert
could learn many valuable tips and tricks to improve his or her renderings.

Aug-12 13 Introduction to Visualization
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Module Prerequisites

This course assumes you know nothing about rendering. The course is laid out
with a workflow in mind beginning with Cameras, Lights, and Materials. Of
course, there is the need for a good 3D model too, but this course does not cover

3D modeling, though you can certainly find a large number of fine models from
Utilities > 3D Warehouse.

Module Prerequisites

e Expert knowledge of AccuDraw in 2D and 3D
e Basic knowledge of 3D tools and View Controls

e Knowledge of MicroStation Tasks and Tools

Module Objectives

After completing this module, you will be able to:
e Use the Visualization task

e Find all the Rendering tools

* Prepare for cameras, lights and materials

® Learn how to stage a shot

Things to Remember

As with any MicroStation course remember to:
1 Pick the tool
2 Adjust your settings
3 Read the prompt

Even though this is an advanced course, these rules still apply.

AccuDraw is critical to proper placement and usage of lights and cameras. Review
your AccuDraw 3D shortcuts and usage.

Introduction to Visualization Aug-12
Copyright © 2012 Bentley Systems, Incorporated



Operating Systems and Hardware

Rendering is an computationally intense application. It requires good models,
computers and efficient visualization techniques in order to be cost-effective in
production. Lets look at Computers and Models now and discuss the techniques
throughout the course.

Operating Systems and Hardware

Few things will slow your computer down as much as rendering. In order to take
full advantage of the software it is critical that you match it up with good
hardware.

A recommended web site for hardware is:

http://www.tomshardware.com

Operating Systems

MicroStation and Luxology support both 32-bit and 64-bit Windows operating
systems. In order to take full advantage of your hardware resources it is
recommended that you use Windows 64-bit operating systems.

oS

Windows XP Professional 64-bit

Windows Vista Business/Ultimate 64-bit

Windows 7 64-bit

Hardware

There are many choices available for hardware. You can consult:

http://communities.bentley.com/Wiki/view.aspx/
MicroStation_V8i_System_Requirements_and_Hardware_Recommendations

for the latest updates.

Aug-12
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Operating Systems and Hardware

CPU

The recommended CPU (November 2009) for heavy visualization usage is:
e Dual Quad-Core Intel® Xeon® Processor X5492
e 3.33 GHz, 12MB L2 cache, 1600 MHz front side bus
e Dual Corei7 975
e 3.33 GHz, 8MB L3 cache, 3200 MHz front size bus
e Dual Six-Core AMD Opteron 2439 Processor
e 2.8 GHz, 3 MB L2 cache, 4.8 GHz System bus

Memory

12 GB - More can be utilized by Luxology Rendering engine on 64-bit OS’es. Check
your motherboard specifications for capacity and timing compatibility.

Hard Drives

Itis best to use a RAID controller to control your drives. Since the Hard Drive is the
slowest part of your computing environment it is best to invest in good drives.

The recommended configuration is:

e RAID controller

e 15,000 rpm drives

e Serial-attached SCSI drive - SAS Drives

e Examples: Seagate Cheetah, Hitachi Ultrastar

Alternately, you can go with SATA, 10,000 rpm drives, which are larger in capacity

than SAS drives. Flash drives are getting larger but are still too small and may not
have enough life expectancy for such intense computing.

Video Cards

Contrary to popular belief the video card is not the most important piece of the
hardware setup. CPU and Memory are the most important components. The
recommended video cards are:

NVIDIA Quadro FX Series

FX5800, FX4800, FX3800, FX1800, FX580, FX380

Introduction to Visualization 16 Aug-12
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Framing the Shot

NVIDIA GeForce

GTX 295, GTX 285, GTX 260, 9800 GT

AMD/ATI FireGL

V7700, V8700, V8600, V8650

AMD/ATI Radeon

5800 Series

Rendering Server

If more than one user needs access to a high speed computer you might consider
creating one rendering server on the network with limited access. With
MicroStation’s Distributed Rendering tools everyone can take full advantage of a
powerful machine without the expense of buying multiple machines.

Framing the Shot

When thinking about rendering consider the following:
e Near and Far views (Depth of Field)

e Horizontal vs. Vertical

e Motion or Static

e Lightvs. Dark

Composition is a key element in getting started, essentially framing the shot. A
good way to get started is to pick up your camera and take pictures. Think about
how you are composing these pictures instead of just pointing and shooting. For
example, good photos usually have strong horizontal and vertical elements which
leads to a balanced picture. For Light and Dark consider reviewing the work of
good black and white photographers, like Ansel Adams. Getting the lighting right
is critical to a good shot.

Aug-12 17 Introduction to Visualization
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The Rendering Interface

The Rendering Interface

The Rendering tools and utilities are found in the Visualization Task and from the

pull-down menu Utilities > Image and Utilities > Render.

Rendering Task

The Rendering task is designed with a workflow in mind, as are all Tasks. The order

of the tools from top to bottom reflects the workflow for Visualization.

[_v. Tasks - |
E O .19 E - ‘
[ "'>J}>4|/j>j}'>J: o F >j< ET |
‘\?, Drawing b
[2 Drawing Composition ad

@

EV Solids Modeling

& Surface Modeling

@

@

@ Mesh Modeling

‘@;: Feature Modeling @

Visualization

B Animation

@

Tool boxes in this Task are:

Render

Lights and Solar Studies
Cameras

Navigate

View

Introduction to Visualization

Copyright © 2012 Bentley Systems, Incorporated

Aug-12



The Rendering Interface

e Materials

e Material Projections

e RPC, Populate and Stencil
e Polygons

e Facet Smoothing

e Animation

Luxology Dialog

The Luxology dialog gives you access to all the settings for Luxology, plus Materials
and Lights. In addition, this is where you start and view the actual renderings.

Title Bar with Setups being used

o Setup: Draft | Lights: 02_Materials | Environment: Materials

8&'@0@{9'@'5 @vPerformance Quality El-‘-'ié“

B2 -RO-0- & -0 [

‘ ‘ ‘ Rendered in 1m 39s with Setup: Draft at 1024 x 810

The first step when working with the Luxology dialog is to review the Title bar of
the dialog. The Title bar tells us the:

e Rendering Setup

Aug-12 19 Introduction to Visualization
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The Rendering Interface

e Light Setup
e Environment Setup
You can change which of these setups is being used and the edit them inside the

Luxology dialog. Setups can be stored in the active DGN or can be referenced from
an attached DGNLIB.

Luxology Rendering Preferences

o Setup: Draft | Lights: 02_Materials | Environment: Materials

@ ﬁ - f) \Q - $ - l':_‘.j 'l:.B . Performance Quality &IE' - i &

Luxology Render Preferences

Bucket Size: | 40
Number Of Threads: | Automatic v

Units: | pixels w
DPI: | 300.00
Geometry Cache Size (MEB): | 3072

The Luxology Rendering Preferences are general settings that rarely need to be
edited. There will be no need to alter these settings for this course.

Introduction to Visualization 20 Aug-12
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The Rendering Interface

Light Setups

o Setup: Draft | Lights: 02_Materials | Environment: Materials

Pa-09

| A = Perfi Quality X
Ao e-§[9- s -

02t g
70 |

The Light Setup icon gives access to the Light Manager allowing you to control
Source and Global Lighting.

o Light Manager - 02_Materials

File Lights Edit

Light Name

‘el Ambient
‘& Flashbulb
‘& Solar

@ Sky Dome

¥ Spot Light

9-N2 A< -TELES

Display Brightness

| Brightness Mutiplier: |+ [1o0 |
Display Range (umens per square meter):

0520 I 100000.

360 | I

Global llumination Brightness

[ Brightness Muttiplier: (%] [ 1.00
Display Contrast: | 0.0
Display Gamma: | 1.7

Display Range (umens per square meter):

N
[« B
¢ [e | »|
[« I ]

Photographic Tone Mapping

Aug-12
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The Rendering Interface

Luxology Environment Settings

o Setup: Draft | Lights: 02_Materials | Environment: Materials

Pa-09

@\Qu -

The Luxology Environments icon lets you control Fog, Background and Sky

Performance Quality - X 1024
i) o) B~ v |8

Lighting. These can be saved as a named Environment.

) Environment Settings - Probe Park Sunny

File
= I =3
E-DNE®B X el
Environment Setups Environment
Y| Urtitled Enable Light Probe w
= Defoutt [[] Overide Existing Lights File: | .\probe_parcSun_FINALhdr | Q
e A =
<= Materials * . o NI
g ‘:"e"' Visibility
oa Camera
%2 Gradient Sky Blue Indirect
% Material Preview Reflection
2 Physical Sky Refraction
Probe Park
Background
OEnable  [Coor ] W
Fog
[[] Enable [Tooo | [@a=m @
Color:

Introduction to Visualization
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The Rendering Interface

Luxology Render Settings

o Setup: Draft | Lights: 02_Materials | Environment: Materials

@a-9

AL-9-5[3-

Performance
1| |

Gla~

Quality
i

X
Y:

02t g

'

The Luxology Rendering Settings allow you to control general rendering and

global illumination settings.

1} Render Settings - Draft

%2 Depth of Field
% Exterior Best

% Exterior Better
% Exterior Good
% Interior Best

% Interior Better
% Interior Extreme
% Interior Good
% Material Preview

File
— I B
Bl S Xy ed
Render Setups Performance Quality
Untitled E] ] 5]
Settings | Global llumination | Advanced |
S8 Ambient Occlusion Render Output:
% Caustics -
V] Shadows
%2 Depth » =

Reflection Depth:

Refraction Depth:
[ Stereo Ray Threshold (%):
[] Depthof Field [0.0 |

lgnore Open Blements And Text
Render Geometry Outside View

Stroke Tolerance:

Reflections
Transparency

Bloom Radius (%):

% Ray Trace Antialias Qualty [ None v| Fiter | Gaussian |+
Samples:
[] Bloom

Bloom Threshold (%):

Fast Preview

With MicroStation SELECTseries 3, the Luxology Rendering dialog now features
Fast Preview, a new mode that allows the MicroStation user to quickly and
interactively see the result of changes to rendering, lighting, and material
settings. This mode is invaluable for a variety of rendering tasks: everything from
setting up the right camera view to tweaking materials to perfection is

dramatically simplified.

M Setup: Exterior Good | Lights: Global Setup | Env

ironment: Modeling

F9A-

2-F- B98I w0

X w24 2
Y: 563 |

When Fast Preview is activated, the scene is transmitted to the Luxology engine as
though the user had clicked the rendering button. After Fast Preview has been

Aug-12
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The Rendering Interface

toggled on, changes to rendering-related settings will be reflected in the preview
window as described below:

Camera Changes

Fast Preview uses the view selected in the Luxology Rendering dialog. Any
changes in position or other camera parameters will be reflected by Fast Preview.
View options that affect whether or how geometry is displayed will be shown in
Fast Preview until it is restarted. If the view selected in the Luxology Rendering
dialog changes, Fast Preview will reflect the camera parameters of the new view.

Render Settings Changes

Fast Preview uses the render setup selected in the Luxology Rendering dialog.
Changes to any settings in the render setup will be reflected by Fast Preview, with
the exception of the items noted below. For those items, it is necessary to restart
Fast Preview to see their effect.

If the render setup selected in the Luxology Rendering dialog changes, Fast
Preview will reflect the newly selected render setup.

Settings not supported by Fast Preview:

* Render Visible Edges

e Contour Shading

e Render Geometry Outside View (this is always enabled for Fast Preview)

e Stereo

Settings that do not update in active Fast Previews:
* Ignore Open Elements and Text

e Stroke Tolerance

Material Changes

Once Fast Preview is activated, all material setting changes with one exception
(explained below) are visible in the preview window. Changes in assignments or
attachments are not reflected until Fast Preview is restarted. Changes in material
or palette names may cause inconsistent behavior until Fast Preview is restarted.

The only material setting that will not update properly in Fast Preview is any color
that is set to “Use Element”. Fast Preview must be restarted to reflect this change.

Introduction to Visualization 24 Aug-12
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The Rendering Interface

Lighting Changes

Fast Preview uses the lighting setup selected in the Luxology Rendering dialog.
Changes to any global or source lights will be reflected by Fast Preview, including
light position.

If the lighting setup selected in the Luxology Rendering dialog changes, Fast
Preview will reflect the newly selected light setup.

Note: Non-rectangular area lights are not yet properly supported by Fast Preview. This

limitation will be removed before the final release.
Environment Changes

Fast Preview uses the environment setup selected in the Luxology Rendering
dialog. Any changes to the selected setup will be reflected by Fast Preview.

If the environment setup selected in the Luxology Rendering dialog changes, Fast
Preview will reflect the newly selected environment setup.

Geometry Changes

Fast Preview does not reflect any changes to geometry.

Fast Preview Settings

A Setup: Interior Good | Lights: Physical Sky Color | Emvironment: Physical S

| |
JA-FHIOAL-¥-8 D-7]
| | Preview Gusity | [Draft -
Preview Samples: 128
Preview Draft Guaity Mukipber: | 0.500000
Preview Resolution Limt: | 1024
7] Focus Rendering Under Mouse
Radisplay Existing Scena

Fast Preview is controlled by three settings in the Luxology Render Preferences
dialog.

Preview Quality: (Draft/Final/Extended Refinement). When Preview Quality is set
to Draft, Fast Preview renders with the specified number of samples and the
quality settings in the selected rendering setup scaled by the value in Preview

Aug-12
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The Rendering Interface

Draft Quality Multiplier. When Preview Quality is set to Final, Fast Preview renders
at the nearly same quality as your final image (albeit at a lower resolution). When
Preview Quality is set to Extended Refinement, Fast Preview renders at Final
Quality and performs additional anti-aliasing passes up to the number specified
by Preview Samples.

Preview Samples: The number of anti-aliasing passes performed when Preview
Quality is set to Draft or Extended Refinement.

Preview Draft Quality Multiplier: This setting is used as described in the Preview
Quality entry. It is ignored when Preview Quality is not set to Draft.

Preview Resolution Limit: This setting limits the largest dimension of the preview
image. The preview image maintains the aspect ratio of the resolution entered
into the Luxology dialog.

Focus Rendering Under Mouse: When this setting is toggled on and Fast Preview
is active, moving the mouse cursor over a part of the image in the Luxology dialog
will cause that section to be rendered first. Note that keeping the mouse still will
not have an effect, so the most effective way to use this option is to wave the
cursor over the section of image you're interested in.

Redisplay Existing Scene: When Redisplay Existing Scene is toggled on, a new
scene will not be prepared for the Fast Preview to use when it is started, meaning
only changes that would be visible while the Fast Preview is active will be shown.
If that limitation is acceptable, toggling this setting on will dramatically improve
performance when starting Fast Preview.

Introduction to Visualization 26 Aug-12
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The Rendering Interface

Other Settings

[T Setuup: Exterion Good | Ughts: Globsl Setup | Environment: Modeting B

FIA-QZ-F-BI-F-§5 D oG- IR

"R E-RO-O-[H-O-PE= Fé-

=.| | Renderedin 4n s with Selup; Exterks Good ol 10242 684

The icons in the lower left of the dialog start with Saving and History commands.

From left to right the icons are:

e Save Image to File

e Save All Image Layers to File

e Copy Luxology Render to Clipboard
e Set Luxology History Folder

e Delete Current Image

e Previous Image

e Next Image

Aug-12 27 Introduction to Visualization
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Display Styles and Luxology

The remaining icons are:

(& for Good | Ug Senp | B Modeing
PIA-OR-F-BI-F-§ D-»-|Ee-FPa

B-R-u6-RO-0-[H-O-+EH» =é-

{Color & Agha. =.| | Renderedin &n s with Selup: Exteris Good ol 10242 664

e Background

e Adjust Image Settings
e Stereo Image Type

e Fit to Window

e Zoom Level

e Overlay Visible Edges

Display Styles and Luxology

w Viewl - Top, 01_Bridge

Q- ARRELO|WBNHT LR

MicroStation will purposely honor the Display Style overrides so color,
transparency, material, will be used if the display style is applied to the view that

Introduction to Visualization 28 Aug-12
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Recipe for good Visualization

you render. The advantage is that you can define a material like chalk and or graph
paper as a material override and Luxology will render everything with that

material.

& &
i el

Y>99999HHHHVV2222222LEJBRHS

Cut Mono Plan
Detail_Forward
Detail_Outside
Elevation_Forward

Filed Hidden Line

Filed Hidden Line:Modeling
Filed Hidden Line:Realistic
Filed Hidden Line:Sky Sphers
Forward

Hidden Line

Hidden Line:Modeling
Hidden Line:Realistic
Hidden Line:Sky Sphere
Mustration

llustration With Shadows
llustration:lgnore Lighting
llustration:Modeling
llustration: Shadows
llustration:Sky Sphere
Model Transparency
Monochrome

Monochrome with Shadows

L S v

Render Mode

Display:
[¥] Display Geometry Maps
[¥] Display Pattem Maps
|| Transparency Threshold

Overides

Element:
[ [No Material ~
|| Background :
[ Thematic Display:
[] Invisible to Camera
Edge Settings
[¥] Visible Edges:

|| Hidden Edges:

(] Display Shadows
lgniore Lighting
Q 30

Height

—_—

|| Treat Open Elements as Edges

Options
[¥] Usable for Views

[] Hidden

[¥] Usable for Clip Volumes

Display Styles can also be created in DGNLIB's so that all users can use the same

style.

Exercises in this course will start with Wireframe as the Display Style to Render.

Recipe for good Visualization

1
2
3
4

3D models - First ingredient (not covered)
Camera
Lighting

Materials

Aug-12
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Recipe for good Visualization

5 Render
6 Photo-matching
7 VR Panorama and PDF

Introduction to Visualization 30 Aug-12
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Luxology Rendering Settings

Module Overview

There are a myriad of settings available within the Luxology rendering
environment. The three critical categories are:

e Render Setup
e Lights

e Environment

Each has many options and each setup can be named and saved in the current
DGN or DGNLIB. Lights and Light Setups are covered in a separate module.

Another resource is: http://www.vertexmonkey.com/ which has information and
downloadable tools and materials for Luxology.

Module Prerequisites

e Knowledge of Lighting
e Knowledge of basic rendering capabilities

e Knowledge of Materials

Module Objectives

After completing this module, you will be able to:
e Save and Use Luxology Environments
e Save and Use Luxology Render Settings

e Set Luxology Preferences

Aug-12
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Luxology Dialog Review

Luxology Dialog Review

Remember to review the Title bar of the Luxology dialog for Setup, Lights and
Environment currently being used.

M Setup: Berior Good | Lights: Untitled | Environment: Modefing I — L_s-?___J

FIA-02-F-AIL-¥-§ P -2 & 5 e

B-RLE-BRO-0-% O ¢EH= =eé-

Color & Mupha = | Rerderedin 2w 40s with Sebup. Ededor Good al 1024 x 674

In this case, Setup is Exterior Good, Lights is Untitled and Environment is
Modeling.
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Luxology Render Preferences

— The Luxology Render Preferences allow you to control some basic technical
@ settings for Luxology and your machine.

Luxclogy Render Preferences

Dialog
Mumber Of History Images: | 100
DPI: | 300.00
Units: 79'&&!5'

Rendering
Bucket Size: | 32

Number Cf Threads:
Geometry Cache Size (ME): | 3072

[ Store Texture Redisplay Info

Cancel

As a general rule of thumb you will not need to change these settings for this
course. For most users the most useful setting here is being able to set the DPI.

Number of History Images

Sets the number of images that are stored for recall with the Previous/Next tools.
DPI

Set the dots per inch for display and printing.

Units

Sets the units for rendering and saving images. Options are pixels, in(ches), mm,
or cm.

Bucket Size

Controls the size (in pixels) of the sub-image “buckets” that are produced during
the rendering process.
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Number of Threads

Option menu that lets you select the number of threads used by the Luxology
rendering engine. This lets you optimize how much processing power is left over
for tasks besides rendering.

It is strongly recommended that you do not set this value higher than the number
of cores available on the computer. For the best rendering performance, set this
option to Automatic (the default).

Geometry Cache Size (MB)

Sets the cache size for geometry created by the Material Fur Settings in the
Advanced Mode settings of the Material Editor dialog.

Luxology Render Settings

Like other setup facilities in MicroStation, this dialog allows you to save named
setups (like a Text Style) in the active DGN or DGNLIB.

Several have already been created for you easing the process of creating a high
guality rendering, without having to know all the settings. In addition, many
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setups have been created in the PhotoRealistic Rendering.dgn file in General
examples.

) Render Settings - Exterior Good W=t 2 |
File
=] vw pR B :
BN H % | XD el
Render Setups | Performance Quality
Untitled [ =il 3
#= Draft Settings | Global llumination ” Advanced |-
‘*-'_5:" Interior Good Render Output: | Color& Alpha -
L% Hay Trace [7] Shadows Per Light -
?e Mo Betien [¥] Reflections Reflection Depth: | 2
%2 Ambient Occlusion [¥] Transparency Heliaculenth ‘H}D
653 Materials [] Stereo Ray Threshold (3): | 0.100 |
2 lcons [ Depthof Field | 0.0
%2 Caustics [ Use Spherical Camera Projection
%3 Depth of Feld [] lgnore Defautt Lighting
82 Exterior Best lgnore Open Blements And Text
§3 Exerior Better [¥] Render Geometry Outside View
-
Render Visible Edges -
% Interior Best D ) ]
% Interior Better [ Gortour Shadeg oo
2 Interior Exireme Texture Fittering Crvemide:
%2 Light Preview Texture Antizlizsing Cveride:
& Prepared for Piranesi Stroke Tolerance: | 0.500 Pixels =

%2 Progressive Refinement

Artialias Quality: | Medium hd Fitter: | Mitchell-Netraval *
Samples: [z |

Occlusion Rays: |64 B Occlusion Range: | 0.00 | (Meters)

7] Blgom Radius (%): | 2.0 Bloom Threshold {%): | 100.

The Render Settings dialog title displays the current render setup settings being
displayed. Double-clicking an entry in the tree view, makes the setup active for
rendering.

By putting your pointer over any Render Setup you can see whether it is a local
setup or a library setup and where it is stored.

Icons in the tree view indicate the state of the render setup as follows:

Local setup. If the name displays in:
e Blue — it has yet to be saved locally.
e Blue with Checkmark - Local copy matches Library copy.

e Gray —Setup isin alibrary and not being used in the current file.

Your tools to create New, Save, Update from Library, Import and Delete Render
Setups.
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Remember, DGNLIB setups appear for your use and you can change the local
definition but can always update to the library definition.

Quality Slide Control

Lets you quickly adjust keyed values inside the selected render setup. The slide
control is present also in the Luxology Render dialog. Both slide controls are
synchronised if the same setup is selected in both dialogs.

) Render Settings - Exterior Good Wit RS |

File

dme B R B 2

Bl | j L ow | —3'\3 | X jj =

Render Setups Perfformance Quality
Urtitled 4 Tl i

#= Draft Settings I Global llumination || Advanced |

"5:‘" Interior Good Render Output: | Color&Alpha =

2P oy Niace [7] Shadows Per Light 2

?? Material Preview [¥] Reflegtions Reflection Depth: | 2

%2 Ambient Occlusion [¥] Transparency Refraction Depth: | 100
3 Materials [C] Stereo Ray Threshold (%) | 0.100 |
2 Icons [ Depth of Field | 0.0

%2 Caustics [ Use Spherical Camera Projection

%3 Depth of Feld
% Exterior Best
%2 Exterior Better
Bxderior Good
%2 Interior Best
% Interior Better
% Interior Extreme
%2 Light Preview

[ lgnore Defautt Lighting
[¥] lgnore Open Elements And Text
[¥] Render Geometry Outside View
[] Render Visible Edges Q-
[ Contour Shading Q -
Texture Filtering Crvemide: @I

Texture Antizlizsing Overide:

%2 Prepared for Piranesi

Stroke Tolerance: | 0.500 Pixels =
%2 Progressive Refinement

Artialias Quality: | Medium hd Fitter: | Mitchell-Netraval *

Samples: | 8 | lE‘

Occlusion Rays: | 64 B~ Occlusion Range: | 0.00 | (Meters)

[7] Bloom Radius (%): | 2.0 Bloom Threshold (%) | 100.

Values in the Settings and Global Illumination tabs that may be adjusted with this
control are indicated by a key icon.

e Keyed setting disabled (ignores slider adjustment).

e Keyed setting enabled (slider adjusts value).

The delivered render setups have the appropriate key values activated. For

example, the Ambient Occlusion setup, has Occlusion Rays keyed but Irradiance

rays are not.
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Where you use a custom setting that is outside the normal range, the slide control
cannot be used to adjust them. For example, the Interior Extreme setup does not
use a keyed value for Indirect Bounces because it is set to 10. This is far higher
than what should be used for 99% of renderings and thus outside the range of the
slider.

Render Output

The output from a Rendering can be seen in a number of different ways. The list is
shown in the diagram below followed by the description of each.

File

B DU X a2

Render Setups | Performance Quiality
< il

A Settings | Global llumination " Advanced |
e Render Ouipu [ Color&Agha__v]
b Shad

= Render Compass N Render Output o e OutputF| abled

Exterior Good :
Render Visible B
% Interior Best

% Interior Better
% Interior Extreme
%2 Light Preview Ti

& Prepared for Piranesi Stroke Tolerance: | 0.500 Pixels ~
%2 Progressive Refinement

llumination Total
[ Contour Shading | llumination Indirect
llumination Direct

% Material Preview o Color & Alpha 4|
%2 Ambient Occlusion Transparency | | Ambient Occlusion ]
2 Materials [] Stereo Depth . E
& Icons [ Depth of Field é’;f‘d?;“ Density g
% Caustics [] Use Spherical C Alp;ra nly 0
S8 Depth of Field ] Ignore Defautt i | Reflection Shading [l
S Exterior Best Ignore Open Ble| | Specular Shading [l
%2 Exterior Better Render Geometq | Subsurface Shading [l
Transparent Shading |

0

0

0

Artialias Quality: | Medium hd Fitter: | Mitchell-Netraval *
Samples: | 8

G4

Qcclusion Rays: ®= Occlusion Range: |0.00 | (Meters)

[7] Blgom Radius (%): | 2.0 Bloom Threshold (%): | 100.
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Color

Output is rendered with the defined colors and materials.

Ambient Occlusion

Shades the model in such a way as to accentuate its nooks and crannies. Ambient
Occlusion means that all pervasive and equal ambient lighting is occluded by
objects within the scene to create shadowing. You can get ambient occlusion
renders by simply choosing the Ambient Occlusion Setup and hitting the Render
button.

Setting the Output to Ambient Occlusion is equivalent to using all white diffuse
surfaces lit by a white environment. For example, if half the rays coming from the
point being shaded hit geometry, then the point is half occluded and will be 50%
grey. If all the rays hit geometry, then the point will be black. If no rays hit the
geometry, then the point will be 100% white.

Ambient Occlusion uses Global lllumination to perform the rendering. The quality
of the Ambient Occlusion pass is dependent on the number of Occlusion Rays
used. The default value of 257 produces high quality results. You can improve
performance (at the expense of quality) by decreasing the number of Occlusion
Rays to 64 or less.
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Note: Ambient Occlusion works best for exterior scenes, as most interiors would
probably be completely in shadow. However you could use a clip mask, or clip
volume to remove the roof and even a few walls thereby allowing un-occluded
ambient light to reach the surfaces of an interior scene using Ambient
Occlusion.

Depth

Produces grayscale images where the values are based on the distance from the
back-clipping plane or, if one is not defined, the back of the geometry visible in
the scene. Lighting has no effect when using Depth output. This option can be
used, for example, to create a displacement map from existing geometry. Where
required, you can use a selection set to include multiple elements in the
displacement map.

The depth output image also can be used with 3rd party image editors to quickly
produce high quality Depth of Field effects by using lens blurring filters.

Shadow Density

The Shadow Density rendering output renders a channel generated from the
density of all direct light shadows in Luxology exclusive of color shading or
texture. The darkest areas of shadow render as white ramping toward black for
the areas that would be fully illuminated. When rendering in layers, it is very
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useful to have shadows rendered separately giving one control of color and
transparency. You could easily invert this channel in an image editing application
and layer it over the unshadowed render set to multiply, giving control over how
dark the shadows are based on the layers transparency.

Reflection Shading

The Reflection Shading output generates a channel of all the reflection calculated
within a scene independent of all other attributes.

Specular Shading

The Specular Shading output generates a channel of all the Specular shading
within a scene independent of all other attributes.

Subsurface Shading

The Subsurface Shading output generates a channel of all the subsurface
scattering shading within a scene independent of all other attributes.

Transparent Shading

The Transparent Shading output generates a channel of all the Transparent
shading within a scene independent of all other attributes.

Illumination Direct

The Illumination Direct output generates a channel exclusive to the illumination in
a scene from all direct light items such as distant lights, area lights, point lights
and spot lights, independent of all other surfacing attributes.

Illumination Indirect

The lllumination Indirect output generates a channel exclusive to the illumination
in a scene from all indirect sources such as image based lighting and luminous
polygons, independent of all other surfacing attributes.

Illumination Total

The lllumination Total output generates a channel of the full illumination in a
scene including shadows cast by direct sources, independent of all other surfacing
attributes.
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The images below show the Color image (left), then the Ambient Occlusion in the
center, and finally overlaid to create image on right.

YNTEEEEEEEETY),

v

Output Examples

As you might be able to imagine, being able to use these outputs in an image
editor such as Adobe's Photoshop allows you to create some rather interesting
and dramatic results when these layers are combined. For instance, maybe you
want an ambient occlusion render but you want your glass to look realistic with
transparency and reflections. Perhaps you want to use the dirty shadows from an
ambient occlusion render to add more interest to your final color render.

The following exercise will have you create a Rendering setup in a DGNLIB that
you can use throughout the course.
= Exercise: Creating a new Rendering Setup
1 From File Open select:
User: untitled
Project: Rendering
2 Navigate to ...\Rendering\dgnlib\ and open Rendering.dgnlib.
@ 3 From the Visualization task select Render (Q + 1).
4 In the Luxology dialog select Render Setups.

= 5 A = . ” i}
A Setup: Exterior Good | Lights: Global Setup | Environment: Modeling . - — . ——
~ = C w |~ X:[1024 2
@5%' %'@'@U)'@"‘.-_1|-".B|':T?9'-fl|2'y; 563 L&
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5 Inthe Render Setups dialog select New and name the new setup: Quick

Ambient Occlusion.

6 Set the following:

-
) Render Settings - Quick A

File

EARCRIEEE

Render S'etups

Performance Quality
Untitled 4 LI 3
Wz Dl Settings |Global llumination " Advanced |

¥ Quick Ambient Occlusion
% Ambient Occlusion

% Materials

% Icons

% Caustics

%2 Depth of Feld

% Exterior Best

% Exterior Better

% Exterior Good

% Interior Best

% Interior Better

% Interior Extreme

% Interior Good

%2 Light Preview

%2 Prepared for Piranesi
%2 Progressive Refinement
%2 Ray Trace

Render Output:

Shadows Per Light T

Reflections Reflection Depth: | 2
Transparency Refraction Depth: | 55
[] Stereo Ray Threshold (%): | 0.000

[7] Depthof Field | 56
[ Use Spherical Camera Projection
[ Ignore Defautt Lighting
lgnore Open Blements And Text
Render Geometry Outside View
[] Render Visible Edges Q-
[ Contour Shading Q-
Texture Fittering Overmide:
Texture Antialiasing Cveride:
Stroke Tolerance: | 0.500 Pixels ~

Iﬂntialias Quiality: &ow ']l Fitter: | Gaussian hd

Samples: | 4 B

| Qoclusion Rays: |96 | %= Ooclusion Range: | [ | (Meters)

7 Click on Save.

8 Once a Setup is created it is then available from the options list.

Bloom

Bloom Radius (%) | 2.0 Bloom Threshold (%) | 80.0

In photography, when a very bright part of an image neighbors a very dark part,
the bright part appears to glow; this phenomenon is known as Bloom. Luxology

Bloom simulates this effect by removing excess energy from a pixel and

distributes it to its neighbors. You can turn on the Bloom option to get this effect.
Bloom settings are on the Advanced Tab.

Bloom Distance

Sets the distance in pixels that energy is distributed, controlling the size of the
glow. Increasing this value enlarges the bloom effect.

Luxology Rendering Settings
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Bloom Threshold

Sets the lower threshold to which pixels are effected by Bloom. Lower values
mean less bright pixels are affected by bloom.

Bloom Radius

Set the Radius of the Bloom effect. Higher number results in a larger Bloom.

) Render Settings - Quick Ambient Occlusion

File

SRS

Render Setups Pedomance Quality
Urtitled i s
Settings | Global Illwrmatmnh Advanced |
™ | Property — T
#1General Settings
+HGlobal lumination
++ Ambient Occlusion
=} Bloom
Bloom O
Bloom Threshold 80.000
BloomRadius 2.000

Caustics

In optics, a caustic or caustic network is the envelope of light rays reflected or
refracted by a curved surface or object, or the projection of that envelope of rays
on another surface. Caustic can also refer to the curve to which light rays are
tangent, defining a boundary of an envelope of rays as a curve of concentrated
light. Therefore in the image to the right, the caustics can be the patches of light
or their bright edges. These shapes often have cusp singularities.

Such concentration of light, especially sunlight, can burn. The word caustic, in
fact, comes from the Latin causticus, or burning. A common situation where
caustics are visible is when light shines on a drinking glass. The glass casts a
shadow, but also produces a curved region of bright light. In ideal circumstances
(including perfectly parallel rays, as if from a point source at infinity), a nephroid-
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shaped patch of light can be produced. Rippling caustics are commonly formed
when light shines through waves on a body of water.

Another familiar caustic is the rainbow. Scattering of light by raindrops causes
different wavelengths of light to be seen in arcs of differing radius. Each such arc is
a directional caustic. Caustic settings are located on the Advanced tab under

Global lllumination.

.‘3 Render Settings - Draft
i Be
W . TR - I
| EEEEEIEETS
) el e | Perfomance Qualty
9| Untitied [ A L] — ]
| Settings " Global llumination Il Advanced |I
’; % Quick Ambient Occlusion | Property TWalue |
%3 Material Preview Geneml Settings
%2 Ambient Occlusion =HGlobal llumination
=2 Materials —Indirect llumination
2 lcons ~Indirect Rays 128
653 Caustics ~Indirect Bounces i
> Depth of Field —Indirect Range {Mefers} D..D'DD
| I3 Exterior Best -Subs.urfac:e Sca.ﬁenng Direct Only |
S Exterior Better —Imadiance Caching v
) ~Indirect Supersampling =]
%2 Exterior Good  \radiance:Flays a4
& Interior Best - Imadiance Rate 2.500000
S interior Better - Inadiance Ratio 6000000
3 Interior Extreme ~Interpalation Values i
$ Interior Good —Imadiance Gradients Bath
% Light Preview -Direct Caustics 5]
%2 Prepared for Piranesi -Total Photons 10000
%2 Progressive Refinement -Local Photons 32
% Ray Trace -Indirect Caustics None
-Volumetrics Affect Indirect ]
[+-Ambiert Occlusion
[+-Bloom

Total Photons

Sets the total number of photons shot into the scene.
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Local Photons

Sets the number of local Photons used and indicates the number of photons
required for each pixel sampled. When the pixel is rendered, a search along the
surface locates the nearest photons up to the local photon count. The default
setting of 32 indicates that 32 photons will be used for each pixel rendered.

Indirect Caustics

If enabled, caustic effects from indirect lighting are calculated. Indirect caustic
effects are those of light accumulation on a surface after reflecting or refracting
from another surface. For example, the light pattern on a table as it is cast
through a wine glass. For caustic effects, from indirect illumination, you can select
from four options in the menu.

e None — No indirect caustics are rendered.
o Reflection — Only reflected indirect caustics are rendered.
e Refraction — Only refracted indirect caustics are rendered.

e Both — Both reflected and refracted indirect caustics are rendered

Sub Surface Scattering

Subsurface scattering is the effect of light bouncing around inside a material and
being “tinted” prior to exiting. This is often most obvious in materials like cloth,
marble, wax, or translucent liquids.

With Direct Only enabled, rendered images still can contain effects from both
indirect illumination as well as Subsurface Scattering, but the two will not affect
each other. This is the default behavior for speed reasons.

When either or both of the indirect illumination settings are enabled, indirect
illumination rays will be considered when evaluating Subsurface Scattering
effects, with a resulting increase in the rendering time.

e Direct Only — Direct lighting only is considered.

e Indirect Affects Scattering — Indirect lighting is considered when calculating
subsurface scattering.

e Scattering Affects Indirect — Subsurface scattering is considered when
calculating indirect lighting.

e Both — Both the indirect lighting, and the effect of subsurface scattering on
indirect lighting, are considered in the rendering.
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Depth of Field

Depth of field refers to the range of distances that an image is in focus for a given
lens aperture. Objects beyond that range typically will appear somewhat out of
focus — the further outside the range, the more out of focus. When an image is
rendered with Luxology and the Depth of Field toggle is on, changes in focus will

be rendered.

When Depth of Field is enabled, the f-Stop field also is enabled. In this field, you
can key-in, or select from a drop-down menu, an f-Stop for the camera lens (lens
aperture) to simulate the depth of field of a camera.

) Render Settings - DraﬂA

File

Render Setups
Untitled

>
& Quick Ambient Occlusion
% Material Preview

% Ambient Occlusion

% Materials

% Icons

% Caustics

%2 Depth of Field

% Exterior Best

% Exterior Better

% Exterior Good

% Interior Best

% Interior Better

% Interior Extreme

% Interior Good

%2 Light Preview

%2 Prepared for Piranesi

%2 Progressive Refinement
%2 Ray Trace

EHEEEIEEE

Settings | Global llumination " Advanced |

Performance Quality
P 3

Render Output:
[¥] Shadows Per Light x
Reflections Reflection Depth: | 2
[¥] Transparency Refraction Depth: | 100
Ray Threshold (%): | 0.200
f-Stop
14 More Blur
Hd2.8
|40
56 Nomal
g88.0 -
ihd 16.0 -
1226 Less Blur
vemide:
veride:

Stereo

Stroke Tolerance:

Artialias Quality: [ None hd Fitter: | Gaussian hd
Samples: | 1
QOcclusion Rays: |64 == Occlusion Range: | 0.00 | (Meters)

Bloom Radius (%) | 2.0 Bloom Threshold (%) | 100.

Associated with this setting is the Focal Distance setting for the Camera Position
settings in the Define Camera tool.

Rendering depth of field effects can be very expensive in terms of render time. To
get decent Depth of Field (DOF) results, you will need to set your antialiasing (AA)
samples to at least 64 and to get very good results you will need to set the AA

samples to 256.

While the rendered DOF results can be very good, if you have a copy of
Photoshop, you can quickly and easily accomplish DOF effects, and with even
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better results, by using a Depth Map in conjunction with Photoshop's Lens Blur
filter.

Luxology Environments

What is an Environment?

An environment is simply your surroundings; if you look around the space where
you are sitting, everything that you see is your current environment. Getting up
and moving to a different position would result in your environment changing. In
MicroStation, the environment you specify can provide indirect light, reflections
and refractions to your scene. As this document will illustrate, these extra touches
are key to creating believable images.

However, there’s one important caveat before we get started with Luxology
environments. If you’re rendering an interior scene, it’s only worthwhile to use an
environment if there is at least one opening that allows in light from the outside
(this can include geometry with transparency or translucency). If no light from
outside the scene is able to enter the room, there won’t be any illumination,
reflections or refractions visible from the environment and the Luxology engine
may perform unnecessary calculations, potentially lengthening the time needed
to complete rendering. Rather than use an environment, instead try to populate
the scene as realistically as possible with furniture, paintings and other objects.
These will provide the reflections and refractions that an environment would
otherwise.

Side note: if you're in need of models for these incidental objects, an excellent
resource is the Entourage community here on the Be Communities. It features
models from both Bentley Systems and Bentley software users, with more added
each day. It costs nothing to join, so anyone with even a passing interest in
visualization using Bentley products should definitely be a member.

Getting Started with Environments

By default, each design file opened with MicroStation will have the following
named environments available: Alley, Fog, Gradient Sky Blue, Material Preview,
Physical Sky and Probe Park Sunny. If you’ve read this far in the document, these
environments can be effectively used without understanding any other
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environment settings. Each of these default environments will provide light,
reflections, refractions and a visible background to your scene.

Alley and Probe Park Sunny will provide, as you might expect, environments that
resemble an alley and a park. Gradient Sky Blue uses a blue gradient to give the
effect of a clear sky, while Physical Sky provides a realistic sky (including the sun)
based on your solar position and time of day settings. Material Preview is the
environment used by the Material Editor when generating previews —you can use
this environment to quickly generate images that give you an idea of how realistic
light would interact with your scene.

While the default environments can all be used to great effect, the key to
unlocking the true power of Luxology environments is to understand the settings
that make each environment what it is. After that, you can begin to customize and
create your own environments.

If you'd like to add more environments to the list of those available by default, you
can create a DGN Library file and use the Environment Settings dialog to save
environments to that file. Once this is done, place the dgnlib you’ve created in a
path where MicroStation looks for DGN libraries. Do not modify the delivered
dgnlib — otherwise, you may find that your custom environments are lost with
your next MicroStation update.
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Basic Environment Settings

r = -
# Environment Settings - Moﬁing é d' . . LREE PO |
File
=~ |7y [ ¢ 2
E-DNE% | XY ed
Environment Setups | Environment
Untitled Eriahic Visibility
: S V| Camera
- [] Ovemde Existing Lights ’
"= Global Lighting [¥] Indirect
"~ Gradient Sky Blue Reflection
"= Render_exercise - : Refraction
o Main | Indirect
%2 Material Preview B —
%2 Dusk Gradient g W il |
%2 lcons Lie: - 478.5067
2 Gradient Sky 2 Color s s
M| Gradient Sky 4 Color ype:
%2 Light Preview Zenith Color: [~ .
M2 Physical Sky SkyColor: [P~  Bqonent: |10 |
" %2 Probe Alley Ground Color: [Py~  Expoment: |10 |
%2 Probe Park Sunny Madir Color: W~
%2 Sky Cylinder
i %3 Sky Sphere

Background
[ Enable Color ] W&~
Fog
[] Enable
Use Environment Color Color: I ~
Fog Brightriess: | 1.0 K==} 3

Fog Type: E:q:uoneniial ¥

Densiy: [10000 ] [T

Each environment has four Visibility options:

Camera

Determines if the environment is visible through the camera. It is one way to
control whether the environment is used as the background for your scene.

Indirect

With Indirect turned on, an environment will produce indirect light and can be
used to illuminate a scene. It is possible to have all the lights off in a model and
yet still get light from the environment with Indirect on.
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Reflection

If Reflection is enabled, the environment will be shown in materials that are

reflective.

Refraction

If Refraction is enabled, the environment will be able to be seen through

transparent materials.

Many users find that even if they do not want to have a particular environment
visible in their scene, the reflections and refractions offered by an environment
are very valuable. To see a setup like this, try turning off Camera visibility and
leaving the other settings enabled.

It is important to note that all environments can produce indirect light. The
amount of light produced can be adjusted using the brightness slider in the
Environment Settings dialog. To use only the indirect light produced by the
environment, enable Override Existing Lights.

File

EREEEIEEE

Environment Setups
Untitled

% Icons

%2 Modeling

%2 Gradient Sky 2 Color
%2 Gradient Sky 4 Color
%2 Light Preview

% Material Preview

%2 Physical Sky

%2 Probe Alley

%2 Sky Cylinder

%2 Sky Sphere

Environment

Enable
[] Ovemide Existing Lights

Visibility
[ Camera
Indirect

Reflection
Refraction

Main | Indirect
a W Gl ]
Lie:  6746.4126
File: | ...\probe_parkSun_FINAL hdr Q
Rotation: | 0.0000° | 4 SIS 3
Gamma: [1.00 | [T] Auto Comect Gamma
[¥] Artializsing: | 100.00 || 4 W] 3
Texture Fitering:

Background

[] Enable | R

Color
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Environment Types

MicroStation supports five different environment types: Sky, Light Probe, Image,
Image Cube and Gradient.

Sky

The scene will be illuminated by the physical sky color, which is determined by
settings in the active Light Setup (including time of day and geo-location). If solar
lighting is not enabled in the active Light Setup, this environment will have no
effect. Additionally, if the time of day is set such that the sun is below the horizon,
the amount of indirect light generated will be minimal and the sky will be black.

Rendered using Sky with Bloom

This environment also provides the option to set a size for the sun. Larger values
for this field increase the sun’s size and can provide dramatic telephoto lens
effects.
= Exercise: Creating a Sky Environment

1 Continue in Rendering.dgnlib.

2 From the Luxology dialog select Luxology Environment Settings.

M Setup: Exterior Good | Lights: Global Setup | Environment: Modeling - - — _

FSA-02-F- BRIV} 5@ - |m:- L2

3 Inthe Environment Settings dialog select New and name the new
environment Morning Sky.
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4 Set the following:

#* Environment Settings - Morning Sky =
- -
File
— o 3 I =
B~ D S| X &y el
Environment Setups | _Environmert
Untitled e Visibility
- : - S V| Camera
|| Ovemide Existing Lights
et
% Ilcons Reflection
% Modeling Main |—|Indirect Refraction
%2 Gradient Sky 2 Color —
2 Gradient Sky 4 Color @ WL Wi g
%2 Light Preview L 179.0000
2 Material Preview
%2 Physical Sky
S Probe Alley Sun Size: | 4.0 | 4 [milsl v
%2 Probe Park Sunny
2 Sky Cylinder
%2 Sky Sphere
Background
[] Enable Color ~| W&~
Fog
[ Enable
Use Environment Color Color: I~
Fog Brightniess: | 1.0 41 ’

Fog Type: | Exponential ~

annn Pl ¥

Density: | 10.000

5 Use the default Visibility settings.

6 Click on Save.
Remember Sky relies on the Solar Light setup.

Light Probe

Light probes are a special kind of image environment. They are made by
photographing a mirror ball on a tripod with a camera on another tripod. Multiple
exposures are taken by moving the camera in a circle around the sphere. The
result is an image with high dynamic range. Therefore, light probes can provide
higher quality reflections and indirect lighting.
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High Dynamic Range (HDR)

HDR images are a special type of image that contains more information per pixel
than simply color values. Each pixel contains a range of values depending on the
number and exposures of input images. this range can then be expressed as
lighting, and the range will extend from the brightest white to the darkest black in
the image. A jpg image has a contrast ratio of 256:1, most high dynamic range
images are between 1,000:1 to 50,000:1.

While they can be any image format, the most common type is the High Dynamic
Range format (.hdr). Many light probes are available for downloading on the
internet; in particular, Bentley recommends using the Unparent Light Probes
(http://www.unparent.com).

L: No Environment C: Light Probe Overridden

The above images are an example of how important an environment can be in
producing realistic renderings from real world models. In the first image, no
environment is used and there is nothing to reflect but the background color. This
produces an almost monochromatic image, making the stainless steel material
look nothing at all like stainless steel.

In the center image, a light probe is used with Override Existing Lights enabled.
Once the stainless steel material has an environment to reflect, it changes
dramatically and looks like the stainless steel we have seen in the real world. It is
almost hard to believe this is the same material that was used in the first image.

In the right-most image, the same light probe is used with Override Existing Lights
disabled. With multiple light sources active (in this case: solar light, ambient and
the light probe), the image takes on a softer quality but the stainless steel
continues to look accurate.

While light probes are very useful and memory-efficient for providing quality
indirect lighting, reflections and refractions, they tend to be lower resolution and
thus often inappropriate for use as a high quality background. To work around this
limitation, you can turn Camera visibility off for a light probe and specify a
background image in either the Environment Settings dialog or, once your image
is rendered, in the main Luxology dialog.
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MicroStation’s light probes do not produce direct light. Although the Luxology
engine supports this feature, Luxology recommends against making use of it.
Direct light from light probes tends to dramatically increase time spent rendering
without any visible gain in quality. As such, we will not be implementing this
feature in the future.

= Exercise: Creating a Light Probes

1 Continue in Rendering.dgnlib.

2 Inthe Environment Settings dialog select New and name the new
environment California Sky.

3 Setthe type to Light Probe and click on the magnifying glass to browse for

the file.
#* Environment Settings - California Sky ® = x
File
EETEEIEETE
Environment Setups
Untitled w
Bverie Basting Liohts | [¥) Camera
= = 0 ok
“# Moming Sky 7] Reflection
& Icons i ’— [¥] Refraction
%2 Modeling Man |jipdiect -
%2 Gradient Sky 2 Color a L dE=
%2 Gradient Sky 4 Color Lie: 67464126
2 Light Preview [LghtProbe  ~]
% Material Preview o
S Physical Sky Fle: | .\beverlyHills_sun_probe_FIN g
%2 Probe Alley Rotation: | 0.0000° || « =1 L
%2 Probe Park Sunny Gamma: | 1.00 "] Auto Comect Gamma
S Sky Cylinder [¥] Antialiasing: [ 100.00 ||« ST '
&2 Sky Sphere Tesdure Fitering: @I
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4 Navigate to ...\Workspace\Projects\Rendering\images\ and select
beverlyHills_sun_probe_FINAL.hdr

) Environment Settings - California Sky

FoX

File

Environment Setups
| Untitled

2 Alley

% Fog

%2 Gradient Sky Blue
% Material Preview
2 Physical Sky

%2 Probe Park Sunm

E- 1D E % Xy e

Environment
Enable Light Probe v
[[] Ovenide Bxisting Lights File: | ...\beveryHils_sun_probe_FIN | g
*l:l Reotation: | 0.0000°
Visibility
Camera
Indirect
Reflection
Refraction
Background
Oemble  [Coor ]
Fog
[] Enable

Color: 155

5 Click on Save.

These environments allow you to select any kind of image and a method for
projecting that image as your environment. The possible projections are Planar,
Cylindrical, Spherical, Cubic and Front.

With a Planar projection, the image is laid out in a plane. Currently, this projection
would only be useful if you're rendering in a top view. The ability to offset, scale
and rotate environment projections dynamically will be added in the future,
making this mode much more useful.
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A Cylindrical projection wraps the image around the scene as a cylinder. In
addition to the dynamic projection adjustments mentioned above, the option to
mirror or repeat the image along its seams will also be added in the future.

———e

1

When a Spherical projection is used, the image is projected as a sphere
encompassing the scene.

With a Cubic projection, the image is applied to the six faces of a cube
encompassing the scene. This method works similar to the way environments
were applied in previous versions of MicroStation; these older environments were
often referred to as “Sky Boxes”. However, this mode does not allow a different
image to be specified for each face (an Image Cube environment can be used to
mimic the old behavior).

A Front projection applies the image to the front plane of the scene, always
aligned with the camera. If the image is visible, its orientation should be identical
to that of a background image. There is little to gain from using this mode because
turning on Camera visibility negates being able to change the background image
once the rendering is complete, and the reflections visible from this mode do not
look as convincing as cylindrical or spherical mapping.

Because Image environments can be higher resolution, they are viable choices for
sources of background, indirect lighting, reflections and refractions. Using an
Image environment can be more memory intensive than using a Light Probe
environment, so this may not be an option in all scenes.
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Image using Cylindrical projection visible to all but Camera. Background image
used for visible background.

Image Cube

This environment type assigns an image to six sides of a cube that surrounds your
scene. This method is identical to the method MicroStation used for its legacy
rendering modes (Ray Trace, Particle Trace and Radiosity). When using an Image
Cube, you can rotate the environment about the global z-axis.

If the environment is made visible to the Camera, specialized images should be
used that are intended for a sky box. These images are warped to appear correct
when seen from inside of the box so that they display without visible corners or
seams.

Proper Image Cube imagery can be time consuming to create. The first step is to
create a seamless 360 panorama image. After that, map the image to a cylinder
using MicroStation. Render the Front, Right, Left and Back images by rotating a 90
degree camera located in the center of the cylinder. For the Top and Bottom
images, the camera looks straight up and down. Each of these images must then
be edited in an image editor, and the holes in each section must be artistically
filled or painted with a convincing sky or ground image.

Rendered with Image Cube visible to Camera, Reflections, Refractions and
Indirect Light.

Gradient

The environment is made up of a gradient between either 2 or 4 colors. A 2 Color
gradient is a straightforward interpolation between the selected Zenith Color for
the high end and the selected Nadir Color for the low end.

With a 4 Color gradient, the selected Sky Color and Ground Color are also used.
Each has an associated Exponent value that controls the percentage of Sky or
Ground Color used in the gradient. Using a low value (such as 0) for both
Exponent values would result in only Ground Color and Sky Color being used in
the gradient with no mixing of Zenith or Nadir Colors. Using an Exponent value of
4 for Sky Color and 0 for Ground Color would result in some mixing of Sky Color
but no mixing of Ground Color with Nadir Color.

The diagram below illustrates these concepts. In it, a reflective sphere was
rendered with the environment visible to the Camera. Note that the camera used
is a front view with some perspective added.
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Colors used

You can see that as the Exponent values are increased, more of the Zenith and
Nadir Colors appear in both the reflections and the visible sky. The default
Exponent values for Sky and Ground Color are 8.0, which provide a fairly even
distribution of the gradients in the visible sky.

Ground0  Ground 0 Ground1l Ground2 Ground4 Ground8  Ground 10
Sky O Sky 1 Sky 1 Sky 2 Sky 4 Sky 8 Sky 10

Changing Exponent Values

= Exercise: Creating a Gradient
1 Continue in Rendering.dgnlib.

2 Inthe Environment Settings dialog select New and name the new
environment Dusk Gradient.

3 Set the type to Gradient and set the colors as follows:
Zenith Color: Red: 155, Green: 40, Blue: 40
Sky Color: Red: 255, Green: 200, Blue: 120
Ground Color: Red: 145, Green: 115, Blue: 90
Nadir Color: Red: 41, Green: 51, Blue: 51
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Keep other settings at default.

& Environment Settings - Dusk Gradient.

File

BE-MNME%| X3 el

Environment Setups
Untitled

& California Sky

“# Moming Sky

%2 Icons

%2 Modeling

%2 Gradient Sky 2 Color
%2 Gradient Sky 4 Color
2 Light Preview

%2 Material Preview

%2 Physical Sky

%2 Probe Alley

%2 Probe Park Sunny
%2 Sky Cylinder

%2 Sky Sphere

4  Click on Save.

Other Environment Settings

Environment

1 @] Ensble Visibility

= . o e [¥] Camera
Ovemide Bdsting Lights Bl
- [¥] Indirect [Main__ =
[¥] Reflection
Ve [ ndeeat | i
a ,‘. FRR | A=
Lie:  6746.4126
Gradient -]
Type: |4 Color »
Zenith Color: I~
SkyCalor: [  Beonent: | 8.0
Ground Color: [~ Exponent: | 8.0
Nadir Color: W%~

Background
[ Enable Color | W&~
Fog
[] Enable
Use Environment Color Color: I ~
Fog Brightriess; | 1.0 L]

Fog Type: |Exponertial *

Density: | 10.000

With the Luxology dialog, it is possible to replace the alpha pixels in a rendered
image with either a solid color or image background. The Background options in
an environment allow you to store your background settings for use in other
rendering dialogs like Save Multiple Images or Record Script. Because both an
environment and a Background will replace the alpha pixels in your image, these
options cannot be used at the same time.

The alpha channel is a mask, letting some background information through and
blocking other pixels. it specifies how the pixel's colors should be merged with the
background pixel.
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Enabling Fog produces an exponential fog effect that increases intensity as it
moves farther from the camera. If the fog’s Density is increased, it becomes
uniformly thicker. A color can be either manually specified, or if Use Environment
Color is enabled, the environment color will dynamically adjust the fog’s color.
The latter option often produces spectacular results.

I - - T =

#* Environment Settings - Fog . r ® =
File
— o ]

Bl-NE% | XYl

Environment Setups | Environment

Untitled 7] Enable i\':'iﬁbﬂ'll C;m‘f

I [] Ovemide Existing Lights > ol

“# California Sky [¥] Indirect

"= Dusk Gradient [7] Reflection

[ Main [ indrect | i o

“= Moming Sky =

%2 Icons n*« Gl ¥] 33

2 Modeling Liec:  179.0000

S Gradient Sky 2 Color Crr——

2 Gradient Sky 4 Color
%2 Light Preview

%2 Material Preview

%2 Physical Sky

%2 Probe Alley

%2 Probe Park Sunny
€2 Sky Cylinder

2 Sky Sphere

Sun Size: (40 ([« EWE v

Background
[¥] Enable

(image ] |.\_MG_3316jog 24

Fog
[¥/] Enable
[ Use Environment Color
Fog Brightness: | 1.0
Fog Type: (Exponential |

Densty: | 10.000
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Luxology Level Filters in the Level Manager

If you have certain geometry that you do not want to display when working in
MicroStation but do want to render in Luxology, you now have the option to place
that geometry on a level contained in a filter named Luxology_On and have it
render regardless of its display state in MicroStation. To accomplish the inverse
effect, place a level into a filter with the name Luxology_Off.

=3 Level Manager
Levels Fitter Edit
3 [ | symbology: Lixolog ™ |[& ~

-8 South Beach Motors.dan A Used Name
= Al Levels

=HA Fiters Ceilings
_ |Luexology Cff Interior walls
] Lixology On ground plane
Neon Night time

- rwramnd flonr

Active Level: A-H712-G-Cont 5 of 746 displayed: 1 selected;
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Module Overview

The first step in creating a rendering is to decide on how you want to display your
design. You need to view your design much like a photographer would before he
takes a picture. Consideration must be given to the view angle, camera elevation,
lens settings, and solar orientation. In this module you will have an opportunity to
create various views of a bridge structure.

Module Prerequisites

e Basics of MicroStation 3D view control and AccuDraw.

Module Objectives

After completing this module, you will be able to:
e Create a view at any angle and elevation

e Change lens settings within your view

e Manipulate your camera to modify your view

e Learn to use the Photomatch capability, for placing a model in the foreground
of a photograph
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Introductory Knowledge

Before you begin this module, let's define what you already know.

Questions

1 Whatis a perspective view?

2 What are saved views?

Answers

1 Aview of an object that shows the height, width, and depth of a 3D

model. Perspective viewing includes one point, two point, three point and
parallel projections.

2 View definitions that include the level display of the active file, references,

clip volume and attributes. After you create a scene you can save the view
using the Saved View dialog.
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Camera Tools

All of the tools necessary to create a scene for rendering are located in the
Cameras tool within the Visualization task.

4 ¥isualization BERA

OBRRBRY
vy

......

A9 The Setup Camera tool (E + 1) is used to define the active view, projection type,
reference point, lens, camera position and target point when creating a scene for
rendering.

Fa
Loes.

a,” In this example two right isometric views are open and view 2 is the active view.

o]

& View 1 - Right Isometric, 06_Global_Lighting
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49 Select the Setup Camera tool with the following settings:

Enable Camera Height: 100 MU (This will set the camera height 100 units above
the selected screen position).

Select the Active view, (view 2) then place a data point in view one to define the
camera position. The actual position will be 100 units above this data point. The

next step is to place a data point on the target point. The active view, view 2, will
then rotate based upon these selected view points.

Active view results after entering camera position and target point
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s

The Define Camera tool (E + 2)is used to control the movement and settings of the
camera. You can manipulate the camera view cone in the other views or you can

use the advanced tools from the Define Camera tool settings to manipulate the
view camera.

(‘} Define Camera =1 2

o A D v T 0
<:n:> 1 8HavVYT YN

Active View:
Projection: | Two Point hd
Reference Point:; | Eye x|
Standard Lens: | Custom hd
Continuous View Updates Hide

Display View Cone

4 Camera Position
X

X Z

Eye Pt: | 74.50712F | | 70.860571| | 6.913863

Target: | 28.93919¢ | | 11.4734594 | | 17.91864¢
Focal Distance: | 75.6555

4 Camera Orientation

Orient Hevate Roll
Camera: |-127.50° 8.36° 360.00°
Plane: | -127.50° 00°

4 View Information
Horizontal ~ Vertical Aspect
Angle: | 48.25° 30.82° i
Size: | 33.8803 20).8555

4 Display Depths
Front Back

Clip Factor: | 0.0033 158
Clip Dist: | 0.2455 118.0704

4 Controlled Movement
Distance Angle

bl Increment: | 75660 5.00°

With the Define Camera tool, you can manipulate the view cone using the
handles that appear at the eyepoint, target, center and a fourth handle that lets
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you alter the viewing angle. The target handle is located at the center of a
rectangle that represents the image plane.

— Target Handle

View Angle Handle

Center Handle

Camera Handle

Using these handles, you can manipulate the view cone as follows.
e Camera handle — positions the camera or eyepoint relative to the target.

e Center handle — position the entire view cone without changing the relative
positions of the camera and target.

e Target handle — positions the target relative to the camera or eyepoint.

e Viewing Angle handle — changes the viewing angle of the camera. Reducing
the view angle is equivalent to using a telephoto zoom lens. Without moving
the camera or target locations, you can zoom in or out by changing the view
angle.

To change the position of a view cone handle
1. Enter a data point on the handle that you want to move.
2. Move the handle to the new location.

3. Enter a second data point to complete the change.

You can enter a data point on the handle and hold down the data button as you
move the handle. Releasing the data button completes the move.

You need 2 views open to quickly manipulate the view cone. For example, you can
use the Top view to manipulate the view cone horizontally and the Front or Right
views to manipulate it in the vertical direction. In the following example view 2 is
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a right isometric view and view 1 is the active view. Manipulating the Display View
Cones in view 1 with AccuDraw assistance will dynamically modify the active view.

= View 1 - Right Isometric, 06_Global_Lighting [C)33<] 3 View 2, 06_Global_Lighting

& View 1 - Right Isometric, 06_Global_Lighting [=][B)X] £ View 2, 06_Global_Lighting
.}

The Camera position handle was moved and the lens handle was moved to a wider lens opening.

= Exercise: Using the Define Camera tool

1 From File Open select:
User: untitled
Project: Rendering

2 Open the file 01_Camera.dgn and open the model 01_Bridge.

ﬁa 3 Select Define Camera (E + 2) with the following tool settings:

Continuous View Updates: Enabled
Display View Cone: Enabled
Projection: Three Point
You are prompted to Select active view.

4 Enter a data point in View 2.
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This becomes the Active View, as shown in the Define Camera tool

settings. The View Cone for the selected view appears in the remaining
views.

Enter a data point on one of the view cone handles in View 1, 3 or 4. Zoom
out if you have to.

Rotate the camera by selecting the red, green or blue axis and move your
cursor along the AccuDraw compass that displays at the camera position.

Observe that the camera view (View 2) updates continuously as you
manipulate the view cone.

If you disable Continuous View Updates, the view updates after you have
moved the handle.

Try all the view cone handles to see how they relate to each other.

Using the view cone and a camera view in this fashion gives you visual feedback
on just what the camera view is displaying. Currently, the Projection is set to

Three Point, which displays the camera view much as you would see it through a
normal camera.
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% Define Camera =

B s 28Y TN

ActiveMew: 2 ~]
Brojection: (TwoPont v
Reference Poirt: [Eye -
Standard Lens: |Custom X
[¥] Continuous View Updates
[¥] Display View Cone

q} Define Camera [= 2|

&y W8 v
‘@ 8 HB8VY TN

Active View:
Projection: [TwoPoint  ~]
Reference Foint: [Eye 2
Standard Lens: [Custom  + |
Cortinuous View Updates Hide
Display View Cone

4 Camera Position
X

X Z

Eye Pt: | 74.50712F | | 70.860571| | 6.913863

Target: | 28.939719¢ | | 11.473434 | | 17.91864¢
Focal Distance: | 75.6555

4 Camera Orientation

Orient Hevate Roll
Camera: |-127.50° || 8.36° 360.00°
Plane: |-127.50° 00

4 View Information
Horizontal \c’e_rtical Aspect
Angle: (4825° | |30.82° 1.62
Size: | 33.8803 20.8655

A Display Depths
Front Back
Clip Factor: | 0.0033 158

Clip Dist: | 0.2455 | [ 118.0704

4 Controlled Movement
Distance Angle

Increment: | 7.5660 5.00°

Note: You can also manipulate the view by moving the cursor in View 2 and selecting
one of the tool settings icons for specific actions. By clicking on More, you can
display windows to enter specific numerical data for camera manipulation.
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Camera action options

There are 9 icons across the top of the Define Camera tool settings which let you
control the camera view cone directly. These icons match options in the Camera
Action option menu.

Camera Option Effect

Pan Move the camera or target radially relative to each other, either horizontally or
vertically.

Pan Horizontal Move the camera or target radially (horizontally) relative to each other

Pan Vertical Move the camera or target radially (vertically) relative to each other.

Roll Roll or tilt the camera.

Dolly/Elevate Move the camera sideways or vertically.

Dolly Move the camera in, out, or sideways.

Lens Focal Length Change the lens focal length.

Lens View Angle  Change the Lens View Angle

Pan/Dolly Walk through the view.

= Exercise: Using a camera action tool

Continue in the file 01_Camera.dgn and model 01_Bridge.

From the Visualization task, select Define Camera (E + 2), in the tool
settings, set the following:

Active View: 2

Projection: Three Point

Reference Point: Target

Continuous View Updates: Enabled

Display View Cone: Enabled

Click Pan.

Enter a data point at the center of the camera view (View 2).
Move the pointer:

Left/right to rotate the camera (eyepoint) left/right about the target point.
Up/down to rotate the camera up/down about the target point.
This is similar to moving around a stationary object (the target).

Reset to return the view to its original orientation.
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7 Inthe tool settings, set Reference Point to Eye.

8 Move the pointer:
Left/right to rotate the target point left/right about the camera.
Up/down to rotate the target point up/down about the camera.

This is similar to standing in the one spot and turning your head left/right/
up/down to view the surroundings.

9 Reset to return the view to its original orientation.
Try the other camera action options in the Define Camera tool settings.

Standard Lens = Fish Eye

Standard Lens = Normal

Standard Lens = Telescopic

4 There is another tool that can be used to change the focal distance of the camera
lens and that is the Focal Distance tool. With this tool you simply move the cursor
forward or backward in the active view or move the cursor in an orthogonal view
to change focal distance. In an orthogonal view, the yellow portion of the camera
icon, expands or contracts to reflect a change in focal distance. This tool is
typically used to change the depth of field in a scene.
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Controlled Movement

You have the option to move or rotate the camera view cone by a defined

distance/angle. To do this, you must disable Continuous View Updates and use

data points to specify movement. The amount of movement or rotation per data
point is specified in the Controlled Movements settings. Open more options using
the drop down arrow in the tool settings.

ﬂ{} Defin

e Camera

B 2 Q$B YT
Actve iew:

Beference Point: (e v
Standard Lens:

Continuous View Updates
Display View Cone

w Camera Position

w Camera Orientation

» View Information

4 Controlled Movement

Increment: | 75660 5.00°

0

o

Projection:

iStance ale

For view cone manipulation with data points, the position of the data point in the
view determines the direction of the movement or rotation. If you think of the
view as being divided into 9 sections, then the movement performed by a data

point in one of these sections is as shown in the diagram below.

Saved Views dialog

Used to name, save, delete, import, apply and recall saved views. Saving a 3D view
allows you to quickly recall a view with specific attributes. It is important to create
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and use Saved Views in 3D, since you will want to return to a known position
many times. They are helpful for design, navigation, rendering and animation.
Camera and Clip Volume settings are available for saving or recall.

Open the dialog by selecting Utilities > Saved Views, or Tools > Views > Saved
Views or selecting View Save/Recall from a view window control menu, or
pressing F6.

(2 Saved Views - View 2

Eﬁg Active File ¥ t“jl:) I:—.é E‘ifl @" x i £D Ee 4\’:

Name * Description Type Show Status "& Clip Volume  Model File

 Clipping 2 & Default South Beach Motors.dgn
Depth =] oY= (Urtitled)  Default South Beach Motors.dgn
Rotate 3Pts = =] (Urtitted)  Default South Beach Motors.dgn
looking ne =] =] (Urtitled)  Default South Beach Motors.dgn
main = =] (Untitled)  Default South Beach Motors.dgn
rear] = =] Default South Beach Motors.dgn
view from left =] =] (Urtitled)  Default South Beach Motors.dgn
view from right 2 ¥ (Untitled)  Default South Beach Motors.dgn

Understanding the Saved Views dialog

The Saved Views dialog contains controls that are used to apply a saved view to a
view in the design file. The list box shows the name, description and model of
each view saved. To apply a saved view, use the following options:

Apply to Selected Views. Select this tool and click in a selected view window.

W

) Apply Saved View

Saved View : |Right Front
[] Apply to all open views

) Window: Aspact Ratio

.-J: Camera Position Model

|| view Atributes |2 Levels

Clip Volume Reference Seftings

Apply to open views. All opened views will display the Saved View.

=
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Saved Views dialog

Double click the entry in the Saved View dialog list will display the Saved View in

the Active View.

Active File

This icon displays optional settings by clicking on the drop-down list box.

B saved Views - View 2

EFS Active File ~ EJ% I:—.é Fﬁ.—l x . ¢ B \}

& Description

Name

Clipping
Depth

Note: A link is a pointer to project data and a link set is created when you use

Project Explorer (File > Project Explorer).

Create Saved View

Opens the Create Saved View dialog where you name and describe the view you
are saving. The view can be a saved, section, elevation, detail or plan view. A Clip

§) Create Saved View

b Saved View
Section View
Elevation Wiew
Detail View
Plan Wiew

Ciip Violume: |(From View) -]
Associative Clip Volume
| Create Drawing

Volume can also be added to a Saved View Option or a Dynamic View can be

= Exercise: Create a Saved View

=
created.
1
2
. 3

From File Open select:
User: examples

Project: Plant

Open Workspace\Projects\Examples\Building\Designs\BSI700-S0501-
UnloadingPlatform.dgn, and open Views 1 through 4, select to Window >
Tile, and then Fit View (4 + 5) for each view.

Set Display Style to Wireframe for each view.

Visualizing a 3D Design

Aug-12
Copyright © 2012 Bentley Systems, Incorporated



Saved Views dialog

4 Window in on the top of the Unloading Platform in View 4 (Right View).

i

5'<J 5 Set Display Mode to Smooth with Shadows and apply the View
Perspective Extra Wide Angle. Pan and Rotate to adjust if needed.

E"ﬁb 6 Press F6 to open the Saved View dialog, click Create Saved View, and save
the new view in View 4:
Name: Top Platform
Description: Top platform with wide angle view
7 Clickin View 4 to select the source view.
¥ Create Saved View |:||:,r>__<|
i : | From View v
View Type
Neme:
Description: | Top Platform with Wide A
Clp Volume:
[] Assaciative Clip Volume
[] Create Dynamic View
2 Saved Views - View 4 |:||:|r>__<|
Eé:\cti\reFile'I:Thgif| @;'xl{_‘@% }l
Type Show | Status | Name Description fﬂ Clip Volume | Model
2 & Top Platform Top Platform with Wide ... Unloading Platform
2 &  Unloading Platform Top Top Unloading Platform
2 W& Preview This view name forces w... Unloading Platform
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8 Inthe Saved Views dialog, set the View number to View 3 and double click
the Top Platform saved view in the saved view list box.

2} View 3 Top Platform, GeneralArrange | |0 || ) View 4 - Right, Generalrrangeme 5
& - o %~ &%~

9 Inthe Saved View dialog list box, click on the area below the header “Clip
Volume” to select an existing clip volume.

10 Select File > Close.

Other Camera Setups

The procedure for setting up an interior camera is essential the same as it is for
exterior camera setup. In order to see inside a building you will need a camera
inside it. Using AccuDraw is critical to placing the camera properly.

In addition, you can use Clip Volumes to isolate an section of a building and see
inside the building or structure.

In the following exercise you will create a clip volume and place a camera and
Render with Ambient Occlusion. The following file is built from References.
= Exercise: Setting up a camera for interior or clip volume shots

1 From File Open select _MasterRender.dgn.

2 From the View Border of View 2 select Clip Volume (4 + P).

3 Inthe tool settings select:

Section Clip Tools
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Apply Fitted Section YZ Plane

\’j Place Fitted Section

old

[¥] Display Clip Element
Drawing Seed: [De{aiI_Eninsh_C

4 Enter a data point in view 2.
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You can manipulate the Clip Volume by interacting with blue bolt icons or
move the plane with the green arrow icon in the center of the view.

|
19 5 From the Visualization task select Setup Camera (E + 1).

Follow the prompts.

6 Enter a data pointin View 2.
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7 Inthe Top view snap to the end of the main building on the right as shown,
and press F11 (to put focus on AccuDraw), then press <0> to place an
AccuDraw origin. Do not press the data button.

8 Move your pointer in to the Right view and press <F> to rotate the
compass to the Front view.

Note whether you snapped to the roof or the floor.

9 Index to the Y axis and enter a value of 12.
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10 Define the target of the camera as the HVAC ducts in the back.

11 Enter a data point after you have snapped to the ducts.

Results in View 2

_ = Exercise: Render with Quick Ambient Occlusion
I\j 1 Select Render (Q +1).
2 Use the following settings:

Setup: Quick Ambient Occlusion

Visualizing a 3D Design 82 Aug-12
Copyright © 2012 Bentley Systems, Incorporated



Other Camera Setups

Lights: DaylightMorning
Environment: Morning Sky

@ 3 Render View 2 with these settings.

4 Background color can be changed after the rendering is done.

E [! 2 (B - E@ V‘-Ovrp .?m lz‘.:_‘___;iv

[Ambient Occh Rendered in 43s with Setup: Ambient Occlusion at 1024 x 630

5 Select Define Camera (E + 2) and using the handles in the other views
move the camera to a perspective shot and re-render.
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Photomatching

Photomatching is the process of adjusting the view camera to match the
perspective of a photograph, or rendered image. This is done by matching points
in the photograph to the equivalent points in your 3D design. Using
photomatching, you can create a rendered image of your design overlaying
existing conditions (in the photograph).

MicroStation’s Photomatch tool lets you quickly and precisely match geometry in
a 3D model to an existing photograph.
d 1 :

Left image is a scanned photograph of existing conditions and right image is a rendering of new design with existing photograph.

Match Design Geometry to a Raster Reference

To get the best results on the first try you need to set up a camera view that
closely matches that of the photograph. This camera view does not need to be
matched perfectly, but should be somewhat close to make it easier to choose and
match points in the 3D model to those in the photograph. By matching known
points in the design to equivalent points in the photograph, the system refines the
camera view to accurately match the perspective of the photograph.

Once this step has been completed, the view can be rendered to display the
design geometry merged with the existing conditions.

= Exercise: Set up the initial camera view size

1 Continue in 01_Camera.dgn and open the Model 02_Photomatch.

The file has been saved with Top and Front views displaying elements
representing the existing buildings. These elements, on level existing
house, will be used to align a camera view to a photograph. Once
matched, the existing house level will be turned off, and the levels
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containing the proposed building addition geometry will be turned on for
display.

2 Select Utilities > Image > Display.

3 Inthe Display Image dialog box, select IMG0017.JPG from the course
\Textures folder. Enable the Preview option and note the size of the image.

The image size located in the header of the image helps you match the
view’s aspect ratio to the image.

XOOSHEA+=DuE oo QPN

1 4 In Visualization task select the View Size tool (T + 1).
5 Enter a data point in View 3.
6 Set the following in the tool settings:
Maintain View Parameters: enabled
Proportional Resize: disabled
X: 768
Y: 512

7 Enter a data point in View 3 to apply these values and resize the view.

The view is resized to 768 pixels by 512 pixels, which may be too large to
display properly in the MicroStation application window. However, once
you have established the proper aspect ratio (768 x 512) you can use View
Size again, this time enabling Proportional Resize to maintain the aspect
ratio. Once enabled, you can set either the X or Y value and the view size
ratio will remain intact.

8 Close the Image Display

Next, you will attach a background image for View 3.
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= Exercise: Attach a background image to the resized view

1 Continuing in 01_Camera.dgn, model 02_Photomatch, select Settings >

2

Design File.

In the Design File Settings dialog box, select the Views category.

3 Set View to 3, enable Background Image, and click the magnifying glass.

Design File Settings

Category
Active Angle
Active Scale
Angle Readout
Pads

Caolor

Element Attributes
Fence

Grid

lsometric
Locks

Snaps

Stream

Working Units

Modify View Settings

View

[] Broportional Resize

Pixel Width | 1103
Pocel Height

Background: | ... \Drawn ByMicro Station tif IQ |

Focus ltem Description

Select category to view.

The Select Background Image dialog box opens.

In the Select Background Image dialog box, navigate to the course
Workspace\Rendering\images directory and select the file IMG0017.JPG.

Click Open in the Select Background Image dialog box.
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6 Click OK in the DGN File Settings dialog box to close accept the settings
and close it.

Background image with geometry in Isometric View

As you can see, the geometry is not even close to being aligned with the
background image. You need to first use the camera tools to get a rough
alignment between the geometry and the photograph. Later you will use the
Photo Matching tool to precisely match the perspective of the model to that of
the image.

= Exercise: Use the camera tools to align the geometry to the photograph

E@ 1 Continue in 01_Camera.dgn, in the Rendering task, select the Define
Camera tool (E + 2).

2 Inthe Define Camera tool dialog box, set the following:
Active View: 3
Projection: Three Point
Continuous View Updates: On
Display View Cone: On
3 Fitviews 1 and 4 then reset to see view cones.

This fits the views, including the camera cone.
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4 Use the camera controls to manipulate the camera target point, eye point,
and so on, to roughly match the geometry to the equivalent points in the
photograph. This will put your view camera in a position similar to the one
used to take the photograph that you are trying to match.

The initial alighment can be very rough. You do not need to spend much
time trying to align the background to the geometry. You could even skip
this procedure, placing the camera approximately where the photo was
taken from and the camera target in a position roughly where it would
have been in the original photo.

',i

=Y

Rough approximation to match geometry to background image
5 Inthe View Attributes dialog box (Settings > View Attributes), turn off
Background for View Number 3, to turn off the display of the Background
image.

Note: In cases where you do not have known image points modeled in 3D model
space it is possible to achieve a suitable match using the previous procedure,
although this method can be time consuming.

Your model now is ready to use the photomatch tool to precisely match the
geometry to a background photograph.
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Making adjustments with the Photomatch tool

With the view roughly lined up with the image, you can now use Photomatch to
make the fine adjustments to the camera view so the design file geometry
accurately matches the photograph.

= Exercise: Using Photomatch

1 Continue in 01_Camera.dgn, enable AccuSnap.

2 Inthe Rendering Tools tool box, select the Photomatch tool (E + 3).

You are prompted to Select View For Photomatch.
3 Enter a data point in View 3.

4 In the Select Photomatch Image dialog box, select
Workspace\Projects\Rendering\image\IMG0017.JPG and click OK.

The image is attached to view 3 as a raster reference and you are
prompted to enter a design file point. You may need to adjust the location
of the image in the Raster Manager to get the image close to the
perspective of the geometry.

In the next few steps you will be selecting design file match points,
snapping first to the geometry, accepting and then matching
corresponding points to the photo.

5 InView 3, snap to the apex of the left building’s roof line, and accept with
a data point.
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You are now prompted to Enter image point. There may be a slight
hesitation as the magnifier loads and displays a magnified portion of View
3 with cursor lines showing the pointer location. As you move the pointer,
the image in the magnifier updates to keep the lines at the pointer
location. By default the magnification is set at 2.0. If required, you can
change this value.

% Photomatch |:||:|®

[] Lock Focal Length
Display Magrifier

-

L

Magnification:

6 InView 3, move the pointer to the apex of the roof on the left building in
the photograph, using the magnifier as a guide, and enter a data point.

]

3

When you have entered the second point, you will notice small squares at
the respective points in both the raster image and the design geometry,
joined by a line. These may be hard to see, depending on the colors in the
raster image. They provide a visual indication of the points that you have
defined previously.

Visualizing a 3D Design 90 Aug-12
Copyright © 2012 Bentley Systems, Incorporated



Photomatching

Note: If you know the camera focal length used to obtain the original
photograph, for instance 28mm, you can enter 28 in the Lock Focal
length field and enable this lock in the Photomatch tool settings.
MicroStation will attempt the match using this value. If for some reason
a match cannot be made using the provided focal length, the box will be
disabled after the match is made, meaning a different focal length had

to be used.

7 Using the figure below as a guide, snap to point 2 in the design and match
it to point 2 on the raster image.

[ Lock Focal Length
Display Magrifier

Magnification:
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8 Snap to point shown below, in turn, matching them to the equivalent
points on the raster image.

% Photomatch |:||:,®

[ Lock Focal Length
Display Magrifier

Magnification:

After placing the third point, notice that the Match button becomes
active. This indicates that you have placed enough points for the system to
attempt to match the geometry to the photograph. Adding more points
adds more accuracy. Three points is almost never enough.

Note: If you select an incorrect point during placement, click Adjust, identify
the point and relocate it. When you finish adjusting the point, click Add
to continue adding points.

Visualizing a 3D Design 92 Aug-12
Copyright © 2012 Bentley Systems, Incorporated



Photomatching

9 Snap to another geometry point and add a image point to match, as
shown below.

10 Click Match.

¥ Photomatch |:||:,®
Match [ Clear ]
............... Add [ Adust |

[ Lock Focal Length
Display Magrifier

-
r

"o N

Magnification:

View 3 updates with the view camera adjusted to show the points as

defined.

If the geometry still does not match exactly you can add extra points to
further refine the match. As you do this you can try matching any point in

the image.

If the camera view is too far removed from the original camera view, you will get
an error message stating that fact. When this happens, go back to the Define

Camera tool and try to make the geometry match the image more closely before
using Photomatch.
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Displaying the Proposed Geometry

Now that you have the design geometry of the existing buildings matching the
background photograph, you can turn on the proposed design geometry (and
turn off the existing). The design has been saved with the Solar Lighting values set
to match the time that the original photograph was taken. This ensures that
shadows cast by the design elements will look natural.
= Exercise: Display the proposed geometry and render the view

1 Continue in 01_Camera.dgn.

2 InView 3, turn off the level existing house and turn on all other levels.

3 Inthe Visualization task select Render (Q + 1) with the following tool
setting:

Render Setup: Draft
Lights: Untitled

Environment: Physical Sky

4 Proposed design is rendered over existing image in Luxology render
window.

When photo matching you often need to use a photo editing application to get
the most realistic results. In your image the fence in the foreground may be
clipped by the deck in the model. You can use an image editing application to copy
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the fence, and even the shadows, from the original photograph and add these to
the saved rendering.

Finished image edited with foreground and shadows added

Match points should be spread out both horizontally and vertically. If points are all
distributed in a narrow horizontal band across the image, then the Photomatch
tool may be unable to successfully compute the camera settings.

Photomatch using a Civil Engineering example

You can use photomatching for both small and large projects. In the next exercise
you will be using a civil data set and matching a model of a proposed road
widening with a photo taken from the existing roadway.

Date set for this exercise courtesy of South Carolina DOT Roadway Design.

In the previous photomatching exercises a 3D wireframe design was created of
part of the existing structure. This was used to match the photo to the design
geometry. In this next exercise the existing condition is represented by several
surveyed points in the 3D model. These points were surveyed in the field then
added to the 3D design as weighted points matching the surveyed XYZ
coordinates.
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= Exercise: Photomatch survey points

—1
Lo

1 Continue in 01_Camera.dgn and open the model.

03_Photomatch_civil.dgn.

This model of terrain geometry has several weighted points, representing
survey data taking in the field. View 2 is a camera view clearly showing the
points, which you will use to match corresponding geometry in a
photograph of the existing site conditions.

Check that AccuSnap is enabled.

AccuSnap will make it easy to pick the surveyed points in the design file.

Note: AccuSnap can be toggled on and off using the AccuDraw shortcut J,

while focus is in the AccuDraw window or the Ctrl+Shift keys.
In the Rendering task, select the Photomatch tool (E + 3).
You are prompted to Select View for Photomatch.
Enter a data point in View 2 to select this view for photomatch.
The Select Photomatch Image dialog box opens,

In the Workspace\Rendering\images directory, select the file
phmatch_civil.jpg.

The photo is displayed in View 2 and you can clearly see that the weighted
blue points representing the bottoms and tops of the power poles are not
aligned. The weighted green points representing the traffic cones on the
roadway also are not aligned.

Photomatch image with geometry overlaid
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You are prompted to Enter design file point.

to be mc;tched -

6 Move your screen pointer to the lower right blue weighted point (point 1
in the above reference wireframe) and, when AccuSnap snaps to it, accept
with a data point.

The Photomatch dialog becomes active, displaying a magnified view of the
photo without the design file geometry making it easier to select the
appropriate image point.

7 Move the pointer to the bottom of the first power pole on the right of the

image (point 1 in the reference photograph) and accept with a data point.

Note: The rubber band between the two points depicting where the design file
point eventually will be aligned to match the photo.

% Photomatch

Match [ Clear ]
AT Adust |

[] Lock Focal Length

Display Magrifier

Magnification:

Magnified view matching bottom of power pole location 1.

8 Snap to the blue weighted point located above the previous point (point
2), and enter a data point.
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9 Using the Photomatch magnified view to guide you, move the pointer to
the top of the same power pole (point 2 in reference photo) and enter a

data point.
% Photomatch [Z||§|@
Match [ Clear ]
............... Add ) Adust ]

[] Lock Focal Length

[+] Display Magnifier

Magnrflc:atlon 2 0

2nd point top of pole
10 There are two blue points (3 and 4 in the reference wireframe) to the left
of the previous two. Snap to the top point (3) and accept with a data
point.

11 Move the pointer to the corresponding image point for the top of this
power pole and enter a data point.

% Photomatch E| |§|®

Match [ Clear ]
Add Y[ Adist ]

[] Lock Focal Length
[+] Display Magnifier

Magnification: Z.D

Top of second pole

12 Snap to the lower point (4) and accept with a data point.
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13 Move the pointer to the bottom of this pole in the image, using the
magnified window, and enter a data point at the base of the pole on the
right, as shown below.

Match [ Clear ]
AT Adust |

[] Lock Focal Length

Display Magrifier

Magnification:

Bottom of second pole

14 Snap to the blue point at the left of the view (point 5) and accept with a
data point.

15 Using the magnified view move the pointer to the top of the
corresponding pole in the photo and enter a data point.

This pole is located to the right of the building on the left side of the road.
It is a little difficult to spot but you should be able to make use of the
Photomatch magnify feature as you move cursor over this area of image.

16 In the Photomatch dialog box, click the Match button.

S ‘ - e R N
il s e

ks e By

After matching, traffic cones are not matched to survey data, highlighted area.

The camera location and perspective is modified to achieve a photomatch.
The 5 points you picked appear to be matched but the cones are a little off.
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You can fine tune the match by adding these additional survey points and
matching again.

2 Exercise: Fine tuning photomatch by adding additional points

1

Continuing in phmatch_civil.dgn, in the Photomatch tool dialog box, click
the Add button.

Snap to the green point at lower right in the view (point 6) and accept with
a data point,

Move the pointer to the top of the traffic cone on the lower right side of
photo in the grass area and enter a data point.

& protomatch S

Match | Clear

Adjust

[~ Lock Focal Length I 28.
¥ Display Magnifier

Top of traffic cone grass area

Looking at the model, in View 2, notice two more green points in the
middle of the roadway. Either could be matched to the photo but, for this
exercise, you will use the lower one of the two (point 7).

Snap to the lower green point (7), in the middle of the roadway, and
accept with a data point.

There are three cones in the middle of the roadway in the photo you are
matching. This point corresponds to the top of middle cone.

Using the magnified view to guide you, move the pointer to the top of the
middle cone and enter a data point.

& protomatch SN

Match | Clear

Adjust

[~ Lock Focal Length I 28.
¥ Display Magnifier
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Magnified view of cone being matched

6 Inthe Photomatch tool dialog box, click the Match button to modify the
camera location and perspective.

Note: Notice that now the cone survey points match those in the photo and
the image is perfectly matched.

Final Photomatch Render

Now that you have the proposed roadway model matched to the existing photo
you can render the scene. To make the area more visually appealing, several new
trees are to be planted along both sides this new stretch of roadway. The trees
already have been placed on a separate level and are ArchVision RPC files.

= Exercise: Ray tracing final civil photomatch

1 Continue in the model 03_Photomatch_Civil, and make RPC the active
level.

The RPC files are displayed in all views.

2 Look at the shadow from the power poles in the existing photograph and
make a mental note of their direction.
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3 Select the Render tool (Q + 1) with the following setting:
Setup: Draft
Lights: Untitled
Environment: Physical Sky
4 Render the contents of View 2.
The view is rendered and you can see the shadows from the RPC trees are

in a different direction from those of the existing power poles.

It is important to try and match the time of day so the shadows match those in
the photograph. By looking at the shadows in the photo you can get a rough idea
of the solar direction and enter this by locking the Solar Direction Vector and
entering the Azimuth Angle and Altitude Angle.

= Exercise: Modify the Solar lighting to match the photograph

_ 1 Continue in the model 03_Photomatch_Civil and in the Visualization task,
= select the Light Manager tool (W + 1).

2 Inthe Light Manager dialog set the Solar Position Type to Direction. Set
the Azimuth Angle and Altitude Angle to the following settings:

Azimuth Angle: 140
Altitude Angle: 45
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o Light Manager - Untitled

File Lights Edit

F-NH XS -BH|58

ey
Y] ril L‘@ b
Light'Nanje Properties
= Brightniess n Lux; 83,676
Intensity: | 100 & 12
@ Ambient - d e B

@ Flashbup  Dtals
Color Type: | User Defined w

@ Sky Dome Color: [] = Temperature: w
Shadaw: | Sharp

~|
[ Volume Effects Q.
Cloudiness: | 0 d’ﬁ@
Air Quality: | 3.00 Bural -
Solar Position =
YpE: | Direction vl

True Morth Direction [degrees from ¥ axis): | 90.00

Wectory: | 0.4540 | v: [-0541 | 2 [0.7070 |
|szimutt: 140,00 | | Altitude: | 45.000 ||

LA

@ 3 Render view 2 creating a new solution.
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The view is rendered and the direction of the shadows from the RPC trees now
more closely match those in the existing photograph.

Final render with RPC trees and people
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Module Overview

Of all of the tools and techniques for achieving truly photo-realistic results, when
rendering with MicroStation, lighting has the most impact. Without correct
illumination, a 3D scene will look very flat and two dimensional. Lighting tools in
MicroStation are presented and proper use is covered to improve your rendering
results.

MicroStation provides two types of lighting, source and global. Source lighting is
created via special cells that you place in a model and is covered later in this
module. Global lighting is available for a DGN file (all models) via settings in the
Global Lighting dialog box.

Module Prerequisites

e A basic understanding of the essentials of MicroStation V8i
e Knowledge of AccuDraw in 3D

e Basic understanding of Lighting

Module Objectives

After completing this module, you will be able to:

e Understand Model lighting in the design phase of scene creation
e Understand and apply Global lighting techniques to a scene

e Apply and manipulate Source Lights in a scene

* Ability to create volume effects

e Basic use of Advanced Features

Aug-12 105 Lights

Copyright © 2012 Bentley Systems, Incorporated



Lighting in General

Lighting in General

Lighting is the KEY to photo-realism. THe human eye first detects light versus dark
in an image and then starts to fill in details. If the lighting is wrong then the brain
recognizes this and is uncomfortable with this fact, even though the rest of the
image is correct. So extra time spent on lighting is well worth it.

General Lighting Tips

Good images tend to have a diversity of light and dark. Consider where you
want shadows and dark areas when placing lights.

Many times you want to highlight a specific piece or pieces of geometry in
your images. Put a spot light behind them so that they are framed in light and
stand out in the image.

Study Stage Lighting techniques.

Use multiple lights of varying intensities to light a single important object.
Generally, two to four lights is sufficient. Try to keep the angles between the
lights around 90 degrees.

If there is no important object to highlight keep the lighting simple, about
two-four lights.

Lights
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e If you have a few lights in your scene and want to know how they affect your
lighting, give each a unique, bright color so it is easy to spot which light does
what.

e Soften your Shadows. Crisp, hard shadows are generally unrealistic.

Global Lighting

Global lighting is the shading of a surface that takes into account both direct
lighting and some indirect lighting, such as reflections and refractions.

The are four types of Global lighting, ambient, flashbulb, solar, and sky dome. The
following model is displayed with all 4 types of global lighting applied to the
scene. This model is located in the examples files provided in a MicroStation
installation at ...\Workspace\Projects\Examples\Plant\Designs\BS1700-S0501-
UnloadingPlatform.dgn

All Global lighting is turned on in this scene

Lighting Tools

The Lights toolbox is located in the Visualization task, (W + 1 or 2). You can also
access the tools via Tools > Visualization > Lights.
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Lights [=]

Light Manager Dialog

Access the Light Manager dialog from the Visualization task, Lights toolbox or
Settings > Rendering > Light Manager.

This dialog is used to control light setups for both Global and Source lighting.

e New light setups can be created, copied and deleted.

e Source lights can be added or deleted.

e North direction in a scene can be defined.

* You can select all Source lighting in the dialog that is selected in a view.

e When you select a light in the dialog you can highlight the light in the scene.

* You can center the view to the origin of the selected light.
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e |ES light sources can display photometric data graphically.

r P = ] . . |
#4 Light Manager - DaylightMorning L J ‘ - e | ‘:'j' P |
File Lights Edit
| L] C P ¥ 00 3 ey
-0 RS- QBTG RER
| Light Setups | Display Brghness
Urtitled ® Brightness Brightness Muttipier: | | 1.00
Display Range (umens per squa}é.meter}:
Daylight Morning | IEEEERLEL: 0.930 I 100000,
\& Evening - Aashbulb y
“& DaylightAftemoon B Solar t 3K |- Pt
“ Night @ Sky Dome
Global llumination Brightrness ————————————————
Tone Mapping Mode: | Brightness Multiplier  ~
Display Range (umens per square meter):
Brightress: ‘H}D | [ | k=
Contrast: | 0.0 @[ (] k&
[#] Photographic Tone Mapping
[F]] Auto Gamma Comect Color Maps:  0.588
Gamma: [1.70 | @ [« (B v | &
| _ S— _
Brightness

This tool controls the brightness of the lighting settings. The 2 main sections are
Display Brightness which is used for smooth rendering only and the Global
Illumination Brightness for Luxology rendering
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Display Brightness

Light Name

® Brightness

‘e Ambient
& Flashbulb
< Solar

@ Sky Dome

Display Erightness
[Brightness Muttiplier: ¥ ] [ 1.00
Display Range (umens per square meter):

0520 T 100000.

* [ e ke

Global llumination Brightness
Tone Mapping Mode: |Erightness Multiplier = |
Display Range (umens per square meter):

Brightniess: | 1.00 v 3K i
Contrast: | 0.0 & (4 T

[] Photographic Tone Mapping

| Auto Laamma Lomect Lolor Maps: 588

Gamma: | 1.70 8« i

-

There are 2 types of brightness parameters measured in Lumens per square

meter:

e Brightness Multiplier where all pixels are scaled by a specified factor.

This factor will be used for next rendering.

e Adapt to Brightness sets the brightness for the middle of the range for
next rendering.

There are sliding bars for interactive adjustments. Global lllumination has 3
sliders. The top for brightness in lumens, the middle for contrast and the bottom

for the gamma level.

Note: Gamma or Gamma Compression also known as Gamma Encoding, is used to
compensate for monitors and printers that have less visual response than the
human eye. Typical gamma values for monitor compensation range from 1.8 to
2.5 for a CRT and 1.0 for an LCD.

Ambient light

Imaginary light that is presumed to strike every point on a surface with equal
intensity. Used to approximate the large-scale effects of diffuse inter-reflections, a
phenomenon not usually accounted for by most lighting methods. The following
is an example of a scene with only ambient light applied. You can modify the
intensity, color, and temperature of ambient lighting. Increasing the intensity
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reduces the depth or contrast of the rendering. Ambient lighting is useful for
background lighting, illumination of surfaces that do not receive direct lighting.
No shadows are cast by ambient light.

I Light Name: B ;
" Brightness 7] On
s 1 :
G Aashbulb Cobor: [] ~ Temperature: | Custom | [+
& Solar
@ Sky Dome

Left image low settings, right image high ambient setting

Flashbulb

The light from a flashbulb is a point light source originating from the eye-point of
the rendered view. Intensity, color and temperature can be modified.

[ Light Name

Properties
-+ Brightness 7] On
' Luse: [ 30 L '
< Ambient
®- Fashbulb Color: [] = Temperature: | Custom Iz‘
& Solar
& Sky Dome
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Left image is an illustration of the eye-point of view, right image rendering with flashbulb light added

Solar

Light Name

p ! Properties
ot Brighiness [ On Lusx: 37,441
Intensity: | 100 1 =
& Ambiert el
< Flashbulb
<k Sky Dome | Details | Solar Posttion " Volume Effects ” Expert |
Color Type: | User Defined hd
Color: D - Temperature: | Custom lz‘
[¥] Shadow: | Scft - Coarse x| |16
Cloudiness: | 0 o T Yo
Air Quality: | 3.00
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Solar light is a simulation of the sun’s illumination. Shadows can be enabled or
disabled. Solar Positioning has two types:

Direction - created by inputting azimuth and altitude.

 Light Name =8

' Brightness on Lix: 37.350
| ' Intensty: [100 | [ [E
& Ambient o
\&t Aashbulb
.
& Sky Dome | Details | Solar Position | Volume Effects |—Expert |
[ | Type: [Direction ¥]

True North Direction {degrees from X ads): | 0.00

VectorX: [0.377 | Y. [D0:895 | Z (02360
Agimuth: [112.84 Altude: | 13.658

W[ i

Display
Refresh:

bl

Time & Location - created by selecting date, time, city, longitude and latitude or

KML file.
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X Narrle Properties
« Brghtress [ On Lioc: 37,441
Intensity: | 100 < . ¥
i Ambient Iienety
‘e Fashbulb

& Sky Dome ' Details | Solar Position | Volume Effects Expert .

Type: [Tmedlocaton ]
T Date: ~ 10/20/2009
0 Time: v 03:00AM [« [_ii 0
GMT Offset: [ 50 | 2 * (U] Deylight Savings
Latiyde: |33 |* 45 .
Longtude: | -84 |* |23 m-a
True North Direction (degrees from X ais): | 0.00

Display: |Window -
Refresh: | Automatic 57
t IC m ¥ |4

Note: When the sun position is below the horizon, then the solar properties section

Note: A sequence of images can be created that will display the sun as it passes
through the sky. This is accomplished using Utilities > Render > Solar Study.

Froperies -
El On Lux: Mo Sun
Intenzity: | 100 1 [l *

of the Light Manager, will display, “No Sun”. Also displayed is the amount of
Lux, (Lumens per square meter), that is illuminating the scene.
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The following images show the effects of solar light at 8: AM, 12:00 PM and 4:00
PM. The direction of the Sun can be displayed by selecting the Highlight tool in
the Light Manager dialog and then selecting the Solar name in the Light Name list.

Left to right 8: AM, 12:00 PM and 4:00 PM, note the arrow and sun cone location for each time of day
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Solar light direction can also be placed by selecting a major world city, latitude
and longitude from Google Earth or a KML file.

GMT Offget: | -5.0 @ h Draylight 5avings

Lafitude: (33 [+ [B6 | R
Longitude: | -75 “E =

True Morth Direction [degrees f Latitude Langitude Offset
ge E1:10M . -3
Allanta Ll
Austin 30:17M B
Baltimaore 317N &
t Birmingham 333N BE: 480 £
Eoise 433N 11611 7
Boston 422N 103w &
Chicago 41:52H 8738 £
Cleveland 41:29M 8141w &
Dallas 324N 9E: 47w -B
Denver 39:44M 104:59w =f
Des Moines 41:35M 9330w R

Solar direction by City selection

Solar light direction by Google Earth longitude and latitude.

",

Solar Position 0,

Type: | Time & Location v|
[ Date:  B/12/2008
© Tine: ~ 0400PH ==
GMT Oiffzet: | -5.0 2 Draylight 5avings
Latitude: |39 |* — .
Longitude: |75 | * E m MEEIR
True Morth Direction [degrees from ¥ axiz): | 90.00

N

Left image has Google Earth icon highlighted in Light Manager, Right image Google Earth view of Bentley Campus Exton, PA

Solar light shadows can be modified or disabled.

Far left Shadows set to sharp, middle soft very fine and right shadows disabled
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Sky Dome

Sky Dome is a directional light coming from each direction of an imaginary sky
hemisphere. Enabling shadows causes longer render times. Sky Dome lighting
provides direct atmospheric lighting from the sky. To provide indirect lighting use
an luxology environment. When Sky Dome lighting is added to Solar lighting the
intensity of the light is modified by the angle of the sun and provides a more
realistic solar study. When cloudiness increases, the direct sunlight decreases but
the amount of light from the sky increases. With added Sky Dome light, shadows
are less stark and objects that were hidden in the shadows of a larger object
become visible.

Sky Dome is sometimes used to bright an area in shadows but when an
environment is used you can also increase the indirect lighting to achieve the
same results.
= Exercise: Using Global Lighting tools
1 Continue in 02_Lighting.dgn and open the model 01_Global Lighting.
Several settings have been set for you; let’s review them.
2 Select Render to open the Luxology dialog (Q + 1).

3 Click on the Luxology Environment Settings.
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4 Create a new Environment Setup and name it Global Lighting.

& Environment Settings - Global Lighting LEE= & |
File
— STE—— =
B DE%| XYl
Environment Setups | Environment
Untitled Eriahic Visibility
: S V| Camera
[] Ovemde Existing Lights ’
% Global Lighting Indirect
= Gradient Sky Blue Reflection
2 Icons Main [ indi Refraction
%2 Modeling — —
 Gradient Sky 2 Color QW | 4
%2 Gradient Sky 4 Color S i
© Light Preview T —
%2 Material Preview [ -
S Physical Sky Sun Size: [4.0 ||« WS ¢
%2 Probe Alley
%2 Probe Park Sunny
%2 Sky Cylinder
%2 Sky Sphere
|
Background
[ Enable [Color ~] W&~
Fog
[] Enable
[] Use Environment Color Color: %~

[l 7]

Fog Brightriess; _ID
Fog Type: [Exponertial |
Density: [10.000 | B

5 Select Sky and set the Sun Size to 4.
"’% 6 Open the Light Manager (W + 1).

You can also open this dialog from inside the Luxology dialog.

Lights
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7 Inthe Light Manager, select New, to create a new Light Setup. Name the

new setup: Global.

r “ Light Manager - Global %

o _ e

1[ Fe Lghts Edt

Light Setups | | Light Name |
Untitled ¢ Brightness

<& DaylightMorming & Ambient

S Evening < Flashbulb
 Dajgarcon
“& Night & Sky Dome

¥ Global

Brna2s-86PTELES

[¥] &n Lune: 37,350
Intensity: | 100 | |4 Ll

Details | Solar Position " Volume Effects " Expert |
Color Type:
Color: [] = Temperature: | Custom lz‘
Shadow: [Soft - Coarse =] [16

Cloudiness: | 0 b |4 3
Air Quality: | 3.00 Urban hd

8 In the Light Manager, select Solar.

9

In the tool bar across the top select Highlight.

Highlight and Element Section selected.

Warning: You must select the Highlight option in order to see the Sun in the

final render.

10 Change Temperature to 3200 K Sunrise/Sunset.
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11 Change to the current date.

Solar Position
Type: | Time & Location w

5/4/2009

September, 2009
7| Sun Mon Tue Wed Thu Fri Sat
1 2 3 5 [g=
6 7 8 35 10 1 12 E
713 14 15 16 17 18 15 E) |90.00
20 1 2 23 24 25 26
27 28 23 30

13

lght Savings

Today: 9/4/2009

Click on the current date to set the current date.

12 Set Time to 7:00am
13 Select Position by City and choose Phoenix.

GMT Offset: | 7.0 | @2 * [7] Daylight Savings
Latitude: |33 |7 | 27 )

Longtude: (12 | [¢ || B | &

True MNorth Direction (degrees from X axis): | $0.00

You can also choose a City by getting a Latitude and Longitude from
Google Earth or a KML file.

14 Leave all other values at default.
Light Setups are automatically saved.

15 In the Luxology dialog, check that your settings are as follows:
Setup: Draft
Lights: Global

Environment: Global Lighting

Lights 120
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16 Select view to render as View 2 and press Render.

17 In the Light Manager, change Solar Location to a Melbourne, Australia and
re-render. Note changes to shadows and intensity.

N 18 Use the Define Camera tool and try moving the camera to other positions
1S and re-render.
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Photographic Tone Mapping

If enabled, photographic tone mapping is applied to the image. This setting can
produce an image that is more like that which your eyes would see. This applies
particularly to images with a small dynamic range (where the lightest pixel is only
about 100 times brighter than the darkest). Where the image has a high dynamic
range, the normal image may be better.

M Light Manager - DaylightMorning L4 l =i =
File Lights Edit
-1y B | o o~ % | 00 M= | @R
_j_’-;jz@(_« e@ﬂ_—llnm@‘?
Lt Sehips Lig e Display Brightness
Urtitled ® Brightness [Brightness Muttipier: > [1.00
Display Range (umens per square meter):
¥ Daylight Moming | IEEEEELEEH 0.930 100000.
% Evening i Rashbulb =
“& DaylightAftemoon B Solar t 3K (11} Lk
S Night @ Sky Dome
Global llumination Brightness
Tone Mapping Mode: | Brightness Multiplier >
Display Range (umens per square meter):
Brightriess: | 1.00 | 4 [« T > | 3
Contrast: | 0.0 " [« il L M
| [#] Photographic Tone Mapping
[F1] Auto Gamma Comect Color Maps: 0.588
Gamma: | 1.70 8 [« 1 v | &
|

Essentially, tone mapping is mapping the values of the pixels from lux (lumens per
square meter) into the 0-255 range for graphics displays. No matter what, some
tone mapping operator is always required. Comparing the two methods:

e Photographic Tone Mapping tries to approximate the human visual system.

e Non-Photographic Tone Mapping tries to spread the brightnesses across the
range of the display.

In general, Non-Photographic Tone Mapping will always give you a reasonable
image, but Photographic Tone Mapping should give you a more realistic image but
can some times make the image appear washed-out.
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Source Lighting

Unlike Global lllumination, which is controlled solely from a dialog, Source lighting
consists of light sources in the form of special cells that you place in the design.
This is done with the Define Light tool, which you will look at shortly. First, a brief
description of source lighting.

Source lighting cells are stored in the cell library lighting.cel, which is accessed
automatically by the Place Light tool. You do not have to attach this cell library
before placing light sources. The Place Light tool has various settings for each light
source type, which you enter prior to placing the light source. The same tool lets
you modify them, if necessary, at a later date. The cells consist of construction
class elements and are placed by default on level Default.

Place Light tool

. Source lighting provides a choice of 5 lighting types; Point, Spot, Area, Directional
5;' and Sky Opening. These light sources provide lighting as follows. The following
scene will be used to provide lighting examples for each source light type.
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Point

Similar to a light globe, point light sources radiate light in all directions, from a
point light source.

) Place Light = %
o '
2
Mame: | Point Light
a
Color: [] = Temperature: | Custom lz‘
Intensty: (100 | [< [
Lumens: | 1500 Buibs: |1 [ e
Cell Size: | 0:6 5/8 Bulb Size: | 0:0 |
[¥] Shadow Shamp X
[ IES Data: Rotation: | 0.0
e ' \
[ Show Webs
[ Show |ES Detailed Text
Cone Angle: | 30 + Delta Angle: |5
| [[] Volume Effects &, =

Point Light Examples

In this example the left image has all source lighting disabled and the right image

Ay
ts added.

Left image no source lighting and right image Point Ligh

When placing a point light source you can select a preset source and you should
get in the habit of creating a name for the light source rather than using the
default name. You can also select the color or temperature of the light source and
type of shadow cast. The following image is a close up of the floor lamp with
construction elements turned on to display the Point Light cell and associated
Light Manager properties.

Lights
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@ Place Light SEIE)
1 — T
1 [Select] =]
e ==== Point Light
a
Color: [] = Temperature: | Custom lz‘
: ; 2 Intensity: | 100 7 e
Lumens: | 1500 Bulbs: |1 3
Cell Size: | 0:6 5/8 Bulb Size: | 0:0
[¥] Shadow Shamp X
[ IES Data: Rotation: | 0.0
\

— Delta Angle: |5

The intent of the following exercise is to create a Light Setup and use it to properly
render a scene. You will need to place light sources, but the Solar light and some
source lights have been created for you.

= Exercise: Placing a Point Light Source

1 Continue in 02_Lighting.dgn and open the Model 02_Source Lighting.
2 InView 4 turn off all Levels except for furniture.
3 From the Visualization task select Render (Q + 1).
4 Inthe Luxology dialog select Light Setups.
M Setup: Exterior Good | Lights: Global Setup | Environment: Modeling - —

POR-0F-&F- QS

.

_ W | - X (1024 2
& R .-.D‘fé}' @2~ |5 18

—

00 N o un

In the Light Manager select Solar.

Select a location.

Set the time of day to a half-hour before sunset.

In the Light Manager dialog click on New and name the new Setup: Loft.

You are going to create and place lights for the two table lamps on either
side of the sofa.

In the Light Manager select the Place Light and select Point Light.

Aug-12
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Note that the icon for a new light is different for each type of light.

M Light Manager - Loft

T [oeemm—

o |=]E ]

Fle Lights Edit

E-oa20-e9tfEnEe

Untitled

<& source lights

<& moming eary
U table & floor lamp
& aftemoon

S sunset

<& sunset w/lights
™ Loft

Brightness Multiplie [410
Display Range (umens per square meter):
S et 0227 I 100000
g. Fl " "
i< Solar [ =t
& Sky Dome
Global llumination Brightness
[ Tone Mapping Mode:
¥ floor lamp ; [Brghtness Muttiplier :
¥ Southbaya... Display Range (umens per square meter):
¥ Spot Light (2) L
¥ Spotlght (3  Brghtness: [0.575 | %k [« i
¥ Spot Light (4) Contrast: (0.0 | @ [« i
Mg [7) Photographic Tone Mapping
¥ Spot Light 1
]
= Jetle Lag] [F] Auto Gamma Comect Color Maps:  0.588
¥ Table Lamp 2

Gamma: (170 | @ [« [

k"

rf(\

10 In the Name field enter: Table Lamp 1

11 From the Preset menu select halogen 150W Bulb.
12 Set Cell Size to 0.5.

@) Place Light

Ble =N g

halogen 150W Bulb -
[ J

Preset:
i

o

s
Temperature: lz‘

Color: [] =
Intensity: (100 | [« [E=y
Lumens: Bulbs: =
Cell Size: Bulb Size:
Shadow _Shamp -
[ IES Data: Rotation: IT| |
[ | Q i
[ Show Webs

[] Show |ES Detailed Text

Cone Angle: =

[] Volume Effects &, =

Detta Angle: =
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13 Select the Center Snap mode and select either of the lamp shades next to

the couch. Enter a data point to accept.

Lights
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lamp.

R

>

2z

N )

= > N
RSN i N TR

-

ud

{

A N

Sg—r

bl

15 Remember to use the Center Snap mode.

16 Render using:

Setup: Draft
Lights: Loft

14 Select Place Light again and repeat using the same settings for the other

Lights
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Environment: Physical Sky

Spot

Directional light source that behaves similar to a flashlight. Spot Lights have a
conical beam. This can be defined to taper off to zero at the edge of the beam.
You can define the Cone Angle for the beam and a Delta Angle through which the
beam reduces from full intensity to zero.

Cone Angle: | 30

[] Show |ES Detailed Text

3| Delta Angle: |5

[7] Volume Effects S =

[~ = -
) Place Light (=& 3
! o
Preset: [{S&bd] "]
-
Color: [] =~ Temperature: | Custom m
ertensty 100 “ mn ¢
Lumens: | 2650 Bulbs: | 1
Cell Size: | 0.3160 Bulb Size: | 0.0000
[¥] Shadow _Shap ] *]
[ IES Data: Rotation: | 0.0
e}
[T Show Webs
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Spot Light Examples

In the following example, the left image displays a wireframe image of spotlight 1
that was selected with the Element Selection tool. Note the displayed handles
which allow you to re-target the light or turn light off. The only source lighting in

this scene

In the following exercise add spot lights below the staircase.

= Exercise: Place Spot Lights

1

2
3
4

Continue in the same file and model.
In the Light Manager select the Loft setup.
Select Place Light and choose a Spot Light.

Place the spot light below the staircase.

is spotlight 1, all other spotlights are turned off.

Lights
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5 Render using the previous settings.

Area

Created from existing polygons in the design, these light sources are useful for
simulating fluorescent lighting, for example.

r@ Place Light S—EE
D o i\
|halogen 100W Bulb ~|
Name: | Area Light
A
Color: [] ~ Temperature: ...Q:'S.tf"'.”.. | E
Intensity: | 100 &l el P
Lumens: [ 1700 | Bulbs: | 1 ==
Cell Size: [0.3160 | Bulb Size: EES::
Shadow [Shamp X
[7] IES Data: Rotation: 00
[ Show Webs e
[ Show |ES Detailed Text i
Cone Angle: {30 | =5 Detta Angle: |5
Volume Effects

In this example an area light is placed above the stairwell to provide more lighting
for the stairs. A simple block element is converted to an area light.
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' AL L e L .
Left image shows placement of block for Area Light conversion and right image is luxology rendering

Directional

Directional light source that produces parallel light rays throughout the design,
similar to sunlight. It does not matter where in the model that you place one of

these light sources, all surfaces that face the direction of a Distant light source are
illuminated by it.

- ~
 Place Light [= ® |
¢ "B
Preset: |[Select] -
A
Color: [] - Temperature: | Custom lz‘
Lwe [100 | [ [ '
Lumens: | 1700 Bulbs: | 1
Cell Size: | 0.3160 | Bulb Size: | 0.0000
[¥] Shadow Shamp T
|ES Data: Rotation: | 0.0
! : S
[ Show Webs
[ Show |ES Detailed Text
Cone Angle: 30 + Delta Angle: | 5
[] Volume Effects & -

In the following Directional light example, a directional light is placed such that
added fill-in light is provided to the dark staircase, railings and back wall.

Lights Aug-12
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-

Sky Opening

Sky Opening generates more efficient solutions for indoor scenes lit with Solar
Lighting, Sky Light, or Distant Light sources, through an opening in a wall or
ceiling. Rather than consider the entire “sky” for calculating the lighting effect,
only the lighting that is visible through the opening is considered.
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Each source lighting cell that you place in a design can have different settings for
such things as Intensity and Color. You can specify whether or not they cast
shadows for the supported rendering modes.

Shadow | Shap x|

" | Show Webs
| Show IES Detailed Text

Place Light tool settings

You use the Place Light tool to create and modify light sources in your design.

Tool settings for the Place Light tool are as follows.

Tool Setting

Effect

Preset

e Option menu that lets you select from a list of predefined lights.
® Presets available for Point, Spot and Area lights.

Name

Text field that lets you define a name for the light source that you are creating.

Giving light sources unique names helps you identify them if you want to modify them
in some way, or delete them. Where no name is input, the light is given a default name
that identifies the type of light source. Where there are other light sources present of
the same type, with the same name, then the name is incremented. For example, Spot
Light, Spot Light (1), Spot Light (2), and so on, for Spot Light sources.

Color

Opens the color dialog, which is used to specify a color for the light source.

Temperature

Option menu that lets you assign a color temperature to the light source.

Intensity

Sets the intensity of the light source (default is 1.0) for standard rendering (up to
Phong). For radiosity, particle tracing, and ray tracing, that use real world lighting, acts
as a multiplier to the Lumens setting.

Lights
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Tool Setting

Effect

Lumens

Sets the light source brightness, for use with ray tracing, radiosity solving, and particle
tracing. Acts as a multiplier of the light source's Color and Intensity values to simulate
real world lighting values. This value, when multiplied by the Intensity of the light,
specifies the overall brightness, in Lumens.

Bulbs

Lets you assign multiple bulbs, with the defined settings, to the light source.

Cell Size

(Distant, Point, and Spot Lights only) Sets the size of the light cell, in master units.

Bulb Size

(Point Lights and Spot Lights only) Sets the size of the light source.

For soft shadows calculations, the ray tracing process assumes a default size of 12
inches for all point and spot lights. This can cause unnatural lighting in situations where
light sources are placed within fixtures, where the fixtures are expected to cast
shadows. For these situations, you can change the default size with this setting.

Shadow

If on, the light source can cast shadows in a Phong, or Ray Traced, rendered image, as
well as with a Radiosity solution, or a Particle Traced image.

In Phong rendered images, only Distant, Area, and Spot lights can cast shadows.

In Ray Traced, Particle Traced, or Radiosity rendered images, all light source types can
cast shadows.

For Ray Tracing, sharpness of the shadows is controlled by the Shadows setting on the
Render Mode tab of the Render Settings dialog when mode is set to Ray Trace. If,
however, Shadows is set to Per Light, then the sharpness of the shadows is controlled by
the individual light source's Shadow option menu setting. This determines the number
of samples used to calculate the shadows.

e Sharp — Number of samples — 1

o Soft - Coarse — Number of samples — 16

e Soft - Medium — Number of samples — 64

e Soft - Fine — Number of samples — 160

e Soft - Very Fine — Number of samples — 256

e Custom — Appears when an existing light source has a number of samples that differs
from those listed above.

IES Data

If on, and an IES file has been selected, then IES data is used in the calculation of the
light from the light source.

Rotation

Lets you enter a value to rotate the photometric characteristics for the IES light source.

Cone Angle

(Spot Light only) Sets the angle of the beam cone of a spot light source. Used to focus
the beam.

Delta Angle

(Spot Light only) Sets the angle, at the edge of the beam cone, through which a Spot
Light beam falls from full intensity to zero.

Volume Effects

See below
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Volume Effects

Solar and source lights contains controls for lighting Volume Effects. Available
settings vary, depending on the type of light source selected. In this scene only
solar light is used.

Y T

Volume lighting depending on the number of lights and the complexity of the
scene. Volume lights can be very computer intensive and require longer render
times.

To help you avoid some frustration when working with volume effects, the first
step is to get an idea of how the volume effects will appear in your scene, as
quickly as possible. What you should avoid doing, is trying to render the complete
scene until you have the volume effects looking decent.

Scatter Color

Sets the scatter color value. Clicking the color icon opens a pop-up dialog to set
the color.
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Scatter Color can be thought of as the color of the “dust” particles making up the
volume through which the light is passing.

Scatter Color RGB values set to 94,94,94 (left) and 40,50,156 (right)

Samples

Controls the accuracy of the volumetric effect underneath shadowing objects.
Increasing the samples value improves the accuracy.

Samples set to 40 (left) and 200 (right)

Aug-12

Lights
Copyright © 2012 Bentley Systems, Incorporated



Source Lighting

Height

(Applies to Spot Lights, Directional, and Solar lights only) Sets the height in
working units, of the scattering effect in the volume associated with the light.

Height set to 2 meters (left) and 0.5 meters (right)

Radius
(Applies to Point, Directional, and Solar lights only)

For Solar and Directional lights, Radius defines a cylinder radius. This, combined
with the height, creates the volume through which scattering occurs.

For point lights, Radius defines the radius of the sphere for the scattering volume.
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Base

(Applies to Spot lights only) Defines the offset from the spotlight at which the
scattering can occur.

Base set to 0 meters (left) and 0.2 meters (right)

Scattering

Controls the amount of light scattering which occurs inside the volume. Higher
values result in more scattering.

Scattering set to 10% (left) and 80% (right)
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Density

Sets the density for the volumetric effect. Higher values will make the volume
thicker and more opaque.

Density set to 10% (left) and 80% (right)

Attenuation

Controls the amount of attenuation of the effect. A value of 0% gives a natural fall
off and as the value increases the fall off becomes greater.

Attenuation set to 0% (left) and 50% (right).
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= Exercise: Add a source light to the stairs on the ground floor.

1 From File Open select:
User: examples
Project: General
2 Open PhotoRealistic Rendering.dgn and open the Loft model.
[ 3 Inview 2 place the Saved View, Stair1.

3 4 In the Light Manager set the Light Setups to morning early.

5 Open the Light Manager dialog or the Place Light tools and select the
) Place Spotlight tool with the following settings:

Name: Stair light

Preset: halogen 150W Bulb

Cell Size: 1 or any value for you to see construction element
Shadow: enabled and set to Sharp

Cone Angle: 30
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6 Using AccuDraw locate the spot light above the stairs on the ground floor
and direct the light to the floor as the target.

O 7 Use the render tool and render the scene.

Note: The scene in this exercise does not use Volume effects to reduce rendering
time. The following image shows a volume effect placed on the stair spot light.

= Extra Exercise: Volume Lights for Solar and Spot

1 Repeat the process of adding volume light for the Solar light and Spot
lights in the wall sconce.
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Volume Lights Tips

After mastering the basics you can see that this is powerful tool for filling in light
and getting realistic results.

Results below are from a HP Z600, dual quad core Workstation running Windows
Vista 64-bit.

Tip One

Turn off all the geometry and render the camera view that you intend to use for
the final render; you can quickly see how the volume effects will look. It is okay to
have some geometry, for instance in the following example, we are using a bridge
with 43 lights.

Tip Two

Start with a lower number of samples to speed up the render; you can get a good
idea with 10 samples and adjust upward for the final render. The image below
shows a 3 Meter Radius on Volume Effect using 10 Samples (2 seconds to render).
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The image below shows a 30 Meter Radius 10 Samples (3 seconds to render). It
uses IES lights.

The image below shows 7 Seconds to render using a 30 Meter Radius for the
effect and with the light fixtures visible.

The noise is a little distracting in the volume effects closest to the camera, so you
can make the samples higher on the lights those lights.

Lights 144 Aug-12
Copyright © 2012 Bentley Systems, Incorporated



Source Lighting

Tip Three

For best rendering performance the Lights in the distance can use lower Samples.
You can make the lights close to camera have higher samples and then
progressively lower samples as lights become farther away from the camera.

M Light Manager - Dusk =L
file Lights Edit
B 2% 2r ¢@IERES
Light Setups Light Name * | Properties
Untitled @ Point Light (21) [ On

Type: | Spot Light

? Point Light (24) Mame:  Spot Light7

¥ Poirt Light (25)

g Point Light (26) Details | Volume Effects | Expert
@ Point Licht (27) [7] Volume Effects
:Pufm ggm @) Scatter Color: [] = Samples: | 40
i ::Ir-nrt Ezm :ig Height: [40.343 Base: | D.0000
® Poi Light 31) Scatarng: (000 | [ lall L
9 Density: | 5.00 A el G SR
Mtenuation: | 5.00 4 [l >
9 Spot ngmB Light Shift: [0 d Il G
¥ Spet Lightd
¥ Spot Light10
¥ Spot Light11
¥ Spot Light 12
¥ Spot Light 13

¥ Spot Light 14 D\splay z.
¥ Spot Light 15 Refmsh m
Y Spot Light16 T » |1k
¥ Spot Light17
¥ Spot Light18

| ' Spot Light19
% Spot Light20

Add a little scatter color; yellow would work well for street lights.

Tip Four

Turn off volume effects on the lights you cannot see. For example, all the lights
behind the camera.

Tip Five

Do not use fine or very fine shadows when you have a lot of lights. It is possible,
but it could just be a waste of time.
= Extra Exercise: Use Volume Lights for an Outdoor Scene

1 Open 01_Camera.dgn and go to the Model: 01_Bridge

2 Apply Volume Lights to the bridge lights.

3 Render using night settings.
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Basic Materials

Module Overview

MicroStation’s rendering capabilities let you create photo-realistic images of your
designs. To create these images, elements in your models need to have materials
applied to them such that, when rendered, they take on the appearance of the
real-life object rather than just the color of the design element.

Many of the materials that we have used are made from a raster image that has
been applied to elements in the design in much the way that wallpaper is applied
to a wall. Where a surface’s area is larger than that of the image, the image can be
stretched, repeated, or tiled, to fill the surface.

Materials can be images from a standard raster source like TIF or JPG of wood,
metal, marble, glass, etc. Materials can also be created by software, such as Fur
and Displacement maps.

Module Prerequisites

e Knowledge of Camera and AccuDraw in 3D
e Knowledge of Lighting

e Knowledge of basic rendering capabilities

Module Objectives

After completing this module, you will be able to:
e Use Assign Materials tool
e Use Attach Materials tool

e Create a Material
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e Create a Multi-Layered Material
e Be able to use Basic Material Edit options
e Dynamically Adjust Maps

* Project Materials

Materials Introduction

By default, Luxology rendering assumes that each design file surface is made of a
material with a smooth shiny surface, such as plastic. Material definitions let you
specify that an element is water or wood or brickwork. When rendered, instead of
seeing the plastic element, you see the specified material. Each material
definition can include a pattern map and/or a bump map, as well as other settings
determining the finish and transparency/translucency of the material plus much
more. Pattern maps and bump maps are image files that are applied to surfaces
during the rendering process.

Materials Task

The Materials task is a available in 3D models as part of the Visualization task.

& Il

TEL;

Material Definitions

Material definitions are attributes related to color, texture, opacity
(transparency), and many more options in the material definition dialog about the
usage of a material. Material definitions are created and stored in material
palettes. For external materials, these are palette (.pal) files and always must be
present when applying materials, or rendering. For local materials, the external
palette file is required only the first time that you access a material. By default, it
is then stored in the DGN file.

So Material Tables and Palettes are still used but are separated into two distinct
categories — local and external. You must decide which to use or if you will use a
combination.
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Local Materials

By default, materials are local and saved in palettes with the DGN file. You can set
the variable, MS_LOCAL_MATERIALS = 1, either in your UCF or PCF. This variable
will store material definitions in the DGN file and not in external files.

Hint: It is strongly advised that you use DGNLIBs and DGNs to store your materials

instead of external files.

Where required, you still can convert or export the materials and palettes to
external files.

Material palettes can be used from any DGN or DGN Library. You can review:
C:\Documents and Settings\All Users\Application
Data\Bentley\MicroStation\WorkSpace\System\dgnlib\

for more information on what is available.

When you select Palette > Open from the Material Editor, you can select a DGN
file to display and import the palettes contained within it.

External Materials

External materials require an external material assignment table (.mat) and
material palette (.pal) files to be present during rendering. Options in the Material
Editor dialog's Table menu let you convert or export local materials to external
files.

Where required, you can access local palettes and their materials that are stored
in other DGN files.

Material tables

When you assign materials from a palette file to an element in a design, the
assignment is stored in a material table. By default, material tables are given the
same name as the design file but have a .mat suffix. Also, by default, material
tables are saved in the same folder as the design file. You can save them with
another name and in another folder, if you wish.

Palette Files

Palette files (.pal) are where material definitions are stored.

Aug-12
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Sample Materials

Many sample material definitions are supplied with MicroStation in
Bentley_Materials.dgnlib. If you do not plan to create your own material
definitions, but want to apply existing material definitions to elements, see the
Apply Material tool.

Pattern maps

A pattern map is an image file that is applied to an element. You can think of this
in terms of wall-papering a wall. When you render an element that has a pattern
map applied to it, instead of seeing the element (wall) you see the pattern map
(wall-paper). MicroStation provides a number of image files, in JPG and TIF
format, that can be used for pattern maps. These are stored in the
...\Workspace\system\materials\pattern folder.

You can use your own image files as pattern maps or explore the other sub-folders
in ...\materials\

Bump maps

Like pattern maps, a bump map is an image file that is applied to an element.
Where it differs from a pattern map is that a bump map applies roughness or
texture to a rendered surface. While it is not mandatory for bump map images to
be grey-scale, quite often they are. MicroStation uses the contrast in the bump
map image to calculate texture, or bumps, in the rendered image. As part of the
material definition, you can vary the height of these bumps. This lets you use the
same bump map image file, for example, to create cast metal from very rough-
cast through to nearly smooth. An alternate to Bump Maps are Displacement
Maps.

Other Images

There are additional images that ship with MicroStation V8i. These are for
Backgrounds, Objects, Signs and others. These are found in:

...\Workspace\System\materials\

Hint: Using Element Selection is a quick way to find and change material assighnments
and attachments.
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Materials Characteristics for V8i

Materials tools include changes to the default method of storing materials and
multi-layer material capability.

e By default, all palettes and their materials now are stored locally in the DGN.
Where required, you still can convert or export the materials and palettes to
external files.

* You can access material palettes from any DGN or DGN Library file. When you
select Palette > Open from the Material Editor, you can select a DGN file to
display the palettes contained within it.

* New mapping options, let you apply an image, gradient, procedure, or
Operation (Tint or Gamma) to the Color, Translucency, Specular, Reflect,
Finish, Opacity, and Bump channels. As well, each channel can be multi-
layered. The Material Editor lets you access the mapping option via icons for
each channel.

* Youcan use the X, Y, (and Z for 3D procedures) lock setting in the Units
definition for a material map to lock the image into the aspect ratio of the
original image. When the lock is enabled, any changes to the X, Y, or Z settings
automatically is reflected in changes to the other settings to maintain the
aspect ratio of the original image.

Working with Materials

There four basic ways of getting a material on an element.
1 Assign the material to the element color/level combination.

2 Attach the material to a specific element or surface on that element. It is
important to note that ATTACH overrides ASSIGN.

3 Apply a material as a Level attribute (you can have separate ByLevel and
Override materials) in the Level Manager, so any object on that level is
assigned that material.

4 Assign a material through an Element Template.
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The Assign tool is the most commonly used tool as it allows for the application of
materials to a large number of elements without having to select them
individually.

Materials - Task @

TrErL.

Warning: When using the Assign tool, the element must use an Indexed color. If the element
uses a RGB (True) color or a Color Book color (e.g. Pantone) then it cannot accept
an Assignment and you must choose another method like Attach.

In addition, if you use Bentley Architecture products you can store the material in
the Part/Family definition. However, Bentley Architecture Parts require that the
external .mat and .pal files exist. BA Parts cannot read DGNLIBs at this time.

Materials priority

When attaching/assigning materials to elements, solids, or faces of solids, the
priority that applies to the material assignments, highest to lowest, is as follows:

1 Material applied by a level override.

2 Material attached to the face of an element.

3 Material attached to an entire element (or by element template).
4

Material assigned by level and color (if color is ByLevel then the
assignment is by level and the color of the level).

5 Material attached to the level (this is the ByLevel level Attachment - the
Material column of the Level Manager).
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The Apply Material Tool

Matprals = Task (5]
R e A~
o alBHa W

When you select the Apply Material tool, the Apply Material tool settings opens.
From this dialog, you can load palette files, apply materials or open the Define
Materials dialog.

§ Assign Material

EE L]

Table: | 03_Materals
Palette: |Luxology Presets »

Material: |Glass Bredernck LG v | &)

X &

From left to right, the icons across the top of the Apply Material tool settings
dialog let you select from:

Assign by Level/Color — to attach a material to elements of a particular
color(s) on a particular level(s) in the model. You cannot assign a material to a
RGB colored element. It must be an indexed color. RGB color functionality for
Material Assignments is coming in a future release of MicroStation.

Remove Assignment — to remove an existing level/color material assignment
from elements in the model.

Attach — to “physically” attach a material definition to an element, or a face
of a solid or surface, in the model. This setting takes precedence over level/
color assignments.

Remove Attachment — remove a material attachment from an element or the
face of a solid or surface in the model.

Query — to check for a material assignment to an element in the model. With
AccuSnap active, you simply hover the pointer over the element being
gueried, and a tool tip displays the assignment or attachment information.

You can double-click on the Preview window to open the Material Editor. You can
also right-click on the Preview window to change the display to another piece of
geometry including geometry in the model.

The option lists keeps track of the Material Table, Palette and specific material
and allows you to change them.
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Working with Materials

To apply materials you can Assign them to a Level and Color combination either
by using a table or selecting an element.

= Exercise: Assigning a Material

1

3

From File Open set:
User: untitled

Project: Rendering
Open 03_Materials.dgn.

In the 01_Materials model you have six spheres above a base object. Each
sphere is a different color and is on a different level, except the magenta
spheres which are the same color and level.

Open Level Manager and examine the Level structure.

B-o-e-8- 20288 -0d2-R

4
5

Note that Material: cool_home_floor is assigned to the level Default.

From the Visualization task select Apply Material (A + 2).

Materals - Task @

dalag w

In the tool settings, select Assign Material.

In the tool settings, click on the Open Palette icon next to the Palette
option list.

§ Assign Material

EEIEY
Table: | 03_Materals

Palette: |Luology_Presets E

Material: \Glags Bredermck LC

B X &
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8 From the dialog select Luxology Presets.pal [Bentley Materials.dgnlib].

Open Palette

| Cumrent Workspace | 4

Lixology Preset Materials o
blocksébricks pal [Bentley_Materials dgnlib]
carpetéfabric pal [Bentley_Materials dgnlib]
Clearcoat_Paints pal [Bentley_Materials dgnlib]
concretedpavers pal [Bentley_Materials dgnlib] 3
curtaing & lampshades pal [Bertley_Materials dgnlit
glass & plastic pal [Bentley_Materials dgnlib]

glow pal [Bentley_Materials dgnlib]
interior_finishes pal [Bentley_Materials dgnlib]
laminatedtile pal [Bertley_Materials dgnlib]

Luxology_Presets pal [Bentley_Materials dgnlib]
marble&grante pal [Bertley_Watenals.dg
metals pal [Bertley Materials danlib]

<

£

Cancel

You now have access to all materials in the Luxology Presets palette

9 You have two choices for viewing materials: a list or thumbnails.

Palette: | Luxclogy_Presets.pal [Be + I E E| Palette: ILuonogy_Presets pal [BerJ |'_ .
Aluminum_JF Emerald
Aluminum_Lixo engine_nozzle
Amethyst Fabric_Denim
Aguamarine Fabric_Silk
Asphalt Fabric_Velvet Alurninum_JF Alurninum_Luxo Amethyst
black_metal_flake Food_Banana_JOR
Bone_Old Food_Candy_Stripes_Blue
brushed AnisoMetal Food_Orange_LC >
Carbon_Fiber Fur_Leopard_Short
Ceramic_Tiles_Pool Fur_Rug_AB - 6
Ceramic_Tiles_Pool_Caustics Gamet
Ceramics_White_LC Glass_BlueGroup_LC Agquamarine Aszphalt black_metal_flake
Clay_Brick Glass_Brederock_LC
Clay_Brick_SA Glass_Clear_LC
Clay_Pottery_Glazed Glass_Dense . & 3
Clay_Sculpture_Clay Glass_Dusty
Concrete_Fough Glass_Frosted s o
EE:Eg:‘-?—;Eﬁ:P g::::_grhnjsted_(:mrugated Bore_0Old brushedénizobetal  Carbor_Fiber
cool_home_floor Glass_Simple
Diamond Grass_Short
Electron_Microscope JF_Metal_flake .i .2 ’2

A k k a ILI

< | £ K1 I»

You can also change between palettes here by clicking on the Palette
options list.

10 From the Materials option list select Fabric - Velvet and click on the
magenta sphere in any view, though it is easier in the Top view.

11 One more data point is required to accept, so click in empty space to
accept the assignment.
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12

13

14

~ 15
Lﬂ

.

Put your pointer over the magenta sphere and notice that in its balloon
information, it shows the assignment.

Solid Y Arc
Level: Render 2
Fabric_vVelvet is assigned to [Render 2:5]

Since all four of the magenta spheres are on level Render 2 and are color 5
all four will have the same material assignment.

In the tool settings, change the Material to Glass_Clear_LC and select the
orange sphere and enter a data point to accept.

Note how it disappears from View 2, as glass is transparent.
Choose another material for the remain sphere and Assign that material.

From the Visualization task, select Render (Q + 1), or select it from your
View tool box in the view.

Since Render is considered a View Control it is also available from that tool
box as (4 + ).

Select Begin Luxology Render.

Completed rendering

The four magenta spheres are shown as Red Velvet since one had the material
assigned and the other three shared the same level/color combination as the first.
Engine Nozzle was used on the cyan sphere.
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= Exercise: Material Attachment
1 Continue in the same file and model.

2 Continue in the Attach Material (A + 2) command and select Attach.

§ Assign Material l.':' = .l

—

Y,
EEIR
Table: | 03_Materials d B
Palette: P X
¢ Materal: |Gacs Bredemck LG v | )

3 From the Luxology Presets palette, select the Material: Glass
BlueGroup_LC and select the magenta sphere in the first row on the right.

4 Render View 2 again in the Luxology dialog.

Note the distortions seen in the sphere, these are caused by refraction and
referred to as caustics.

Next you will change one of the faces of the solid that the spheres are floating
above.

= Exercise: Material Attachment to faces of solids
1 Continue in the same file and model.

2 Open Saved Views from the Primary tool box.

3 Apply the Saved View Materials Attach to View 2.
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Continue in the Attach Material (A + 2) command and select Attach.
Select Open Palette and select landscape.pal [Bentley Materials.dgnlib]

Select the Material: Grass Lawn Mowed

N o o b~

Select the solid in the top view and move your pointer into the middle of
the face at the bottom. It should highlight. Enter a data point after it
highlights.

8 Hold the Ctrl key down and move the pointer to the right and select the
face on the right edge.

e @ <¢— Ctrl + data point

Data point

9 Enter one more data point to accept the attachment.

I\j 10 From the Visualization task, select Render (Q + 1).
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ch

11 In the Luxology dialog select Begin Luxology Render.

= Exercise: Using Materials

1 Open the Model 02_Materials.
Some materials have already been applied.

2 Inthe Visualization task select Render (Q + 1).

i . . . . .
- 3 Click on the Material icon in the Luxology dialog.
This opens the Material Editor.
2 - 5 52 |
# Material Editor (Basic Mode) - =
| Teble Palette Matedal Edt Seftings
" ~ ; - -
DEHE &R & -0~
03_M s Constrain efficiency to 55%
) M blocksabricks pal [Bertley_Materials. danlib] W~ Sold | 4] | ¢ |Pattem 50~
[+ [ carpetifabric pal [Bentley_Materials danlib] Dar | ¢ | F—] | Bright
: 3 glass & plastic pal [Bentley_Materials danlib] Dull [+ + | Shiny
[ glow pal [Bentley_Materials dgniib] Reflective Metalic
=] @ interior_finishes pal [Bentley_Materials.dgnlib] s o -
Lo 3 : : Blur Reflections Glow: |0
(£ laminatedtile pal [Bertley_Materials danlib]
: 3 landscape pal [Bentley_Materials dgnlib] Opague [ ! |Clear
[ M3 Lueology_Presets pal [Bertley_Materials dgnlib] Refract: | 1.00 Blur Refractions
[ @ metals.pal [Bertley_Materials.dgnlib] Shaded | [ * | Bumpy .
0 [l wood pal [Bentley_Materials dgnlib] Displacemert (mm): [0.0 |
# [ Local A Preview —
[ ~ [F] Size: [ 1.0000m
Mode: | Linology T
Qualty: | Draft >
Display: |Example aill| |
Refresh: | Automatic X
| < [ ] +
4 Select the carpets&fabric.pal [Bentley_Materials.dgnlib].
Aug-12 159 Basic Materials

Copyright © 2012 Bentley Systems, Incorporated



The Apply Material Tool

5

You now have access to all materials in that palette.

Right click on black_leather and select Assign.

M Material Editor (Basic Mode) b= B

Table Palette Materal Edit Settings

t ~ B X P =
NCEE d% 8 -0~
= @ carpetéfabric pal [Bentley_Materials dgnlib] [T Constrain efficiency to 6%
N~ Solid | 4 [ | ¥ | Pattem .:| -
%2 Capst | Dark [ [l + | Bright
52 Carpet (Tan tweed) [El Dull [« [CT_] + | Shiny
z Campet beige [F] Reflective ] Metallc
; Camet blue
2 Blur Reflections 5
%2 Campet green S Gow | 0 lz‘
2 Camet red Opaque [+ [ V| Clear
[ A= campet_52 Refract: | 1.00 Blur Refractions
- ¢ Fabric bagpipe Shaded |4 [0 * | Bumpy %]~
%2 Fabric blue crisscross Displacemert (mm): [0.0 .j .

2 Fabric blue crisscross gold

A Preview

%2 Fabric blue green loops T 5000

[ Size: | 1.0000m
Moge: (Luclogy — ~]
Qualty:
Display:
| Refresh:
W[ G v

%2 Fabric blug olive loops

4

%2 Fabric blue pink loops on bm

%2 Fabric blues

%2 Fabric captain’s choice
%2 Fabric captain's piping

4

4

4

2 Fabric cyan loop
52 Fahric: desert monntain

10

11

12
13

Left click once on the cushion of the chair and left click again on nothing
(empty space).

The second left click is to Accept the assignment of the material.

In the carpet&fabric.pal [Bentley Materials.dgnlib] palette, select the
material: carpet 52

Right-click and Assign carpet_52 to the cyan block representing the floor
carpet underneath the chair.

From the metals.pal [Bentley_Materials.dgnlib] palette select the
material: chrome-reflective and assign to a leg of the chair.

From the glass & plastic.pal [Bentley Materials.dgnlib] palette select the
material: green glass refract and assign to the vase on the table.

From the glass & plastic.pal [Bentley_Materials.dgnlib] palette select the
material: deep blue glass refract and assign to the glass on the table.

Select the Render tool.

In the Luxology dialog, select Luxology Render Settings and choose Draft.
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14 Render the model by selecting Render in the Luxology dialog.

15 Explore other materials (for example, Fabric- Velvet from
Luxology_Presets) and try them out. You can Remove Assignment, by
using the right-click menu on a specific material.

SEE 3P
Table: [Render_evercise | ” (1 &
Palette: ¥ X

El

16 Examine other materials in use. Change and re-render the views.

Material Editing

You can easily create your own materials or change the existing materials
properties with the Material Editor. Learning proper use of the Material Editor is
critical to success with Rendering.
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There are two interfaces: Basic and Advanced.which can be changed from

the Material Editor dialog, Settings > Advanced Mode.

4 Material Editor (Basic Mode)

| ITzble Palette Material Edt Settings

BEA * 2B HE -0

Constrain efficiency to 55%

& M blocks2bricks pal [Bertley_Materials darib] W~ Soid [« FlPattem
l_’;:l carpetéfabric pal [Bentley_Materials dgnlib] Dark ._‘ [ * | Brght
1 (8 glass & plastic pal [Bertley_Materials dgniib] Dull [¥ + | Shiny
£ glow pal [Bentley_Materials.dgnlib] Beflective .I'\"Ietallic:
2] interior_finishes pal [Bentley_Materials.dgnlib] Blur Reflections S .
[ laminatedtile pal [Bertley_Materials. dgnlib] S -
3 landscape pal [Bertley_Materials dgnlib] Opague | ¢ el S dean
|";_! Liology_Presets pal [Bentley_Materials dgnlib] Refract: [1.00 Blur Refractions
IJ:EI @ metals pal [Bertley_Materals dgnlib] Shaded | 4 [} | Bumpy 1~
[ wood pal [Bertley_Materials dariib] it it [0 ' o
B[ Local A Preview
[ [[] Size: | 1.0000m
Mode: | Luxology hd
Quality: | Draft st
Display: | Example ¥
Refresh: | Automatic X
*[7 — =
Basic Interface

inside

In the Preview area preview refresh option button has been added. This has 2
available options: Automatic which will update the preview whenever material
setting is changed and Manual where the preview image will only update when

the preview is clicked on.

The recommendation is to use Manual.

A Preview

ze: [25400cm
Mode:
Qualty:
Display: [Sphere |
Refresh:

] [ G

Tt
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= .
M Material Editor (Advanced Mode) ‘A [=]=] = ]

Table Palette Materal Edit Settings

NP 2BIDL -0

& Clay_Brick_SA * | | General | Transparency | Fur || Bpet |
%2 Clay_Pottery_Glazed :
% s S ] ¥
S Clay,_Scupture, Clay Mim Bfcency: [6232] [ =T V]
-2 Concrete_Rough M~ Color: 7 eV | B~
% Concrete_Smooth Diffuse: |80 K ] V|3~
& Concrete_Tatami [V] Casts Shadows Geometry : [ ~
- A% cool_home_floor Finish
%2 Hectron_Microscope
& engine_nozzle & > Specular: |4 [ ] A" B
% Fabric_Denim 49w Finish: | 4 A ] P
¥ Fabric_Silk Hlefieition
g Fab felvet B - Beflect: ’E g e— =R
% Food_B JOR —_—
e F°° d‘C:"IEEm_ " v Fresnel: [06 | [* ESES
ood_Candy_Stripes_Blue
%2 Food_Orange_LC [] Blur Reflections Reflection Rays:
& Fur_Leopard_Short Clearcoat: EI g' *: g
& Fur_Rug_AB Anisotropy: | 0 | [ el P -
- A# Glass_BlueGroup_LC Tiifaci
i g:ags_gredemLs{_LC Bump (mim}: @ [ ¥ Jv
g ass_Clear_| ) ,
S Gilass.Dense Displacement (mm}: - f
3 Glass_Dusty -
-5 Glass_Frosted Glow = |
& Glass_Frosted_Comugated B-Gow [0 ][] ol v
%2 Glass_0ld
52 Glass_Simple
A% Grass_Shart
| -2 Light_Candle A Preview
S Lion_Forsscent - Fl s
| Do I ——
|| s e Q.
(¥ e Digley: (Sphere ]
Ll %2 Liguid_Blood [, o a—— -
52 Liguid_Milkc =
| ] T 3
3 Liquid_Mik_2% = ===

Advanced Interface Mode

Aug-12 163 Basic Materials
Copyright © 2012 Bentley Systems, Incorporated



The Apply Material Tool

Both modes have balloon help so that you can put your pointer on top of a

feature and get an explanation of that feature.

“ Material Editor {Advanced Mode)

1 .

| Teble Palette Materal Edt Settings

IR E T R R

03_Materials
& E blocks8bricks pal [Bertley_Materials.dgnlib]
B B carpet&fabric pal [Bentley_Materials.dgniib]

%2 Campet
%2 Campet (Tan tweed)
& Campet beige
& Campet blue
i & Carpet green
i S Carpet red
| % campet_52
& Fabric bagpipe
S Fabric blue crisscross
52 Fabric blue crisscross gold
% Fabric blue green loops

-

S Fabiic blue olive loaps
i % Fabric blue pink loops on bm
S Fabric blues
%2 Fabric captain's choice
%2 Fabric captain's piping
%2 Fabric cyan loop
& Fabric desert mountain
S Fabric dry guich
S Fabiic fancy gold fans
% Fabric fancy gold on blue
-2 Fabric fancy mixed weave
%2 Fabric fancy stripes
& Fabric geometric violsts
% Fabric gold loop on redbm
i &2 Fabric golden striped beige
S Fabric golden striped blue
% Fabiic grayblue scuffed
L %2 Fabric grayblue weave
-2 Fabric grayblue zigzag
& Fabric greenish gray

= | General | Transparency || Fur |\ Expert ‘

‘ Tl Hficiency: | 6.00
M ~ Color: | 100

‘ ] Casts 5t

Finish

F ~ Specula
~ = Finish: | 1

Reflection

A~

~ Fresnel: | 000 ||€l] » ] -~

Clearcoat: | 0
Anisotropy: | 0 U lllea] P R4

Surface

Bump fmm): | 100 | [4 [LME] LAR" Re

Glow

.v@uw. 0

[ ] b
I | '.j'

Diffuse: |29 4 [ 3 "jv

The amount of incoming light that is reflected in all
directions equally. It affects the overall brightness

of the material.

Reflect: [0.00 | [¢ L] Pl

Blur Reflections Reflection Rays: | 64

€[ » I v

Displacement {mm}: | 0.0 A

v
[=] | v

In either mode you can quickly figure the basic ideas behind each setting.

Controlling the Preview

MicroStation V8i has expanded the naming convention for saved views with

models to be used for material examples.

Examples for a palette are contained in Saved Views with names in the form of
SpreviewSpaletteNameSexampleName in Bentley_Materials.dgnlib.
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= Exercise: Preview Control Overview

2 Saved Views - View 2 EHEPE

T acwerie v B CHE B X el | o

Type  Show Status Mame Description
2 h

T windows

T stone
T&  Material Preview

W& fpreviewsinterion_finishes$walls whall scene
E fpreview$$4T eapot Teapaot

E fpreview$$3Cube Cube

T $preview$$2Cylinder Culinder

E fpreview$$Sphere Sphere

W& $preview$Concrete_Pavers$1Black Black

W& fpreview$Concrete_Pavers$2Floor Flaor

W& fpreview$Concrete_Pavers$Sidewalk Sidewalk
W& $previewdcarpet_fabric2Floor Flaor interiar
W& fpreviewdcarpet_fabric$] Carpet Carpet

E  $previewdcurtaing _ lampshades$Curtaing  Curtaing
“E  $previewdcurtaing _ lampshades$ilam..  Lampshade

(53 (63 (5 (63 (6 (3 63 (3 63 (3 6 (3 63 (3 (62 (3 (63 (33 (6 (33 (63 (33 (63 (33 (63 (B

T $previewdglazing$window windaw

W fpreviewdwood$] Bwidget B-widget
W& fpreview$carpet_fabric$Chair Chair Fabric
E $previewdglowdBulb Bulb

W& $previewslaminate_tile$Floor Flaor interiar
“E  $previewdlandscapedT enain Park scene
W& fpreviewdstone_gravel$Block Black

“E  $previewdwood$Floor Flaor interiar
W fpreview$$EGlow Bulb Light Bulb
W& $preview$Blocks_Bricks$Block Black

& fpreviewdclearcoat_paints$Car Car

E fpreviews Drefault \Widget

used to create Previews.

The general form is:

SpreviewSpaletteNameSexampleName

SpreviewSWoods
SpreviewSWoods$

SpreviewSWoodsSExample

1 Open ...\Workspace\System\Materials\Bentley Materials.dgnlib.

2 Open Saved Views and take note of specific syntax for the names.

3 Open the Models dialog and open each model, taking note of geometry

If exampleName is omitted, it will appear in the example list as “Example”. For a
palette named “Woods”, the following syntaxes are all equivalent:

To use multiple examples for a palette, any example after the first would need a
unique number. For example
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SpreviewSWoodsS$SBlock
SpreviewSWoods$1Bench
SpreviewSWoodsS2Door

To provide examples that would be used for all palettes, simply omit the palette
name. For example:

Spreview$ $100Torus

Spreview$ $101Window

Warning: Bentley reserves the right to create examples with numbers up to 99, therefore it is
recommend that any user-created examples use unique number identifiers
between 100 and 999.

You can use your own personal DGNLIB’s or project or organization wide
DGNLIB’s.

Material Definition Basics

3

1 - Light Source

2 - Diffuse (percentage of light that is randomly dispersed in all directions).
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3 — Specular (percentage of light reflected in the mirror direction) and Reflect
(percentage of light that is visible in the mirror direction).

4 — Surface Normal
5 — Refract (angle that light “bends” as it passes through an object).

6 — Translucent (percentage of light that passes through an object and then is
dispersed randomly in all directions on the back side of the object).

7 — Transparent (percentage of light that passes through the object).

8 — Finish (roughness of the surface, which controls the falloff of highlight on a
surface)

In reality, all objects absorb some amount of light. That is, not all the light that
strikes an object is reflected or transmitted. Similarly, when you define materials
in your models, they should not be greater than 100% efficient. This is important,
in particular, for materials that are to be used in photo-realistic images. For these
materials, the following formula should be used:

| | Genemlni Transparency " Fur " Expert I
Clm Efficiency: |6.00 | [ LI +
M~ Color: [100 | [¢ ]} | ) ~
Diffuse: | 29 4 llll R R
[¥] Casts Shadows Geometry : B
Finish
P + Specular: |6 4 [l P~
v’ = Finish: | 1 4 Ll P E-
Reflection
[ ~ Beflect: [0.00 | [* [0 ' o
v Fresnel: [0.00 | |4 | ! i
Blur Reflections Reflection Rays: |64
Clearcoat: |0 4 il [ A
Anisotropy: | 0 < {11 ¢ 7
Surface
Bump {mm): (100 | |4 [LW PR
Displacement (mm): | 0.0 J -
Glow &
B~ Gow: D lz‘ e

Efficiency = Diffuse + Translucency + Specular + (100 - Opacity) <= 100

Using the Efficiency lock, in the Material Editor's advanced mode, you can select
an Efficiency value, which is maintained as you modify the above settings. That is,
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if you modify a setting for Diffuse, Translucency, Specular, or Opacity, changes are

made also to the remaining three settings to maintain the Efficiency setting.

Material Hints

Many settings are seldom changed while others can be changed all the time.

These are some useful hints for settings that are most commonly used in a

material definition.

A helpful tool is the Filters which allow you to filter materials based on Used and
Unused Assignments and Attachments

=
M Material Editor (Advanced Mode)

Table Palette Material Edit Seftings

NEd 2 RIDA

03_Materials
blocksébricks pal [Bentley_Materials dgnlib)
= @ carpetéfabric pal [Bentley_Materials dgnlib]

oF [EEEE
%2 Capst
%2 Campet (Tan tweed)
%2 Campet beige
%2 Campet blus
%2 Campet green
%2 Capet red
A& capet_52
< Fabric bagpipe
% Fabric blue crisscross

2 Fabric blue crisscross gold
%2 Fabric blue green loops
%2 Fabric blue olive loops

%2 Fabric blue pink loops on bm
%2 Fabric blues

2 Fabric captain’s choice
%2 Fabric captain’s piping

2 Fabric cyan loop

%2 Fabric desert mourtain
%2 Fabric dry gulch

%2 Fabric fancy gold fans

2 Fabric fancy gold on blus
%2 Fabric fancy mixed weave
2 Fabric fancy stripes
2 Fabric geometric violets
%2 Fabric gold loop on redbm
%2 Fabric golden striped beige
%2 Fabric golden striped blus
%2 Fabric grayblue scuffed
%2 Fabric grayblue weave
%2 Fabric grayblue zigzag
l & Fabric greenish gray

2 e
E:::: ;:I:;Snments ral | Transparency " Fur " Expert |
Fitter Attachments i Efficiency: | 6.00 1 [l 3
Fitter Unused —_— -
= M~ Color: [ 100 | |¢ e | B ~
] Diffuse: |29 4 [l P A~
Casts Shadows Geometry : [ ~
— Finiish
& ~ Specular: | & [l A
+' ¥ Finish: |1 [l P
Reflection
[ = Reflect: [0.00 | [ 0] AR B
2 Fresnel: [0.00 | [« ] AR~ R |
Blur Reflections Reflection Rays: |64
Clearcoat: |0 4 [l + ihs
Anisotropy: | 0 4[]k 1~
Surface
Bump {mm): [ 1.00 | [ |wflal] -
Displacement (mm): | 0.0 .:| -
Glow &
B~ Gow: D lz‘ ks
A Preview
§ [ Size: [2.5400cm
| Mode:
Quality:
Display:
Refresh:
K | b

When creating new materials it is important to have a known starting point.

Hence, you should create a Starting Point material in your own DGNLIB's.
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When the rendering process comes across a material definition, the four
components — Diffuse, Specular, and Opacity, and Glow, all have an effect on the
outcome.

Diffuse

The material's Base Color scaled by Diffuse, represents the percent of light (in
each color) reflected by each light. This diffuse color determines how bright the
material appears when illuminated, and how much light is reflected onto other
surfaces.

For materials that are pattern-mapped, Color is first blended with the pattern
map, and then Diffuse is applied.

Specular

The Specular Color, scaled by Specular, represents the percent of light (in each
color) that is reflected off a surface as a specular highlight, where you can “see” a
reflection of each light source in the surface. When additionally scaled by Reflect,
this yields the percent of light (in each color) that is seen in a reflection of an
object. This value also represents the amount of light that will be reflected in the
mirror direction onto other surfaces, accounting for caustics.

Opacity

The Specular Color scaled by Opacity, represents the percent of light (in each
color) that passes through a surface. Note that this means that a material with a
Specular Color of black will never transmit any light, even if Opacity is set at zero.
This applies when the material is casting shadows and when objects are seen
through the material.

Glow

The Glow setting is used to create special effects such as neon lights. The value for
Glow adds to the overall reflectance of the material and is independent of the
amount of incoming light.

Efficiency

Efficiency is the amount of total light that is reflected or transmitted by the
material.
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For physically correct material definitions, it is important that the Efficiency does
not exceed 100%. In the real-world, materials generally range in efficiency from

30% to 70%.

Reflectivity and Transparency

1 Unless a material is meant to be reflective or transparent, its Reflect

setting should be set to 0 and Opacity set to 100. In Basic mode, use Dull/

Shiny and Opaque/Clear.

If Transparency is off, in the Luxology Render Settings, transparent

elements are rendered opaquely in that view.

3 Render Settings - Exterior Good | =
File
e B i By
E-ME%| X2
Render Setups | Performance Quality
Untitled PRI 3
= Draft Settings | Global llumination " Advanced |
""5" Interior Good Render Output: | Color & Alpha  »
L Hay Mrace Shadows Per Light -
bi Reflecti Reflection Depth: | 2
%2 Material Preview Echins rectfon Depth:
%2 Ambient Occlusion Transparency Refr 1 Depth: | 100
2 Materials [C] Stereo Ray Threshold (%): | 0.100
% Icons [7] Depth of Field | 0.0
%3 Caustics [ Use Spherical Camera Projection
%2 Depth of Feld [ Ignore Defautt Lighting
& Exterior Best Ignore Open Blements And Text
S Exterior Better Render Geometry Outside View
i
Render Visible Edges -
% Interior Best 0 - — Q
% Interior Better [ Cortour Shading Q-
%2 Interior Extreme Texture Fittering Overmide:
&3 Light Preview Texture Antialiasing Overide:
8 Prepared for Piranesi Stroke Tolerance: | 0.500 Pixels ~

%2 Progressive Refinement

Artialias Quality: | Medium hd Fitter: | Mitchell-Netraval *

Samples: | 8
QOcclusion Rays: |64 = Occlusion Range: | 0.00 | (Meters)
[7] Blgom Radius (%): | 2.0 Bloom Threshold (%): | 100.
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3 Reflections and transparency are tinted by the Specular (highlight) Color
(only visible in Advanced mode) of the material.

ﬂ Material Editor (Advanced Mode) » = B9
Table Palette Materal Edit Settings
B - 3 e P
& b BDE -0
03_Materials o | General | Transparency " Fur " Expert |
@ blocksdbricks pal [Bentley_Materials.danlib]
) ) ) Clm Efficiency: |6.00 | |4 LI +
= @ carpetéfabric pal [Bentley_Materials dgnlib] = B
¥ AFlack_leather L M ~ Color: | 100 i e V| ) ~
%2 Campet 1 Diffuse: | 29 < m P
&2 Carpet (Tan tweed) Casts Shadows Geometry : [ ~
%2 Camet beige Finish
%2 Campet blus -
%2 Carpet green | P + Specular: |6 1 il AR R |
%2 Capet red + ¥ Finish: |1 4 il P
A camet_52 Reflection
(f Fabric bagpipe [ ~ Beflect: |0.00 | [* [0 L3 J~
% Fabric blue crisscross f - (000 5 i = .
i ~ Fresnel: | 0. — -
%2 Fabric blue crisscross gold .
= . Blur Reflections Reflection Rays: |64
%2 Fabric blue green loops
2 Fabric blue olive loops Clearcoat: | 0 sl AN R
% Fabric blue pink loops on bm Anisotropy: | 0 4 [} + 1~
%2 Fabric blues Surface
? Fabric captain's choice Bump {mm): | 1.00 F] T 3 '.j =
% Fabric captain's piping Disol it [00 )
i isplacement (mm): | 0.0 i~
2 Fabric cyan loop * o ':I
%2 Fabric desert mourtain -
%2 Fabric dry gulch Glow
%2 Fabric fancy gold fans . = Glow: |0 E J-
%2 Fabric fancy gold on blus
%2 Fabric fancy mixed weave
2 Fabric fancy stripes
%2 Fabric geometric violets A Preview
%2 Fabric gold loop on redbm B [ Size: |2.5400cm
? Fabric golden striped beige : Mods:
? Fabric golden striped blue Quality:
 Fabtc gl scfed Dty
I S Febrogmblue weave Refresh:
? Fabric grayblue zigzag * 5 - -
%2 Fabric greenish gray -

4 The amount of reflectivity also is modified by the Specular material
property. For example, if Reflect is set to 80% and Specular is set to 40%,
the material is only 32% reflective, as the two fields are multiplied
together. The reflectivity is further modified by the Specular Color. The
RGB values of the reflections are the products of the above (32%
reflective) and then multiplied by the respective RGB values (between 0
and 255) of the Specular Color. The same holds true for transparency
(controlled by the Opacity setting).

5 Where there are no environment maps defined, a reflective object that
does not see another object in its reflection will reflect the background
color, as defined in the MicroStation color table (Settings > Color Table).
Thus, reflective objects will appear brighter when rendered with a white
background than they would with a black background. Where
environment maps are defined, and Environment Mapping is enabled,
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then these will be reflected in place of the background color. Any
background image that may be defined for a view, however, is not
reflected.

6 Material definitions for older existing DGN files may have Reflect set to a
value other than zero. This means that more objects may be reflective
than intended, in a model, which can slow down rendering unnecessarily.
Use the Material Editor dialog to ensure that the reflectivity of only those
objects that are intended to be reflective is set to a value greater than
zero.

Transparent Surfaces and Refraction

Refraction is the bending of light as it passes from one medium to another, for
example, light passing from air to water.

When rendering a transparent surface (as opposed to a solid), if the element is
defined in a clockwise order, transmitted rays bend as if they were leaving the
element, as opposed to entering.

Other options are to use the reciprocal of the refraction value for the element's
material, or to reverse the surface normals using the Change Surface Normal tool
in the Modify Surfaces toolbox.

Glass

To achieve a realistic glass surface, the Diffuse Color (color of light reflected in all
directions) value should be relatively low (for example, zero to 5). Clear glass
actually is colorless, that is, its diffuse color is black, not white. Its Specular Color
(the color of light that is reflected directly back to the eye) is white. Tinted glass
can be obtained by modifying the Specular Color.

The following example of photorealistic glass material has parameters set as
follows:

Base color is black (0,0,0) for all glass material.

Specular color white (255,255,255), value 0 for the table top and colors pink and
blue for vase and glass with specular values of 1 for each.
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Opacity for vase and glass is 2 and table top is 40.

= Exercise: Editing a Material

1 Continue in the same file and model.
From the Visualization task select Define Materials (A + 1).

You can also open the editor from the Luxology dialog and by double-
clicking on the material preview window in the Apply Materials tool
settings.

Work in the Basic mode.

4 Expand the carpet&fabric.pal [Bentley_material.dgnlib] and select:
black_leather.
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5 Click on Color to change the color.

M Material Editor (Advanced Mode)

— .

Table Palette Materal Edit Settings

NEe@Id2BDL -1

= 03_Materials

blocks&bricks pal [Bentley_M

2R 2

o> Carpet
&2 Campet (Tan tweed)
&2 Campet beige

%2 Campet blus

%2 Carpet green

-5 Campet red

[+ A# capet_52

& Fabric bagpipe

% Fabric blue crisscross

&2 Fabric blue crisscross gold
%2 Fabric blue green loops
&2 Fabric blue olive loops
-2 Fabric blue pink loops on bm
% Fabric blues

-2 Fabric captain’s choice
&2 Fabric captain’s piping
%2 Fabric cyan loop

% Fabric desert mountain
-2 Fabric dry gulch

-2 Fabric fancy gold fans
%2 Fabric fancy gold on blue
&2 Fabric fancy mixed weave
&2 Fabric fancy stripes

%2 Fabric geometric violsts
%2 Fabric gold loop on redbm
&2 Fabric golden stiped beige
&2 Fabric golden striped blus
-2 Fabric grayblue scuffed

U %2 Fabric grayblue weave
%2 Fabric grayblue zigzag
-2 Fabric greenish gray

ials dgriib]
carpetéfabric pal [Bentley_Materials dgnlib]

* | General | Transparency " Fur " Expert |

4 I

T 3

"lm Efficiency: | 6.00
|Ivt:o|or: 100 | [¢

m

Diffuse: | 29 <l
Casts Shadows
Finish

P + Specular: |6

Reflection

+' ¥ Finish: | 1 < it

[ ~ Beflect: | 0.00
7~ Fresnel: | 0.00
Blur Reflections
Clearcoat: |0
Anisotropy: | 0 <l

4[] 3 R
4 [ R
Reflection Rays: | 64
4[] 3 R

T g

Surface
Bump {mm}): | 1.00

Displacement (mm): | 0.0

Glow

4 I

B~ Gow: D lz‘

| [ Size:

Mode:
Quiality:
Display:
Refresh:

* ]

2 .5400cm
Lunology
Final

p
Automatic

I 2

6 Change the RGB values to:
Red: 136
Green: 82
Blue: 41

A medium brown color. You can also select a color from a Color Book.
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7 Render View 2.

Black Leather edited to Brown Leather

8 Experiment with other settings and re-render to see results.

You can now create any color of leather and use it. You can save new definitions or
simply keep one definition and change the color as you need.

More advanced features of the Material Editor will be covered in the next module.

= Exercise: Creating a New Material

1

2
3
4

Continue in the same file and model.
From the Material Editor select menu item Palette > New.
Name the new palette: Local.

Highlight Local and select menu item Material > New or right-click on Local
and select New Material from the right-click menu.

Name the new material Suede.
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6 Click on the Pattern icon to add a pattern image.

M Material Editor (Advanced Mode)
Table Palette Materal Edit Settings
NEAI 2B BE-0-1
03_Materials General | Transparency " Fur " Expert |_
1 [ blocksabricks.pal [Bentley_Materials daniib] e o R

campetdfabric pal [Bentley_Materials daniib]
E| m glass & plastic pal [Bentley_Materials danlib]
# deep blue glass refract

: IB T green glass refract

[ 5 t gray glass refract

landscape pal [Bentley_Materials dgniib]
Lixology_Presets pal [Bentley_Materials dgnlib]
metals pal [Bertley_Materials dgnlib]

IB wood pal [Bentley_Materials dgnlib]

=] ¥ Local

D ¥ Color: |1
Dffuse: |50 |14
Casts Shadows

Finish
F = Specular: _20_| I?-| Moo P' i~
> Finish: lZD 1
Reflection

[~ Refect: [000 ||
v Fresnel: [000 [[(Ld
[] Blur Reflections

Clearcoat: [0 1

Arnisctropy: | o

Surface

Bump {mm}: IW .

Glow

[ Size: [T.0000m

Mode: | Luxology X
Qualty:
Display:
Refresh:
 AEINE =

7 From the Open Image File dialog, browse to

...\Workspace\Projects\Rendering\image and select the file
microfiber_Suede_beige.jpg.
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The following dialog opens:

r“ Pattern for Suede - |._‘:' ® |
O -l &% 8| X[k 2
Name Blend |Value  Display I

A microfiber_suede_beige jpg Nomal 100%

Selected Layer
-

o ——

Image Size : 545x 409

8 In the Pattern for Suede dialog confirm:
Units: Surface
Size X: 1.000
Size Y: 1.000
Mapping: Parametric
9 Close the Pattern for Suede dialog.

G'- 10 Remove the black_leather pattern on the chair and Assign the Suede
material to the chair.

11 Select Render (Q + 1).
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12 Re-render in the Luxology with the same settings.

13 Explore other options in the Material Editor like Dark/Bright, Dull/Shiny,
etc.

14 If time permits use the Render Setting: Caustics

15 Keep the file open for the next exercise.

Multi-Layered Materials

You can create materials that consist of multiple layers of pattern maps, bump
maps, procedures, gradients, and/or operations (tint or gamma setting). For
example, showing tire tracks on a road or graffiti on a wall or dirt on a surface.

New mapping options let you apply an image, gradient, procedure, or Operation
(Tint or Gamma) to the Color, Translucency, Specular, Reflect, Finish, Opacity, and
Bump channels. As well, each channel can be multi-layered. The Material Editor

lets you access the mapping option via icons for each channel.

You can define the way that the pattern/bump maps are blended and you can
assign a value for opacity, to allow one map to be seen through another.

Adding layers of pattern maps, lets you create more complex materials. For
example, you can create a brick wall that includes 1 or more signs, or have a
material with partial opacity.

Basic Materials
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Multi-Layered Materials

Blend modes for Materials

You can have 4 blend modes: Normal, Add, Subtract and Alpha.

The formulas for calculating the resulting pixel for each blend option is based on
the following variables:

pA - Image pixel value of the selected layer.

pO - Opacity of the selected layer (varies from 0 to 1).

pB - Image pixel value for the combined layers below the selected layer.
PR - Resultant (blended) pixel.

pX - (For Alpha only) Pixel value for the blend between the 2 images.

You will not have to do calculations in order to use this tool. Most users simply try
different combinations to see the results.

Normal

Pixels are blended according to the formula:
pR=p0O * pA+ (1.0 - pO) * pB

Examples:

If the opacity of the selected layer is 100% (that is, pO = 1.0) then the pixels of
image A completely occlude those of the layers below.

If the opacity of the selected layer is 70% (that is, pO = 0.7) then the resultant

pixel color is 70% of image A combined with 30% of image B (the combined image
of the layers below).

Add
Pixels are blended according to the formula:
pR =pO * pA + pB

Example:
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Multi-Layered Materials

If A has 100% opacity, with RGB values 20, 40, 60

B has RGB values of 100,100,100

Then the RGB values for the resulting pixel is 120, 140, 160 - a straight addition.
Subtract

Pixels are blended according to the formula:

PR =pO * pA-pB

Example:

If A has 100% opacity, with RGB values 100, 100,100

B has RGB values of 20, 40, 60.

Then the RGB values for the resulting pixel is 80, 60, 40 - a straight subtraction.

Negative values are not allowed. If the subtraction results in a negative value then
a value of zero is substituted.

Alpha
Pixels are blended according to the formula:
PR =pO * pA* pX+(1.0-p0) * (1.0 - pX) * pB

In the list box, the Alpha image is on the same row as the selected layer. pB is the
composite of all the images in the background node and pA is the composite of all
the images below, but not in the background node.You can add layers to your
material definitions, with various blend modes. The layers can be toggled as
required.

Warning: Multi-layered materials are not backward compatible with MicroStation V8 XM

Bix

Edition v8.9.2 and earlier.

= Exercise: Creating and using Multi-Layered Materials

1 Continuing in Materials.dgn, in the model 02_Materials, from the
Visualization task open the Materials Editor (A + 1).

2 Open the Palette carpets&fabric.pal [Bentley_Materials.dgnlib].
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Multi-Layered Materials

3 Expand the node on the left pane and highlight the material carpet 52

and click the Pattern Map icon.

i
M Material Editor (Advanced Mode)

| = 22

Tahble

Palette Material Edit  Settings

i)

CHlBRDE D

] carpetéfabric pal [Bentley_Materials dgnlib] -

< Black_leather =
%2 Capst

%2 Campet (Tan tweed)
%2 Camet beige

%2 Campet blus

%2 Campet green

%2 Capet red

< Fabric bagpipe
%2 Fabric blue crisscross

Reflection
%2 Fabric blue crisscross gold [A  Reflect: N
% Fabric blue green loops e
%2 Fabric blue olive loops s e
%2 Fabric blue pink loops on bm [C] Blur REﬂeE‘E_
2 Fabric blues —! Clearcoat: LD
%2 Fabric captain’s choice Anisotropy: !Qi
%2 Fabric captain's piping G

%2 Fabric cyan loop

%2 Fabric desert mourtain
%2 Fabric dry gulch

%2 Fabric fancy gold fans
2 Fabric fancy gold on blus Glow
2 Fabric fancy mixed weave
%2 Fabric fancy stripes

%2 Fabric geometric violets
2 Fabric gold loop on redbm

Finish
F = Specular: |_T-"
Vv Fnish: [7 [ [4

Casts Shadows

2 Fabric golden striped beige

%2 Fabric golden striped blus

%2 Fabric grayblue scuffed

2 Fabric grayblue weave

52 Fabric grayblue zigzag

%2 Fabric greenish gray

%2 Fabric india

2 Fabric last century i

A Preview

Final T
Automatic =
(P et 5
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4  From the top left click New Layer and select Fabric42.jpg.

# Pattern for carpet_52 - . - [m o x|

0O -l &% & X |[[iaPeten J
Name |Blend |Value |Display |

- FABRIC42 jpg Nomal 100%
-a CARPET52jpg v

v FABRC s Q

A LUnits: & Fip  Mimor Repeat
SzeX: |1.000 |- OffsetX: (0000 | [] [ [
Y. [103 |- v.[0000 | [
z [1.039 Rotation: | 0.00
|| Transparent Background
Gamma: | 1.00 U il +
[] Artialiasing I
Artialiasing: 10000 | [« [ii_] '
Texture Fitering:

Mapping:

[ Size: |[2.5400cm
[] Show Selected Layer
Dily:
Mode:

Image Size : 127x 132
Image Depth : RGB j

The Blend, Value, and Display column values for the bottom layer in the
list are not editable and appear dimmed.
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Multi-Layered Materials

5 Set the Opacity Value to 50%, by clicking on the number in the Value
column and moving the slider bar.

' - = T
M Pattern for carpet_52 B -3:’ o

SR SN Y QL —
Name |Blend  [Value | Displ

.a CARPET52jpg
|+ [a Image ~ | | FABRIC42jpg

4 Unts o Fip  Mimor Repeat

Gamma: 100 ||« [0 ] K
Artialiasing
Antialiasing: | 100.00 | [« [ 3

Texture Filtering:
Mapping:

[ Size: [25400cm |

[7] Show Selected Layer
Disglay:

Mode:

Image Size : 127x 132
Image Depth : RGB
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Multi-Layered Materials

6 For Fabric42.jpg change the Blend to Add by clicking on the text Normal in
the Blend column.

-a CARPET52jpg

Subtract
Alpha
Difference

Divide

4 Uit @ |Mutiply

Size X:
Y

1.000
1.035
1.039

[] Transparent Backgroun i

1| 1.00

Artialiasing:

Mapping:

Artial
100.00

Screen
Offset X:
1 - COverday

f‘ Yo || Soft Light
Rotation: | {Hard Light
Darken
ighten
Color Dodge
Color Bum

A il

liasing

Mormal Multiphy

4 Lol [

Texture Filtering:

Parametric A

A Preview -

[F] Size: |2.5400cm
[ Show Selected Layer
Disglay:
Moge:

Image Size : 127x 132
Image Depth : RGB

7 Confirm and/or set the following:

Units: Meters

Size X: 1.00

Proportional Lock: Enabled

Mapping: Parametric
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Multi-Layered Materials

8 InView 2 zoom in on the right side of front table and Render using Draft
Luxology Render Setup. You can keep the other dialogs open.

9 Repeat the process except Subtract instead of Add the material. Re-render
to see results.

10 If time permits explore other Layer options.
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Other Layer Options

Besides an Image layer you can also create a new:

e Gradient - Apply a gradient as a material map, either individually or as part of
a multi-layer material

® Procedure - Use a procedural material as a layer

e Group - Adds a group layer to the layers list box. Grouping allows operations
to be applied to the whole group and is not necessary.

e Operator - There are two types of operations:

¢ Tint - Lets you define a color.
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Multi-Layered Materials

e Gamma - Lets you define whiteness of image.

Left image is Tint and right is Gamma with a value of 1

You can Cut, Copy, Paste and Delete layers with the icons at the top of the dialog.

You can also add layers for other maps being used for that material, such as multi-

layer Bump maps.

)

D - 4% 8 X R

i.j Bump
e 5.1 Specular
=A FABRIC4Zjpg %) Reflect
.a CARPETS2pg D Opscty
8] Translucency
5.1 Finish
. B 0
— 1 Glow
A Units: [Meters ] 8] Clearcoat
Size X: [1.000 | q Offset> %] Anisotropy Direction
Y1039 |- Y i) Refraction Roughness
Z: |1.039 Rotatior & Fresnel
[ Transparent Backgr %, Specular Color
Gamma: [100 |[« [OL %) Transparency Color
| 8] Sub Surface Color
5.1 Glow Color
5.1 Reflect Color
8.1 Displacement
e % Nom
5] Geometry
0 Fur Length
O Ses: [2 8] Fur Density
() .Show = 5] Fur Jitter
D‘::::: % 5] Fur Flex

Texture Filterin

A Preview

5] Fur Clumps

Image Size : 127x 132
Image Depth : RGB
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Dynamically Adjust Map

Dynamically Adjust Map

Materials - Task

=]
5 ABg @

The Adjust Map tool is used to interactively adjust the scale, position and rotation
of any pattern or bump map. For specular, translucency, glow and other maps you
can adjust the amount of each channel, i.e. amount of transluceny.

[Fsien <) ¥

i FABRICAZ, v] R

Méthod : | Interactive

Icons across the top of the tool settings window let you select the adjustment
mode: Move, Scale or Rotate. The icon to the right of the Map option opens the
Map Editor dialog.

This tool can be selected from either the Materials toolbox, or from the Map
Editor dialog. If you select it from the:
e Materials toolbox — any element with a mapped material can be selected.

e Map Editor dialog — only elements using the current material can be selected.
You also have the choice of editing a specific layer in the material definition.

This tool requires good snapping and AccuDraw skills. Move, Scale and Rotate
behave as they do with regular elements.

In the following exercise, you will adjust the scale of the fabric image in the
carpet.
= Exercise: Dynamically Adjust Map
1 Continue in the same file and model.
2 From the Visualization task, select Dynamically Adjust Map (A + 3).
3 Inthe tool settings select Scale.
Note that other settings are grayed out.

4 In the Top view select the cyan block representing the carpet.
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Dynamically Adjust Map

Now the other tool settings highlight. You can change the Layer and Scale
type.
5 In the tool settings set:
Type: Pattern
Layer: Fabric42
Method: 3 Points
Proportional Lock: Enabled

6 In the Top view snap to the lower left vertex of the cyan block and enter a
data point to select the element.

7 Snap to the right lower vertex and enter a data point to select point to
scale about.
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Dynamically Adjust Map

8 Snap to the one-third point on the bottom edge and enter a data point to
select a reference point.

_ 9 Move cursor right to decrease the size of the diamond shape in the carpet.
L«:] 10 Select Render (Q +1).
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Dynamically Adjust Map

11 Render using the same settings.

12 Note the smaller diamond pattern in the carpet.

13 If time permits explore Rotate and Move.
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Material Projections

Material Projections

Projection modes are assigned to elements, rather than the material. This lets you

use the same material with various projection modes depending on the

geometry.

Control projection modes using the Material Projection task.

G}.‘ Feature Modeling

48 Visualization
OBHRRBO
19 @

Eid WE S @
RGO W3
TCELL.
5 L. L\'—lL',- |: I\_;(
Bt &
A0 D@00
G )

H K, @

H Animation

-
= A

The tools from left to right are:

e Map Projection

e Edit Projection

e Copy Projection

e Create Projection Group

e Delete Projection
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Projection modes for materials

Several projection modes are available:

Directional Drape

Mapping is applied relative to the direction specified by the Orientation setting

Cubic

Mapping is applied in a cubic fashion relative to the geometry.

Spherical

Mapping is applied in a spherical fashion relative to the geometry.

Cylindrical

Mapping is applied in a cylindrical fashion relative to the geometry.

Warning: Material projection modes are not backward-compatible with MicroStation V8 XM
Edition v8.9.2 and earlier.

Tools for controlling Material Projections

The following exercise applies projections to simple geometry to see how
projections work.
= Exercise: Using Projections

1 Continue in Materials.dgn, and open the model named 04_Material
Projection.

All elements are on the same level and are the same color.

2 From blocks&bricks.pal, use Apply Material (A + 2) to assign the material
brick back alley to the geometry.

3 Zoomin on the sphere

4 Render with Default render settings to see the results.
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Material Projections

5 Take note of the sphere.

|:;J- 6 Select Attach Projection (S + 4) with the following tool setting:
Attach To: Element
Method: Spherical
7 Enter a data point on the sphere.

8 Render to see result.

Only the mapping on the sphere changed.

9 Repeat the before and after with the cylinder with the Cylindrical map
projection.
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Elevation Drape

10 Try a spherical projection to the slab.

Elevation Drape

The ability to drape an aerial or satellite photograph on a Digital Terrain Model
(DTM) is now available in MicroStation through its materials.

SEFEY X
MName Blend |Value |Display 1

A dcdrape pma Nomal 100%

v | .a Image > | | dedrape pma Q

A Units: [Suface v o Fp  Miror Repeat
SzeX: [1000 |4 Ofsex (0000 | (] [ @
v: (1000 |- Y0 |0 0 @
z: [7.000 Rotation: | 0.00

7] Transparert Background

Gamma: | 1.00 x i
[¥/] Antialiasing
Antialiasing: | 100.00 4 n ¢
Texdure Fltening: (Blinear =

The draping function is based on a MicroStation rendering feature called
Procedural Materials, which allows the application of a specific behavior to the
raster image. This image can be draped over a Digital Terrain Model (DTM) or any
3D object using the DCDRAPE.PMA Procedural Material. In the case of aerial
photos or satellite images, the DTM should be used. By using the draping feature
in the Raster Manager you can seamlessly integrate any image in the rendering
process with 3D elements. It also supports lighting effects, shadows, fog effects,
fly through, animations, etc. Bentley Descartes is no longer required to drape
rasters over digital elevation models.
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Elevation Drape

The Challenge

g |
) 4

Raster images are 2D with an X by Y pixel matrix. Raster Manager displays 2D
images in the TOP Views with a rotation around the Z-axis. The image draping
function allows you to drape 2D images over a terrain, which is represented by a
3D surface in MicroStation.

Try to keep your image sizes below 5000 x 5000 pixels, however, with more
memory you can work with larger images.

= How To Do an Elevation Drape

1

Begin by launching MicroStation and select the DGN file representing the
3D model used for the draping.

Use the Raster Manager to place the image correctly. Using
GeoCoordination of your geometry and the image. Correctly placing and
scaling the image is critical.

Create the palette that will contain your materials for the draping and
rendered objects. As a rule of thumb, custom palettes are the preferred
way of creating sets of materials for a specific project.

Once the palette is created, add the Drape material to it by creating a new
material and selecting the dcdrape.pma file as the Pattern Map.

The next step is to apply the material to a design element. In this case, the
3D model that will be used to project the image and drape it.

The last step is to view the draping. Using the Render tool, enter a data
point in the view displaying the images where the draping is intended.
Usually, a camera view. This allows a better view angle in order to visualize
the 3D effects on the draped image.

The dcdrape.pma file is found in:

C:\Program Files\Bentley\MicroStation V8i (SELECTseries)\MicroStation\
mdlsys\textures\
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Elevation Drape

. Open Image File - C\Program Files {x86)\Micro?ta’tion (553 08.11.08.292)\MicroStation\mdlsys\textu
— e

Look
L =

.
Desktop

| =

Libraries

LY

Computer

Q‘-‘I‘:

Network

HE |

in: | textures - 02 o 3
MName : Date modified Type Size =
¥ boards.pma 10/7/2011 8:23 AM  Micro5tation Text... 61 KB

RecentPlaces s b ik pma 10/7/20118:23 AM  MicroStation Text... 61 KB
B bwnoise.pma 10/7/2011 8:23 AM  Micro5tation Text... 57T KB
¥ checker.pma 10/7/2011 8:23 AM  Micro5tation Text... 58 KB
B checkrad.pma 10/7/2011 8:23 AM  Micro5tation Text... 58 KB £
B clouds.pma 10/7/2011 8:23 AM  Micro5tation Text... 60 KB
& colnoise.pma 10/7/2011 8:23 AM  Micro5tation Text... 5T KB
{9 dedrape.pma 1/24/2006 6:31 PM  Micro5tation Text... 50 KB
i flame.pma 10/7/2011 8:23 AM  Micro5tation Text... 61 KB
B fog.pma 10/7/2011 8:23 AM  Micro5tation Text... 63 KB [
8 gradld.pma 10/7/2011 8:23 AM  Micro5tation Text... 59 KB
B layers.pma 10/7/2011 8:23 AM  Micro5tation Text... 57T KB
B marble.pma 10/7/2011 8:23 AM  Micro5tation Text... 59 KB
B rgb.pma 10/7/2011 8:23 AM  Micro5tation Text... 57TKB
L rpcproc.pma 10/7/2011 8:23 AM  Micro5tation Text... 5T KB i
File name: dcdrape pma -
Files of type: Procedural ion Files (*. pma) v] [ Cancel ]

The following exercise has both aerial imagery and 3D DTM geometry.

= Exercise: Doing an Elevation Drape

1 Continue in 03_Materials and open the model: 05_Elevation Drape.

2 Open Raster Manager from the Primary tool box or File > Raster Manager.
B-OqEr@d-a3-2-0-0- 048

3 Enable Draping by clicking in that column.

You can turn columns on and off by right-clicking on any column title.

e
EH Raster Manager : 1 of Llisted

!_l:l
—

28 |

i

EEEN LTS

A2aR0D

Description

% | Model

& @y File Name

o | v | 03_Mater

[ & Gl 09 Drape itif
]

slolalelslslrls| 5 ® 8 @

Tint: [ ] Transparency: [l
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Elevation Drape

4 Inthe Visualization task select Define Materials (A + 1).

Materials - Task @

ErL

5 Highlight the local palette and from the menu select Material > New.

6 Name the new material: Drape.

7 Click on the Pattern Map icon to select a material.

I ||:| 22

Table Palette Material Edit Seftings

DNEAIX2BIDE -0

03_Materials General | Transparency " Fur " Expert |_
'5@ blocksdbricks pal [Bentley_M Is.daniib] - S
|}j carpetéfabric pal [Bentley_Materials dgnlib] piiere i Iﬁ it =F
8 glass & plastic pal [Bertley_Materials daniib] L]~ Color: [100 | ;_‘_ : ILI- ’
glow pal [Bertley_Materials darib] Difuse: [50 |[ [l F[RF~

30

[ interior_finishes pal [Bentley_Materials.dgnlib] Casts Shadows Geometry : @ o
) M laminatedtie pal [Bertley_Materials. daniib] Fiish
landscape pal [Bertley_Materials dgnlib] o I
+ Liology_Presets pal [Bentley_Materials dgnlib] 9 v Specular: |5 T Fl A~
IEI metals pal [Bertley_Materials dgnlib] > Finish: [5 1[® [ dE" B
l_’_El Wood pal [Bentley_Materals dgnlib] Reflection
=l @ Local [A~Reflect: [0 | [« ¥ &~
S AiEde 40w Fresnel: |0 4 Lo g~
Blur Reflections Reflection Rays: |64
Clearcoat: | 0 [ [l " Be
Anisctropy: | 0 | HE
Surface T
Bump mm}: (025 |[* g
Displacement {mm): I 0.0 T-'j -
Glow
[ ~ Glow: |0 lz‘ B
A Preview
' [ Siee: T80
Mo
Quy
Display:
Refresh:

. i3

8 Change Flles of Type to Procedural Application Flles (*.pma)

9 Navigate to: C:\Program Files\Bentley\MicroStation V8i
(SELECTseries)\MicroStation\mdIsys\textures\
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Elevation Drape

10 Select dcdrape.pma.

. Open Image File - C\Program Files {x86)\Micro‘s.tat’|'on (553 08.11.08.292)\MicroStation\mdlsys\textur

es\ ﬁp_ .'

Look in: . textures - G ? ] ' =1

T MName ‘ Date modified Type Size -
";} B boards.pma 10/7/2011 8:23 AM  Micro5tation Text... 61 KB
RecentPlaces s pricte pma 10/7/20118:23 AM  MicroStation Text... 61 KB
- B bwnoise.pma 10/7/2011 8:23 AM  Micro5tation Text... 57 KB
B checker.pma 10/7/2011 8:23 AM  Micro5tation Text... 58 KB

Desktop B checkr3d.pma 10/7/2011 8:23 AM  Micro5tation Text... 58 KB £
o B clouds.pma 10/7/2011 8:23 AM  Micro5tation Text... 60 KB
Q;»] B colnoise.pma 10/7/2011 8:23 AM  Micro5tation Text... 5T KB
Libraries B dedrape.pma 1/24/2006 6:31 PM  Micro5tation Text... 50 KB
i flame.pma 10/7/2011 8:23 AM  Micro5tation Text... 61 KB

E‘a&.ﬁ i fog.pma 10/7/2011 8:23 AM  Micro5tation Text... 63 KB i
Computer B gradld.pma 10/7/2011 8:23 AM  Micro5tation Text... 59 KB
- B layers.pma 10/7/2011 8:23 AM  Micro5tation Text... 5T KB
Qg B marble.pma 10/7/2011 8:23 AM  Micro5tation Text... 59 KB
Metwork B rgb.pra 10/7/2011 8:23 AM  Micro5tation Text... 5T KB

B rpcproc.pma 10/7/2011 8:23 AM  Micro5tation Text... 5T KB o

File name: dcdrape pma -

Files of type: [Pmceduml ion Files (* pma) v] [ Cancel ]

11 Close the Pattern for Drape dialog.

12 In View 2 change your Display Style to Smooth. Note how the DTM

renders in blue.

13 Return your Display to Wireframe.

14 In the Materials Editor, right click on Drape and select Assign and select
any part of the blue DTM. Accept the assignment.

15 In View 2 change your Display Style to Smooth. Note how the DTM
renders with the aerial map.

16 You can now use this setup with the Luxology engine.
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Advanced Materials

Module Overview

There are many advanced materials options. These include additional features,
mapping methods, and settings.

Module Prerequisites

e Basic knowledge of Materials
e Knowledge of Camera and AccuDraw in 3D
e Knowledge of Lighting

e Knowledge of basic rendering capabilities

Module Objectives

After completing this module, you will be able to:
e Use Material Maps

e Use Fur Materials

e Use Displacement Materials

e Use Anisotropic Materials

e Apply Material Projection tools

e Using RPC Cells

Aug-12 201 Advanced Materials

Copyright © 2012 Bentley Systems, Incorporated



Advance Materials Introduction

Advance Materials Introduction

The Materials Editor in MicroStation is robust. It is possible to achieve almost any
type of materials required. New options allow for 3D materials created by the
software and enhanced by images, allowing for realistic Fur, Grass, Fabric, Stone,
and much more.

Additional Map Types for Luxology

Luxology does provide for additional Material options. These options are an effect
on the underlying materials.

Clear Coat

The clear coat map changes the perceived thickness of the clear coat lacquer
effect.
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Additional Map Types for Luxology

Diffuse

A diffuse map can be used in conjunction with a pattern map to give more
contrast to the diffuse reflection.

Glow

The pixels in a glow map specify the fraction of glow emitted by the surface at
that point up to 100%.

Opacity

Maps for Opacity vary the transparency across the material with the darker parts
of the map being more transparent.
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Additional Map Types for Luxology

Specular Color

If a surface is reflective, then the specular color map is also used as the reflect
color.

Left: Specular Color Map, Right: Reflective

Transparent Color

A transparent color map can be used to vary the transparent color of a surface.

Translucent Color

A translucency color map can be used to vary the translucent color of a surface.
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Additional Map Types for Luxology

Displacement

Perhaps one of the most powerful new features, displacement maps the
displacement procedure and creates additional geometry in the scene at render
time. This means that this new geometry will be added to the calculation of light,
materials and visibility. Displacing geometry in a scene can increase the render
time significantly especially if its in high quantity.

Displacement map on a smooth sphere
Anisotropy

Anisotropy (An-iso-tropy) is the effect obtained when a material property is
dependent on the direction of incoming light, for example, as with highlights that
are distorted or accentuated on surfaces with very fine grooves or scratches.

Normal Maps

A normal map allows the surface normal of a polygon to be completely defined by
an image. Similar to bump mapping, a normal map perturbs the surface normal.
Normal maps replace the surface normal at every point on the surface. This
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Using Maps

allows lower polygon models to be used but to keep the detail of the surface
normals as if a more complex model is used.

Using Maps

The tools for setting up these maps are all found in the Material Editor with
Settings > Advanced Mode.

M Material Editor (Advanced Mode) ' = P
Table

Palette Material Edit  Settings

0

"Bl b BDE -

"4

03_Materials

blocksé&bricks pal [Bentley_Materials dgnlib]
= carpetéfabric pal [Bentley_Materials dgnlib]
I¥ ABlack leather
%2 Capst
%2 Campet (Tan tweed)
%2 Camet beige
%2 Campet blus
%2 Campet green
%2 Capet red
A# capet_52
<% Fabric bagpipe
% Fabric blue crisscross

%2 Fabric blue crisscross gold
%2 Fabric blue green loops
2 Fabric blue olive loops

2 Fabric blue pink loops on bm
%2 Fabric blues

%2 Fabric captain’s choice
%2 Fabric captain’s piping

2 Fabric cyan loop

%2 Fabric desert mourtain
%2 Fabric dry gulch

%2 Fabric fancy gold fans

%2 Fabric fancy gold on blus
%2 Fabric fancy mixed weave
2 Fabric fancy stripes

%2 Fabric geometric violets
%2 Fabric gold loop on redbm
%2 Fabric golden striped beige
%2 Fabric golden striped blus
2 Fabric grayblue scuffed

U %2 Fabric grayblue weave
%2 Fabric grayblue zigzag

%2 Fabric greenish gray

m

| General | Transparency " Fur " Expert |

"lm Efficiency: | 6.00
W ~ Color: [ 100
Diffuse: | 29

Casts Shadows

Finish
P + Specular: |6

~ ¥ Finish: | 1
Reflection

[ = Beflect:

'+ Fresnel:

0.00
0.00

Blur Reflections

Clearcoat: |0
Anisotropy: | 0

Surface

Bump {mm}): | 1.00

Displacement

Glow
B~ Gow: D

A Preview

4 [ 2
1 [ R R
3~

Geometry : @ -

4L +

a-
3~

4L +

4 i ¥ B~
4| | F -
Reflection Rays: |64
4 i ¥ B~

4 [l P|E7-

4 L] +

{mm}): | 0.0

[~] 1~

[ Size: |2.5400cm

Mode:
Qualiy:
Display:
Refresh:
[«

[ +

Displacement

Both bump maps and displacement maps add realistic 3D effects to materials
without the need to create the geometry. For example, a bump map included in
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the material definition of a brick wall will produce realistic brickwork in the
rendered image without you having to model the bricks and mortar.

The Material Editor now has bump and displacement map settings and map
values split up. This is to allow greater flexibility to allow both to be combined.
Typically displacement maps would be used for more coarse surface
perturbations and edges and bump maps for finer surface perturbations when
edges are not visible.

_ Tzble Palette Material Edt Seftings
NEBI Y 2RIE -

= @ landscape pal [Bentley_Materials dgnlib] - | General I Transparency || Fur " Expert | : |I

| %2 Bikelane_dity i Effici ] i *
| " 3 Draped Hficiency: [5766 | [f  lsllbey

3 Grass [~ Color: [100 |[¢ sl ¥ | 50~
2 Grass a little rough Diffuse: | 60 4 elli] *| &3~
% Grass area [7] Casts Shadows Geometry : fF] -
-5 Grass dead Finish
2 Grass dead displaced R )
653 Grass field F ~ Specular: | 4 A [l g~
2 Grass field displaced 0> Finish: |4 ¥ ] dE" B
-5 (Grass finge Reflaction -
2 Grass fringe displacad IE - Reflect: |0 < [ 3 I
%2 Grass imperfect —

il | % Gess imperfect displaced
£ S Grass lawn Blur Reflections Reflection Rays: |64

- Fresnel: |0 A ] ' ]+

lawn displaced Clearcoat: | 0 4 [l i | -
%2 Grass lawn light Anisotropy: | 0 4 lallle] ¥ ]+
% grass lawn light displaced

Surface

-1 grass lawn mowed Burmp fmm}: [025 | [ ] bl i~

m

2 Grass lawn mowed displaced
%2 Grass light green
%2 Grass It green displaced -
-5 Grass median Glow —
2 Grass median displaced [ = Giow: [0 E Es
%2 Grass park
S2 Grass park displaced
-2 (Grass smooth |t green
2 Grass st augustine A Preview

Displacement {mm): | 75.0 i.j -

! %2 Grass st augustine displaced § [F] Size: | 10.0000

Mode:
Qualty:
Display:
Refresh:

t JEI =

| %3 Grasstees & greens
i | -2 (Grass tees & greens displaced

%2 Grass very rough displacad
%2 Grass wild rough displaced
. S2 Sand

ez Liuology_Presets pal [Bentley_Materals dgnlib] s

Displacement Maps are images usually TIF or JPG.

Because displacement maps require extra memory and processing time, care
should be taken with using them. Try to follow the rules below.

Rules for Displacement Mapping

e Use Displacement Maps only when needed.
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If a Bump or Pattern map give you the same result, then there is no need for a
Displacement Map. Remember, normal Pattern and Bump maps are material
properties, whereas a Displacement Map actually is new additional geometry.

Apply displacement maps on visible items only. If the beautiful wool rug you
are using in the interior shot is being displaced, but only a small strip of it is
visible, then slice the rug and only apply the displacement to that small strip.
Luxology rendering will have to calculate the displacement off screen if there
are any refractive or reflective materials that may catch the displacement. If
there are not any refractive or reflective surfaces, Luxology does not have to
calculate the off screen displacement.

Adjust the displacement settings in the Render settings properties tab to suit
the need of the rendered shot. The default Displacement Rate of 1.0 may be
more than what is needed for the render. Try increasing this setting to 1.5 or 2
and do a preview or region test render.

Slice up displaced geometry to smaller physical segments. This helps Luxology
in utilizing memory management at render time and will decrease render
times. There is no need to over do it as you will increase your render times if
the polygon count goes too high. A little hit and miss experimentation in the
scene will help you in the long run.

Exercise: Using Displacement Maps

1 Open the file 04_Advanced Materials.dgn and work in the
01_Displacement model.

From the Visualization task select Apply Materials (A + 2).
Assign wood45 to the brown slab.

From the Visualization task select Define Materials (A + 1).

g A W N

Open or expand the palette, landscape.pal [Bentley_Materials.dgnlib] and
select the material: grass field displaced.
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6 Click on the icon for Displacement Maps.

I = 2

Table Palette Material Edit  Settings
- e

“Hl bR B
+ | General |T|ansparean " Fur ||Expert|

! andscape pal [Bentley_Materials dgrlib]

% Bikelane_dity
N 2 Draped

-§2 Grass D Color:

3 Grass a litle rough Diffuse: | ]
P Grass area || Casts Shadows Geometry : G5 +
% Grass dead Firish

v -2 (Grass dead displaced

% Grass field P = Specular: [4

3 Grass field displaced v Fnish: [4

%2 Grass fringe Feflacin

9 Grass fringe displaced IE ~ Reflect: [0

%2 Grass imperfect
% Grass imperfect displaced ¥ e 1—0——
p Lo )
= Gmss lawn | Blur Reflections
3 Grass lawn light Arnisctropy: ‘_t_: ]
A# grass lawn light displaced Gt

A¢ grass lawn mowed

; -5 Grass lawn mowed displaced
53 Grass light green

% Grass It green displaced

m

-%& Grass median

v -5 (Grass median displaced
% Grass park

% Grass park displaced
%2 Grass smocth It green

-2 (Grass st augustine
53 Grass st augustine displaced

%2 Grass tees & greens

%2 Grass tess & greens displaced

-2 (rass very rough displaced

%2 Grass wild rough displaced

% Sand

[l Lucology_Presets pal [Bentley_Materials danlib]

Display: (Gt ~]
Refresh: M
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7

In the Displacement for Grass lawn displaced dialog, click on the Open
Image File icon.

i : =

O~ &% & X

Name |Blend _|Value | Display |
A grass_displacements jpg Nomal 100%

v L Image =] [ grass_dsplacementsjpg ]
4 Unis: (Metes  ~] & Fip  Mior Repeat
SzeX: (0500 |4 oOfsx [0000 | [ &

Y: (0500 |-a v.(0000 |F B @
z:[0500 |- Rotation: [0.00 |
[] Invert
Gamma: 100  |[« [ 3|
[¥] Antialiasing
Artigliasing: [ 10000 | [« [1iF ¥
 Teture Fitering: (Biinear ~]
Low Value: | 0.00 |
High Value: | 100.00
Mapping:
& Preview

Image Size : 1024 x 1024
Image Depth : RGE

The Displacement Map is a JPG file. Take note of other settings especially

Units.
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8 Note the grass_displacements.jpg for the displacement map.

Open Image File - C:\

cuments and Settings\All Users\Application Data\Bentley\MicroStation\WorkSpace\Syste...

Look in: |E}Bump5 V| €] _" g ' ?._"j
3 WAV AVd TN DLTEYLGNS R 8L IR -
L’é DIAMBUM. JPG dirtmap002.jpg dirtmap003.jpg dirtmap005.jpg dirtmap007.jpg
My Recent
Documents
_ P T
@ /__./
Desktop b s )
I dirtmap003.jpg dirtmap010.jpg dirtmap012.jpg dirim;pol‘}.jpg
My Documents
My.Comerter I. L
" Froshea.ﬁf galvanizedd1.jpg generic_tered.jpg grass_displacements.jpg | GRMD_hill01_DM.jpg
My MNetwork
Places
m - A
File name: V| [ Open ]
Files of type: |AII Supported Image Formats v| [ Cancel ]
9 Click on Cancel.
10 Close the Displacement for Multiple Materialsgrass field dialog.
11 Select Render (Q + 1).
12 In the Luxology dialog use:

Setup: Draft
Lights: Untitled

Environment: Default
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13 Render View 2.

14 Notice how the smooth edges of the sphere are replaced by the
displacement map.

15 In the Material Editor change the Displacement (mm) from 150 to 750 and
re-render.

So the important variable is the image used for the Displacement Map. Several
are shipped for you and you can download more or create your own.
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Displacement Maps and Memory

Displacement Map can generate a “Luxology Rendering Engine Failed” message.
After testing and looking at test cases submitted, we believe that 90% of these
failures are directly related to MEMORY. In some cases this can cause an
application failure crash.

There are many factors that can cause excess memory usage. Let us examine the
most common reported failures. MicroStation uses Modo's defaults for all its
Luxology rendering setups. These default values work well for small designs or
test cases. However, Bentley is now finding that in real world MicroStation designs
these default values can cause excessive memory consumption, leaving us with
that puzzling message “Luxology Render Engine Failed”.

Displacement Rate

The following settings are found on the Advanced tab of Render Settings dialog.

ESEEIEET

Render Setups
Untitled

FATTR | 552 | Gobal Busion | Advanced |
&2 Material Preview Property Value
%2 Ambient Occlusion Render All Geometry
&2 Materials Force Double Sided O
2 Icons Frame Passes 1

2 Caustics Stroke Tolerance (picels) 0.500
& Depth of Field Stroke Tolerance (meters) 0.010
Stroke Tolerance Type Pixels
Use Fixed Luminance for Tone... [

Performance
AL

& Ex

2 Exterior Good
%2 Interior Best

2 Interior Better
2 Interior Extreme
2 Interior Good
%2 Light Preview

%2 Prepared for Piranesi

%2 Progressive Refinement

%2 Ray Trace

Shift Geometry for Pixel Grid
Animate Noise

Artialias Quality

Artialias Samples

Artialias Fiter

Tesxture Fittering Overmide
Texture Antialiasing Ovemide
Refinement Threshold
Refinement Shading Rate
Micropoly Displacement
Displacement Rate (pixels)
Displacement Ratio
Minimum Edge Length {mm)
Smooth Posttions

O

None

1

Gaussian
Per Materal
Per Materal
10.000
0.250

Use Displacement as Bump
Indirect LOD
Motion Blur

Mot Db | it

The Displacement Rate value drives the number of polygons created during Micro
polygon Displacement rendering.
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Increasing this number will decrease the number of polygons, an inverse
relationship.

Even a small change in the displacement rate will have a huge impact on the
overall polygon count. The default value of 1.0 basically means that any micro-
polygon that has an edge longer than 1 pixel will be further tessellated (broken up
into smaller polygons).

You can think of it as one polygon per pixel. Polygons edges will get smaller until
the edges get down to the single pixel range or they hit the Minimum Edge Length
value. This description is not totally precise but it gives you a good working idea.

Displacement Rate and Minimum Edge Length are basically the same thing. They
tell the Luxology render engine how small an edge needs to be. The Displacement
Rate defines the edge in pixel space and the Minimum Edge Length is a geometric
measurement. So, when Luxology evaluates an edge against the two criteria, it is
looking at the physical length of the edge to compare for Minimum Edge Length
and the “visual” length from the cameras perspective when evaluating
Displacement Rate.

The Displacement Rate specifies the distance between displacement evaluations
(basically the desired length of micropolygon edges). The Luxology default is set to
one pixel which is usually just right, at least in a perfect world, where you have a
lot of memory. As you can imagine having the length of any edge being
approximately 1 pixel means that you will never see a faceted curve from too few
polygons. The problem with the 1 pixel method, is that for large MicroStation
models and complex scenes it would be much better to have something a little
less than perfect and know that you can actually render your scene, than having
to see “Luxology Rendering Engine Failed” message.

Displacement is adaptive at the micropolygon level. Every polygon edge is
considered separately. The distance from the camera to the center of the edge,
the focal length, and the resolution are used to convert the Displacement Rate (in
pixels) into a distance in world space. If the edge is longer than this and also
longer than the Minimum Edge Length, it is split in half. This process continues
recursively until all edges satisfy those requirements.

Since the displacement rate is approximately the edge length of the
micropolygons, the polygon count will vary with the square of the rate. Even a
small change like going from 1.0 to 1.4 should cut the number of micropolygons
by about a factor of two.
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Finally, the fact that we discuss the edge length in terms of pixels might be slightly
misleading since these polygons can be oriented in such a way as to not be
completely perpendicular to the camera's view. Since the edge length calculation
occurs in world space and not screen space there can, in fact, be many more
polygons in the image than there are pixels.

Displacement Ratio

The Displacement Ratio setting allows you to control the amount of sub-division
in areas of the scene that are not visible to the camera.

Low values will create more polygons and high values less.

Displacement Ratio works in tandem with the Displacement Rate setting allowing
you to balance the amount of micropolygon displacement in a scene, so memory
usage can be kept to a minimum. You can set this to a fairly high value in most
cases to improve rendering performance and conserve memory. The Luxology
default displacement ration is 4.0. Bentley recommends that you use 10.0 as a
starting point and if you are unhappy with the result you can always make this a
smaller value.

What you should do

A Displacement Rate of 2.5 and a Displacement Ratio of 10.0 seems to work much
better for the typically MicroStation design than the previous defaults of 1.0 and
4.0 respectively. These defaults use less aggressive, memory friendly values in the
MicroStation implementation of the Luxology Render Engine. If you are working
with small designs or test cases you can easily create or modify a setup and use
the Luxology defaults.

Clear Coat

The clear coat map changes the perceived thickness of the clear coat lacquer
effect. Being a value map, black pixels in the map apply a 0% clear coat, and white
pixels apply the clear coat value defined in the material. The clear coat is reduced
where the areas of the map are dark.

There are several ways to use Clear Coat maps.
1 Have a Clear Coat material that uses Element Color when Rendering.

2 Increase Clear Coat for a new or existing material.

3 Use Clear Coat with a Multi-Layer material.
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In the following exercise, no materials have been applied, except to the base
which is Stainless Steel Brushed.
= Exercise: Using Clear Coat Maps

1 Continue in the same file and open the model: 02_Clear Coat.

2 Render View 2 to see initial results.

3 From the Visualization task, select Define Materials (A + 1).
4 Select the Local palette and create a new Material from Materials > New.
5 Name the new material Clear Coat.
6 Inthe Materials Editor dialog make the Clear Coat value 100.
7 Set the Reflect to 15.
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8 In the Materials Editor, set Color to Element Color.

Table Palette Materal Edit Settings

NEAId L BDE -0

E—J Clearcoat_Paints pal [Bertley_Materials dgnlib]
&2 Antique white 50

&2 Antique white 100

-5 Azure

-2 Bisque

-5 Blue

%2 Burywood

-5 Cadet blue

- #& Carbon Bronze

-5 Chartreuse

% Chocolate

[+ %% Clear coat

-2 Clear green

| %2 Coral

[ #& Comflower Blue

&2 Dark goldenrod

&2 Dark gray

%2 Dark green

-5 Dark khaki

%2 Dark dlive green

&2 Dark orange

% Dark red

-5 Dark salmon

&2 Dark sea green

&2 Dark slate gray

&2 Dark slate green

%2 Dark turquoise

=4 Dcep bery
-2 Dim gray
- ## Dodger Blue
-5 Firebrick

- % Gainsboro

m

General | Transparency " Fur " Expert |

N Efficiency: |3.54 | [« ] 3

W-coor [0 ]« ']~

Casts Shadows Geometry : (5] +

Finish
& ~ Specular: (20 | [« 0] -
v Fush: [20 |[« T *|id~
Reflection

B ~Reflect: (3 |[(CIL] [~
o Fesndl: [3 [ V|3~

Blur Reflections Reflection 2 ]
Clearcoat: |ﬂ]_|l‘ [ ’!:.jvl

risoropy: 0 |[« LI 7]~

Surface -
Bump {mm): |_D.25 [‘ ] M [N R
Displacement {mm): [00 :.j -

ta -

Glow

B~Gow 0 |[+] v

A Preview

[ Size: [10000m ]
Mode: | Luxology
Quality:

=i=3

Refresh: (Automatic v
| #[ g 7]

4

4

4

4

9 Select Apply Material (A + 2).

10 Use the Local palette.

11 Assign Clear Coat to the first row of solids (sphere, pyramid, elliptical cone

solid).
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12 Render View 2 with default settings to see results.

13 Open the palette, Clearcoat_Paints.pal [Bentley_Materials.dgnlib].
14 Select the material Dodger Blue and apply to the widget above the sphere.
15 Select the material Silvermine and apply to the chair seat/back.

16 Select the material Clear Coat from the Local palette and apply it to the
cube in the back.

17 Render View 2 with default settings to the results.

18 Explore the Clear Coat feature with other materials.
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Glow

Glow maps allow an object to give off light, without a light source. Defined in
lumens per square meter, Glow sets the amount of light that the material appears
to emit, adding to the overall reflectance of the material. This is independent of
the amount of incoming light. Useful for creating glowing materials such as Neon
lights and computer screens. A drop-down menu provides a list of values for
common items.

In the following example all illumination has been turned off and a glow value of 1
is set for the Silvermine material of the chair.

Anisotropy

Rendering with anisotropy gives the effect of the distortion of specular reflections
or highlights. The Anisotropy value varies from -100% to +100%. This allows
control over the direction of the scratches on the surface, where -100%
emphasizes the highlights toward the horizontal direction, and +100% emphasizes
the highlights toward the vertical direction.

= Exercise: Using Anisotropy
1 Continue in the same file and open the model: 03_Anisotropy.

2 From the Visualization task select Define Materials (A + 1).
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Open or expand the palette, Local.pal and create a new material from

Material > New.
Name the new material: perf metal

In the Material Editor set the Pattern map to:
...\Rendering\image\perforated metal-clip.tif

In the Pattern for perf metal dialog, set:
Units: Millimeters

Size X: 50

Proportional Lock: Enabled

Transparent Background: Enabled

Close the Pattern for perf metal dialog.

Set the Bump map to brushed.jpg with the same settings as above.

In the Materials Editor set:
Diffuse: 0

Specular: 66

Reflect: 60

Reflection Rays: 512

10 Use Apply Material (A + 2) to apply the material to either surface.
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11 Render (Q +1) the view with default settings.

Fur

When a surface with fur is rendered, the Luxology rendering engine creates
geometry representing the fur on each surface to which the material is applied.
This fur geometry uses a geometry cache, the size of which is controlled in the
Luxology Render Preferences dialog.
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To set the Fur settings on a material select the Fur tab on the top of the material
editor. Then select the check box for fur.

—r- v -

Table Palette Materal Edit S

Settings
# ~ TR 3 2 _ N
NEAIL%R BIBE -
—
B@Iandscape.pal [Bentley_Materials.dgnlib] B ]Geneml " Transparency || Fur ||Expert | ) I
%2 Bikelane_dirty
| % Draped
3 Grass Viaterial: -
%2 Grass a little rough Dimensions )
%2 Grass area Length: | 0.1200m -l ™
& Grass dead N Spacing: | 0.0500m % R g
%2 Grass dead displaced Offset: | 0.0000m
& Grass field  ETH 0 T C
#¢ grass field displaced b = —
; f] ]
2 Grass finge Taper: | 100. o] ¥
%2 Grass fringe displaced Geometry
% Grass imperfect Type: Billboard:
%2 Grass imperfect displacad Rotation: | 0.00 A [l G
; g (Grass lawn Segments: | 4 View Frustum Culling
Grass lawn displaced
< GZ:: I::: Ii;l-i e Adaptive Sampling Rate: | 5.00 [ Auto Fading
% grass lawn light displaced [] Remove Base Surface [ Use Hair Shader
% grass lawn mowed L Clumping
A grass lawn mowed displaced F Clumps: | 0.00 | |+ [0 r -
A% grass light green Clump Range: | 0.1000m
2 Grass It green displaced
] Bend
%2 Grass median 7 o =
%2 Grass median displaced Flex: | 50.0 — u
%2 Grass park Root Bend: | 0.00 | | il +
15 grass park displaced q Randomization:
%2 Grass smooth It green
%2 Grass st augustine A Preview
&2 Grass st augustine displaced ; & [ Size: [1.0000m
% Grass tees & greens . Mode:
H @ (Grass tees & greens displaced Quaﬁy:
‘AF grass very rough displaced B Disglay:
z Grass wild rough displaced Refredh:
Sand
g 3 I [ G
Luxology_Presets pal [Bentley_Materials dgnlib] - | [E ‘

The amount of memory used for fur creation is based on the number of fur
strands which is defined by the fur spacing and length, the size of the elements
the fur is placed upon and the number of segments each piece of fur contains. It is
possible that fur creation can exceed the geometry cache size. If this is the case
the fur spacing should be increased and the number of segments should be
decreased. This will help reduce the geometry cache size. If it is still not possible
to render the scene due to the area of fur coverage being large then a different
technique should be used.

Fur

The toggle button enables Fur for the material such that any element which uses
the material in the design file will now be covered with fur as specified in the
dialog.
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Length

Length is a master unit value which is the length of each individual fur strand. This
value can be randomly modified by settings described further on in this section.
= Exercise: Setup a Fur Material

1 Continue in 04_Advanced Materials.dgn and open the model 04_Fur.

Materials for the wall and the text have been applied for you and the text
is 50 mm (2 inches) tall.

From the Visualization task, select Define Materials (A + 1).
Select the Landscape palette and select the material Grass Lawn.

Right click on the material and select Copy.

2
3
4
5

Select the Local Palette, right click and select Paste.

:.Iable Palette Material Edit  Settings
DEA LB BIDE -

&2 Grass fringe displaced * | General " Transparency | Fur | Expert |_
%2 Grass imperfect i

&2 Grass imperfect displacad i

50 Grass lawn [ Material: =

&2 Grass lawn displaced Dimensions

3 Grass lawn light Length: [ 0.0600m 2~
‘.&a grass lawn light displaced Spacing: | 0.0050m :.j =
‘.&a grass lawn mowed Offset: | 0.0000m

z EZ:: :;:tngn;:w el Width: | 10.0 | [ III_ C

%2 Grass t green displaced Taper: | 100. | |4 omllle *

&2 Grass median Geometry

%2 Grass median displaced | Type: Billboard:

85 Grass park Rotation: [0.00 | [ ¢ (L] [

2 grass park displaced [ View Frustum Culling
&2 Grass smooth It green Amer
%2 Grass st augustine [T Auto Fading
-2 Grass st augustine displaced [T Use Hair Shader
-2 Grass tees & greens Clumping
- Grass tees & greens displaced Cumps: [0.00 | [4 0] ] i3
- A% grass very rough displaced Clump Range: [ 0.1000m

Bend

Segments: | 4
Adaptive Sampling Rate: | 5.00
[] Remove Base Surface

%2 Grass wild rough displaced
% Sand

Aec [500 |[¢ W] v| &~

Root Bend: | 0.00 | |4 [LIE] ¢
Q Randomization: ¥

m

A Preview

i [ Size: | 1.0000m

Moge:
Qualty:
Display:
Refresh:

=
* F] i G

5@ Suede

6 Select the image: grass06.jpg
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7 Select the material Grass Lawn in the local palette, right click and rename

it to Grass Fur.

Note: Note: This is a great way to create materials. Just copy from the

delivered MicroStation palettes to a local palette and rename. You can
then tweak the settings to your liking without changing the original

material.

8 In the Materials Editor dialog select the Fur tab and use the following

settings:

[¥] Fur
Dimensions
Length: | 0.0600m W
Spacing: | 0.0050m o
Offset: | 0.0000m
Width: | 10.0 € Ll 12
Taper: | 100. 4 ) #
Geometry
Type: |Strps - Bilboard: [None ~»
Rotation: |0.00 || ¢ LM ’
Segments: 4 View Frustum Culling
|¥] Adaptive Sampling Rate: | 5.00 | Auto Fading
Remove Base Suface Use Hair Shader
Clumping
Clumps: | 0.00 | |4 [l |2 % R
Clump Range: | 0.1000m
Bend
Aex: (500 | [¢ I H M~
Root Bend: | 0.00 € Ll L4

Q, Randomization: *

MicroStation is saving these changes as you go.

9 Select Render (Q + 1).
10 Render using:

Setup: Draft

Lights: Untitled

Environment: Default

Spacing

This is a master unit value is the spacing between individual strands of fur. Again

this value can be randomly modified by settings described later on. In the

previous image the spacing is 5mm and in the next exercise you will change the
Spacing 15mm and the fur effect is much thinner.
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= Exercise: Change Fur Spacing
1 Continue in the same file and model.
2 In the Materials Editor dialog select Fur and change:
Spacing: 0.015m
3 Select Render (Q +1).

4 Render using the previous settings.

Offset

Offset is the distance that the fur is offset on the surface it is created from. In the
previous exercises the offset was Omm so the fur is on the surface and in the
exercise below the offset will be 100mm.
= Exercise: Using Fur Offset
1 Continue in the same file and model.
2 In the Materials Editor dialog select Fur and change:
Spacing: 0.005m
3 Inthe Materials Editor dialog select Fur and change:
Offset: 0.1m
4 Select Render (Q +1).
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5 Render using the previous settings.

Width

The width at the root of each fur strand is a percentage of the spacing between
individual strands. In the previous exercises the width is 10% and the spacing is
5mm making the width 0.5mm. In the exercise below the width is 50% making the
width of the strand 2.5mm
= Exercise: Using Fur Width
1 Continue in the same file and model.
2 In the Materials Editor dialog select Fur and set:
Offset: 0.00m
3 In the Materials Editor dialog select Fur and set
Width: 50%
4 Select Render (Q +1).

Advanced Materials 226 Aug-12
Copyright © 2012 Bentley Systems, Incorporated



Using Maps

5 Render using the previous settings.

Taper

The taper value allows the width of the fur strand to be reduced over its length. A
taper of 0% means the width of the root and tip of each fur strand is the same. A
taper of 50% reduces the width by 50% at the tip of the strand. 100% means the
tip comes to a point.
= Exercise: Using Taper

1 Continue in the same file and model.

2 In the Materials Editor dialog select Fur and set

Taper: 50%
3 Select Render (Q +1).
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4 Render using the previous settings.

Type

There are 2 types of geometry which can be created for individual fur strands.
These are strips which is the type that all the above images have been using and
cylinders where each fur strand is a cylinder. Note using cylinders for fur requires

more memory for the geometry cache and also takes longer to render individual
images.

Strip Rotation

This value will randomly rotate individual fur strands at their root. A value of
100% will give a random rotation of up to 180 degrees. In the previous exercises
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the strip rotation is 0 and all the random jitter variables are set to 0. In the image
below the strip rotation is set to 50%, with other settings reset to default.

Segments

This is the maximum number of sections which make up a fur strand. A strand
which has more bend will require more segments in order to display smoother
curvature. More segments requires more memory.

Adaptive Sampling
Adaptive Sampling is important to turn on.

Enabling this toggle will decrease the density of the fur as it recedes away from
the camera, reducing the overall memory requirement for the fur geometry. This
setting is used in conjunction with the Fur Rate setting below. The amount of furis
reduced the further away from the camera it is.

Fur Rate

Fur Rate specifies a threshold that Adaptive Sampling uses to reduce the number
of fur strands. This is calculated as an average distance in pixels between 2 fibers.
This setting is best used when there are large numbers of fur strands which
recede into the distance, for example, grassy fields. Larger values for fur rate
increases the amount of reduction of fur density with distance from the camera.
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Clumps

This is the effect of small groups of fur strands gathering together in small groups.
Higher values of this setting will cause a tighter grouping of the strands. The next
exercise uses a clump value of 10% and then one with a value of 60%.
= Exercise: Using Clumping
1 Continue in the same file and model.
2 In the Materials Editor dialog select Fur and set
Length: 0.05
Spacing: 0.005
Offset: 0
Width: 10
Taper: 100
Clumps: 50
Clump Range: 0.1
3 Select Render (Q +1).

4 Render using the previous settings.
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Clump Range

This distance sets the average area of fur strands which will gather together and is
based on the Clump percentage. The larger the number the farther apart the
clumps will be.

Clump Range set to 0.25

[] Remove Base Surface [ Use Hair Shader
Clumping

Clumps: | 0.00 [ [ " R
Clump Range: | 0.1000m
Bend

Fex: [500 |[* [ *| G-
ot . 000 ] [T Rl
Q Randomization: ¥

jon: [25.0 | |4 (i
:[500 ][ il

b
:[500 | [ (el »
;
'

Growth

This value will increase the randomness of the growth of the fur strand along its
length. The previous exercises have had no growth jitter.
= Exercise: Using Growth lJitter

1 Continue in the same file and model.

2 In the Materials Editor dialog select Fur and change:

Clumps: 0
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3 Inthe Materials Editor dialog select Fur and change
Growth Jitter: 50%
4 Select Render (Q +1).

5 Render using the previous settings.

Position Jitter

This value will increase the randomness of the position of the fur strands. This
only has an effect when the fur spacing is large.

Advanced Materials 232 Aug-12
Copyright © 2012 Bentley Systems, Incorporated



Using Maps

Direction

This value will randomize the angle of rotation for the root of the fur strand. This
is similar to strip rotation; however this value will also randomize the fur strands
bend direction.

With 0 Direction Jitter

Size

Size will randomize the overall scale of each fur strand. This change is most
noticeable around the edge of the fur.

Flex

Flex causes individual fur strands to bend. A value of 0 will produce straight fur
strands and a value of 100% will cause the fur strand to bend 180 degrees.

Root Bend

When Root Bend value is 0% the direction of the fur strand is based on the
smoothed polygon normal at the base of the fur strand. As the value is increased
to 100% the fur strands lay over towards the surface in the direction of the fur
growth.
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Map Options

Some settings can be set by an image instead of a hard coded value as you have
been doing. To set the image use the Map icon.

[¥] Fur
Dimensions
Length: | 0.0600m LN A
Spacing: | 0.0050m o
Offset: | 0.0000m
Width: | 10.0 € Ll 12
Taper: | 100. 4 ) #
Geometry
Type: |Strps > Bilboard: [None ¥ |
Rotation: |0.00 || ¢ LM ’
Segments: 4 View Frustum Culling
|¥] Adaptive Sampling Rate: | 5.00 | Auto Fading
Remove Base Suface Use Hair Shader
Clumping
Clumps: | 0.00 | |4 [l |2 ) 7
Clump Range: | 0.1000m
Bend
Fex: [500 | [¢ I H |~
Root Bend: | 0.00 € Ll L4

Q Randomization: ¥

Fur Length Map

Fur Length Map can be used to determine the height of the fur across a surface.
The height of the fur is based upon the intensity of the pixel in the image. Where
a white pixel will produce full height fur strands a black pixel will produce 0 height
fur strands.

This is an excellent way of showing an underlying pattern with fur.

= Exercise: Using Fur Length Map
1 Continue in the same file and model.

E 2 In the Materials Editor dialog select Fur and select the Fur Length Map
icon.

3 Select the image: ...\System\materials\bumps\DepthExample.png with
the following settings:

Units: Meters
Size X: 0.5
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Size Y: 0.5
4 Select Render (Q +1).

5 Render using the previous settings.

Fur Spacing Map

This map controls the fur density across a surface. The darker the pixel in the
image the less dense the fur will be in this area.

Fur Clumping Map

This map controls the clumping of the fur across a surface. Used in combination
with the fur clumping value, the intensity of the pixel in the map scales the fur
clumping value. Such that a black pixel will result in no clumping and a white pixel
will result in using the clumping value set in the dialog.

Fur Flex Map
This map controls the amount of fur flex across a surface. Again the intensity of

the pixels in the map combine with the flex amount set in the dialog to control the
fur flex across the surface
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Using RPC Cells

MicroStation supports ArchVision Rich Photorealistic Content (RPC) 3D textures,
such as realPeople, realTrees, and RPC 3.0 content such as RPC Automobiles and
Objects. RPCs are replaced dynamically, at render time, with images from the RPC
files that are appropriate for the current viewing direction. That is, during
rendering, the RPC are replaced by geometry and texture maps extracted from
the RPC files. The maps selected are determined by the orientation of the camera
with respect to the RPC.

ArchVision Content Manager

For newer RPC content, ArchVision Content Manager is required, along with an
ArchVision licence. From MicroStation, you can access the ArchVision Content

Manager via the Configure Content button in the RPC Thumbnail Browser. Refer
to ArchVision (www.archvision.com) for information on RPC and their licensing.

Where required, MicroStation's thumbnail browser may be disabled via a
configuration variable. To disable the RPC thumbnail browser, set the
configuration variable MS_DISABLE_RPCBROWSER to value of 1. To re-enable the
browser, set the configuration variable to O (zero), or leave blank.

The RPC Task

Tools for placing and editing RPCs are located in the RPC tools tool box, which is
opened by selecting Tools > Visualization > RPC Tools.

\E'. Feature Modeling v
49 Visualization BERA
BBRBO
3y @
£ g ifo; [J_é} @ =
,—J r& &
_'a < '-M W
s & By
2 & |
Ly L4 L 2
2H K @
H Animation v
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You use the Place RPC tool to place RPC in a model. Settings for this tool let you
select, via combo boxes, a Directory, Category, and Name, for the RPC. Additional

controls let you browse for a directory, refresh the combo boxes, or view the RPC
content via a thumbnail browser.

If it is the first time placing an RPC, you will automatically be presented with the
file browser to locate the folder where the RPC files are stored.

Mame: [V Beetle [4] | Scale: (1000 %

[] Bandom rotation Size varation: | 0 |%
A
Images: 0
. E Frames: 1
- Image zize: 0,0
_ . ] Objectsize: 1615

Other tool settings let you Set the Height, Scale, and Size Variation for the RPC. A
Random rotation setting lets you place RPCs with random rotation, without
having to define the target direction for the RPC.

When you first use this tool, all the directories in the search path will be scanned
for RPC files.

The search path is the list of directories defined by the environment variables
MS_PATTERN, MS_BUMP, MS_IMAGE, and MS_DEF. Any time the contents of a
directory is changed, it will be re-scanned. If for any reason the combo boxes do
not accurately list the RPC files present, you can click the Refresh button

(immediately to the right of the Browse button. A Reset will abort the scanning for
RPC files.

You use the Edit RPC tool to edit the settings for an existing RPC in a model. This
includes the option to change the RPC as well as to modify its various settings.

= Exercise: Using a RPC file

1 Continue in 04_Advanced Materials.dgn and open the model: 05_RPC.
2 Select the Place RPC Cell tool (D + 1).

| RPC tools - Task (3]

bW d

3 Set Directory to: ...\Workspace\Projects\Rendering\RPC, if not already set.
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Category: Demo

Name: Oak (HiRes)

Scale: 100%

The RPC is being placed from its base.

4 Place the RPC behind and to the right of the bench, by snapping to the
terrain surface and the enter a data point to accept the snap location.

\
x

\—_

5 Read the prompt.

6 Rotate the RPC so that it is facing the bench. Enter a data point to accept
rotation.

\
x

7 Select Render (Q + 1).
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8 Render View 2 with default settings.

You can purchase RPC’s from http://www.archvision.com
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Populate Content

The Populate Content tool allows the placement of cells or RPC on any surfacein a
design file. The tool will automatically calculate the top most surface in the Z
direction and place the items at the correct height. This tool provides the ability
for randomly selecting items from a library of defined cells, models or RPC with
random spacing and placement characteristics, making this tool ideally suited for
rapidly placing trees and foliage into your 3D scene.

RPC tools - Task [

e

There are three modes of operation in the Populate Content functionality,
depending on if you want to place a single item on a surface or a set of items
along a path or fill an area with items:

* Populate Single
e Populate Along Path

e Populate in Area

At each data point an item will be placed on the surface below it in the view
selected.

Populate Single

S}Pupulahesingle < l"—"! 2|

Content: | -] K
| Rem: | -
Aignment: | Verical J
Paint Surface
[y | ¥
S -
0.000 Ex .

Content

This option button is populated with a list of the sets of items to place when using
the tool. The magnifying glass next to it opens a dialog which allows the creation
and maintenance of sets of items for use by the tool. This dialog is described later
in this document
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Item

This item lists all the entries in the chosen content set to place. Here an individual
item can be selected or by selecting the Random option an item will be randomly
picked from the set every time an item is required for placement.

Paint Surface

When this check box is selected the tool will enable the user to paint the surface
with items. The operation of this is similar to the stream curve tool where a series
of items will be placed at the cursor location as it moves across the view. The
spacing of the items is dependent on the “lItem Spacing” settings below the tool
mode icons.

Mode Icons

These icons switch the operation of the tool between Populate Single, Populate
along Path, and Populate in Area.

Item Spacing

This item is only available when using the Paint Surface mode of the tool. It
determines the spacing between successive items placed. So if it is set to 15 and
the units in the extended tool settings are set to meters then when the cursor
moves 15 meters from the last item placement point then another item will be
placed. The option button to the right of this item allows the spacing between
these items to be varied based on a percentage of the distance used.

Units

When using the item spacing with the Paint Surface mode this item specifies the
units of the distance to be used. It is defaulted to the same units as the design file.
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Populate Along Path

M bopulate Along Path L= | =1 [ 5% |
ll Cortent: [RPC Trees -~ K
tem: |Random
Aignment: [ Vertical

| v T

Iem Spacing : | 10.000 Bxact |
Path Offset : | 0.000 [Bxact | I

Units: [Meters =]
Random Seed : | 0

This mode of the tool will place items at specified points along a path. Once the
path has been selected prompts to select the start and end points of placement
will be displayed followed by a data point to accept the placement.

Content

This option button is populated with a list of the sets of items to place when using
the tool. The magnifying glass next to it opens a dialog which allows the creation
and maintenance of sets of items for use by the tool. This dialog is described later
in this document.

Item

This field lists all the entries in the chosen content set to place. Here an individual
item can be selected or by selecting the Random option an item will be randomly
picked from the set every time an item is required for placement.

Item Spacing

This field determines the spacing between successive items placed. So if it is set to
10 and the units in the extended tool settings are set to meters then at 10 meter
intervals along the path another item will be placed. The option button to the
right of this item allows the spacing between these items to be varied randomly
based on a percentage of the distance used.

Path Offset

This field enables the items to be placed offset from the path by the distance
specified in the text item, again the units are as determined by the units value in
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the extended section of the tool settings. The option button to the right allows
this value to be randomly varied by the percentage specified.

Units

When using the field Spacing of Path Offset, the Unit field specifies the units of
the distance to be used. It is defaulted to the same units as the design file.

Random Seed

This value will regenerate the items displayed and selected based on a different
random number base. This will provide a different variation of items selected and
distances used.

Populate in Area

This mode of the tool will fill a shape with items based on the criteria specified in
the tool. Simply identify the shape to be populated (or if populating a fence is
required then check the Use Fence option). Then items will be placed on the
surface within the area.

Content

This option button is populated with a list of the sets of items to place when using
the tool. The magnifying glass next to it opens a dialog which allows the creation
and maintenance of sets of items for use by the tool. This dialog is described later
in this document.
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Item

This field lists all the entries in the chosen content set to place. Here an individual
item can be selected or by selecting the Random option an item will be randomly
picked from the set every time an item is required for placement.

Item Spacing

This field determines the spacing between successive items placed. So if it is set to
10 and the units in the extended tool settings are set to meters then at no item
will be placed within a 10 meter radius of the current item. The option button to
the right of this item allows the spacing between these items to be varied
randomly based on a percentage of the distance used.

Units

When using the field Spacing of Path Offset, the Unit field specifies the units of
the distance to be used. It defaults to the same units as the design file.

Random Seed

This value will regenerate the items displayed and selected based on a different
random number base. This will provide a different variation of items selected and
distances used.

= Exercise: Populate Area

1 Load the drawingin 05_Populate.dgn and open the model: 01_Populate.
2 Select the Populate tool (D + 3).

RPC tools - Task [

%8| &

The Populate in Area dialog appears.

Cortent: [RPC Trees
em:
Alignment: | Vertical

Use Fence

x *
rud
-$' % L

ltem Spacing : | 15.000 Exact

Units: |Feet =

Random Seed : | 0
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3 Set the following:
e (Content: RPC trees
e [tem: Random
e Alignment: Vertical

If you click on the magnifying glass you can see and configure the RPC
trees that you will place with this command.

Name Scale (%)  Scale Varation (%) Rotation

Tree03 150.00 30.00 Random
Tree(4 200.00 30.00 Randam
Tree05 150.00 30.00 Randam

You might recognize the model from the last exercise where we placed a
single RPC cell and had to manipulate the tree so it was in the correct
elevation and hit the DTM so it looked appropriate. The Populate
command takes care of all of that.

4 Set your active level to Trees.

5 Select the Place Block command (F+1).
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6 Draw a Block over the DTM as shown in the figure below:

w0 Virw § - T 01 Populste. R v~
BlFos- AR 0B WaNHeR 6

[ 1 Pace ok K

Betod [Gthagenal =
Apa Gokd
BT m =

7 Select the Populate tool (D + 3).

8 Select Populate in Area.

Content: |RPC Trees A
em:
Alignmert:

Use Fence

¢ [a

ltem Spacing : | 15.000

Units: | Feet 7
Random Seed : | 0

9 It prompts you to select the shape. Select the Block that you just drew.

You will see the Trees populate the area. Select the saved view bench and
look at your populate command.
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Content Library

The content library provides the facility to create and maintain a set of differing
types of content to be used by the tool. These content items can either be cells,
models or RPC.

g x> 2 en

Contents Set Name

Plz

Scale (%) Placement Origin

Scale Varation (%) Rotation

"= RPC Trees 305 100.00 10.00 Random Cell Origin Ce
3.05 100.00 10.00 Random Cell Origin Ce
KX 100.00 10.00 Random Cell Crigin Ce
305 100.00 10.00 Random Cell Crigin Ce

L}

New

This icon will create a new entry in the contents set list column allowing the user
to set the name of the entry. A series of cells, rpc's etc can be added to this set.

Save

When the contents of a contents set have been changed the changes are saved to
file when this icon is used.

Copy

This icon will copy the currently selected list of contents to a new list with a
different name

Delete
This icon will delete the currently selected contents set item.
Reset

This icon will reset the currently unsaved changes to the list
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Update From Library
If the origin of this list of contents is from another file such as a dgnlib and it is
different in the active file from the originating file this icon will reset the list to the

state that the list is in the library.

Add Item

This icon will open the Add Files dialog.

Add Files
Filename : Q Display:
Model Name
Scale : | 100.0 Scale Variation : | 10.00
Placement Type : |Center To Center ¥ Placement Origin : | Cell Oriéin hd
Rotation : | Random lz‘ [] Cell Contains Lights

This dialog allows the user to open a .dgn,.cel,.dgnlib etc. file and select a series of
models within that file for use as items to place. The user has the option of
selecting one or more of the entries in the list and these will then be added with
the associated options into the item list of the main contents library dialog.

Scale

This is a scale factor to apply to the item when placed.

Scale Variation

This value is a percentage which will be used in conjunction with the scale value
to enable a random variation in height to be setup.

Placement Type

This option button provides the ability to select how the items are placed next to
each other. They can either be placed Center To Center, which means that the item
spacing will be the distance of the center of one item to the center of the next
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item. Another option is Edge To Edge, which means that the spacing is from the
edge of the range of one item to the edge of the range to the next item.

Placement Origin

The point of the item which is placed on the surface is specified with this option
button. It can either be Cell Origin, where the origin of the cell is the point that
the item is located on the surface, or it can be Range Bottom Center where the
lowest point in the Z range of the item is used in conjunction with the center in x
and y as the placement point.

Rotation

This is the angle at which the contents of the model should be rotated when the
item is placed so that it is facing a specific direction. If there is not an entry in the
field, the rotation will be in a random direction.

Cell Contains Lights

If the cell being placed contains lights, then this item must be checked so the
lights can be processed correctly.

Add RPC

This field activates the Add RPC Files dialog, which allows the addition of RPC into
the system.

Add RPC Files _

Directory : [C:\ngra'nData\..\ijeds\l '-'] QA Category : [Eeﬂtl_eylbﬂ
| [ RPC Name [E

Tree01 §

| Tree02 9

([Tree03 J

| Tree04

| Tree05

| Tree06 |

| Tree07 hal |

Scale : | 100.0 Scale Varation : | 10.00
Placemert Type : [Center ToCenter ¥ |  Placemert Origin : [CellOigin v
Rotation : | Random E
0K | Cancel |

This dialog allows the user to select a series of RPC for use as items to place. The
user has the option of selecting one or more of the entries in the list and these
will then be added with the associated options into the item list of the main
contents library dialog.
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Scale

This is a scale factor to apply to the item when placed.

Scale Variation

This value is a percentage which will be used in conjunction with the scale value
to enable a random variation in height to be setup.

Placement Type

This option button provides the ability to select how the items are placed next to
each other. They can either be placed Center To Center, which means that the item
spacing will be the distance of the center of one item to the center of the next
item. Another option is Edge To Edge, which means that the spacing is from the
edge of the range of one item to the edge of the range to the next item.

Placement Origin

The point of the item which is placed on the surface is specified with this option
button. It can either be Cell Origin, where the origin of the cell is the point that
the item is located on the surface, or Range Bottom Center where the lowest
point in the Z range of the item is used in conjunction with the centerin x andy as
the placement point.

Rotation

This is the angle at which the RPC should be rotated when it is placed so that it is
facing a specific direction. If there is not an entry in the field, the rotation will be
in a random direction.
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Stencil

The stencil tools are effective tools, but they will probably be use more for
animation than Rendering. This functionality allows you to stencil, or what is
better known as drape, 2D elements on to 3D geometry. For rendering it will be
helpful for tasks such as putting striping on the surface of a road or a parking lot.

RPC tools - Task [

St

[ stencit Selected B [EESHR=R I

N

| Remove Original Elements:
Surface Offset: | 2000.0000m
Tolerance : | 5.0000 mm
Direction: [Z ]

Stencil 2D reference Elements on 3D Geometry

The first icon allows you to stencil or drape elements from a reference file on to
your 3D geometry. The elements have to be 2D elements.

Stencil Selected Elements

The second icon allows you to drape 2D elements in the active file on to 3D
geometry.

Remove original elements

Turn on this check box to delete the original element when draped. Otherwise the
original line stays intact.

Surface Offset

Offsets the draped element above the 3D geometry in accordance with the
tolerance listed in the Tolerance field.

Direction

Set to either View or Z. Drapes in the direction that you have selected.
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>

Exercise: Stencil Element

1 Continue in the drawing in 05_Populate.dgn and the model: 01_Populate.
2 Set the active level to Path.

3 Select the Place Block tool (F + 1).

4

Place a Block 4' wide behind the Bench as shown in the figure below. This
will be our walking path.

= View | - Tep Wintfeane, 01 Prpulsts
Br@R- AR O NDGH G

5 Turn off the level Trees.

6 Select the Stencil Tool (D + 4).

7 Inthe Stencil Selected Elements dialog, set the Offset to .3ft. This will
offset the path 4 inches above the DTM.

Remove Original Elements:

Surface Offset: | 0.3000f
Tolerance : | 5.0000 mm
Direction:

8 Select block that you placed for the path.

Advanced Materials

252 Aug-12
Copyright © 2012 Bentley Systems, Incorporated



Populate Content

9 Notice how the path is draped on the DTM. Select the saved View Bench.
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Module Overview

Output of data can come in the form of images and 3D PDF. You can produce your
own output locally or use a distributed rendering farm.

Module Prerequisites

e Basic knowledge of MicroStation printing
e Knowledge of View Controls

e Basic knowledge of Image formats like JPG, TIF, etc.

Module Objectives

After completing this module, you will be able to:
e Save Image

e Save Panorama

e Distributed Rendering

e 3D PDF

e Export to Luxology, SketchUp

Image Output

There are many ways to share your computer graphics imagery (CGl). One way is
to create a 3D PDF of your rendered model; another is to Save an image to disk.
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Save MicroStation Image

Now that you can set up and create rendered images of your models, you might
want to save one or more of them and impress your friends and clients by sending
them a file containing the image. You can quickly save MicroStation images using
the Save option in the Utilities > Image menu.

You have many choices when saving your images, such as file format, resolution
and type of shading. As well as being able to save your images, MicroStation
provides a viewing facility and a way to perform limited modifications.

There are many variables that you can adjust when saving images, however, you
will find that most remain consistent once you begin to integrate images into your
workflow.

These tools are found on the Utilities > Image menu. In addition to these basics
you can also convert images, capture the screen as an image and save an image
using multiple computers to speed up the processing time.

To save an image to disk you can use the Render Image to File tool located in the
visualization task, or Tools>Visualization>Render or access the dialog by going to
Utilities > Image > Save.

@ Feature Modeling -
44 visualization BERA View: 2.7)
—prp— Fomat: (JPEG———————)
< E B \J Compression: [ Minimum Loss -
Ve 9 @ Mode: |

= -y = Render Setup:
E s ﬁa s, @ ﬁ Render Mode: |

" Light Setup: [%
A QQ ‘é}/ r‘; Artialiasing Quality; | Medim
THHE® e —

Gamma Comection: | 1.70 Stereo
J 4 ) 0 = G ] 0
Acy g P '
l_? b ﬁd‘;‘ hr Image Size

S L-_ |\—| ¥ L2 L_X o Pixels

N X | 640
D g » &

e & % ot

9220009 7] Aspect DPL: [300
6 Banded Rendering
- E:E E-H . || Render Image In Bands
| Rualilen, Memory (Bytes): | 3340 Continue...
H Animation v Number of Bands: | 1

Distributed Rendering
Use Distributed Rendering R
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Here you can choose several things, including: Format, DPl and Render Mode. For
a quick test choose Luxology from Render Mode.

Saving a MicroStation rendered image

To save an image, select Utilities > Image > Save, which opens the Save Image
dialog.

View controls which view will be rendered.

Format controls the type of file format in which the image file will be saved.
MicroStation supports a wide variety of file formats including JPG, TIF, TGA,
Postscript, PCX and others.

Compression selects the type of file compression for those formats that allow
it. For example, if you select JPEG then you have the option of choosing High
Loss (high compression) through to Minimum Loss (high quality).

Mode lets you select the bit depth of the image or grey scale.

Shading lets you select which type of shading to use. For high quality images
that cast shadows, select RayTrace shading mode.

Shading Types lets you select between Normal, Antialias and Stereo.

Action is set to Ray Trace, Radiosity, or Particle Trace only. Sets the rendering
action to be performed.

Resolution controls how large an image you produce, in terms of pixels.
Thought should be given to displaying the saved image. In order to display the
saved image, you must have enough RAM on your video card to hold the
image. This depends also on what bit depth (24 bit or 8 bit) you select in
Mode.

When one of the Resolution values (X or Y) is adjusted the other updates to
maintain the view aspect ratio. Using higher resolution allows you to have
more pixels to work with, hence a finer quality image.

Gamma Correction controls the white content of an image. The values range
from 0.10 to 3.00. A value of 0.10 is very dark while 3.00 is very bright.

Image Size lets you control the output size of the image in pixels, or unit as well as
how many dots per inch are recorded.

Banded Rendering allows for an image to be broken up into strips or bands for
network rendering.
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Distributed Rendering lets you process an image using 2 or more PCs networked
together.

After specifying the settings for your image, you can save the image with a unique
file name and place it on your hard drive. The default location in which
MicroStation stores image files is the out directory, such as
...\Workspace\projects\examples\General\out.

Viewing a saved image

MicroStation has a viewing utility that lets you view your saved rendered images
and perform a number of editing and manipulation operations.

To view a rendered image, from within MicroStation, select Utilities > Image >

Display.
T T L e —
Look in: . Backgrounds - O T & "'._-’1
k =
e L uY

Recent Places m F

= E=_Jsae
Eeskion Colorade Japan_alley_FIMA... preview.hdr probe_parkSun_... San Jose SkyBlueSmCloud...
Skycylinder,jpg Mountains.jpg

W=l
Libraries
P |
LY

Computer

= 3 :
‘.Iﬁ.' skycyll2jpg

MNetwork

|

File name: San Jose Mountains jpg

Files of type: (Al Files ()

Save Multiple Images

In addition to saving single image files you can set up your system to save a series
of images. This is especially useful for automatically creating and saving rendered
images and panoramas during the hours when your system normally is not in use.
To do this, you first create a script that contains the names of the files and models
to be rendered, along with the view number or the saved view to be used. A Save
Multiple Image script can even recall a rendering setup that could change the
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time of day, background, or any other rendering setting, saved in the rendering
setup file.

Once this script is written and executed, MicroStation will open the model in the
design file, load the appropriate rendering set ups or saved views, then render the
desired images to any of the supported raster formats. In addition you can set the
resolution and choose from any of the rendering or hidden line options.

Note: When rendering multiple images from several different models or design files
you should set up saved views in each model or design file. You can also use
rendering setup files to change a variety of rendering settings, such as global
lighting settings, general settings for fog, or even to turn the background image
on or off in the target view. In the following exercise, you will use the Save
Multiple Images dialog box to create a script file containing a list of rendering
commands to create images or panoramas to disk.

= Exercise: Save multiple images
1 From File Open select:
User: examples
Project: General
2 Open PhotoRealistic Rendering.dgn and open the model Cool Home
3 Open Utilities > Image > Save Multiple.

The Save Multiple Images dialog box opens.

M Save Multiple Images: Untitled - l = 2 |
File Edit Distributed Rendering
lES [ R v g -
Enabled Design File Qutput File View Name Model

« )

4 In the Save Multiple Images dialog, click the New Entry icon.

A new entry, which is highlighted, is added to the Save Multiple Images
dialog box and the Edit Script Entry dialog box opens. This dialog box lets
you adjust the settings for the highlighted script entry as follows:

View Number: 1

Render Setup: Untitled
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Render Mode: Luxology
Light Setup: From View
Environment Setup: Untitled
Gamma Correction: 1.7
Image Size X: 640
Aspect: Enabled
5 Open the Model: Cool Home furniture.
6 Click the New Entry icon again and enter the following script entry data:
View Number: 2
Render Setup: Untitled
Render Mode: Luxology
Light Setup: From View
Environment Setup: Untitled
Gamma Correction: 1.7
Image Size X: 640
Aspect: Enabled
7 Select File > Execute and save the script file.
The images will be created in ...\Examples\General\out\ folder.

8 Go to Utilities > Image > Display to view the created images.
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I} PHOTOREALISTIC RENDERING-02. jpg 640x616 (RGB)
]

|- | %] 17 pHOTOREALISTIC RENDERING-03. jpg, 640x413 (RGB) AEE
le  Edt Image o =

File Edt Image

Note: From the Edit Script Entry dialog box you can choose the design file you wish to
render. By default when you first create a new entry it will assume the current
model in the current file. The output file name uses a default macro that
defines the design file name and a number that is automatically increment to

prevent accidently over writing an existing image file from the same model/
DGN file.
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Save Luxology Rendered Image

The Save Luxology Render tool is located in the Luxology Render dialog.

J @ & - r:?su V-8 @ |me- 2R

-LIE-RQ-©-7-Q- e-ia"' 7% =] @9 -

[Color & Alpha

~ | | Rendered in 45s with Setup: Draft at 1024 x 630

@ Saving a Luxology rendered image is identical to the Save As dialog. All standard
formats are available as well as “Radiance High Dynamic Range” (HDR) format.

%3 Copy Luxology Rendering to Clipboard is a convenient tool for copying an image
into a document.
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Save Panorama Image

Imagine being able to look at your rendered model in real time and dynamically
pan around it with anti-aliased Ray Traced or Particle Traced results. You can do
this by saving images as a Panorama.

MicroStation provides the ability to create panorama files that can be viewed
using third party applications, such as Apple Computer’s QuickTime player. Such
players let you interactively view the panorama image by changing the initial view
point from which the image is viewed. Additionally, when a complete QuickTime
application installation is detected, further options are available during the
panorama creation process. These include:

e Saving panorama output to a QuickTime VR file (.MOV extension).

e Additional panorama types for creating Image Object panoramas.

To start the panorama image creation process, you select Utilities > Image > Save
Panorama, which opens the Save Panorama dialog box. You will first get an
Information window describing the need for installation of QuickTime Player.

! W (s DN

. Ta create Quickkime YR output {including YR, Objects) you must

1 ) install all components of the Quicktime Player, which can be View: (2 *
downloaded From www,quickkime., com, Format: [JPEG

Compression: | Minimum Loss

A 4|4

Mode: [RGB v

_ _ Bender Setup: (Unitled _ ~]

[ Do nat display again. Render Mode: [ Wirsframe .
Light Setup: 2

Environment Setup: |Untitled X.

(= T—_

Antialias:

f

Cylinder
Tilt Angle: Min
Resolution: X: Object - Sphere
Gamma Comection: Object - Top Hemisphere
Object - Gircle

(diee ot -Cuatom

This dialog box provides options for generating standard panoramas:

e Cube — creates images that let you view forward, backward, left, right, up,
and down.

e Cylinder — creates images that you view in the horizontal direction only.

When the full version of QuickTime is installed, additional options are made
available in the Save Panorama dialog box:
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® Object - Sphere — creates images that let you view the target object from any
direction.

* Object - Top Hemisphere — creates images that let you view the target object
from any position from horizontal to directly above.

® Object - Circle — creates images that let you view the target object from a fixed
altitude.

® Object - Custom — lets you specify the minimum and maximum altitudes for
viewing the target object.

In each of the QuickTime panorama types, the camera will revolve 360° around
the target object. The number of frames created at each altitude is set by the
Frames field in the Save Panorama dialog box.

QuickTime requirements

In order to use the advanced QuickTime VR functionality, a complete QuickTime
installation must be loaded. To ensure this, during the installation of QuickTime,
make sure you select Custom installation and install ALL of the components listed.
A no-cost version of QuickTime can be obtained from the Apple Computer web
site located at:

http://www.apple.com/quicktime/download/standalone
Select Operating System Windows XP or Vista

When installing QuickTime choose Custom Installation as shown in the following
image.

Choose Installation Type ﬂ

T Minimum
Enaties plasback of most aucio and viden fomets

e " Recommended
/ P Suggestzd For QuckTime Pio users and media cretors.
&

BI=ct 1o parform cusham imatliztion.
QuickTime™

Cusbom 2l
approsimale dowaload size nol vaiable
Allowes you b custamize OuickT e by inszaling anly the comporents

wou chooze. O ption: include: QuickTime for Java, QuickDraw 30, and
Quick T me dagnazhcs.

< Back I Mekl > I Cancel I

QuickTime Installer Choose Installation Type
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After choosing Custom click Next to go on to next dialog box.

Select Components ZI

QuickTime™ | - Dessritin
Thiz cuztom package inetallz he minmum zafwana [etaiz.

nececeap b uze JuickTime [download acpiox, 4.3 HEL

Selct the componants pau wank b insal, cleal the compohens vou do oo

wiark b nslall
Sidec A1

Comparetts

M0k Tine Ereentiak
WA0ickTime Irternet Extras
WIBuickTime 5l Imagz 1180,
lfLickTime Eifscls LK
ek Tie Music ZERAK T

Space Aecured 26044 £
Space Avalzhle A0THEIE K

< Back | Mewl = I Cancel

QuickTime Select Components
Click Select All then Next to continue with installation.

In order for Save Panorama to be able to use the QuickTime VR formats, the
libraries QTJavaNative.dll and QuickTime.qts must be present in the windows
system32 folder. Both of these critical files are installed as part of the full
QuickTime application installation process.

Note: If the QuickTime setup program does not let you install QuickTime for Java, it

may be because the Java 2 Runtime Environment cannot be found on your
computer. In this situation, you should exit from the QuickTime setup and
install the Java 2 Runtime

Environment. Java 2 Runtime Environment can be obtained from the Sun
Microsystems web site location:

http://java.sun.com/j2se/1.3/jre/download-windows.html.

Follow the instructions to download and install the Java 2 Runtime Environment,
Standard Edition. Once this has been installed, the QuickTime setup program will
let you install QuickTime for Java.

Using Alternate QuickTime Video Codecs

QuickTime uses a data codec (short for compress-decompress) to compress image
data written to the QuickTime VR movie files. This codec determines the data
format used to store each image. The codec that is selected is the one that
matches the format that you select for the output image. The following output
formats have a matching codec:
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« JPEG
« TGA
e PNG
¢ BMP
« TIFF

If you select a file format that is not in this list, the TIFF codec will be used by
default. You can override the codec selection by setting the configuration variable

MS_QTVR_CODEC_TYPE to jpeg, tga, png, bmp, or tiff. When set, the codec
defined by this variable is used, regardless of the selected output format. Changes
that you make to the configuration variable, MS_QTVR_CODEC_TYPE take effect
immediately. You do not have to restart MicroStation.

In the next exercise you will be setting up a camera vantage point and creating a
cubic

panorama. With the cube type panorama you can achieve a truly immersive VR
effect. The cube panorama will be rendered as 6 faces of a box, with the camera
being inside. The 6 images, or pictures, taken during the process will be shot using
a camera lens angle of 90 degrees.
= Exercise: Save a panorama image file

1 Open the Loft model in PhotoRealistic Rendering.dgn

2 Open the Utilities > Image > Save Panorama dialog with the following
settings:

View: 2

Mode: RGB

Render Setup: Draft

Render Mode: Luxology

Light Setup: Afternoon
Environment Setup: Physical Sky
Panorama Type: Cube
Resolution X=512

Resolution Y= 512

Gamma Correction = 1.7
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3 Save as panoramaexercise.mov to begin panorama saving process.
Note: An continuous image will display as each band is saved in process.

Note: For a panorama to be created, a camera must be enabled in the view
from which you are creating the panorama. The view you choose,
therefore, automatically will be converted to a camera view if one does
not currently exist. To achieve the best results you should set up a

camera view prior to creating the panorama and place the eye point
toward the center of the room, rather than in a corner.

Viewing the Panorama File

After the Panorama has be created, the QuickTime panel will open with the
panoramaexercise.mov file.

L _panoramaexercise A=11E3 ) panoramaexercise Q@@
File Edit Vview ‘Window Help File Edit Wiew ‘Window Help

Manipulate the image left, right, up and down by selecting one of the arrow keys
then place the cursor on the image and move in any desired direction.

Zoom in and out by selecting the + or - key.
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Distributed Rendering

You can use several machines to do one rendering or animation by using
Distributed Rendering. Distributed Rendering now is included and does not have
to be downloaded as a separate package. Its basic requirement is that all
processors taking part in the rendering have access to all the DGN, texture, RPC,
and raster files to be used in the rendering. It is also necessary that all processors
taking part in the rendering have access to the output path.

Simplified setup for Distributed Rendering

Setting up this new version of Distributed Rendering is simple and it does not
require any external database server as was required previously. To use

Distributed Rendering, you must first launch the Distributed Processing Controller
from the MicroStation start menu.

I GenerativeComponents
IF) Micrastation PowerDraft XM
IFT) MicraStation & XM

eﬁ MicroStation Yai ﬂ Bentley MicroStation Yai

IFT) Projectwise Mavigator ¥ XM Process Controller For Distributed Rendering
IFT) Projectiwise & XM 4 Set Seed File

E License Management: Tool ¥ Microstation ¥8i (High Security)

v, bentley . com }* MicroStation Y8i {ProjectWise StartPoint)

The first time that you start the controller, you are prompted to define your
Shared (probably server) Directory. This determines where Distributed Rendering
stores the information it needs to configure your controller and pass data back

and forth between multiple machines. All machines that will participate in the
rendering
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Distributed Rendering Work Flow Chart

Distribute Rendering Workflov;'

Step1l
Create a shared rendering directory on the Design computer.

Step 2
From Start Menu select All Programs\Bentley\MicroStation V8i (SelectSeries
1)\Process Controller for Distributed Rendering

Step 3

*Enter the path and name for the shared rendering directory. By selecting the
magnifying glass and picking the shared directory from the displayed list, will
give you the local path to the shared directory.

*The system will ask you if you want to use the UNC {Uniform Naming
Convention, \\server\volume\directory\file) path for the shared directory, click
the Yes button.

B
Repeat step 3 for all machines that will be used for the distributed rendering
process.

Step5

Repeat Step 2 for each machine pointing to the Shared Directory. Confirm that
each computer has the Bentley Distributed Processing Scheduler in the system
tray.

= M) od = ”l
SLOWiR (M

Step 6

Render the model using the Begin Network Rendering Tool in the Luxology
Rendering window. If you click on drop down arrow, you can enable the
Include Current Session and this will include your local computer in the

Netwodk nagabiter [ |
; - Muaom The Sice: [0
=]

I Inchade Cumert Session

rendering process. T Yr—— 2 —
- J:: Iy CO— I...:fmm.« Iv:-w g
Step7
Distributed rendering begins and the first preprocessing and illumination are
accomplished on the local machine then the other machines will complete the J B
rendering process.
= How to set up Distributed Rendering

L l . . .

e 1 From the Start menu, select Bentley > MicroStation V8i > Process

y | Controller for Distributed Rendering.

The Configuration Settings dialog opens.
2 To select a Shared directory, click the button to the right of the field.
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3 Select a shared folder and click OK.
4  Click OK.

5 When Distributed Rendering is available, the Bentley Distributed
Processing Scheduler icon appears in the System tray.

Distributed Rendering Related dialogs

The Scheduler is accessed by right-clicking the Process Controller tray icon and
choosing Open Scheduler. The Job Monitor is accessed by right-clicking the
Process Controller tray icon and choosing Open Job Monitor.

Scheduler

The Scheduler dialog is used to schedule times that your system is available for
contributing to processing images.

Job Monitor

The Job Monitor dialog displays the progress of your distributed rendering tasks.

Luxology Network Rendering

Selecting the Begin Network Rendering tool in the Luxology Rendering dialog,
4 creates a distributed rendering job that renders a new solution of a selected view
== or, if a fence is present in the view, the fence contents.

Note: When using distributed rendering from the Luxology dialog, it is not necessary
to have design and workspace resources shared on the network. These assets
are converted to a render-optimized format and copied to the distributed
rendering shared directory for use by other distributed render machines. The
machine that submits the job has to complete the preprocessing phase and
package the design resources by itself. After that, one machine handles the
illumination computation phase by itself (if Irradiance Caching is turned on in
the active render setup). Once there is no more illumination to compute, all the
other machines join in the rendering job.

After submitting a distributed rendering job from the Luxology dialog, clicking
Cancel in the Luxology dialog cancels the distributed rendering job for all
machines. Closing the Luxology dialog while the distributed rendering is active
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only causes the active session to stop previewing and participating in the
distributed rendering job. If there are still other machines working on the
distributed rendering job, the final result is placed in the Network Image History
folder.

Luxology Network Rendering Options

Clicking the Down arrow next to the Begin Network Rendering tool, will display
the network rendering options.

a W O § - &
AFP0RL-¥- 4
Metwork Image History: | Z:\bbossh Q

M axirum Tile Size: | 400
Group: |[All w

[ilmclude Current Session:

Network Image History — Specifies the folder in which the .bimg files created by
Luxology distributed rendering are placed.

Folders x Mame
~ ED2D5A20-BS44-4182-BFFC-410C7964AEF9. bimg

This is different from the Luxology history folder because that directory may not
be accessible to other machines that participate in distributed rendering jobs. If
this directory is not accessible by other machines, Luxology distributed rendering
jobs may not succeed.

Maximum Tile Size — Specifies the largest size for each distributed rendering tile.
In general, larger tile sizes offer better performance. Use a smaller tile size only if
there are many machines participating in the distributed rendering job to ensure
that each gets its own tile on which to work.

Group — Specifies the distributed rendering that will be allowed to participate in
this job.

Include Current Session — Specifies whether or not the current session will also
work on the distributed rendering job. If this option is checked, the current
session handles the illumination computation phase of the rendering. This is an
easy way to ensure that the most powerful machine in a distributed rendering
farm handles this phase, which is important since this is the longest portion of
rendering an image that cannot be distributed across multiple machines.
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Saving 3D Content in PDF Files

With the release of Adobe® Reader® 9.0, Adobe’s PDF format supports the
embedding of 3D content within documents. In MicroStation, the creation of PDF
documents with 3D content is similar to printing a standard 2D document.

Where 3D content is included, it will contain any visualization data and settings
that already exist within the design file, such as lights, materials, texture maps,
and animation or camera movement (flythroughs). Additionally, Saved Views are
included in the 3D content.

Any 3D content within a PDF document is stored in “Universal 3D” (U3D) format.
This format was introduced by the 3D Industry Forum (http://www.3dif.org/) as a
means for transferring three dimensional data from CAD systems to mainstream
applications such as marketing, training, sales, technical support, and customer
service. MicroStation lets you export geometry directly to U3D, or to seamlessly
create PDF documents with embedded U3D objects.

Adding 3D content from design models

From a 3D design model, you can add 3D content to a PDF file simply by selecting
Bentley Driver and enabling the Print to 3D setting in the Print dialog box.

3D Plotting Options

Settings that control the 3D content are found in the 3D Plotting Options dialog
box (Settings > 3D Plotting, in the Print dialog box). These settings, which are
saved in the user preference file, are retained between sessions.

Animation in 3D content

Animation scripts created with MicroStation’s Animation Producer (Utilities >
Render > Animation) can be used to specify geometry or camera motion that can
be exported to U3D and viewed dynamically within the PDF document. When a
model is saved to U3D either the default script (a file with same name as design
file but “msa”) extension, or the script currently loaded in the animator, is used to
specify the U3D animation. In Adobe Reader, the animation can be started or
paused by selecting the 3D object and then selecting the “Start Animation” or
“Pause Animation” buttons from the tool bar.
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Creating 3D content in PDF

To demonstrate this feature, in the next exercise you will create a PDF file that
contains 3D content. The data set that you will use also includes an animation
script for a simple fly around of a building. The animation script is provided for
you to see this functionality when creating the PDF file. Details on the creation of
the animation, however, is beyond the scope of this book.

= Exercise: 3D in PDF from a design model
1 Openthe model Loft in PhotoRealistic Rendering.dgn.

2 From MicroStation main menu choose File > Print to open the Print dialog

Q box.
Set the Printer to Bentley Driver, and select pdf.pltcfg as the printer driver.
4 In the Print dialog box, turn on Print To 3D.
File  Settings .-Besymbolization
@ HEDS ‘
General Settings -
(et | Print to 3D|
Color: | True Color = Copies: | 1 i ] . ‘
{
Printer and Paper Size . ‘
Q . /
|| Paper: [ANSIA ~|
Usable area: 11x 8.5in.
Create pletfle_~ Show design in preview & ~
Print Scale and Position
Scale: | 0.3453 O\ 1in. {paper) to 0.3453 m (design)
Sige: [11.000 | (6771 |in.  [F] Manimize Rotation:
Origin: | 0.000 0.864 in. [¥] Auto-genter
Print Resymbolization 2
Pen table: QX
Design script: Q >
5 Inthe Print dialog box choose Settings > 3D Plotting.
The 3D Plotting Options dialog box opens.
6 Inthe 3D Plotting Options dialog box set the following options:
Convert Animation: On
7 Click OK in the 3D Plotting Options dialog box.
8 In the Print dialog box, click the Print icon or select File > Print.
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The Save Print As dialog box opens.
9 Set the Directory in Save Print As dialog box to C:\

10 Click OK to save the PhotoRealistic Rendering-Loft-000.pdf file to your
hard drive.

A progress bar appears at the bottom of MicroStation window indicating
the percentage of completion. Once the PDF is finished you will see
message Finished Creating Print at the bottom of screen.

Note: The 3D content in the Adobe PDF file will be displayed using smooth shading.
For best results you may need to adjust your materials to look good using
smooth shading routine. For instance a glass material that looks great ray
traced may appear too transparent when smooth rendered.

Note: The design file used for this exercise has an associated Animator script and the
animation will playback on startup from Adobe Acrobat Reader 9.

Interacting with 3D content in Adobe Reader

In order to open the PDF file generated in MicroStation it will be necessary to
download and install Adobe Acrobat® 9.0 or later version, if available. Currently,
you can download the software from http://www.adobe.com/products/acrobat/
readstep2.html.

Once a PDF document containing 3D content is created from MicroStation, it can
be opened with Adobe® Reader® 9.0 in the same manner as a standard PDF file.
Inside the pdf file, clicking on a 3D object will activate a toolbar with a set of tools
for navigating within the scene. The standard Adobe Reader tools (Rotate,
Navigate, Zoom, and Pan) are documented in the Adobe Reader Help. Saved
Views are available from the Views menu entries.
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Left image shows manipulation options and right images shows saved view options

More Adobe options for viewing 3D Content

Left image is set to transparent and right 'image is using the Night Lights option
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Visualization Glossary

This glossary defines visualization terms used with MicroStation V8i.

actor

In an animation sequence, an element(s) that are scripted to move or rotate in a
controlled manner. Created as a cell.

adaptive subdivision

Process within radiosity solving that dynamically subdivides a surface element
mesh along shadow boundaries, resulting in more accurate and detailed shading.

aliasing

Source of several common computer graphics artifacts such as jagged lines,
missing objects, and jerky motion in animation. In signal processing terms,
aliasing is caused by the under-sampling of a signal, resulting in some high-
frequency components of the signal assuming the alias (or false identity) of the
low frequency components, and mixing together in such a way that they can no
longer be distinguished properly.

alpha channel/pixel

In graphics, a portion of each pixel's data that is reserved for transparency
information. 32-bit graphics formats contain four channels -- three 8-bit channels
for red, green, and blue (RGB) and one 8-bit alpha channel. The alpha channel is
really a mask -- it specifies how the pixel's colors should be merged with another
pixel when the two are overlaid, one on top of the other.

Typically, you would not define the alpha channel on a pixel-by-pixel basis, but
rather per object. Different parts of the object would have different levels of
transparency depending on how much you wanted the background to show
through. This allows you to create rectangular objects that appear as if they are
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irregular in shape. You define the rectangular edges as transparent so that the
background shows through. This is especially important for animation, where the
background changes from one frame to the next.

Rendering overlapping objects that include an alpha value is called alpha
blending.

With the Luxology dialog, it is possible to replace the alpha pixels in a rendered

image with either a solid color or image background.

ambient light

Imaginary light that is presumed to strike every point on a surface with equal
intensity. Used to approximate the large-scale effects of diffuse inter-reflections, a
phenomenon not usually accounted for by most lighting methods. Ambient light
should be turned off when using particle tracing or radiosity solving, both of
which take into account the diffuse reflection of light between surfaces.

animation camera

Actor that is scripted to designate a viewing position, orientation, and perspective
for animation.

animation settings file

File (“.asf”) that contains design and rendering settings while recording an
animation sequence. Particularly useful for collaborative recording of animation
scripts on networked systems or continuing disrupted recordings.

anisotropy

Is the property of being directionally dependent, as opposed to isotropy, which
means homogeneity in all directions. It can be defined as a difference in a physical
property (absorbance, refractive index, density, etc.) for some material when
measured along different axes.

antialiasing

Special rendering processing to remove or limit the appearance of aliasing
artifacts in an image or an animation sequence. See also sample.
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area light source

Light source created from a shape element. This type of light source casts softer,
more natural shadows than a Point light source.

camera

Imaginary entity that specifies a scene's viewing position, orientation, and
perspective. See also animation camera.

candela

The candela is the unit of luminous intensity; that is, power emitted by a light
source in a particular direction. A common candle emits light with a luminous
intensity of roughly one candela.

caustics

Lighting effects caused by light reflected off surfaces, or refracted through
transparent objects.

color bleeding

Shading effect observable in particle traced and radiosity solutions caused by
diffuse-inter-reflections between surfaces. For example, a colored wall often
reflects a small amount of its color onto an adjoining white wall.

diffuse interreflection

A global process of light transport among all the surfaces in an environment,
based on a series of diffuse reflections between surfaces.

diffuse reflection

Type of reflection that sends light in all directions with equal energy. Diffuse
reflection is said to be “view independent.” See also specular reflection.

displacement maps

Displacement maps simulate the geometry used to create them in the first place,
and display the displacement map geometry in place of the underlying element.
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dolly (camera)

To move the view cone while keeping the camera and target points in the same
positions relative to each other — that is, without changing its orientation.

dolly (light source)

To move a directional light source and its target point such that they remain in the
same positions relative to each other — that is, without changing its orientation.

elevate

To move the view cone, linearly, in a vertical direction.

environment cube

Imaginary cube surrounding the entire design, on which images are applied as
environment maps.

environment

Image file representing the projection of a 3D environment onto a 2D surface
from a specific point of view. A map set of these files can be applied to the six
faces of the environment cube that surrounds a design (or environment). An
environment map is not directly visible in the view, but is seen only when
reflected or transmitted by surfaces in the model to which material characteristics
are applied.

field rendering

Animation script recording technique that results in frames that consist of two
fields each (one for the even numbered scan lines and one for the odd-numbered
scan lines). Used to improve playback on NTSC and PAL video display systems that
employ interlaced display.

focal point

The point at which initially collimated (parallel) rays of light meet after passing
through a convex lens, or reflecting from a concave mirror.

frame

Single rendered image that is part of a series of rendered images that make up an
animation sequence.
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frame number

Identifies a frame's relative position in an animation sequence. Since the speed of
an animation sequence (expressed in frames per second) is constant throughout
the animation, frame numbers can also be thought of as points in time. Therefore,
fractional frame numbers can be specified in script entries.

Fresnel effects

Effect of the angle of view on the reflectivity and transparency of a surface. For
example, a window appears more reflective than transparent when viewed at a
sharp angle.

frustum

Geometric shape used to describe the viewing volume in computer graphics,
where the viewing plane sits at the top of a truncated pyramid that extends into
the 3D environment.

global lighting

Shading of a surface that takes into account both direct lighting and some indirect
lighting, such as reflections and refractions.

high dynamic range images

Luxology renders to a 64-bit High Dynamic Range (HDR) image and these images
must be Tone Mapped to display on non-HDR monitors. We have implemented
two different tone mapping options from which to choose. The options are
Photographic tone mapping or a histogram-like tone mapping that works well
when you have a limited color palette or monochromatic image. This wider
dynamic range allows HDR images to more accurately represent the wide range of
intensity levels found in real scenes ranging from direct sunlight to faint starlight.

highlight
Brightly-lit area on a surface caused by a specular reflection.
illumination

Specification of lighting on a surface.
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image point

In photomatching, a known point on the photograph or rendered image that
correlates to a monument point in the computer model.

image script

Text file (“.scr”) containing entries that define the names of design files, views,
output filenames and formats, and rendering options for batch rendering.

interpolation

Method by which an animation parameter smoothly varies from one state to
another. Also refers to the blending of adjacent pixels of a texture map for
smoother rendered images.

irradiance caching

The concept behind this technique is that by leveraging a smaller number of more
accurate samples and blending between them, you can achieve an image of
perceived quality in a shorter amount of time.

keyframe

Frame in which the locations and orientations of particular elements are explicitly
specified.

keyframing

Most basic method of animation, in which keyframes are defined, and the system
automatically computes the frames in between (a process known as “tweening”).

local lighting

Shading of the surface that accounts for direct lighting only — that is, lighting
directly attributed to light sources.

local material

Material definition for a model stored within the DGN file rather than externally in
a palette (“.pal”) file.
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lumen

Units in which the brightness of light sources is expressed. Lumens are the
photometric equivalent of watts, but only account for energy in the visible part of
the electromagnetic spectrum. If a light source's Intensity setting is 1.0, its
Lumens setting closely approximates lumens.

luminance versus illuminance

[lluminance is the amount of light coming from a light fixture that lands on a
surface. It is measured in Lux. A typical office has an illuminance of between 300
to 500 lux on desktops.

Luminance describes the amount of light leaving a surface in a particular
direction, and can be thought of as the measured brightness of a surface as seen
by the eye. Luminance is expressed in Candelas per square foot, or more
commonly, Candelas per square meter (Cd/m?). A typical computer monitor has a
Luminance of about 100 Cd/m?.

lux

The lux is the Sl unit of illuminance and luminous emittance. It is used in
photometry as a measure of the apparent intensity of light hitting or passing
through a surface. One lux is equal to one lumen per square meter.

monument point

In photomatching, a known point in the model whose corresponding image point
is visible.

NTSC

National Television Standards Committee. Video standard for television systems
in the United States, Canada, and Japan.
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script

Animation script whose entries are listed in the Animation Producer settings box.
The open script can be previewed and recorded.

PAL

Phase Alternating Line. Dominant video standard for television systems in Europe
and Australia.

pan

To manipulate the view cone by revolving either the camera about the target
(horizontally or vertically), or vice-versa.

parametric motion control

Animation method in which the position and orientation of elements are
mathematically specified as a function of time.

photomatching

Process of matching a model's viewing perspective to that of a photograph or
rendered background image, which is attached to the model as a reference raster
file. The expected result is a composite image in which the model is superimposed
on the background image with correct positioning and orientation.

procedural bump map

Special type of bump map that dynamically calls a procedural texture function to
compute a perturbed surface normal rather than performing a lookup into a
stored image.

procedural pattern map

Special type of pattern map that dynamically calls a procedural texture function to
compute pixel color rather than performing a lookup into a stored image.

procedural texture

Function that takes either a 2D texture coordinate or a 3D world coordinate as
input, and returns a texture value (either a color for a pattern map or a normal for
a bump map). The function can perform anything from a simple lookup into a
standard texture map to a very complex calculation. When a solid to which a 3D
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procedural texture is applied is rendered, the solid appears to be sculpted from
the specified pattern rather than wrapped with the pattern.

roll

Rotate the camera about the view Z-axis.
sample

In antialiasing, the process of examining part of a pixel. Samples are combined
into a final pixel value. The number of samples and the threshold at which
sampling stops are adjustable settings.

script

Text file (“.msa”) that contains animation script entries — directions concerning
keyframes, views, parameter definitions, settings, actors, animation cameras, and
targets.

specular reflection

Type of reflection that sends light primarily in a single outgoing direction related
to a single incoming direction by the principles of geometric optics, resulting in
either a mirror-like reflection or a glossy highlight. Specular reflection is said to be
view-dependent.

terminator

Line separating light and dark on curved surfaces, most noticeable when an object
is illuminated by a single light source.

texture map

Stored image used for texture mapping.

texture mapping

Process of applying detail to a surface without explicitly modeling it as part of the
geometry of the surface. This process can be either a standard lookup into an
image texture map or a function call to compute a value algorithmically. The
resulting value can be used either as a pixel color value (as in a pattern map) or as
a perturbed surface normal (as in a bump map).
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tweening

In keyframing, the process in which the system automatically computes the
frames in between keyframes.

uniform sampling

Regular distribution of samples, equally spaced in all dimensions.

velocity

Rate of change of an animation parameter as it varies from one state to another.
view cone

Dynamically displayed indication of view extents that is used to set up the camera.
view-dependent lighting

Global lighting of a 3D environment that varies from image to image as the
position of the view is changed, primarily because of specular reflections or
refractions of visible surfaces.

view-independent lighting

Global lighting of a 3D environment that remains constant from image to image as
the position of the view is changed, thereby allowing for reuse, which significantly
shortens the rendering time of subsequent images.

viewing pyramid

See view cone.
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Assessment

Assessment is often equated with evaluation, but the two concepts are different.
Assessment is used to determine what an individual knows or can do.

Complete the assessment to see what you have gained from reviewing this
module or course (access to surveygizmo.com is necessary).

Note that assessments are for classroom or virtual classroom learning, and not for
OnDemand learning.

Take Assessment
A 4
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