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Presentation-quality renderings play a crucial role in the product
development process. Realistic, photograph-quality renderings are
especially important for consumer products, where visualizations in
real-world settings are used to sell a concept or an idea to the
customer or to a company’s development team. It ultimately allows for
organizations to make better decisions right on the digital model,
thus significantly reducing the need for physical prototypes.

Until recently, high-quality rendering was a specialty application
requiring expertise beyond that of the typical product designer. While
many CAD solutions have included rendering capabilities for quite
some time, the procedures for defining environments, light sources
and intensities, and other key rendering inputs could be a tedious and
lengthy trial- and-error process. The production of appealing,
photorealistic images was typically the domain of experts using tools
outside the CAD system.

A new technology called Image-Based Lighting (IBL) is bringing
ultra-realistic visualization into the mainstream of product design.
Using an advanced image format called High Dynamic Range Images,
Image-based lighting dramatically reduces the time and effort required
to produce images with stunningly realistic lighting effects. This
technology originated and is broadly used in the entertainment
industry for the creation of computer graphics special effects.
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High Dynamic Range Images (HDRIs) contain much more illumination
information than conventional image formats, in effect capturing all the
real-world lighting information in a scene — from both natural and artificial
sources. Image based lighting uses the information in the HDRI to
illuminate CAD models for the rendering process. With HDRIs, image-
based lighting eliminates all the setup of environments, light
sources, and intensities typically required for photorealistic renderings
— the user simply orients the model and the image.

Image-based lighting using HDRIs has been incorporated in the latest
release of NX, UGS’ premier CAD/CAM/CAE solution for digital product
development. Included at no additional cost to customers of NX
rendering and visualization tools, image-based lighting can reduce the
rendering and visualization process time from hours to minutes. Because
of the speed and simplicity, product designers can now produce
photographic-quality visualizations in a matter of minutes instead of
hours — within the same system they use to model the product.

With the image-based lighting in NX, UGS is also delivering sample
HDRIs that can be used for immediate productivity. These images,
captured exclusively for UGS customers, include a variety of
photographic studio scenes with professional lighting setups, as well as
an outdoor beach scene. With the next interim release, NX 4.0.1, the
HDRIs will be included on the software media — in the meantime they are
available for customer download from the Global Technical Access
Center (GTAC) customer web site.

© UGS Corp. 2005. All rights reserved.




A

‘;
UGS

Transforming the
process of innovation

N |
" Getting started

Some basic setup before you render
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" HDRI range

Understanding the lighting and reflections in the various HDRI
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indoor photographic studio outdoor

High Key Studio

Style of lighting
that aims to
reduce the
contrast ratio (key
to fill light)
present in the
scene. High-key
lighting can be
harsh and has
little contrast.

Low Key Studio

Style of lighting
that aims to
produce a bold
contrast
between light
and dark. Low-
key lighting has a
much higher
contrast ratio than
High-key lighting.
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Tabletop Soft Studio

Style of lighting
that aims to
produce a very
even, large, soft-
beamed light.
Tabletop Soft
lighting is for
generally smaller
products and
contains a subtle
overhead fill light.

Automotive Soft Studio

Style of lighting
that aims to
produce a very
even, large, soft-
beamed light.
Automotive Soft
lighting is for
generally larger
products and
contains a low
angle light
component.

Santa Monica Sunset

Style of lighting
that aims to
reproduce the
lighting of the
setting sun
against a blue-
gray cloud filled
sky.
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Natural artifacts are due to the
authentic setup of the
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almage | User specified image | Y
[ Image ]

Current Image: low key1024.hdr
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Setup NX Studio visual effects
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Image generated.

Setup NX Studio visual effects
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@[] Use image-based lighting (IBL)
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[ Image ]
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Understanding lighting and reflection orientation
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High Key Studio HDRI (lighting and reflection
information is fixed to the model)
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iImplemented and will be completed in a
future point release, most likely NX 4.0.1.
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9~ Ready to render

Selecting the desired HDRI and creating a High Quality Image
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Check Use image-based lighting (IBL) In order to get the best IBL results,
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Select User specified image S Range Imagg ( hgr)
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Adjusting Image Preferences to get the desired result
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N
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Facets = 1.0 (default)

A Coarse facets setting gives
faster rendering speed, but
poor results especially on
cylindrical geometry. In
general a value < 1 will
provide the best results.
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Techniques for adding a floor or base to the model
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GEﬂe Edit View Insert Format Tools Assembles Information Analysis Preferences Window Help

®set- [ 2 W N AEQAOLS]e-&- Ly 8 %. = . 4
i o @ % n ’ @ = | : Ap & g B
Sketch Extrude  Revolve  Variational Sphere Sew.. ~ Datum ~ Draft  EdgeBlend =  Shel Instance spine 7 Project Through P
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 High Quality Image

K Method Ray Traced L
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Start Shade Preview
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.

Image generated.
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\» _ _
" Setting the “floor” Material

Drag and drop the Polished
Plastic material from the
System Materials palette onto
the “floor” surface.

%. =D,

L | o v = 4 @ o
Instan pline Project Throl Law Thicken Trimmed
Featu rve Mesh  Extension heet. heet

snmmg ]
R DK I0) Gk |
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Y. Floor in Polished Plastic v

> NX 4 - Modeling - [teapot.prt (Modified) ]

Q-Eie Edit View Insert Format Tools Assembles Information Analysis Preferences Window Help -8
Y NOWH 4 B0 H. AEQRAOLSO-&- . 8%%. =D,
™ B @ Vi J m i/ @ s s | o L 4y & « @ & N3
Sketch Extrude  Revolve  Variational Sphere Sew.. ~ Datum ~  Draft  EdgeBlend =  Shel Instance spine 7 Project Through ~  Law Thicken ~ Trimmed ~
Sweep... & Plane... Feature . : . i Curve Mesh  Extension Sheet... Sheet ~

[ Save ” Plot I
Start Shade J[ Erase Shade I

] OK ” Back Hcancel]

Polished Plastic | e g

menus-dialogues ﬁ Micre
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9~ Floor in Wet Concrete

gﬂe Edit View Insert Format Tools Assembles Information Analysis Preferences Window Help

sart ) 5 W 0. AEQROLE e &-. Tk 82 %. =.
i o @ % J nn ’ @ = | f Ap g @ = I~
Sketch Extrude Revolve  Variational Sphere Sew.. ~ Datum =~ Draft  EdgeBlend =  Shel Instance Spine Through ~ Law Thicken ~ Trimmed ~
Sweep... & Plane... Feature . . : Curve Mesh  Extension Sheet... Sheet
Materials Library
[ Archives

i2
Notice subtle reflection
due the “wet” aspect of

the Wet Concrete
material.

= & D:\UG_Instal\NX4ip25\ugphoto\wpda.wa

= (1 Patterns
# (1 Miscelaneous

# (] Textiles and Fibres

= Liquid

= Nature
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= (1 Concrete
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+ 1 Paper
# (1 Rubber
# (] Ceramic
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-Formica

= s GoRGiaieshihvy s e s s m e EEE
-

-
= . \Wet cond Copy to Part

R Yo R PR

Open Materials in Part
to drag Wet Concrete
onto “floor” surface

Preview

)
<]

TR Wb G

[LERR
ton

Wet Concrete

P NX 4 - Modelng ... | [ menus-dialogues
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*’f, Floor in Pine Veneer (default) A M4

2 NX 4 - Modeling - [teapot.prt (Modified) ]
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Sweep... & Plane... Feature . : . i Curve Mesh  Extension Sheet... Sheet ~
System Materials « [
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e 3 construction
[ Save ” Plot I
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o

granite imestone
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Pine Veneer (default settings) T S

flicrosoft Power...
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Y. Floor in Pine Veneer (adjusted) '!

ggie Edit View Insert Format Tools Assembles Information Analysis Preferences Window Help
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Sketch Extrude  Revolve  Variational Sphere Sew.. ~ Datum =~ Draft  EdgeBlend =  Shel Instance spine 7 Project Through ~  Law Thicken ~ Trimmed ~
Sweep... & Plane... Feature . . : Curve Mesh  Extension Sheet... Sheet =
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Material Editor @

Preview

Name ‘lpine veneer
Texture Size |128
Image Mode Tile
Use HQI Bumps

General | Bumps | Pattern \:rransparency | Texture Space |

Type [wes Auto Axis v \

Scale 400. 0000 [

W

mEEE Ny

. ]

Draw Feedback Vector

s

8
t J
, I 3_

[ OK H Apply ][ Cancel]

Pine Veneer (adjusted scale) procesing IO 1 6. 100%

B2 Microsoft Power...
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9~ Floor in Pine Veneer D

7 NX 4 - Modeling - [teapot.prt (Modified) ]

ine Edit View Insert Format Tools Assembles Information Analysis Preferences Window Help -8
et N2+ R0 . FEQAOL e -&-. [ 8% %. =D,
M i : > 1 & i A = G "3
" Bl @ & Q m s @ o | w A & g ® = o
Sketch Extrude  Revolve  Variational Sphere : Sew.. ~ Datum ° Draft EdgeBlend ~  Shel Instance : spine " Project Through ~  Law Thicken ~ Trimmed ~
Sweep... & Plane... Feature . : . i Curve Mesh  Extension Sheet... Sheet ~
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Plot |
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Image generated.
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i"., Editing the Bumps Amplitude

‘NX

P Material Editor

Preview

Texture Size
Image Mode
Use HQI Bumps

eeeeeee

|General | Bumps | Pattern | Transparency | Texture Space

rmation  Analysis Preferences Window Help

‘E:(;\O¥J@ ‘J‘Q'V.Ea‘ D%,

=,
n ’ e o | f Ap &
e Sew.. ~ Datum =~ Draft  EdgeBlend =  Shel Instance Spine Project
Plane... Feature .

&

Type Wrapped Image v |
P F s RN 12098 Pa anaas
= || Ampitude O N
aals njs
Image S

I

OK ][ Apply ” Cancel ]

— L
- - -
= ~
- o
= -~

-t

e

Set options to edit the material; press Apply to update the Preview

For materials that contain a
Bumps aspect you can
adjust the Amplitude slider
for a more dramatic effect.
Note that the slider control is
very sensitive and requires

only small movements.

——

[52]< BX 6]

iy start BT F

B 1nbox - Microsof...

- menus-dialogues @ Microsoft Power...

Processing Lights(3) 1 Left... 100%
AP NX 4 - Modeling ...
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. Floor in Red Ceramic Tile

P Material Editor
Preview

X

Name

Texture Sze (128 v|

Image Mode \ Tie
Use HQI Bumps

General | Bumps | Pattern | Transparency | Texture Space

L e TP
- le 28.0000 3"
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Width | o0.s5000 %

Height | 0.s000

Grid Size | 0.0049 5

Grid Color  —

[ OK ][ Apply H Cancel ]

ation Analysis Preferences Window Help
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Shel Instance spine 7 Project
Feature .
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v
Thicken Trimmed
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Red Ceramic Tile (adjusted scale)

Materials Library 9
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Preview
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© UGS Corp. 2005. All rights reserved.




»
©
UGS

Transforming the
process of innovation

»
9~ Adding more realism with a background

Techniques for using a Shadow Catcher and Backgrounds
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M NX 4 - Modeling - [teapot.prt (Modified) ]
Fie Edit \ ynewi Insert Format Tools Assemblies Information Analysis Preferences Window Help

Y- (B p g0  AEQACLE - .

= Operation ~ » -
i) orent... % Q om N/ 2 i Ay
Sketch Layout » lve  Variational Sphere : Sew.. ~ Datum ° Draft EdgeBlend ~  Shel Instance : spine 7

&

Project

. | CurveMesh  Extension

. — IR . sosc Lghs.. I Etes foet o)
E | ¥ |+ Advanced Lights...

< T —
*, Materials/Textures...
[ Visual Effects...
%’ Showroom Environment...

) Raster Image...

‘ @@ High Quaity Image...  Ctri+Shift+H
! 27 Artistic Image...
& Create Animation...

Display Image...

Assembly Hidden Line...

Batch Hidden Line...

Select objects and use MB3, or double-click an object

4 - Modeiing
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i’,ﬁ Turning on the Shadow Catcher ‘VNX

00 £ i o T omin im0 Select the “ floor” surface as the

Tk e s o Shadow Catcher. It will become

e e s s S T = B transparent and will catch shadows
| upon rendering. Because it is

| "'"m%“':“m:t """" I transparent, the background will

o v,j...,.;..}...,..u‘.‘.‘ .............. ShOW through

If you wish to unselect the Shadow
Catcher surface use Shift Select
and then select Apply. It should
then turn to the default blue color.
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) NX 4 - Modeling - [teapot.prt (Modified) ]
Q-Eie Edit View Insert Format Tools Assembles Information Analysis Preferences Window Help

@ ) 3 W

™

:  Sketch

@ % 8

Extrude Revolve  Variational Sphere

Sweep...

M &/ I3 s ) s | o
Sew.. ~ Datum ~  Draft  EdgeBlend =  Shel Instance :
Plane... Feature . :

B0 | EEQAOLEe-& k3% %. =D,
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 visual Effects [Z]

Tvpe smpe v

- PG
= | vpe fpen |8
H [] Reflection Rendering

= | Color

et ow il
@ Center
En [vone_ -]

[ OK H Apply H Cancel ]

Plain background

Notice how the Shadow Catcher
gives the effect of an “infinite” floor

P—
2o

Bx ReeEdE]=

52

soft Power...

AP NX 4 - Modeling ...
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"’ Rendering on Clouds Background ‘VNX

L — For a quick abstract background try
& stare- [ [ d

L. EEQACLE]e-&-. kw2 %. =N,

| D % 5 m s - 2 a = 4 Clouds setwith arelatively large
C i g | (8) Scale and Detail set to Low

Sweep... & Plane...

Feature .

M vVisual Effects

B
Simple 9]
! ?
2]
.......................

Clouds Color _—
Scale 124
Detail W 3
S . o8
3

[ OK H Apply ]I Cance\]

Clouds background

lerf... 3P NX 4 - Modeling ...

cmg S Q‘/ﬁn-r—! 6:56 PM
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Y Rendering on Graduated Background

NX

f}ﬂe Edit View Insert Format Tools Assembles Information Analysis Preferences Window Help
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Sweep... & Plane... Feature . . : Curve Mesh  Extension Sheet... Sheet =

<

o
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4 M Visual Effects @ oo

i
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—— "
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" = n
= | Type Grdduated vl = ) .
. = [] Reflection Rendering . -4
= | |Top Color - 5
. n §
= || Bottom Color = =
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jsrasssnnnunnns ™

[ oK I[ Apply HCanceI]

Graduated background | ingegeectes
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) NX 4 - Modeling - [teapot.prt (Modified) ]
Fle Edit View Insert Format Tools Assembles Information Analysis Preferences Window Help
Y- W+ B0 H. FEQAOLLO-&-.
u] M i & i A > g
Lo @ L7 % 0 n v iy & g
i Sketch Extrude  Revolve  Variational Sphere © Sew.. ~  Datum EdgeBend =  Shel Instance : spine " Project Through
: Sweep... & Plane... Feature . : -~ : Curve Mes|
3

-

- M Visual Effects @
‘
S

User Specified Image background |,
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For an authentic graduated

effect try a modeled backdrop |
which can be as simple as an |

extruded surface consisting
of a line and a tangent arc

LT
e -
— : it A s« 3
% % . =N . /
R 4 -
S | o e & g -
Shell Instance Spli Project Through =
Featur Curve Mes!

Extruded surface

% % 96

Asphalt-2 from Material Library
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" Fine Tuning Lighting Color

Adjusting Lighting Color Saturation to achieve desired results
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Y Lighting Color Saturation =
& Lighting X

BT T S ]
YRR RO A e T L L) M visual Effects @

] [ Foreground ][ Effects ]
. | Background || IBL ]

@[] Use image-based lighting (IBL)
aImage \ User specified image v \

= : [ Image ]

Lighting Color Saturation = -1 Santa Monica Sunset HDRI |
==Tgnung lnlt‘llblt)’i. 1.0000 ;‘
@ | ighting and Shadow Accuracy

L |

@ | ighting Color Saturation

.0
A

H il [
"H .lll B T R R R A ‘

@ shadows Approximate Mapped v ‘

@ Softness Tuning
.00

2

@ Image Rotation Angle
0

U

® 1mage Up Vector Ftv

E
«Q
=2
=
-]
«
Q)
=)
@)
=
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2
c
=
jab}
=
o
>
I
o
~
o
)
w—
jab}
=
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nghtlng Color Saturation = 1 [ ok ][ appy ][ cancel |
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9~ Lighting Color Saturation

(}Eﬂe Edit View Insert Format Tools Assembles Information Analysis Preferences Window Help

Ysat- [ 3 W N FEQQCLEe-&-. Uk 8% %. =D,
# b @ % nn s @ s | & e &
Sketch Extrude  Revolve Variational Sphere Sew.. ~ Datum * Draft  EdgeBlend =  Shel Instance spine 7 Project
Sweep... > Plane... Feature .

M visual Effects
@ [/] Use image-based lighting (IBL)
mImage User specified image ¥

l Image ]

Current Image: dusk_1024.hdr

@ |ighting Intenstty|  1.0000 2

@ Lighting and Shadow Accuracy

10

S R R R R R R RRRRE
@ | ighting Color Saturation

-1.0

< i
o i
| S Shaflofls® = RftoRnfEbid” ©
@ Softness Tuning
.00

A

@ 1mage Rotation Angle
0

3
‘Image Up Vector Ftiv

I oK H Apply H Cancell

Note how the Santa Monica Sunset
HDRI is more effective on the copper
material when Lighting Color
Saturation is setto -1.0
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9~ Fine Tuning Lighting Intensity

Adjusting Lighting Intensity to achieve desired results
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Y Lighting Intensit >
& Lighting ity ‘NX

O SUINEN N, FRRACEe 6 EN %4 -
R O e S S U e L o M Visual Effects @
‘}
— = {

[ Foreground J[ Effects ]
[ Background ][ IBL ]

@ [/] Use image-based lighting (IBL)
:almage ‘ User specified image v

Tabletop Soft Studio HDRI

» == =F Current Tage: "tabletop soft1024.har " *

aLnght:nglntens:ty\ [ 1.0000 [

=« = o B RtRGANA SHAdGW ACAArECY " T
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-

@ | ighting Color Saturation
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\
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@ shadows !Approximate Mapped "]

@ Softness Tuning
|.00
3
'@ Image Rotation Angle
0
J
mlmage Up Vector 7’1 v
Lighting Intensity = 2.0 ok ][ appy |[ cancel |
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Y Lighting Intensit >
9~ Lighting Intensity N X

--| Lighting Intensity = 1.0 (default)

Bed - e Bwonos P
Tt . ve e [ewomon  Stert.

... | Lighting Intensity = 1.5

ve e Lewemon  Sert et

SR X el wel=iri

Note the improved appearance
of the Pine Veneer “floor”
with a small increase in
Lighting Intensity.
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9~ Shadows

Using Shadows and Softness Tuning to achieve desired results
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‘i’i Shadows
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P Visual Effects gl

[ Foreground ||  Effects |

| Background || IBL ]
‘ﬂ Use image-based lighting (IBL)
‘“ Image | User specified image bt ‘
|

;[ Image ]

HORI Palette
}Current Image: tabletop soft1024.hdr
@ |ighting Intensity|  1.0000 |

@ ighting and Shadow Accuracy
10
N
A
@ | ighting Color Saturation
.0

aShadows Disabled v
Il Disabled

Approximate Mapped

) Precise Raytraced

|Raytraced Translucent

0
\
-

Image Up Vector 7/ tv

[ OK H Apply ][ Cancel]
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i’( Shadows — Options

NX

Approximate Mapped
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Precise Raytraced

Raytraced Translucent




i'ﬂ Shadows — Softness Tuning

NX

Approximate Mapped

Softness Tuning =0

(default)
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Softness Tuning = 1

(maximum)
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Y. Shadows — Approx. Mapped efaut setings)

;Eﬁe Edit View Insert Format Tools Assembles Information Analysis Preferences Window Help
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@[] Use image-based lighting (IBL)
nImage User specified image v ‘

I Image ]

Current Image: tabletop soft1024.hdr
@ jghting Intensity|  1.0000 5
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0
@ |ighting Color Saturation
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3
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@ Softness Tunin(Disabled
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@ Image Rotation Angle
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4
aImage Up Vector Fv
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Setup NX Studio visual effects
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© UGS Corp. 2005. All rights reserved.




‘r", ShadOWS —_ ApprOX Mapped (softness tuning = 1)

v

stﬁe Edit View Insert Format Tools Assembles Information Analysis Preferences Window Help
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@[] Use image-based lighting (IBL)
alrnage \ User specified image |

[ Image J

Current Image: tabletop soft1024.hdr
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@ |ighting Color Saturation
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Setup NX Studio visual effects
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Y. Shadows — Precise Raytraced ¥

- 5]

;Eﬁe Edit View Insert Format Tools Assembles Information Analysis Preferences Window Help
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Setup NX Studio visual effects ==
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Y. Shadows — Raytraced Translucent
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@[] Use image-based lighting (IBL)
aImage \ User specified image v/
[ Image ]

Current Image: tabletop soft1024.hdr
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Setup NX Studio visual effects

o i 3 fa menus-dialogues | [ Microsoft Powr...

© UGS Corp. 2005. All rights reserved.




»

©
UGS

Transforming the
process of innovation

»
¥~ Fine Tuning Lighting and Shadow Accuracy

Adjusting Lighting and Shadow Accuracy to achieve desired results
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i'ﬁ Lighting and Shadow Accuracy (LSA)

‘NX

LSA = 10 (default)
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Approximate Mapped
Shadow (all)

LSA =50

LSA =300




i"., Influence of LAS on Softness Tuning

‘NX

Precise Raytraced
Shadow (all)

Softness Tuning =1
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LAS = 10 (default)

served.

LAS = 500 (max)




v

Y. Lighting and Shadow Accuracy = 10

M NX 4 - Modeling - [teapot.prt (Modified) ]
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Renderings created using NX 4 IBL and HDRI
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¢~ Questions or Comments

Let us know what you think...
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¢~ Questions or Comments .

» If you have questions or comments regarding this
NX Visualization Tutorial, then please contact:

John Jacobsen

Senior Product Manager NX
Industrial Design / Styling / Visualization
|acobsen@ugs.com

714.952.6462
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