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Chapter 28 LumenRT

LumenRT is a graphic rendering software that directly plugs into OpenRoads Designer (ORD). 3-
dimensional models built in ORD can be imported into LumenRT to create realistic imagery and animations
of the proposed design.

The LumenRT software is free with a valid ORD license. However, LumenRT is not included in the ORD
installation package and must be separately downloaded and installed. Before continuing with this
chapter, ensure that LumenRT is installed.
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28A - INTRODUCTION TO LUMENRT

LumenRT is a graphic rendering software that directly plugs into OpenRoads Designer (ORD). 3-
deminsional models built in ORD can be imported into LumenRT to create realistic imagery and animations
of the proposed design.

| A 'grte201701_LumenRT - LumenRT Designer — ] x

There are two versions of LumenRT: LumenRT Designer and LumenRT Pro.

The LumenRT Designer software is free with a valid subscription to the OpenRoads Designer software.
However, the LumenRT Designer is NOT included in the ORD installation packaged and must be installed
separately. Realistic visuals can be created with LumenRT Designer (free version). NOTE: Screenshots
and videos created with LumenRT Designer will contain a watermark that shows the “LumenRT Designer”
logo.

The LumenRT Pro software requires an additional paid subscription for use. Compared to LumenRT
Designer, the LumenRT Pro software has additional features and pre-made object resources for creating
realistic visuals.

The operation of both versions is identical.

Before continuing with this chapter, ensure that a version of LumenRT is downloaded and installed.
Consult with your CAD Network Administrator.

NOTE: By default, LumenRT Designer is automatically opened after importation from ORD. The

procedure for switching to LumenRT Pro is shown in 28D.1 LumenRT Setup Recommendations (Units and
LumenRT Pro).
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28A.1 Capabilities and Limitations of LumenRT

Understanding the capabilities of LumenRT is necessary for successful and efficient use of the software.

Capabilities: The purpose of LumenRT is to give an ORD Model a sense of realism by adding lighting,
shadows, textures, and backdrops.

Additionally, there are pre-packaged object libraries for adding vegetation, vehicles, signage, buildings,
humans, and animals to the LumenRT rendering.

Most objects in the pre-packaged libraries can be programmed with a custom animation. For example, a
vehicle can be programmed with a custom animation path to show it driving around the proposed ORD
Model.

LumenRT is compatible with BIM (Building Information Modeling) files. BIM files are produced by
architectural and structural engineering software such as Revit and SketchUp. Commonly, buildings and
structures are modeled and converted to a BIM file type. A BIM file can be imported into the LumenRT to
show a proposed structure in conjunction with the graphics from the ORD Model.

Limitations: The pre-packaged object libraries found in LumenRT are limited. For example, there are
ONLY two types of homes available for placement in LumenRT. The size of the homes can be scaled to
any dimension. However, the color of the homes CANNOT be modified. The pre-packaged libraries
may NOT contain objects commonly found in a FLH Project, such as a restroom in a parking lot
and bridges.

Similarly, the pre-packaged libraries contain common signage and traffic control features, such
a stop signs, speed limit signs, one-way signs, traffic lights, and traffic barrels. However, less
common and custom signage is NOT available, nor can be created in LumenRT.

LumenRT is NOT a drafting or modeling software. If an object is NOT found in the pre-packaged libraries,
then it must be created/modeled in OpenRoads Designer or another software, such as SketchUp or Revit.
After the object is modeled in a separate software, it can be imported and placed in the LumenRT
rendering. For more information on creating custom objects, see 28H.4 Import a Custom Object.

It is NOT possible to draw lines, shapes, or objects within LumenRT. The proposed design must be
entirely modeled in OpenRoads Designer. For example, proposed pavement markings CANNOT be drawn
directly in LumenRT. Similarly, existing features, such as roads and bridges, must be displayed from a
draped aerial or modeled in ORD. The process for creating a draped aerial is shown in 28B.1 Reference in
and Modify the Existing Ground Terrain Model.

In the importation process, LumenRT captures all elements shown in the 3D Design Model % of the ORD
File. Levels that are toggled OFF will NOT be shown in the LumenRT import. Elements found in the 2D
Design Model 21 are NOT shown in LumenRT. The proposed design must be fully developed in the 3D
Design Model & before importing to LumenRT.

Only 3D Mesh Elements, such as Template Components (created by Corridors, Linear Templates, and
Surface Templates) and Terrain Models, are imported into LumenRT.

Simple 3D Linear Elements are NOT imported into LumenRT. For example, the Edge of Pavement line is
NOT imported. However, the Pavement Layer components are imported. 3D Linear Elements that have
complex graphical elements attached are imported into LumenRT. For example, the 3D Linear Elements
that show guardrail and pavement marking graphics are imported into LumenRT.
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28B - PREPARING THE ORD MODEL FOR IMPORT INTO LUMENRT

When exporting to LumenRT, it is recommended that a new ORD File is created. LumenRT ONLY exports
Therefore, create the new ORD File with a 3D Seed File.

the contents of the 3D Design Model .

Create a new ORD File using a 3D Seed File. This creates an ORD File that ONLY contains a 3D

n Design Model .

Seed Files are found in the FLH WorkSpace at the following location:
OpenRoads Designer CE 10.10\Configuration\Organization-Civil\FLH_Stds-WS10.10.1V\Seed

Y] @@ =@

Date modified Type Size

Create the new ORD File
with a 3D Seed File.

X

Bl®

Save |

E’J Mew -
Savein: | Granite Entrance
% Mame
Quick access
Network
File name: arte201701_LumenRT.dgn
Save as type: MicroStation DGN Files (".dgn)

C:\PragramData"Bentley'OpenRoads Designer CE 10.10MCorfigurationOrganization-Civil\FLH_Stds-WS510.10.1V\Seed"Survd]

v
\SurvRtaDdgn ||

In the new ORD File, reference in Design ORD Files that contain the proposed design features.

Reference in the Design ORD Files.

o IMPORTANT: In the Reference Attachment Properties menu, select the 3D Design Model @ as

the Model to reference in.

:J Reference Attachment Properties for grte201701_cordgn b

File Mame:
Full Path:
Model:

grte201701_cor.dgn

Default-30

.\Granite Entrance 2\grte201701_cer.dgn

Name
Default
Default-3D %

Legical Mame:

Description:

Orientation:

Description
Master Model

View
IMPORTANT: Select the
3D Design Model @ when
referencing in Design ORD Files

| Origin @ligned with Master File

aster File

w View 1, 3D Design SurvFt
lgi-| & PLREO@D |

ag T

Detail Scale:
Scale (Master:Ref):

1"=50'
1.000000000
Mamed Group:
Revision:
Level:
Nested Attachments: | Live Nesting
Display Overrides: | Allow
Mew Level Display:
Global LineStyle Scale: | Master

Synchronize View: | Volume Only

Toggles

1.000000000

Use MS_REF_NEWLEVELDISPLAY Cor

=] = B < e

-

-
-
¥ | MNesting Depth: |0

-

-

-

Cancel

= EE| &
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In the new ORD File, set the project Coordinate System.

©

Set the Coordinate System for the new ORD File. For more information on setting the

Coordinate System, see BD.1'Set the Coordinate System.

& Geographic Coordinate System — *®

ER LA IRLES
Set the Current Geographic Coordinate System
Coordinate System eme: WYEUE

Description:  MADS3 Wyoming State Plane, West Zone, |
Source:  Calculated from WY23-W by Mentor Softw
Vertical Datum:  MAVD22

28B.1 Reference and Modify the Existing Ground Terrain Model

Before exporting to LumenRT, the Existing Ground Terrain Model should be referenced into the new ORD
File and modified for a more aesthetical appearance.

The Existing Ground Terrain Model is used as a surface in LumenRT to place objects on (i.e., trees,
buildings, and vehicles). Similarly, the Existing Ground Terrain Model provides a realistic sense of
topography in the LumenRT. If the Existing Ground Terrain Model is NOT included in the import, then the
ORD Model appears as floating in LumenRT.

| A gre01 700 LumenST - Lumen®T Designer - o =

No Existing Surface
Imported

Design Features
appear as "floating"

A greI01T0 LumesST - Lumer®T Designer - 0o %

Existing Surface
Imported

Design Features
blend in with
Existing Surface.

Boundary of
Existing Surface.

See OPTIONAL
RECOMMENDATION

28-6



OPTIONAL RECOMMENDATION: In situations where the Existing Ground Terrain Model does NOT
extend much farther than the proposed design features, it may be beneficial to supplement the Existing
Ground Terrain Model with LIDAR data to create a larger existing surface in LumenRT. The larger existing
surface will enhance the realism of the LumenRT rendering. For more information on acquiring and

merging LiDAR data with the Existing Ground Terrain Model, see 5€& = Import LIDAR Data into ORD .

‘0‘ Reference in the Survey ORD File or whichever file contains the Existing Ground Surface.

Before exporting the ORD Model to LumenRT, the Existing Ground Terrain Model should be clipped, and an
aerial image draped atop it.

28B.1.a Clip a Void in the Existing Ground Terrain Model:

A void should be clipped in Existing Ground Terrain Model. The void should correspond with the limits of
the proposed design features. This process is necessary because the Existing Ground Terrain Model may
cover up the proposed design features in areas of overlap.

A 'grte201701_LumenRT - LumenRT Designer - O X
9 9

NOTICE: The Existing Surface |
covers up the

Proposed Design Features.

This happens when the
Proposed Design Features
are below the Existing Surface.

This process is accomplished by creating a Terrain Model from the proposed design features using the
Create Terrain Model from Design Meshes tool. The resulting proposed Terrain Model will be used the
clipping element to create a void in the Existing Ground Terrain Model.
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Use the Create Terrain Model from Design Meshes tool to create a Terrain Model from the

o proposed design features. For more information, see 22Ai1.c Use the Create Terrain Model from

EJ OpenRoads Modeling

Home Terrain
= k‘ ey
@ =

_ Elernent ..,
@3 Selection i 7

Geometry Site

P| From File
3| From Graphical Filter ~
Q From Elements

Primary Selection

Corridors

Y,

Methods »  Import ~

Creatt &

ﬁ Create Terrain Model fro..,
Parameters

Select Side of Closed Mesh

Design Surface Feature Definition

Rule Exterior

Exterior Feature Definition

Rule Void

“oid Feature Definition

| “oid Minimum Area
L

r@rodde-r S rqQeEl=aE -

Maodel Detailing Drawing Production Drawing Annotate Utiliti
l% & Add Features By Edit Model [
- """ 4 Remove Features % Edit Complex Model A
Additional  Topo Active Transform

- Change Feature Type £ Boundary Options ~
Create By Text Interpelation Edit

Create Terrain Model From Ascii File

Create From Point Cloud EI
Create Clipped Terrain Model | 43 @ CSZ =
Create Complex Terrain Model 1 e
Create Delta
Create Corridor Alternate Surfa
Create Terrain Model from Design Meshes
Proposed

Terrain Model

Existing Ground
Terrain Model

@

Locate Reference Terrain Model Element: Select the Existing Ground Terrain Model.

Locate Clipping Element: Select the Proposed Terrain Model.

Use the Create Clipped Terrain Model tool to remove the Proposed Terrain Model area from the
Existing Ground Terrain Model. For more information, see

ﬂ OpenRoads Modeling

Home Terrain
%, * s
@ -

El 1 S
@1 SeleeTt?Qn i Q From Elements

ﬁ From File

Primary Selection Creat B

Geometry Site

23| From Graphical Filter *

ﬁ Create Clipped Terrain.. —
Parameters

Reference Terrain Model  Moose_Wilson

Clipping Method Intemnal e
[ Herizental Offset 0.0000
[ Vertical Offset 0.0000

Feature ~

Feature Definition sting_Corntours_1"5' |~

| Name Clipped Existing Surface

EroHER -2t ERT@ESER -

Corridors Model Detailing

Drawing Production Drawing Annctate Utiliti

’% &y Add Features By Edit Model 1

- opo A.t"ti\.re A Remove Features % Edit Complex Model Tr::;;;rm
Methods* |Import = - < Change Feature Type £J Boundary Options =

Create By Text Interpolag Edit

Create Terrain Model cii File

Create From Point Clo EI

Create Clipped Terrain Model = | =F ﬁz I:Sé OJ -

Create Complex Terrain Model %

Create Delta o

Create Corridor Alternate Surfaces

Create Terrain Model from Design Meshes

Terrain Model

Resulting Clipped
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NOTE: The Create Clipped Terrain Model tool does NOT directly clip the Existing Ground Terrain Model.
Instead, a new Terrain Model with a clipped void is created.

After step 3, there is three Terrain Models in the ORD File: The Clipped Terrain Model, the Proposed

Terrain Model, and the Existing Ground Terrain Model.

The Proposed and Existing Ground Terrain Models are NOT required for importation into LumenRT and

should be removed from the ORD File. However, the Clipped Terrain Model is dependent on the Proposed

and Existing Ground.

Use the Remove Rule tool on the Clipped Terrain Model to remove the dependencies to the Proposed and
Existing Ground. After this tool is used, the Proposed and Existing Ground can be deleted or detached.

Select the Clipped Terrain Model and hover the mouse cursor over it to summon the Pop-Up

Icon Menu. Select the Remove Rules tool.

i View 1 - Top, 3D Design SurvFt
=l A PPLOORADI|CY

& EE| &

[ |

Select the
Clipped Terrain Model
and summon the
Pop-Up Icon Menu.

Select the
Remove Rules 35? tool

Remove the Existing Ground Terrain Model by detaching the reference file (i.e., the Survey

ORD File) that it belongs to.

E| References (3 of 3 unique, O displayed) - *
Tools  Properties
Fa K ¢ B R Ry E "
E:: v .i . 4 "4 } ¢ + | 7, | B 4
Hilite Mode: | Boundaries ~
Slot 7 [a] 4 File Name Model Description Logical
1 grte201701_cor.dgn Default-3D Global Origin aligned...
2 grte201701_sur.dgn Default Master Model
< Attach... >

ﬁﬁﬁﬁﬁﬁﬁﬁﬁ 1 nonnnnnnn
------------------- : | 1.000000000

Detach th
Existing Ground
Terrain Model file

Detach p._

Reload
Exchange

Open in New Session

Activate

Deactivate

PR B
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Delete the Proposed Terrain Model.

o The Proposed Terrain Model can be quickly located and deleted through the Explorer 'ﬁ, under
the OpenRoads Model drop-down. Once the Proposed Terrain Model is in the Explorer '%., right-
click and delete it.

%‘ Explorer -
b File

*
v
@ Items v
v
-~

EJ Resources

- OpenRoads Model
(et Locate the

4 L i;lej?‘\?M_L:menRT.dgn (3D Desid Proposed Terrain Mode|
ignmen .
4 Gy Terrain Models and delete |t.

+ Proposed Terrain Model

b < Existing_Contours_1'-5' @ Properties
fﬂ Carridars M Set As Active TerraifgModel
£\ Linear Template ‘;1 Export Terrain Model v
A Surface Templates & Add Feature
JL Civil Cells & Remove Feature
Ti lats r
7 Superelevation # empilates
y” Rules »
P sheetIndex X Delete
B Links Zoom
|| OpenRoadsStandards = Isclate
B Clear Isolate
- Drainage and Utilities Model -
m= Details
o) Sy | Properties

28B.1.b Drape Aerial Imagery onto the Clipped Terrain Model:

If an aerial image (raster) is available, then drape it onto the Clipped Terrain Model to make the LumenRT
rendering appear more realistic. In LumenRT, the aerial image is also helpful for placing objects (i.e.,
trees and buildings) in the appropriate position.

s View 2, Design SurvFt-3D & sl
Er-dln~d PPRAMD HICEEER DT

-

Aerial Image
| draped onto
Terrain Model
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The process for draping an aerial on a Terrain Model is as follows:

Assign the Clipped Terrain Model to the “dcdrape” Material: A Material must be assigned to the
Terrain Model to enable it for raster draping. The “dcdrape” material is specifically intended for draping.
Assigning a Material is accomplished with the Assign Material tool.

From the Ribbon, select the Assign Material tool:
[Visualization > Home - Materials > Apply].

In the Dialogue Box, select the “dcdrape” material from the drop-down. The “dcdrape” material
is in the Civil palette at the very end of the list.

o Left-Click on the Terrain Model to apply the Material.

Visualization

@ ol iR+« -

tarcais=aam -

WARNING: The “dcdrape” material is ONLY capable of showing 1600 x 1600 pixels for a raster draped

Asph. Leveling Binder
Aephalt Bage Course
Asphalt Cold Miling

Concrete Shoulder
Concrete Sidewalk

<

Grass Areas Bumt
Guardrail
Guardrail Blockouts

Steel
Steel Weathered

Curb and Gutter Structural Fill

Dirt Topsoil

Earth Shoulder Under & Overgrading
Exigting Pavement Water

Galvanized Steel ‘Wood

Aephalt Shoulder Guardrail Post

Asphatt Top Course Limestone

Barmier Plastic: - offwhite

Black matte plastic rough  Railroad Rail -

Castion Riprap Left-Click on the
Conc. Retaining Wall Rubber .

Concrete Sandstone Terrain Model
Concrete Pavement Shiny gray plastic

grte201701_LumenRT.dgn [3D - ¥8 DGN] - OpenRoads Designer C!

Home View Animate Drawing Aids Collaborate FLH_Menu Help Select the
= - lAuor G BB k Assign Material (15 Apply ~ . IZJJ
- - - pr P Attach Material 7| Projections
TIP: The Visualization workflow . &ement . tool 1@ A ;|
|5 ONLY Shown When the Selection Camera Lighting [ % Materials [
3D Design Model T is active.
[ & nssign - Open the Material
g drop-down.
Bl ixw
o Select the Civil Palette.
Palette: F S | G
- Select "dedrape" (located |BO/9 B EE@T S
Aggregate Base Typ A Granite dedrape .
Aagregate Base Typ B Grass Areas s at the end of the list).
Aggregate Base Typ C Grass Areas 1
Aggregate Bass Typ D Grass Areas 2

onto a Terrain Model. If the image is greater than 1600 x 1600 pixels, then a loss of resolution quality will
occur. If the pixel limit is exceeded, then the raster is automatically compressed, which results in loss of

quality.
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Attach an Aerial Image through the Raster Manager : When an image is attached through the
Raster Manager H, there is an option for Draping. If Draping is enabled, then image is placed on top of
the Terrain Model that is assigned to the “dcdrape” material.

o From the Ribbon, open the Raster Manager E tool:
[Visualization > Home - Primary - (8] ~ drop-down].

o Attach a Raster from the ﬁ‘! T drop-down.

o In the Raster Attachment Options box, locate the Draping option and set it to Yes.

&1 Visualization @ Oo-dE B« - T2 hBaEc=2aE -
File Home View Animate Drawing Aids Cellaborate FLH_Menu Help
= [E 8 O X === 0F Edit ~
# Mone v ||AUX_01 v @\ ORC A & “ t::Ed't
[E] References T ™ Lens v
E' -

Explorer = Place
Open the - B Raster Manager , b T B~ Camera [ Photomatch
Raster Manager ﬂ Pi O Paoint Clouds %election Camera

@) Reality Mesh

ﬁ Raster Manager: 1 of 1 listed - *

File Edit View Display Settings Toels Utilities

= ._ : = . ..’1 : e - I o -

F= 'E'ﬁ]l@ q ﬁﬂ ﬁﬂ %?‘—" % [ 0 Ab " i Raster Attachment Options — O

i Gy File Mame || Raster.. I lEW. el Astachments
E WMS... b : C:\Users‘brendanDesktop \NEW ORD CAD Files“Granite Entrance
3 wus..

A
L

- Eﬂ From Image Server...
2

@ ECWP Image Server... | Action v :
GE Bing Maps... General v
4§ Attach Raster Grid
Image w
e Geametry w
e[| Attach a Raster e e v
Display Print ~ |
Views 1-2-34-56-78 |
Flane Background
Print Printable
Frint Gamma 1.00000
Display Gamma 1.00000
Clip Show
; No
- Exteige
In the Raster Attachment Options, m

set Draping to Yes. Attach =

IMPORTANT: To display the Raster draped onto the Terrain Model, the following two conditions must be
met.

e The Triangles of the Terrain Model must be displayed. Set the Terrain Model to the
“Existing_Triangles” Feature Definition.

e The Display Style for the View window must be set to a "Smooth” or “Illustration” style. The
recommended Display Style is "Smooth: White Background”.
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Set the Terrain Model to the “Existing_Triangles” Feature Definition: The Triangles serve as the
solid surface to which the raster is draped on. Set the Terrain Model to the “Existing_Triangles” Feature
Definition to display the triangles.

o Select the Terrain Model.

o In the Properties @i box, change the Feature Definition to “Existing_Triangles”.

@

4 F Elements (1)
4 A Terrain Model: Clipped Existing Surface
b X2 Calculated Features

b 3 Source Features -

u View 2, Design SurvFe-3D o= ] || « ’
Erolx~-| 4 PLRO@MD |

; o D

General

Information

Edge Method
Calculated Features Display

Source Features Display

> (|| €| €| ¢| ¢

Feature

Feature Definition Existing_Triangles|
@ MNo Feature Definition k ~
Bl Temain

Extendid G- Civil Cel
---[,.i Design

[+ Existing

----- @& Existing_Boundary

& Exsting_Contours_0.2-1"

@ Existing_Contours_1-5"

& Existing_Contours_2-10"

& Existing_Contours_Color

@ Existing_Contours_Triangles

@& Existing_Contours_Triangles_FlowAmows
& Existing_Thematic_Height

@ Existing_Thematic_5Slope

Select the
Terrain Model.

Change the Feature Definition
to "Existing Triangles"

Existing_Triangles
| Frictinn Frahree

Set the Display Style to a Smooth or Illustration style: If NOT set to a Smooth or Illustration style,
then the aerial will NOT display. The recommended Display Style is "Smooth: White Background”.

o From the Display Style “*~ drop-down, select "Smooth: White Background”.

u View Jlecign SurvFt-30 EI@
= - ST - L ®o6 [
50 1 Filled Hidden Line Set the Display Style to
50 2 Hidden Line =
* .= "Smooth: White Background".
4 Monochrome - e
3 Smooth 4 1  Default
@0 &  SU Active Display 2 Modeling
7 Thematic 4 3 Shadows
8  Transparent 4 4 Sky Sphere
= &0 9 Wireframe 5 SkyBox
@) 0 QOpen Display Styles Dialog O iy =lH = e
v
MJ’A}HH&”
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28B.2 Show 2D Pavement Markings in the 3D Design Model and
LumenRT

To import pavement markings into LumenRT, they must be displayed in the 3D Design Model .

Commonly, pavement markings are manually drawn in the 2D Design Model 21. The Stencil 2D Elements
on 3D Geometry tool is used to drape 2D pavement markings onto the surface of 3D modeling elements.

After this tool is used, the 2D pavement marking elements are converted to Mesh elements and will be
imported into LumenRT.

£l Visualization ~rEroHERe-2 2 NG@aEH=TE - St g grte201701_LurnenRT.dgn [3D - V8 DGN] - OpenRoa:
: = encil 2D Elements -
Heome View Animate Drawing Aids Collaborate FLH_Menu Help
= g = ) on 3D Geometry tool s a2
@ [None - |[E_GEO_Break Line ]| '@, o Apply o — E a
mi} § - - = -
20 =Y [0 - Qo - 0 Explorer e gx Remove Projections  Render [k:; : =
: = 2 - £ Edit - - N Scene JL Stencil 2D Elements on 3D Geornetry

Attributes Primary Materials = | Rendering & utiliti il Stencil into 3D Reference

i

T View 2, Design SurvFt-3D ’—"E'-EJ_
=- %~ & @000 Pavement Markings shown
in 3D Design Model .

NOTE: Occasionally, pavement markings are built into the Template of a Corridor. In this configuration, a
Template Point with a pavement marking Feature Definition is used. This results in a 3D Linear Element
created shown in the 3D Design Model ™. However, as mentioned in 28A.1 Capabilities and Limitations of
LumenRT, 3D Linear Elements are NOT imported into LumenRT. Only Mesh elements are imported into

LumenRT. As a workaround, use the Stencil 2D elements on 3D Geometry to convert the 2D elements
(created by the Corridor) into 3D Mesh elements.
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contains the 2D pavement markings.

“grte201701_striping.dgn”.

In the 3D Design Model " of the LumenRT ORD File, reference in the Design ORD File that

o IMPORTANT: If the Pavement Marking ORD File contains both a 2D Design Model 21 and 3D
Design Model ™, then ONLY reference in the 2D Design Model 1.

In this case, the 2D pavement markings are contained in an ORD File called:

o View 2, Design SurvFt-3D

Reference in the ORD File
that contains the
2D Pavement Marking elements.

e S N ==r B S =

=-ofE- s eeOmY b

2D Pavement Markings
shown at 0 foot elevation in the
3D Design Model .

I_E References (3 of 3 unique, 2 displayed — x
Tools  Properties
= 1 ¥, A - B B B R R B
£ ‘| B &1 X D& A0 A o gF @
Hilite Mode: | Boundaries =
Slot " [+] |3 File Name Model Description

1 grte201701 _cor.dgn Design SurvFt-30 Master Model

- grte201701_striping.dgn Master Model

<

Scale | 1.000
Offset X | 0.0000

I - S - ® %

Mested Attachments: Mesting Depth: | 1

vvvvvvvvvv

File Name:  grte201701_striping.dgn

Model Design SurvFt

Logical Name: | Name

ﬂ Reference Attachment Properties for grie201707_stripin

2D Design Model &
reference

Full Path: ..\Granite Entrance 2\grte201707_striping.dgn

Description

Design SurvFt

Description:
Design SurvFt-30 [b

Master Model

Orientation:

If the Pavement Markings ORD File contains
both a 2D Design Model® and 3D Design Model %,
then reference in the 2D Design Model 2.

=T AT Vg T3]

Mamed Boundaries (none)

Detail Scale: |1"=50"
Scale (MasterRef): | 1.000000000

1.000000000
h_.r.."f-l_‘l_,_f Jr e

-
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For the Pavement Marking ORD File, turn OFF all Levels that do NOT contain pavement markings.

o NOTE: The Stencil 2D Elements on 3D Geometry tool will ONLY affect elements that are currently

displayed.
= Level Display - View 2 - * u Viel SElect the EI@
Ty C [View Display - Pavement Markings ORD File
e [l F o~ 5] o - in the Level Display . e

=-f8 grte201701_LumenRT.dgn, Design SurvFt-30
Ref, grte201701_cor.dgn, Desian SurvFt-3D
grte201707_striping.dgn, Design SurvFt

£ >

MName Used ™ ~

P_GEOQ_Final_lmported Contours L
P_GEO_Final_Index_Contours L
P_GEO_Final_Index_Contours_Labels L
P_GEO_Final_Intermediate_Cont... L
P_GEO_Final_Intermediate_Conto... L
P_GEO_Final_Island . &
P_GEO_Final_Low Points .
P_GEO_Final Spot_Elevation .
P_GEO_Final_Void .
Pavement Marking White -
Pavement Marking Yellow -
P_MSH_Bottom

Turn OFF all Levels - except for

P_MSH_Top -

P_TER Design Surface Pavement Marking Levels.
XS5_TC_Exist Pymt Layer 1 L

Y& TC Fuict Pumt | avar ? . o

From the Ribbon, select the Stencil 2D Elements on 3D Geometry tool:
o [Visualization > Home - Utilities - dL - drop-down].

NOTE: The View window of the 3D Design Model ™ must be active when this tool is selected.
The Visualization drop-down is ONLY shown when the 3D Design Model % is active.

£l Visualization rE-oHEERhe-2 B @al=EE - g grte201701_LurnenRT.dgn [3D - V8 DGN] - OpenRoa:
. _ _ - Stencil 2D Elements
Heome View Animate Drawing Aids Collaborate FLH_Menu Help
= g-2 on 3D Geometry tool s a2
@ |None - |[E_GEO_Break Line ]| '@, &[5 apply T3 NI g ¥ ﬁ
= = 0 Explorer @ e Ex Remove ~ T Projections | Render e Pofulate L - =
[£o =0 =0 @0 - == @ o ﬁ Edit = = v Scene [@] & Stencil 2D Elements on 3D Geometry
Attributes Primary Materials | Rendering = utiliti il Stencil into 3D Reference
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Reference To Stencil From: In the Dialogue Box, select the Pavement Marking ORD File from

the drop-down.

Surface Offset: This value determines the vertical offset distance between the resulting
Pavement Marking mesh elements and the surface element. The Pavement Markings elements
should be draped slightly above the surface elements. If this value is set to 0 feet, then the
resulting draped elements will visually blend into the surface elements. It is recommended that
o this value is set 0.021 feet (0.25 inches).

TIP*: If the pavement markings visual blend into the surface elements, change the Surface
Offset value by increasing the Z value of the Stencil Model reference. See the graphic below.

WARNING: If the Surface Offset value is too large, then the pavement markings will cast a
shadow onto the surface elements in LumenRT, which may look unrealistic.

Tolerance: The tolerance affects curved elements. This tool converts 2D curved elements into
o 3D segmented lines for proper display. The Tolerance value determines the distance between 3D
segmented line vertices when a 2D curve is converted.

Apply Marking Material box: This box must be CHECKED, to ensure the resulting Mesh
elements are treated like pavement markings for visualization purposes.

Select the

;(r?; Stencil Reference Elements

0

Reference To Stencil From:
Surface Offset:
Tolerance |

Direction:

O Add To Level:

reference.

Pavement Marking ORD File F

Set the Surface Offset
to 0.0150 feet.

grte201701_striping.dgn ~
0.0150'

)

2.0000 ram|
Z
E_GEO_Break_Line b

Set the Tolerance to

|

Apply Marking Material Ensure the

Apply Marking Material

box is CHECKED.

- 2.0000 millimeters. n

P

After the Dialogue Box is configured, left-click anywhere in the View window for the 3D Design
Model ™ to run the tool and create the draped Mesh elements.

NOTE: After this tool is used, a Stencil Model is automatically created and attached to the 3D Design

Model .
because it is no longer necessary.

The Stencil Model contains the draped Mesh Elements. Detach the Pavement Marking ORD File

K| References (3 of 3 unique, 3 displayed) -

Tools  Properties

Stencil Model automatically
created and referenced to the
3D Design Model T .

ode: | Boundaries ~
=] 3 FileName
grte201701_cor.dgn

Model
Design SurvFt-3D

h —
[[3 v grte201701_LumenRT.dgn
<
Scale | 1.000000000 +|1.00000000
000 o0

grte201701 _striping.dgn Design SurvFt

By fDERAPP N0

Description

Master Model
Master Model

X

Nstencil Model |

0 [
EENEEES EHe o @A
Nested Attachments: | Live Nesting v | Nesting Depth: | 1000

Display Overrides: | Allow =

Z[0.050
L

TIP*:

increase the Z Value for the
Stencil Model Reference.

If the Pavement Marking Elements
blend in with the Surface, then
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28C — IMPORT THE ORD MODEL INTO LUMENRT

Importing the ORD Model into LumenRT is accomplished with the LumenRT tool.

= | visualization Ao HERRe-2 2N @EE=EE - grte201701_LumenRT.dgn [3D
Home View Animate Drawing Aids Collaborate FLH_Menu Help LumenRT tOOl
—
@ [None ~ |[€_GEO Break Line - a ® - % (" Apply - . Z’,J Q’; .:‘E & a a
= || = v || = - v 0 Explorer E & Ex Remove © . . T Projections | Render -~ Populate . LumenRT
g0 =0 =0 @0 - P = @ = ﬁ Edit ~ = N Scene =Y g ﬂ-\I N
Attributes Primary Materials T | Rendering ™ Utilities LumenRT

This tool does NOT have Dialogue Box options. When this tool is executed, a LumenRT model is
automatically created. The LumenRT model consists of Template Components and Meshes created with
Corridors, Linear Templates, and Surface Templates. Additionally, Terrain Models and pavement marking
Mesh elements are included in the LumenRT model.

IMPORTANT: ONLY elements that are currently displayed will imported into LumenRT.

LumenRT is very graphics intensive and can bog down computers that have insufficient graphics card
hardware. To reduce the size and processing requirements of the LumenRT model, turn OFF all Levels
that do NOT need to be shown in Lumen RT.

For example, the Pavement Layer 4 component typically corresponds with aggregate base-course. The
aggregate base-course component does NOT need to be included in the LumenRT model, because it is
covered up by other components (such as asphalt).

Similarly, turn OFF Levels that correspond with 3D Linear Elements. LumenRT does NOT import or
support 3D Linear Elements. Turn OFF Levels that correspond with proposed Terrain Models (i.e.,
“P_TER_Design_Surface”).

Only turn ON Levels that correspond with Template Components and Meshes elements that are on top and
would be visible in LumenRT. Additionally, ensure that the Existing Ground Terrain Model and draped
aerial image is displayed.

= Level Display - View 2 - X w View 2, Design SurvFt-3D =[5
I:.I‘—_'IIIER View Display < ez ¥ I-I’TP'|$fepm‘!§3|ii‘~agg|ﬂqﬁif¥o
.fj‘) ? (none) v | Levels ~ M -
=8 grte201701_LumenRT.dgn, Design SurvFt-3D
Ref, grte201701_cor.dgn, Default-3D'
grte201701_striping.dgn
Stencil Model-Design SurvFt-3D, grte201707_...
< >
Name Used © A
P_MS5H_Top .
P_TER_Design_Surface .
X5_TC_Barrier -
X5_TC_Concrete Median Btm .
X5_TC_Concrete Median Top .
X5_TC_Curb Bottom
X5_TC_Curb Top

XS_TC Cut

XS_TC_Fill

X5_TC_Guardrail Parkway
XS_TC_Pavement Layer 1
X5_TC_Pavement Layer 4

X5_TC_Sidewalk Layer 1

X5_TC_Sidewalk Layer 2

Only Levels that are visible in
X5_TC_Sidewalk Layer 3
T e the LumenR_T model should be
displayed.

X5_TL_Centerline W

Turn OFF Levels.
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Lastly, the LumenRT ground surface is set to match the elevation of the lowest element found in the 3D
Design Model ®. For example, if an element is placed at elevation 0 in the 3D Design Model &, then the
LumenRT ground surface is placed at elevation 0. This would be problematic because design would
appear floating far above the LumenRT ground surface. Before exporting, scan the 3D Design Model % for
elements placed at elevation 0 or well below the 3D design elements. Turn OFF or delete low hanging
elements.

o Turn OFF Levels that should NOT be shown in LumenRT.

From the Ribbon, select the LumenRT tool:
[Visualization > Home - LumenRT].

o The LumenRT software will be automatically opened and a model is created.

NOTE*: A warning message is displayed if your computer has an insufficient graphics card. If
the OK button is pushed, the software is opened. However, performance in the LumenRT
software may be slow and visuals may be of substandard graphical quality.

LumenRT *
f\ NOTE*: If your computer has an
I@I The dedicated Video Memory [WVRAM]) on your video card is |nSUFﬂC|ent Graphics Cardr then

@2 notsuffident to render LumenRT LiveCubes correctly (128MB . - .
detected). | this Warning Message is shown.
The application will attempt to run the LiveCube on your
computer nonetheless, however the display quality will be
significantly reduced and performance will suffer,
A minimum of 1000ME of dedicated VRAM is recommended
for appropriate performance, Thank you for your
understanding.

B:I?ta?jiasstlz}::dapterfound:InteI[R] UHD Graphics The LumenRT can St|” be ran |F the
ntellR) UHD Graphics (126 M8 OK button is pushed. However,

-Microsoft Basic Render Driver [0 ME]

graphic quality in the LumenRT
software will be substandard.
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28D — NAVIGATING AND SETTING UP LUMENRT

The graphic below shows the basic interface layout for LumenRT.

TIP*: When the LumenRT model is first generated, the zoom location may NOT show the project. Press
the F5 key to center the zoom extents onto the project.

uuuu

TIP*: Press F5 to Zoom the
Full Extents of the Model.

Close X

ﬁ Lumenst

@ Return to start @ Exit
alt i+ || Fullscreen F7)|[F8]| visplay quaity
BN Exposure G I|H[I Time of day

[ signal BIM info with blue highlight

F2j| Animaton [ F3 | walk-thru o

weather and Season Settings

Terrain/Background Settings

F4jl Fly-thru

(9] F5 | Zoom extents

| | alt || orbit 3 F6 | Screenshot @ |

L

| More controls i | Video Tutorial i

Z Show control summary in view

- —

Screen Shot and V|

TIP: UNCHECK the

Signal BIM info with
blue highlight box to
improve performance.

= Press F1 to see more
Navigation Tools.

Current Navigation Mode:
Fly-thru or Walk-thru Graphics Quality

TIP: Left-Click on the

Navigation Tools

- L/ first star to set the
e oy ~ graphics to the lowest
(R Fvth > Look around Fiy fdlback ove =l e quality and best

performance.

Toggle Tools (Tab): The vertical toolbar on the left-side of the interface is used to adjust settings, place
objects, and take screenshots and video captures.

Navigation Tools: The horizontal toolbar on the bottom shows the mouse and keyboard operations used
to navigate around the LumenRT model. Press the F1 key to see additional navigation keyboard
commands.

This tool bar also shows the Current Navigation Mode, which could be either Fly-thru or Walk-thru. In
Fly-thru mode, the LumenRT camera floats around the model. In Walk-thru mode, the camera is fixed to
the surface of the model, at approximate eye-level. This mode is used to walk along the surface of the
model. Press the F3 key to enter Walk-thru mode. Press the F4 key to return to Fly-thru mode.

Graphics Quality: The rendering quality of the graphics is denoted by the stars shown in the bottom-
right corner. By default, LumenRT starts in AUTO mode. In AUTO mode, the graphics quality is dynamic
depending on the processing requirements of the current camera location and the User’s computer
hardware capabilities. Left-Click on a star to exit AUTO mode and maintain a constant graphic quality.

TIP: To improve performance while placing objects and moving around in LumenRT, left-click on the first
star. This will lock the graphics quality to the lowest level. Change to 5 stars when taking screenshots.

TIP: To improve performance, press F1 to show additional navigation/operation options. UNCHECK the
“Signal BIM info with blue highlight” box. When this box is CHECKED, then objects are highlighted when
the mouse cursor is hovered over them, which makes it difficult to select objects and reduces
performance. ALWAYS keep the “Signal BIM info with blue highlight” box UNCHECKED, because ORD
elements do NOT contain BIM information.
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28D.1 LumenRT Setup Recommendations (Units and LumenRT Pro)

Initially, LumenRT is set to Metric units. By default, tools and operations use Metric units for input. To
change the units to Imperial, follow the steps below:

H Click the File settings
Lqrte201701_LurnenRT - LumenRT Designer Change Lumen RT to it O %

Imperial Units

TIP: Click the LumenRT Pro
button to switch to LumenRT Pro
if available (subscription required)

oOOonm

< |

oOon

Expand the
Miscellaneous
drop-down

When pressed, Imperial Units will
i be used for future use of the software.
AR % =] @ +*

e config as default L Toggle ook _ More

LumenRT Pro: By default, LumenRT Designer is opened when an ORD Model is exported. To switch to
LumenRT Pro, push the LumenRT Pro button. See the TIP: in the graphic above.
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28D.2 Turn OFF Layers (Levels) in LumenRT

LumenRT operates similarly to OpenRoads Designer for displaying and hiding elements. LumenRT has a
Layers Manager for turn ON/OFF the display of objects.

NOTE: In ORD, elements are assigned to Levels. In LumenRT, elements/objects are assigned to Layers.

A,
The Layers Manager is accessed through the Setup tools ﬂ:

ﬂSetup tools ¥

Pvmt Layer 2

i

IMPORTANT: ORD Levels are

converted to LumenRT Layers
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28E - OVERALL WORKFLOW FOR LUMENRT

The recommended sequence for creating a LumenRT Model is as follows:

Modify the Material, Texture and Color for the imported ORD Elements.

28F — Modify the Material, Texture, and Color for ORD Elements

Select a Background for the LumenRT Model.
28G.1 Set the Background

Sculpt the LumenRT Terrain surrounding the ORD Elements.

28G.2 Terrain Sculpting Tools

Paint a Material onto the LumenRT Terrain.

28G.3 Paint the Terrain with a Material

Place Plants and Objects onto the LumenRT Terrain and ORD Elements.
28H - Place Plants and Objects

v

If necessary, Import Custom Objects into the LumenRT Model.

28H.4 Import a Custom Object

Place Vehicles and Characters in the LumenRT Model. Then, create an
Animation Path for the Vehicles and Characters.

28I - Place Vehicles/Characters and Assign an Animation Path

Modify the Weather, Clouds, and Sun Position Settings.

28] - Modify the Weather, Clouds, and Sun Position

Record Videos and Screen Captures of the LumenRT Model.

28K - Take Screenshots and Videos of the LumenRT Model.
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28F — MODIFY THE MATERIAL, TEXTURE, AND COLOR FOR ORD ELEMENTS

Any exported ORD Element can be modified through the Object Properties menu. Some common
modifications include changing the texture, color, brightness, or assigned material for an ORD Element.

The Object Properties menu is shown when an object is selected. To select an object, enable the Object
Selection tool and click on it. Alternatively, do NOT enable the Object Selection tool and double-click on

the object to edit.

The graphic below shows the Object Properties for the Fill Slope (grass) element generated by ORD.

Enable the Object Selection [§ tool |

and Click on an Object.
t - ORLE RTIES

.. Object Properties
menu

—

: — T % e
e

Material B - -
used

=

Press the [ button
to Change the ALTERNATIVELY:
Material 4 Double-Click on an

-
_; object to select it

=

Brightness, Roughness, and
other Material Properties.

Three common edits are made to ORD elements:
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28F.1 Change the Material for Cut/Fill (grass) Slope elements

By default, the grass material used for Cut/Fill Slope elements is not very realistic. In the Object
Properties, replace the grass material with a material found in the LumenRT Material Library.

1_LumenRT' - LumenRT Designer

N v _\WORLDPROXY__PROPERTIES
=) Lock transform
Physical model  (undefined)
E
» DBIECT COORDINATES

w MATERIALS

Press the M button to
open the LumenRT
Material Library

Select a Cut/Fill Slope
o= ) element to open the

w MATERIAL PROPERTIES

i Object Properties.

mgZ LumenRT =
L5 Backlighting = 0% = Material Library

Materials
il
« 3
Select the Material Category.

In this case, the Grass
category is selected

Grass Lawn With Flowers Grass Lawn

4
Click on a Material
to select it

w _WORLDPROXY
! B Lock transform

Physical model {unde

L e

]
w» DBIECT COORDIMA

w MATERIALS
Name: Materis

" ®

= Sy -

- = y Grass Material
' . updated

£ # w» MATERIAL PROPERTIES p




TIP: The color, height, and density of the grass can be modified to better match project conditions.
These options are located under the Material Properties drop-down.

Physical mode (undefined)

w MATERIALS
Name: ¥

- -

N 2

1

Expand the - —
Material Properties .

drop-down

Height

47" 8 Height, Density, and

& Color

w PRIMITIVES — Color OptiOnS

Expand the

Primitives drop-down
- _— to access additional
_WORLDPROXY _ PROPERTIES s
B Lock transform Color options

Physical mode (undefined)
-

]

w DBIECT COORDINATES

w MATERIALS

Type Grass

w+ MATERIAL PROPERTIES

Height

Q’ Density

Color .
w PRIMITIVES




28F.2 Change the Brightness for Aerial draped onto the Terrain Model

It may be necessary to brighten or dim the aerial image. This is accomplished by selecting the Terrain
Model/Aerial and changing the Brightness in the Object Properties.

i ‘grte201701_LumenRT - LumenRT Designer

Aerial Brightness
= 46%

Select the
Terrain Model/Aerial
element

Expand the
Material Properties
drop-down

A 'grte201701_LumenRT - LumenRT Designer

Aerial Brightness
= 100%

w MATERIALS

Name:
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28F.3 Change the Pavement Color

The color of the ORD Pavement element can be changed to better match the adjacent existing pavement

shown in the draped aerial image.

Select the ORD Pavement element to open the Object Properties. Under the Color drop-down, there is a

preview of the current Material and the “Use Map” toggle. When “Use Map” is toggled ON, then the

current Material establishes the color for the Object. NOTE: The Color of the Material can be altered by

modifying the Brightness option.

When “Use Map” is toggled OFF, then the Material is NOT used, and Object appears as a single solid color.
When “Use Map” is toggled OFF, then the Color Selection Menu is used to set the color of the Object.

j ‘grte201701_LumenRT' - LumenRT Designer

>ROXY__ PROPERTIES

Color Selection
menu

Color Selection

If Use Map is toggled
OFF, then the Object can Color [

be changed to any Color

Left-Click on the
Preview to open the
Color Selection menu

@ D%G

NOTE: LumenRT does NOT have Asphalt materials available in the Material Library. However, Concrete

materials are available. As an alternative to the procedure shown above, change the ORD Pavement
element material to a Concrete material found in the Material Library. Use the Brightness option to

change the color of the Concrete Material.
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28G - SELECT A BACKGROUND AND SCULPT THE TERRAIN

The topography and background of the LumenRT Model is modified with Terrain and Background tools:

A 'grte201701_LumenRT' - LumenRT Designer - O X

Terrain and
Background

tools k=

Editable Terrain
up to the edge of

the Live Cube Terrain Background
can be switched from
the Terrain Library.

. This Terrain can be
This Mountain can painted to any

be flattened with the Color/Material
Terrain Sculpting
tools

This Terrain can be
sculpted to any
topography.

NOTE: The term Live Cube refers to the workable space in the LumenRT model. In the graphic below,
the entire surface of the Live Cube has been painted to the same material to clearly show the limits.

A 'orte201701_LumenRT' - LumenRT Designer il 0 x

Limits of the
Live Cube

All Terrain in this
area is editable
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28G.1 Set the Background

LumenRT has a library of pre-created Terrain Backgrounds to simulate the project environment. Use the
Load Terrain tool to switch the background.

NOTE: The selected Background also affects the Terrain within the limits of the Live Cube. When a
Background is switched, new terrain features (i.e., mountains and hills) are created within the Live Cube.

A orte201701 - LumenRT Designer = O X |
Select the
Terrain and Background
tools k&
Mountains in
Background
Select the |
Load Terrain
tool
3
LumenRT

Terrain Library

e S & e e pr—
X s " 9go

)

‘ ‘grte201701_LumenRT" - LumenRT Designer

- Select a Terrain
Background

NO
Mountains in
Background

New Mountain
created within the
Live Cube.

- This mountain
can be flattened
if desired.

B ) L o] &) ofls o o=

() Fiy-thru Look around iy Fudback Move oot Tagge 1994

TIP: Use the “Simple Ground” terrain to create a flat topography that can be sculpted as desired.

TIP: A custom Background can be loaded if a HDRI map is available for the project. A HDRI map is a
360° panoramic image take from a single viewpoint. The HDRI map is shown beyond the Live Cube.
Adding a HDRI map is accomplished in the Weather and Season settings. See 28J - Modify the
Weather, Clouds and Sun Position.
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28G.2 Terrain Sculpting Tools

The Sculpt Terrain tool is used to raise or lower the Terrain within the Live Cube. This tool has four
modes:

j ‘grte201701_LumenRT' - LumenRT Designer

A
,-)' Raise [® Flatten |
mode e — - —
N g—
T et mode J NOTICE:

% ey N . Existing Ground Terrain Model
» is positioned above the
Live Cube Terrain.

TIP: Use the Stitch to Geometry
mode to raise/lower the
Live Cube Terrain to meet the
Existing Ground Terrain Model.

Area to be sculpted.
Large circle area.

Softnhess:
Small circle area.

When this value is
MY increased, the "Softhess”
circle becomes smaller.

Flow:
Determines how quickly the
Terrain is raised/lowered.

Raise mode: Used to raise the elevation of the Live Cube terrain. Only the area in the "Size” (large
circle) area is raised. If “Softness” is set to 100%, then the terrain is raised in a cone formation. If
“Softness” is set to 0%, then the terrain is raised in a flat-top, cylinder formation.

Dig mode: Used to lower the elevation of the Live Cube terrain.

Flatten Mode: With this mode, the elevation of the terrain in the “Size” circle is raised/lower to match
the elevation within the “Softness” circle. TIP: Set the “Softness” circle to 100% when using this tool.
The terrain in the “Size” circle will raise/lower, to meet the elevation at the location of the mouse cursor.
If the “Softness” circle is set to 0%, then the terrain is raised/lower to meet the average elevation in the
“Softness” circle.

Stitch to Geometry mode: This mode is used to raise/lower the Live Terrain to meet the elevation of an
object, such as the Existing Ground Terrain Model or other ORD elements.

BACKGROUND INFORMATION: Initially, there may be slight elevation discrepancies between
the Existing Ground Terrain Model and the Live Cube terrain, as shown in the graphic above.
Portions of the Existing Ground Terrain Model may appear floating above or beneath the Live Cube
terrain. Use this mode to rectify the elevation discrepancy. See 28G.2.b Stitch to Geometry Mode.
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28G.2.a The “Softness” Parameter and Terrain Sculpting Tips

The “Softness” parameter is represented by the inner circle within the larger “Size” circle. The diameter of
the “Softness” circle will increase when the “Softness” parameter is decreased.

The “Softness” parameter functions differently depending on the selected mode.

Raise and Dig modes: In these modes, the “Softness” parameter affects the shape of the terrain. If set
to 100%, then a cone formation is created. If set to 0%, then a flat-top, cylinder formation is created.

2 '0rte201701_LumenRT - LumenRT Designer Ra ise an d D ig mo d es - oo

Softness = 100% Softness = 0%

Cone formation is created.

Cylinder formation is created.

There is NO inner
"Softness" circle shown.

Large inner "Softness" circle
shown.

| Softness |
circle
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Flatten mode: In this mode, the “Softness” parameter affects the elevation which the terrain is fattened
to. All terrain in the larger “Size"” circle is raised/lowered to the average elevation in the smaller
“Softness” circle. If “Softness” is set to 100%, then the terrain is raised/lowered to current elevation at
the mouse-cursor.

Flatten Mode

| Softness = 100% |
Before Flattening

| Softness = 30% |
Before Flattening

=

to 100%.

o Mouse-Cursor is positioned
outside of terrain feature.

feature is within the
"Softness" circle

3 9te2017071 LumenRT - LumenRl Designer - a * A 0114201707 LmenT - LumerlT Desigrer

Softness = 30% , Softness = 100%
After Flattening After Flattening

| Terrain is raised to the
average elevation in
the "Softness" circle
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TIP: There is NOT a tool for raising or lowering the entire elevation datum of the Live Cube terrain.

As a workaround, use the Raise or Dig mode with the “Softness” parameter set to 0% and the “Size”
parameter set to a large value (i.e., 1000m). Also, set the “Flow"” parameter to a relatively small value
(i.e. 25%). This combination of parameters allows a large swath of terrain to be raised/lowered in a
controlled operation.

Raise Mode: - o x
Size = 1000.0m | =
Flow = 25%

Softness = 0%

Raise/Lower a large swath
of Terrain

IMPORTANT: The
"Softness" paramter must be
set to 0% to create a flat top.

ot bt A

S W

Current Mode:

W ) s D, e @ |28

Next, use the Flatten mode to raise/lower the remaining terrain area. Set the “Softness” parameter to
100% and the “Flow” parameter to a relatively large value (i.e., 100%). Place the mouse-cursor in the

swath of terrain that was raised/lowered in the previous step. Hold down the left-click button and move
the mouse-cursor around to raise/lower the adjacent areas.

ad Flatten Mode: - o x

4 Size = 1000.0m
Flow = 100%
Softness = 100%

[

Place the Mouse-Cursor in the
swath that was previously

raised/lowered.

Hold-down the Left-Click button
and move the Mouse Cursor to
flatten the adjacent Terrain.
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28G.2.b Stitch to Geometry Mode

The Stitch to Geometry Mode is primarily used to raise/lower the LumenRT Terrain to meet the
elevation of the Existing Ground Terrain Model or other ORD objects. This mode analyzes the elevation of
the Existing Ground Terrain Model (or other ORD Objects) at the current location of the mouse-cursor. All
Live Cube terrain in the “Size"” circle is raised/lowered to meet the ORD Object elevation.

I
| A 9r1e201701_LumenRT - Lumen T Designer - o b

Stitch to Geometry
Mode:

Existing Ground Terrain Model
is positioned above the
Live Cube Terrain.

In the workflow shown below, the Stitch to Geometry mode is used to raise the LumenRT terrain to
meet the perimeter the Existing Ground Terrain Model. In this operation, the User must move the mouse-
cursor along the perimeter of the Existing Ground Terrain Model.

Set the "Size” parameter to a relatively small value (i.e., 27.0m). This is recommended to account for
elevation changes along the perimeter Existing Ground Terrain Model. If the “Size” is too large, then
changes in elevation may be covered up by the Live Cube terrain.

Set the “"Flow” to 100% to quickly raise/lower the Live Cube terrain. Set the “Softness” to 0% to ensure
the Live Cube terrain is raised/lowered with a flat top.

(l Stitch to Geometry
Mode:

¥ Size = 26.9m
Flow = 100%
Softness = 0%

=

Place the Mouse-Cursor on the Perimeter
of the Existing Ground Terrain Model.

NOTE: The location of the Softness circle is
inconsequential. Ensure that the Mouse-
Cursor is on the EG Terrain Model.

ENEE) -
bt Toggle tools  More
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A 'are201701_LumenRT' - LumenRT Designer = o x

With the Left-Click button held down,
trace the Perimeter of the
Existing Ground Terrain Model.

Left-Click and Hold to begin the
Stitch To Geometry operation.

Results:
Live Cube Terrain meets with the
Existing Ground Terrain Model.

In the next step, the Flatten Mode is
used to raise the surrounding areas.
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Use the Flatten Mode to raise the surrounding area to meet with the ridge created in the previous step.
Place the mouse-cursor on the edge of the ridge. Trace the edge of the ridge to expand it. This operation
will require many passes along the ridge edge to flatten a sufficient area.

Flatten Mode: - o X
Size = 26.9m
Flow = 100%

Softness = 100% |

Place the Mouse-Cursor on the Edge of
the Live Cube Terrain ridge.

o . IMPORTANT: Ensure that Softness is set
\ | to 100% for this Flatten Mode operation.

Brwe ) &, 2, 25 & |@=8

Look around ‘apgle tools

‘ ‘grte201701_LumenRT" - LumenRT Designer

A
=

With the Left-Click button held down,
trace the Edge of the Ridge.

b 3
14

Left-Click and Hold to begin the
Flatten operation.

Current Made:

m»r'm>

NOTE: Begin this operation with the “Size” parameter at a relatively small value. If the “Size” is
increased, then the Existing Ground Terrain Model may be covered up. On each pass along the ridge
edge, increase the “Size” to flatten a larger area without covering up the Existing Ground Terrain Model.
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Make several passes along the
Edge of the Ridge.

After a few passes, increase the
"Size" Parameter.
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28G.3 Paint the Terrain with a Material

Using the Paint Terrain tool, the terrain surface of the Live Cube can be assigned a material.

NOTE: The “Size"” and “Flow” parameters function the same as the Terrain Sculpting tools. The
“Softness” determines the rate which the material spreads radially from the mouse-cursor location.

| ‘ ‘grte201701_LumenRT" - LumenRT Designer o o X

f:, Paint Terrain tool

w PAINTING

R] Size, Flow, Softness
parameters

Material Selection
See TIP*:

| Material
| Settings

+

Fiy-thru > o

TIP*: By default, there are ONLY five materials shown in the Material Selection menu. Additional
materials can be selected from the LumenRT Material Library. The Material Library Menu includes
hardscape materials, such as asphalt and concrete. The LumenRT Material Library is ONLY accessible from
the last material (furthest right) in the menu:

A ‘97201701 _LumenfT - LumenRT Designer = o %

| Click the ®button to open the
LumenRT Material Library.

Terrain Layers

Additional Material
Categories

GROUND

NOTE: Additional Grass
types can be found here.
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28H — PLACE PLANTS AND OBJECTS

After the Live Cube Terrain has been sculpted, place plants and objects in the appropriate locations.
NOTE: By default, plants and objects are placed directly on top of the Live Cube Terrain and ORD
Elements.

Place Plants tool H: This tool is used to place trees and bushes on top of the Live Cube Terrain and
ORD Elements. There are modes for either placing plants individually or in multiple plant clusters. TIP:
In the Weather and Season settings, the Season setting affects the foliage of trees and plants. For
example, if placed to winter, the trees will have no leaves. See 28] — Modify the Weather, Clouds, and
Sun Position.

Place Plants tool l

bl o 00 el Click the Mbutton to open the

Place an LumenRT Plant Library.

Individual Plant s ) P Additional Plant
n'l e i Categories
Place Multiple Plants § ads
with Mouse Cursor e e
™3 E | i

Place Multiple Plants
along a Spline :

Place Objects tool E: This tool is primarily used to place Outdoor Objects (i.e., Road Objects and
Signs) and Buildings. Also, the Import Object tool is found in this location. The Import Object tool is
used to place custom objects that were created in ORD or in a BIM software. For example, an
architectural firm may create a proposed structure in Revit, which can be placed in the LumenRT model.

A 9112201701 _LismenRT" - LumenT Designes = o

Click the M button to open the
LumenRT Outdoor Object Library

Additional |
Categories

Road Objects ™
and Signs [E:] ¢
category sty

e - =
s ) saes
==
'3
30
&v

Import Object ‘
Place Outdoor Objects ™
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28H.1 Place Plants

To place either individual or multiple plants, open the LumenRT Plant Library to select plant(s).

If placing multiple plants in clusters, then multiple plant types can be selected to form the cluster. The
process for selecting multiple plant types for a cluster is shown below:

LumenRT Plant Library

TREE SEASONAL

Press the
Multiple Selection
button

~ CHECK the Plants to be
‘ included in the cluster
-
3 R

R ©rcss thefbutton to accept
the Multiple Selection.

w CURRENT SELECTION: 3 m(s)

a 003 ;
Press this button to return

Plants included to Individual Selection
in the cluster mode.

¥

Place an Individual Plant: When placing an individual plant, consider toggling the button. If this
button is toggled OFF (default), then the plant is automatically selected for editing after placement. If
toggled ON, then several individual plants can be placed consecutively.

j ‘grte201701_LumenkT’ - LumenRT Designer = o ® |

Add Multiple Items [J ._
toggle fEates
Close Plant Placement |-
= button
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Placing Multiple Plants in Clusters: The Paint Instances tool is used to create clusters of plants by
moving around the mouse-cursor. Each plant in the cluster is created with a slightly different size (scale)
for a sense of randomness. TIP: The cluster can consist of multiple plant types or a single type.

WARNING: Placing large plant cluster significantly reduces the performance of the LumenRT model and
may crash the software.

TIP: This tool may require single click to start the plant cluster and then click and drag the mouse cursor
to form the plant cluster.

Paint Instances § tool
(Used to place clusters of plants)

s Selected Plant(s) type

Delete Plants in

Cluster D

Base Scale:
Relative Size of Plants

Scale Variation:
Randomness in size,
rotation, and type of plant
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28H.2 Edit, Move, Rotate, and Scale an Object after Placement

After placing an object, it can be moved, rotated, and/or scaled in size. For editing purposes, the object
must be selected, and the Object Properties must be shown. After the object is selected, editing arrows
are shown near the base of the object. Hold down the Left-Click button and move the editing arrow to
reposition the object.

TIP: To scale the size of an object, first the EI button must be selected in the Object Properties menu.

s Plant is selected with the
Object Selection tool to
open the Object Properties

Scale the Size of
the Object ]

960.9mi. | IP6m. 1202
n) B60S 0000 Lmoe

N amntenlll Object Selection
- SOU tool ﬂ

ey

Raise/Lower
the Object

Editing Arrows 5
at the base of
the Object
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28H.3 Place Objects

Placing and editing objects is like placing and editing plants. See 28H.1 Place Plants and 28H.2 Move,
Rotate, and Scale an Object after Placement.

Among the several tools for placing objects, the most applicable object placement tools for FLH projects
are the Place Outdoor Object and Place Building tools. The signage and buildings options found in
LumenRT are limited. For a complete LumenRT Model, it may be necessary to import custom objects.

Place Outdoor Objects tool: This tool contains pre-created objects for placing signage, traffic lights,
traffic cones/barrels, flag poles, manholes, benches, trash cans, mailboxes, and bike racks.

LumenRT =
Outdoor Object
Library

A ‘orte201701_LumenfT' - LumenRT Designer

& x

- < n PR — Additional
: W : - Rl = *
P [a ce ?cr)‘o |O b] ect ROAD OBRJCTS AND SIGNS W

" :.__. —
g Place Outdoor Objects Road Objects

‘ 9 —rdY and Signs

l] {= category

S @)

A '9rte201701_LumenRT - LumenRT Designer . LumenRT
Building Library

- -
a8 \ :

) - ’m
Place an Object | iVl " Additional
tool Categories

jll Place Building . “
i T
s M

|
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28H.4 Import a Custom Object

3-Dimensional models and objects can be imported into LumenRT Model. The custom object must be
packaged in a file type shown below:

e .bim or .ibim (BIM Model)

e .vob (VUE Object)*

e .raw (Raw Format Object)

e .dae (Collada Format Object)
e .fbx (FBX Format Object)*

e .obj (Object Wavefront)*

e .3ds (3D Studio Export)

e .3sm (Scalable Mesh)

e .hdf5 (MOHID simulation)

File types marked with an asterisk (*) can be exported directly from the OpenRoads Designer Software.
For example, a 3D object modeled in ORD can be exported as a .vob, .fbx, or .obj file.

BEST PRACTICE: The recommended file type for exporting objects from ORD is the .fbx file type.

Placing custom objects in ORD is the same procedure as placing plants, objects, vehicles, and characters.

Select the
Place Object
tool Y ————
ke [[Timed =] @B

2 Hame Date Trpe
Select the | Theee Pamel Sigevols 2002 10:36 AM VOB File

Import Object
tool

Locate the Object File
and press Open

When placing the Object,
hold down the Left-Click
button to Rotate the Object.
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28H.4.a Create a Custom Object in OpenRoads

This section gives a brief synopsis of creating a custom object in ORD for placement in LumenRT.

When creating objects, create a new ORD File using a 3D Seed File. Objects should be drafted in an

empty 3D Design Model .
LumenRT, the ORD File should contai

n a single object.

NOTE: Create a new ORD File for each object. When importing into

Drafting an object is accomplished with 3D drafting tools found in the Modeling workflow. Each element
should be a 3-demensional solid object.

Each element must be assigned a Material. After drafting an element, select it, and assign a Material in

the Properties @i box.

Modeling
. workflow . _
k4 Modeling - 18 s o - IO )
Home View Curves Solids Surfaces Mesh Content Analyze
2 Slab o) v 4+
% None ¥ | Default K'_) @ 'fg 4 O
() Sphere Pl S -
= a2 = v || = v v ) — olig By ,
E 7 g =0 7@ g [ Cylinder Profile~ /) = %

Constraints

=

Utilities Drawing Aids
v I | 0 & 89
rar ;o My L
s N
Move Copy Rotate | -
{ = 7 solid

Attributes

o View 2 - Front,

= ot A PRPC@AD G

Use tools found in the

Home and Solids tabs

Manipulate

Collaborate

FLH_Menu

&L @i

Modify Features Boolean

X

Tools ~

Madify

Material

In the Properties &
assign each element a

(@] Properties -

4 %5 Elements (1)
4 @ Parametric Solid
> 77 Solid of Extrusion #2

General
Geometry

Material

Attached Material Ry [GT]

Extended

Named Presentation

Raw Data
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TIPS FOR DRAFTING SOLIDS IN THE 3D DESIGN MODEL ":
AccuDraw inputs and Keyboard Shortcuts must be used for accurate drafting in 3D.

The following Keyboard Shortcuts should be used to ensure the AccuDraw Compass is aligned with the
appropriate 3D Plane when drafting. If the AccuDraw Compass is NOT carefully monitored, then it is
possible to draw an element at an intended angle.

Top Rotation: Press the “T” key to execute this Keyboard Shortcut. The AccuDraw Compass will rotate
to the X-Y plane.

Front Rotation: Press the “F” key to execute this Keyboard Shortcut. The AccuDraw Compass will rotate
to the X-Z plane.

Side Rotation: Press the "S” key to execute this Keyboard Shortcut. The AccuDraw Compass will rotate
to the Y-Z plane.

NOTE: The Keyboard Shortcut must be executed during the operation of a MicroStation drawing
tool (i.e., Place Smart Line tool). For example, select the Place Smart Line tool, select the start
point for the line, and then execute the Keyboard Shortcut.

TIP: Enable the ACS toggle to show the ACS Triad. The ACS Triad provides a visual orientation
reference to compare with the current rotation of the AccuDraw Compass.

_ _ Unrotated
w View 2, Design SurvFt-3D

AccuDraw Compass
fed ~ .é/@/e/oi'd::w 7 JE

7. 7

evel Overrides @ Press "T" key to rotate the

AccuDraw Compass to
the X-Y Plane

View Number: 2 ':_11E§

@ Presentation

Display Style:

3¢~ ClipBack

% =3
P9l TIP: Toggle ON the ACS Triad - &@
through the \;

~| View Attributes [~ menu
ﬁﬂimgns_igns, F __m""' bt s

f...,- T e et T ——— |
Front Rotation (X-Z Plane) /] Side Rotation (Y-Z Plane)
Press the "F" key Press the "S" key

¢
<&
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TIP: Use the View Rotation @ tool to change between Top, Front, and the Right View orientation. As

shown in EASIB.iiMove Around and Orbit the'SD'Design Model, use the Rotate View *J option to orbit the

view orientation.

ul View 2, Restroom

= E ]

WMol ARPACHED HWZEE HWXY

*] 1 Rolate View

Top View
Front View
Right Wiew
BEametnc View

Top View

Bottam View
Back View
Left View

(=T L= R =L B L B LR LR |

Right-Isomelric View

L 39EE 9880

Open as ToolBox

Draft elements in the
Top, Front, or Right View

i View ? - Front, Restre

EREETY X

SRy

Front View E= &7 5%

u View 2, Restroom
Rgeves 24l

@

Right View
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Use MicroStation Drafting tools (i.e., Smart Lines, Rectangles, and Circles) to create a closed, planar

shape. Draw the closed, planar shape from the Top View

, Front View, or Right View orientation.

&4 Modeling v "HERa«a-» 2 hQean =G ¥
Home View Curves Solids Surfaces Mesh Content Analyze Constraints Utilities Drawing A2
@ None + || Aux 02 v @‘ p 8=~ oo | O~ +~
e E = () Sphere /{n\s -

| v || = v || = v v ) Expl ac — :

E: =0 =1 W0 ‘ PO tools~ &+ B+ | (3 Cylinder - 3%
Attributes Primary Placement
o View 2 - Top,Restroom C t Sh — “c'i ] h th
----- ustom dape drawn wi e

=k w4 LMY

Place Smart Line tool.

Drawn from the Top View.

Then, use the Solid By Extrusion tool to extrude the planar shape into a solid volume. NOTE: For

complicated shapes, this tool may fail, and the shape will NOT be extruded.

If this happens, then drawn

multiple smaller shapes that match the geometry of the original shape. Extrude the smaller shapes.

E Modeling

v V8 HE B e - Lo NGeE =g s
Home View Curves Solids Surfaces Mesh Content Analyze Constraints Utilities Drawing A
# None v | AUX_02 & Slab ’0 A O+~ .- .J —7 0_'5 :
() Sphere S O~ I am
[ I = =1 v @ - 0 _] Gylinder Fg;rolfﬁer ) v 3% Move Copy Rotate I
Z7 wlate

Use the Solid By Extrusion
tool to create a solid volume.

QAREE SV

=
ekl g
‘\)

v |

Solid by Extrusion %
Extrusion along a curve of Custom Profile
Solid by Revolution

Thicken Surface

Set and Lock the

4‘%‘ Solid by Extrusion

[

D Keep Original

D Parametric

Distance: | 5.0000

x)

Thickness: | 0.0000 X/ | None

Distance value
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28H.4.b Export an Object File Type from OpenRoads

After the object is created, it must be exported from OpenRoads in a file type that is compatible with
LumenRT. In this case, the object is exported with an FBX (*.fbx) file type.

ol a2 dERQENSTE -

View Curves Solids Surfaces Mesh Content Analyze Constraints Utilities C

a Modeling

- < g @@ [ ¥
1 1@ w8 IS
b IR W
h Element Fence
- Is* % v & | Selection s Tools» ) ~
Select File |~
- OpenRoads Designer CE 2021 Release 2 Search Ribbon (F4 o - @ h¢ @ =0 X
Export File Data Exchange File Types
) Common File Types
PDF (*.pdf) Adobe PDF.
é 3D Modeling File Types
CGM (*.cgm) Computer Graphics Metafile.
e Visualization File Types I3
£ ve Settings
< nd Mail Collada (*.dae) Collaborative Design Activity. An interchange file format for interactive 3D applications.
Clos
S e I e Ct DXF (*.dxf) Drawing Exchange Format. A drawing exchange file format supported by most CAD packages.
Tools E h
Settings g
F i I e T e s FBX (*.fox) Filmbox format. A proprietary format owned by Autodesk (7).
Properties y p
Print IGESK igs) Initial Graphics [Specification.
Import
eoon Select Export | o Select
Ciil Tools E 3 f b
FBX (*.fbx
Publish iModel STEP (*stp) Standard for the Exchange of Product model data (AP203/AP214)
Help 4 » -

After selecting the FBX (*.fbx) file type, the following options are presented. IMPORTANT: CHECK the
“Invert Y and Z” box. If this box is UNCHECKED, then the object will be upside when importing into
LumenRT.

ﬂ FBX Export Settings x

Units: |Active Units -
éStroke Tolerance {Meters):§ 0.1 [}[}DD|
|:| Convert Undisplayed Levels

CHECK the InvertY and Z
Invert Y and Z box. [_] Export double sided

Stroke Tolerance (Meters): This setting affects how curved surfaces appear in the rendering. Curved
surfaces are simplified into polygons in the exporting process. This setting affects the size of the resulting
polygons. If this setting is increased (i.e., 0.2), then curved surfaces may appear jagged because the
polygon sizes will be larger. If this setting is decreased (i.e., 0.05), then curve surfaces appear smoother.
NOTE: Decreasing this setting results in smoother curved surfaces but will increase the file size and
rendering processing times for the object.
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Convert Undisplayed Levels: If this box is CHECKED, then Levels that are currently turned OFF will be
included in the export. If this box is UNCHECKED, then only Levels that are currently turned ON will be
captured in the export.

Export Double Sided: If this box is CHECKED, then the interior faces of objects are rendered. Keep this

box UNCHECKED, because interior faces are NOT visible for solid objects and this setting increases file size
and rendering processing times.
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28I — PLACE VEHICLES/CHARACTERS AND ASSIGN ANIMATION PATHS

Use the Place Vehicles tool to add vehicles to the LumenRT Model. After placement, a custom animation
path can be programmed to drive the vehicle.

LumenRT
‘ ‘grte201701_LumenRT" - LumenRT Designer ve h ic I es
; Library

NOTE: All Vehicles can 8 NOTE: Vehicle Color can
be assigned a custom be edited after placement.
Animation Path. - =

Fiy fwdjback

@
o]
Move

Use the Place Characters tool to add humans and animals to LumenRT Model. Characters in the
Walking category can be assigned a custom animation path. Also, the Walking category contains a
character that is riding a bike.

LumenRT
Characters
Library

j ‘grie201707_LumenkT" - LumenRT Designer

Place Characters
tool ‘ P

Characters

WALKING

A NOTE: Characters in the
Walking category can
be assigned a custom
Animation Path.

=)

Toggle tools  More
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28I.1 Place a Vehicle

Before placement, select a vehicle type from the LumenRT Vehicle Library.

IMPORTANT: In placement of the vehicle, hold down the left-click button and move the mouse cursor to
rotate the vehicle. Release the left-click button to place the vehicle.

[ A 'ort=201701_LumenRT" - LumenRT Designer

'1

Select the
Place Vehicle
tool

2

Select a Vehicle
from the Library.

o/ i

“q

J 3

he S When placing the Vehicle,
= hold down the Left-Click
button to Rotate the Vehicle.

»

= 8

Toggle tools  More

r3 g

Current Mode: %

>
. 0
[A)  Fy-thru > Lk el Fly fd back s

28I1.2 Edit a Vehicles Color and Position after Placement

Editing the vehicle’s color and placement is accomplished through the Object Selection menu. After the
vehicle is selected, editing arrows are shown around the base of the vehicle. Hold down the Left-Click
button and move the editing arrow to reposition the vehicle.

Select the Vehicle with the
Object Selection tool to
open the Object Properties

»r- ~
AN\

/

R~

¥ z _.’I. .f I

4e0.9m. | 276, | 1203, R, Y
7 359830 | 0.0 | 30480 Ff

kb | Change the Color )
COLOR o i of the Vehicle .

L/

4

k. Move the |
1 Vehicle
Rotate the

Vehicle

{ e

- A .
B = @
Move Orhit Topgle toals  More:
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28I1.3 Assign an Animation Path to a Vehicle
Creating an animation path for a vehicle is accomplished through the Object Selection menu.

NOTE: When creating static renderings (i.e., screen shots), then animation paths are unnecessary and
should NOT be set. Animation paths should only be set if video capture is required for the project.

Select the Animation Settings ﬂ icon to access the Animation Path menu:

PSelect the Vehicle with the
2 0 e — Object Selection tool to o x
¥ TN B open the Object Properties

3

Select the
Draw Animation Path
& button
I- \\ \-.\
2 , .\'\.\"\\'
Select the

Animation Settings
Bl button

\

!

After the Draw Animation Path H is pushed, the path is drawn as a spline. Left-Click at vertex points
along the path to steer the vehicle and define the spline. Vertex points are shown as red squares.

; Push the
Draw Animation Path
[ button to finish
drawing the Path

Left-Click at Vertex Points along
the Path to steer the vehicle.
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Animation Settings: After setting the Animation Path, set the speed and other settings for the
animation.

j ‘grte201701_LumenRT" - Lumenk

pre gl Loop and Pendulum
e options

Speed of
Vehicle

Stop (Pause) the

Vehicle at a Vertex.
Use the buttons to

See TIP*: , / Swii_:ch Vehicle
v/ | Location between

Delete the Y = Vertices
Animation Path

Delete a

Switch Between Path Vertex
Path Vertices (KeyFrame)
(KeyFrames)

See TIP*:

NOTE: A “KeyFrame” is placed at every vertex in an animation path. For animation paths, a "KeyFrame”
represents a direction change in the animation path. Also, "KeyFrames” are needed for locations where
the animation is to pause (i.e., a vehicle parked).

TIP*: To show a vehicle coming to a stop, place a vertex at the desired stopping location. Use the

PN buttons to position the vehicle on the stopping vertex. Use the Pause option to set the stopping
time for the vehicle on the selected vertex.

Loop and Pendulum Options: These toggle options determine how the vehicle behaves once it reaches
the end vertex of the animation path. If both toggles are OFF, then the vehicle will restart at the start
vertex after it reaches the end vertex.

Loop : If this toggle is ON, then the first and last vertices are automatically connected, which
causes the vehicle to drive in a loop.

Pendulum !: If this toggle is ON, then the vehicle will reverse after it reaches the end vertex of
the path.
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281.4 Place Characters
Before placement, select a Character from the LumenRT Character Library.

IMPORTANT: In placement of the character, hold down the left-click button and move the mouse cursor
to rotate the character. Release the left-click button to place the character.

201701 _LumenRT - LumenRT Designer

Select the
Place Character
tool

s ' When placing the Character,
hold down the Left-Click
button to Rotate the Character.

TIP: If a Character from the Walking category is used, then program an animation path after placement.
See 28I.3 Assign an Animation Path to a Vehicle.

I A "grte201701_LumenRT" - LumenRT Designer 1 - a x
Select the
Animation Settings
E) button

Select the
Draw Animation Path
- button
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28] — MODIFY THE WEATHER, CLOUDS, AND SUN POSITION

The Weather and Season settings B are primarily used to the appearance of the sky, sun (shadows),
and clouds.

Weather and Season

Settings P .
Sun Position
and Season
Click here to assign
a HDR Map

Amount of Clouds
in the sky.

AP
Use map

TIP: Set Haze slider o il v
<
all the way to Clear. ‘.\\ —
Direction and Wind Speed for the Clouds. |
TIP*: Set the Speed to 0 for static renderings
Wind in Plants animation

Birds in the Sky and Trees.

WARNING: Adding Birds
greatly reduces performance.

Sun Position: These settings affect the position of the sun, which affects the orientation of shadows in
the LumenRT Model.

Time: Affects the position of the sun according to time. For example, if placed at 6:00PM, the sun
will appear setting in the west.

North: Changes axis position of the sun as it travels through the sky.
Date: Affect the position of the sun in relation to the Time.

Season: This setting affects the condition of leaves on plants and trees. If set in the middle of the
slider, leaves will appear full and healthy (summer). If set to the far right or left, the leaves will
fall off the trees (winter).

HDR Map: An HDR map is a 360° panoramic image take from a single viewpoint. An HDR map can be
used to replace the Terrain Background and sky. Use the Rotation slider to spin the HDR map. Use the
Brightness slider to dim or brighten the HDR map.

Weather: These setting control the overall number of clouds or haze in the sky.
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Clouds: These settings control the direction of the wind and movement of the clouds. TIP*: For static

renderings, set the Speed to 0 to ensure the clouds stay in the same positions for screenshots from
different perspectives.

Wind in Plants: This slider controls the animation effect of wind through plants. If the slider is
increased, then plant movement will increase.

Birds: By default, this is set to None. If the slider is increased, then birds are added to the LumenRT
Model. WARNING: Adding birds is very graphically intensive and may slow down the LumenRT model.
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28K — TAKE SCREENSHOTS AND VIDEOS OF THE LUMENRT MODEL

Creating Screenshots and Movies are accomplished with the tools shown below.

TIP: Before Creating Screenshots and Movies, set the Graphics Quality to the highest setting (5 stars).
Doing so increases the graphical quality of the rendering.

| j ‘grte201701_LumenRT" - LumenRT Designer

Take Screenshot
tool

Create a Movie
tool

TIP: Before taking Screen Shots and Videos,
set the Graphics Quality to the highest setting.

-
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28K.1 Taking Screenshots

When the Screenshot tool is pressed, the currently shown graphics are captured. After the capture,
LumenRT displays the file location where the Screenshot file is saved.

o Orient and orbit the LumenRT Model to the desired Screen Shot position.

o Select the Screenshot tool.

TIP*: Right-Click on the Screenshot tool icon to open the Photo Options menu. In this menu, the
Quality, Size, and, Destination (file location) for the resulting screenshot can be specified. Settings
manually changed in the Photo Options menu will be saved for any future screenshots.

i ‘grte201701_LumenRT" - LumenRT Designer

Orient the LumenRT Model to
the desired screenshot position.

Select the
Screenshot tool

LumenRT 2016

shown after the
screenshot is taken.

Saved grte201701_LumenRT_002.jpg in [C:\Usersbrendan'Desktop] and also added it to the photo strip.

Oeak M Don't show again.

TIP*: Right-CIic_k on the
Screen Shot tool to open
Photo Options menu.

QUALITY
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28K.2 Creating Movies of the LumenRT Model

When the Create a Movie tool is selected, then the Movie Editor is shown at the bottom of the LumenRT
interface window.

A Movie can be taken from a single, fixed position. Alternatively, a camera path can be programmed to
show the camera moving/transition from different locations in the LumenRT model.

28K.2.a Create a Movie from a Fixed Position

To create a movie from a fixed position, orient the LumenRT model in the desired position.

o Select the Create a Movie tool.

In the Movie Editor, select Create a Movie. A screen shot of the current location will be shown
in the Movie Editor.

j ‘grte2017071_LumenRT" - LumenRT Designer

1

Select the A
Create a Movie tool £ 8

2

Select
Add a Movie Clip
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Hover the mouse-cursor over the screenshot and left-click on the n icon at the bottom left-

o corner of the screenshot.

This icon sets the movie time shown at the screenshot location. By default, this value is 0
seconds. Set the screenshot time to the desired duration of the video (i.e., 20 seconds).

o To export the movie, select the E button and select Export Clip...

Left-Click on the [ icon. Select the B button and
select Export Clip...

Key-in the desired
Movie Length Time
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28K.2.b Create a Moving Camera Path for a Movie

Creating a Movie with a moving camera path is accomplished by taking individual screenshots
(KeyFrames) at different locations. When the movie is played, the camera path will automatically
move/transition from the first screenshot location (KeyFrame) to the next screenshot location and so on.
When played, the camera path takes the shortest route between screenshot locations and pan/orbit the
camera in a smooth manner.

Select the Create a Movie tool.

Position the LumenRT model in the start location for the camera path.

In the Movie Editor, select Add a Movie Clip. A screen shot of the current location will be shown
in the Movie Editor.

A ‘orte201701_LumenRT' - LumenRT Designer

1

Position the LumenRT Model at the
starting location for the Camera Path

Select Add a Movie Clip
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Position the LumenRT in the next location along the camera path.

A
In the Movie Editor, select the Add KeyFrame EXd button.

Repeat step o until the camera path route is fully defined by screenshot locations.

To export the movie, select the E button and select Export Clip...

009

The Export Clip... recommended settings are shown on the next page.

i ‘grte201701_LumenRT" - LumenRT Designer

./t

Position the LumenRT Model in the

Camera Path Transition Time next location for the Camera Path
between Sereenshot Locations

Select the Add KeyFrame [i§ button

Select
Export Clip...

Second ScreenShot
shown in Movie Editor
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Export Clip Recommended Settings: The recommended settings for the clip export are shown
in the graphic below. Typically, the default options are acceptable. However, the Destination and Video
Encoder and should be changed.

Resolution: When resolution increase, the video quality increases. Using too low of a resolution may
result in grainy video quality. However, increasing resolution also increases file size and processing times
for the export. The recommended Resolution is 720p HD (1280 x 720).

Destination: The Destination option specifies the file location where the animation clip is saved. User
the Other: option to manually specify a file location. The Save as: box sets the file name.

Show Compass: If this box is CHECKED, then a Compass is shown in the bottom left-corner of the
animation clip. As the animation clip progress, the Compass to always point north and provide a sense of
direction.

Quality: The Quality setting determines the graphical quality of foliage, grass, reflections, clouds,
shadows, and other LumenRT objects. Increasing the Quality will increase the file size and processing
times for the export. The recommended Quality is Standard or Super Fine.

Video Encoder: The Video Encoder setting determines the file type for the animation clip. The
recommended Video Encoder is the Windows Media Video 8 option, because this file type can be
opened by standard video software.

Frame Rate: The Frame Rate corresponds with the smoothness of motion in the animation clip.
Increasing the Frame Rate will increase the file size and processing times for the export. The
recommended setting is 25 fps or 30 fps.

Range: If the All option is selected, then the entire animation clip is exported. Selecting the Frames:
option allows a specified portion of the animation clip to be specified.

Movie Options

RESOLUTION QUALITY Set the Video Encoder to
BIYHEL S0 ) s Windows Media Video 8.
@TV PAL (768 x 576) O5tandard
@ TV Wide (1024 x 576) @ 5Super fine
O 720p HD (1280 x 720)

® 1080p FHD (1920 x 1080)
®Other: Windows Media Video 8

VIDEO ENCODER

Frame rate:
@25 fps
DESTINATION @ Custom:
@ Desktop
@ Pictures Folder

1280 v X 72

Select Other: to specify a S
File Location_ g C:\Users\brendanPictures\Bentley\B
Saveas: grte201701_LumenRT
The Save As: box sets
the File Name B show Compass

RANGE
Oal

®Frames:

Cancel
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