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Format

A 25-30 minute presentation followed by a 10-
15 minute question and answer session

MPlease submit your questions anytime using
Question box in the GoToWebinar control panel
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An Introduction to the TracePro RepTile
Property and the Texture Optimizer

Presented by :



http://www.lambdares.com/

In this webinar you will:

AGain an understanding as to what the TracePro RepTile
property is and its capabilities and benefits

Miscover the types of features that can be modeled and
what a Texture File is

A_earn how to create a RepTile in TracePro and how to
apply them to your model

ASee examples of RepTile properties applied to models in
TracePro
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In this webinar you will:

A_earn how to use the Texture Optimizer Utility in TracePro
to optimize the texture pattern for light extractors in
backlight applications such as LCD displays

fSee an example of using the Texture Optimizer Utility to
optimize the texture pattern for a handheld display
application

Adave your questions answered in the Question and
Answer session
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Current TracePro Release

AracePro 7.0.7

ACan be downloaded by anyone with a
current Maintenance and Support Agreement

Avww.lambdares.com
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‘racePro Early Access Release

Nrace

ACanb

Pro 7.1 Early Access

e downloaded by anyone with a

current Maintenance and Support Agreement

Avww.lambdares.com

MPlease see our August 2011 Webinar

showin

g the new features in TracePro 7.1

Aittp://lwww.lambdares.com/webinars/
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An Introduction to the TracePro RepTile
Property and the Texture Optimizer
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What is RepTile?
RepTile = Repetitive Tile

AJsed to define repetitive microstructures in a convenient
way

Aviathematical representations of the repetitive structure

Aallows for smaller file sizes as well as faster and easier
modification of the structure

ARequires TracePro Expert edition
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What is RepTile?

A RepTile properties may be applied to planar surfaces.

A RepTile region is bounded by a rectangular or circular
boundary.

A Many geometry types may be made as either a Bump or
Hole.
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A Simple RepTile Example

1mm diameter hemisphere

S === )
AL @ EOSE®E
~ Catalag Catalog: Mame: |1rmm hemizphere ;l

""\"_I'j':I Latalog.. Drescription: I I Hele B u m p 0 r H OI e

Delete Catalog | RepTile Type — Tile Parameters

Add Property... | L . Width: |2

Delete F'ropertyl . .

Geametry Type: [Sphere Height: |2 TI Ie Slze

Copy Property |

— Data Pointz

[elete. ..

| 1=
(=8
=N

Radius (mm) | Depth/Height (mm}
0.5 0.5

4 m 3 Table |

Define -> Edit Property Data ->RepTile Properties
I
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A Simple RepTile Example

Bump and Hole

k. k.
Bump Hole

e
TracePw: Jambdg




A Simple RepTile Example

1mm diameter hemisphere

Bulk Scatter

Class and User Data
Color

Diffraction

Exit Surface
Fluorescence
Gradient Index
Impartance Sampling
Material

Mueller Matrix
Prescription
Raytrace Flag

| RepTile|

Surface

Surface Source
Temperature
Temperature Distribution

RepTile

— Property [y

Catflog: I Davel

I Brme; I'Imm hemizphere

Ll Lo

I |

I

Surface Catalog: I Drefault

Surface Mame: I <Mones

Led L

- Boundary and Orentation

IHectanguIar vI Width:|2 Height: |2

o —— gl LD A )
S |-1.5 e |-1.5 e IEI = |0
N IEI ' IEI A I'I " I'I
i IEI £ IEI i IEI i IEI
Esport | Apply I Wiew Data |

~ RepTile
Name

Boundary
Shape and
Size

TracePw 2 ‘ﬁ%‘%&:‘%




A Simple RepTile Example

1mm diameter hemisphere

Bulk Scatter | RepTile
Class and User Data
Calor — Property Data
Diffraction Catalog: IDEI'-."E!J ;I
EEE:;::E RENER I'Imm hemizphens ;I
Gradient Index | ISphere
Impartance Sampling
Material Surface Catalog: IDefauIt ;I
Mueller Matrix
Prescription Surface Mamne: |<N|:|ne> ﬂ
Raytrace Flag . .

— Boundary and Orientation
Surface IHectanguIar vI ‘Width: I2 Height: I:2

Surface Source Boundary Centery Onigin for tle (0,0, —— Tile Up—— Boundan Up
Temperature

Temperature Distribution Y |-1.5 3% |-1.5 e ID Y IEI
v v | v vF—
i IEI— £ IEI— i II]— i II]—

Esport | Apply I Wiew Data |

RepTile can
have any
Surface

Property in

the
TracePro
Surface
Property
Database

TracePw 2 ‘ﬁ%‘%&:‘%



A Simple RepTile Example

1mm diameter hemisphere

)} TracePro Expert = 2
File Edit View Insert Define Raytrace Analysis Reports Tools Utilities Macros Window Help
D|@(E] & 4[] o|~] «|ele| 6] k[ 2| ORB0|| <= 6@E #le|w| LI )|
Q9| RI& 2| R|E]]| +] e ]l Ao H]| BB ] P Ba] (D] 4[] 2]
4} Modek[Hemisphere model.oml]:1 [= [@ ][] | 4¥ Model[Hemisphere model.oml];2 [= =] =]
.~ Block1 .~ Block1
L"
il
LX
Mo
4} Model[Hemisphere model.oml]:3 IEI@
.. Block1
hg
M
[
Y
L»Z
Madel I Source IRad\anca
For Help, press F1 |%:-3.614208 V:-4 610512 Z:0,000000 mm [%:0.000000 ¥:0.300643 Z:8.161706 mm [ Num [

To Display a RepTile: View ->Display RepTiles -> RepTiles & Boundary
e
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A Simple RepTile Example
Adding More Tiles

Bulk Scatter

Class and User Data
Color

Diffraction

Exit Surface
Fluorescence
Gradient Index
Impartance Sampling
Material

Mueller Matrix
Prescription
Raytrace Flag
Surface

Surface Source
Temperature
Temperature Distribution

RepTile

— Property Data

Catalog: I Davel

E I'Imm hemizphere

Ll Lo

Sphere

Surface Catalog: I Drefault

Surface Mame: I <Mones

Led L

- Boundary and Orentation

IHectanguIar vI Width:lm Height: Im

o —— gl LD A )
S |-1.5 e |-1.5 e IEI = |0
N IEI ' IEI A I'I " I'I
i IEI £ IEI i IEI i IEI
Esport | Apply I Wiew Data |

Change
Boundary
Size
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A Simple RepTile Example

1mm diameter hemisphere

4} TracePro Expert | - |
File Edit View Insert Define Raytrace Analysis Reports Tools Utilities Macros Window Help
D|@lal S| 4|%|E| || w|e|e] ] M| £l OB/SI0| <] BE o els|s| SR 20
a/8/a[a]a]alE [ #] s[ululw=l o] pl[Bltlr] Bls]2[S] %] |
[r) 4} Model:[Hemisphere model.oml];2 E@
.~ Block1 .~ Black1
Surface 0 . Surface 0
) Surface 2 2 t I a1 Surface 1 9
5 Sutace2 mm X Zmm tle 5 sutoce2
Bottom Bottom v
- Surface 4 - Surface 4
& Top &-Top 9
i Entity1 é---Entityl
i Block i Block 9
. B
LX 9
Madel I Source IRadianca
4} Model[Hemisphere model.oml]:3 E@
=~ Blockl
Surface 0
e slele(ele
- Surface 2
Bottom
- SEIEIEIE
- Top
Entity 1
SIS
: IEEEE
Zy L’
10 x 10mm Boundary ¢ |D| D S|
Model I Source IRadlance Model I Source IRadlanceI
For Help, press F1 |%:-3.614208 Y:-4,610512 Z:0.000000 mm %:0,000000 Y:2.281350 Z:8197040 mm | oM [

TracePi h ‘a%s“é!::'ﬁ,



A Simple RepTile Example

Changing Feature Size

FELEH( & )BEEERE

H
:

— Catalog Catalog: IDavaJ LI M arme: |1mm hemizphere LI
&dd Catalog... | Bers Rl I I Haole
Delete Catalog | RepTile Type Tile Parameters
&dd Property... .

AI Wariation Type: [Constant width |2
[elete F'ru:upertyl
Geametry Type: [Sphere Height: |2
Copy Property |
Tile Type: Rectangles
— D ata Points

Delete. ..

| 1=
(=9
=N

Radius (mm) | Depth/Height (mm)

1

1 m r Table |

TracePw h Kesearch



A Simple RepTile Example

Changing Feature Size

=== ol
CFile Edit View Insert Define Raytrace Analysis Reports Tools Utiies Macros Window Help
D[] &I| &|%|%| o~ =] 6] dv| £ OES|D| <% @DE| o T 2ol
Wy} Model:[Hemisphere model.oml]:2 E@
= Block1 . R E|~/ Block1
! - Surface 0
o Hemisphere is now s
1 Surface 2 i B :urfacel
H ottom hd
bl 2mm diameter
- Top &-Top
- Entity 1 Entity 1
.. Block i Block

Model Scurce | Radiance

4} Modek[Hemisphere model.oml]:3 E@

E-.~ Blockl
- Surface 0
- Surfacel
Surface 2
- Bottom
- Surface 4
Top
Entity 1
L. Block

b b

Model I Source IRadlam:e Model I Source IRadlanceI

Fer Help, press F1 |%:-3.614208 ¥:-4,610512 Z:0.000000 mm |%:0,000000 Y:0.837299 Z:7.843719 mm NUM

AN N
AN N
RN
PN NP NP

T T TYTY
NN
y
™
TR
NAhEhENEN
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Microlens Array: Solid Model vs. RepTile

)} TracePro Expert | = | & 3 |

File Edit View Insert Define Raytrace Analysis Reports Tools Utilities Macros Window Help

Djw{El 8] 4 (%)% o|~| olo|e| o] x| ¥|| OR/sIm| <5 D6 @ «le|s| LIF

Q|6 &S| R[&|d] +| o e[l 2w v [H] p[A|B]c[P| Bl]=[D] [ >

W} Madek[Microlens array only.omi] (= @ ][22 ] | 4} Mode:[LED Model, RepTile, webinar.oml] ==

-+ Microlens -~ .~ Micro Lens Array
i~ Spherel [
i~ Spherel
-~ Spherel
..~ Spherel
i~ Spherel
-~ Spherel
..~ Spherel
i~ Spherel
i Spherel
..~ Spherel
).~ Spherel
i Spherel
).~ Spherel
).~ Spherel

o

2%

=
Lx

[E
[E
[E
[
[
[E
[
[
[E
£
[
[E
£
[
[E
Gl Spherel
[~ Spherel
[~ Spherel
Gl Spherel
[~ Spherel
.~ Spherel
.~ Spherel
[~ Spherel
.~ Spherel
.~ Spherel
[+~ Spherel
.~ Spherel
e
[
[E:
£
[
[E
£
[
[E
£
[

i~ Spherel
).~ Spherel
e~ Spherel

i~ Spherel

> et A 6MB file A 7KB file

i~ Spherel

o A800+ Objects A Object

e o= | AModification requires wis e | | ATO modify, just edit the |
seterees remaking model RepTile property file B

|X:-?6.426511 ¥:147.324051 £-218.

T
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RepTile Geometry and Variation Types
[ Enter New RepTile Property ‘ B

Property Mame:

IE:-:ampIe

lf-‘-.clding to Catalog: ‘webinar

Variation Type: | Conztant

Ll L

Geomety Type: | Fresnel

Fresnel

Cohe

Sphere

Ellipzoid

Hip [Manzard] Roof
Ok, Cube Corner
Prizm

Rounded Prism
Log

Enhanced Prism
Flattened Cone
Fainted Cone

Tile Type:

Geometry Options

Complete geometry descriptions start on

ﬁa%e 3.46 of the TracePro User Manual
TraceP: b h%;‘;!:&%,



RepTile Variation Types

Enter New RepTile Property g

Property Mame:

IEHampIe

[&dding to Catalog: ‘webinar

Yariation Type: I Constant LI

Geometry TYpe: (v ariable Rings/Fows
. | Parameterized
Tile: Type: | T exture File

Il ak. I Cancel |

Constant Enter data for one tile and it is repeated

Variable ring/row Enter data for all tiles for each row. Each row has all
the same tiles.

Parameterized Enter a formula for each geometry dimension and tile
dimension.
Texture Each geometry feature is placed free-form, by

entering the coordinates and dimensions in a txt file.

TracePw? Lambe's
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RepTile Variation Types

Parameterization Example

5.1 RepTile Property Editor EI@
FEALM E EBEEHA
— Catalog Catalog: IE:-tampIes ;I Mame: ISphere - Bump - Rectangles - F'a;l

AdngEatalog... Drescription: I Bump |
el Eata_llog RepTile Type Tile Parameters

MI Wariation Type: Parameterized itk |1
Delete F'ropertyl
Geometry Type: |Sphere Height: |1
Copy Property |
Tile Type: | Rectangles
— D ata Paints

Radius (mm) | Depth/Height (mm) | Decenter x (mm) | Decenter y (rmm)

Add... |
Delete... | S+ 2%cos(irow™4) | 15+.2%cos(jcol™4) 0 0
4 i 3

Table |

Height varying vs. column # and
radius varying vs. row #

L Lambd
TracemE h g{esearczil
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RepTile Tile Types
[ Enter New RepTile Pmpeﬂjr_‘ g

Froperty Mame:

|.-‘1‘-.|:||:|ir'|g to Catalog: Davel

Yariation Type: | Constant

Geometry Type: | Sphere

Led Led L

Tile Tvpe: | Rectangles

Rectangles
Staggered Rectangles
Hexagonal

ak. Cancel

Ring and Segmented Ring Tile Types also available

TracePwr h ﬁ%;‘é‘::‘c?,
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Staggered Ring Tile

& b &, g

N e P (R Py
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Hexagonal Tile

Ring Tile

Rectangular Tile
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RepTile Examples

W} TracePro Expert = | |
File Edit View Insert Define Raytrace Analysis Reports Tools Utilities Macros Window Help
D@|E & $|%|E o~ w|ofe| o] d|¥] ]| OR(B(m| <& @B @ oe|s| L[E 2]
aJajala|a|afEli +| s[ul|wl 3] e[+ e[| [i[elc]p| Bla] +[o] [w]] ]
W} Modek[Example Backlight, without RepTile.oml] [r=-|-=-|[wE3a] | T Iradiance/Miuminance Map:[Example Backlight, without RepTile.oml] [ol[=] =]
.~ Light Guide Total - Irradiance Map for Absorbed Flux
[ Surface 0 Detector Receiver Global Coordinates
[ Surface 1
[+ Bottom Wim?
- Surface 3
[ Surface 4
- Surface 5
- Entity 1
- Block
Material from Plastic
- Material name Lexan 1184 50 40 30 20 10 0 -10 -20 -30 -40 -50 1500
Bl Cylinder1 -50, -50 1400
.~ Reflector 1110 1300%--
(.~ Detector 1036 -40) 1200t--
[+ Surface 0 3| 1100t--
E Surfacel 1000t --
[+ Surface 3 i ggg :
- Surface 4 E 700+--
[+ Surface 5 g
E £ 600:--
- Entity 4 =
Block £ 500:--
™~ 400;--
300%-----
200%--
100¢-- ;
D L] L] . = !
50! 50 60 -40 -20 0 20 40 &
50 40 30 20 10 0 -10 -20 -30 -40 -50 — Horizontal
X (milimeters) — Vertical
¥
’i K
7
Min:7.5751e-008, Max:1474.7, Ave:71.113
Model [ Source [ Radiance | Total Flux.0.71113 W, Flux/Emitted Flux:0.023704, 58900 Incident Rays
ForHelp, press 1 ¥:64.385139 ¥:60.037251 Z:9.372895 mm UM

Backlight with no RepTile Texture on Bottom Surface for Light Extraction

TracePW
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RepTile Examples

File Edit View Insert Define Raytrace Analysis Reports Tools Utilities Macros Window Help

D)0 &I] 285 0| <|e|s| o] x[v] £ Oa|E]m][ <]

]

e ) e

2%

pdE| ] p| BT

alQla|@|a|&|&|5] +| | le]t] ] %]« |H]

W} Model:[Example Backlight, with RepTile.oml]

1| Irradiance/Tlluminance Map:[Example Backlight, with RepTile.oml]

.~ Light Guide
.~ Cylinder1
.~ Reflectar
E| . Detector

'
e
.
(e
o

7
o
O

%
/

Model I Source IRadlance

.
8
-
o
A

9
9

3

o
A
o

|
8
(i

0
‘2&

S
<

i
NS
2

B
SN
s

%
4
9
0
‘,(
aé,'@
X
0
o

e

5

5
o

(
Iy
» o
/:
06
e

o
e
%’%@%
s
Soues
s
Neoee
o
N
R
RN

s
%
N
)

0
¢¢

=

%

4
A
"é’
3

£

o
o

Total - Irradiance Wap for Absorbed Flux
Detector Receiver Global Coordinates

Wim2

50 40 30 20 10 0 -10 -20 -30 -40 -50

-50, 50
1515

-40)
1414

-30)
1313

Z (millimeters)

50 50
50 40 30 20 10 O -10-20 -30 -40 -50
X (milimeters)

Min:122.54, Max:2000.3, Ave:1542.8

Total Flux:15.428 W, Flux/Emitted Flux 0 51426, 906134 Incident Rays

m i
2000}-----
1800¢---
1600¢----
1400;---
1200:---
1000 :
800k--y--r-
600;--
400:--
200 ;
0 : : : : : :
-60 -40 -20 0 20 40 60
— Hornizontal

— \Vertical

For Help, press FL [ [ -47.340426 V: 9.95 Z: -37.366548 | 8191 W/m® [ M
Backlight with RepTile Texture on Bottom Surface for Light Extraction
TracePwr o

Corporation




RepTile Examples

WA T
_L_.‘ __r._______‘_,."_
i

il

I

il
i
_‘_‘_

_#
fild

f

)

| il i ,ﬁ __
i _
il
i

it
D
i
a":___h”.. !

R .A*
e
i e
e___w.‘"* _—&ﬁq
__.w-. f.”.
i
i

/

PMMA Plastic Microlens Array made using RepTile Property

Source I Radiancel

w
u]
=
3
[=]

v
w
]
]

£
3

v

Model

4} Modek[Simple Microlens array.oml]

=1 Grid Source
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RepTile Examples

H- Surface 0

i Surface 1

H- Surface 2

f- Surface 3

- Top

Surface Property: <Mone>»
. RepTile from Vikuiti

f- Surface 5
- Entity 1
- Block

Model Source | Radiance

Brightness Enhancement Films i Vikuiti BEF 11 90-50

TracePWs




RepTile Texture File
Allows the User to define the location and feature type
explicitly for each feature of the RepTile surface

Allows mixing and matching of feature types. For example, a
combination of spheres and cones could be defined.

Allowable geometry types: Sphere, Cone, Hip Roof, Ellipsoids,
Enhanced Prism, Log, Flattened Cone, Pointed Cone

ACan be Bump or Hole

Aull description starting on page 7.102 of the TracePro User
Manual

Tracemf;i% fambda




RepTile Texture File Example

RepTile Texture File

Filename: GUserddjacobsehDocument§WebinardSeptember 2011 Webinar, RepTNéodels

Date: 3/31/2010 12:00:00 AM

Version: 1.0 Feature parameters. Options will
Texture Type: 0 X-center ~ Y-center vary with feature selected.

Texture Features \ ! /
- 0

3 1 0 ﬁ.?E 0.75 \
3 1 4 0.5 0.5

3 1 -4 -4 0.5 0.5

3 1 -4 4 0.5 0.5

3 1 4 -4 0.5 0.5

2 1 2 2 1 0.1 45 0

2 1 -2 -2 1 0.1 45 0 0

2 1 -2 2 1 0.1 45 0 0

2 1 2 -2 kl 0.1 45 0 0 )

Bump or Hole: 1 = Bump, -1 = Hole

/

Feature type: 3 = Sphere, 2 = Cone

L Lambd
TracemE h g{esearczil
orporation




RepTile Texture File Example

5] RepTile Property Editor EI@
AL E BEEBH

— Catalog Catalog: IWebinar ;I M arne: ITthureFiIeEHampIe ;I

Add I:a_ItaIcug... Drescription: I IBump ;I

Delete Catalog FRepTie Tppe Tile Parameters

add Property... )

m Yariation Type: |TE:-:ture Def width: IEI
Delete F'ropettyl I
Geametry Type: N4 D f pratatsi 5
Copy Property | Enter Mew RepTile Property E
Tile Type: MAA File:
" Data Paints Property M ame:
IWebinarE wample
Add... P-‘u:lding to Catalog: ‘Webinar
Delate.. I Yariation Type: | Testure File ;I
| Canstant
Geometry Type: |v5iable Rings/Fows
. Parameterized
Tile Type:
1]4 I Cancel |

4 T 2 I

Define new RepTile property choosing Texture File as the Variation Type

L Lambd
TracemE h g{esearczil
orporation




RepTile Texture File Example

FEAE & BEEEE

— Catalog

Catalog: |Webinar

- i '/ ebinarE xample

Add I:a_ItaIcug... Drescription: I IH':'lE ;I
Delete Catalog | . .
FRepTie Tppe Tile Parameters
Add Property... )
AI Wariation Type: |Texture Def width: I‘l 0
Delete F'ropettyl
| Geometry Type: |N,f,-’.'., Def Height: |‘| il

Copy Property

Tile Type: [N File: IE:\LISers‘\diacohsen\DDcuments‘\\a\-’ehinarx‘\! _l

— Data Pointz

i

Browse to location of the Texture File

I

[elete. ..

4 m 3 Table |

Define new RepTile property

TracePws h ‘ﬁ%s“ékﬁ'&




RepTile Texture File Example

Apply Properties

(== =]

Bulk Scatter

Class and User Data
Colar

Diffraction

Exit Surface
Fluorescence
Gradient Index
Importance Sampling
Material

Mueller Matrix
Prescription
Raytrace Flag
RepTile

Surface

Surface Source
Temperature
Temperature Distribution

RepTile

— Property Data

Catalog: I"-.-'v"el:uinar

M ame: IWel:uinarE wample

Led L

ITE:-:ture File

Surface Catalog: IDefauIt

Surface Mame: I <Moner

Led L

[E oundary and Onientation

-

v
.
A

K:IU—
“K:IEI—
Z:I-'I—

Rectangular vI idthy: (10 Height; |10 Depth: |1
Boundan Center Te:-:ture Crigin Te:-:ture p Boundary Up

K:IU—
“f:|1—
Z IEI—

X:IU—
Y:I'I—
E:IEI—

— Firel Dimenzions

Width: |1n Height: |10 |H.;.|E |
E wpart | | Apply I Wiew D ata |

/

Apply new RepTile property to a surface in the model

Boundary

L Lambd
TracemE h g{esearczil
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RepTile Texture File Example

El-.~ Block1
-- Surface 0
E- Bottom

RepTile from Webinar
RepTile Surface: WebinarExample

/- Surface 2
i Surface 3
i Surface 4
i Surface 5
- Entity 1
.. Block

TracePw  Kesearch




RepTile Summary

MARepTile allows you to create repetitive structures quickly and easily
ANumerous geometry types are available

fSeveral variations are available for tile positioning

AVodel sizes are greatly reduced and raytrace times can be faster
AGeometry is easily changed by editing the RepTile property file

Alexture File allows you to explicitly define feature types and location
and allows mixing and matching of feature types

e
TracePw: Kesearch
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TracePro Texture Optimizer Utility
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Texture Optimizer Utility

File Edit WView Insert Define Raytrace Analysis Reports Tools Macros  Window Help
Di@|el &) &|%|® o|~] ®|e]s] @] d[w] Gemspsouce T A
@lalﬁ @l@l@lélé‘;‘l i| le—{z >I<-2|T_x BSDF Converter

el
2| x| 4

Fluorescence Property Generator
IES/LDT Import

Surface Source Property Generator
Texture Optimizer

Interactive Optimizer

Launch the Texture Optimizer Utility from the Utilities Menu in TracePro 7.0

B
TracePwid [pabds




Texture Optimizer Utility

File + Windows ~ TracePro ~ Help ~

>

a5 Target Map [e=E]=]

Target | weignt | Unusea |

i Texture Generator

Load BMP | Clear
- File  Action
| ¢ Uniformity Map 7 Flux Map — Fillvalues
| Fill wrth I Texture Size (mm) Patterning Shape: |Rectangular vl Shapeinfo —————
. Sphere
. p - X |20 ¥ |20 Dithering: l—_ln" Dinerng = Shape Type:
— e Cell Number Radius (mm): |0.1
~ Gaussian:
’7)(' S s Apply | None 'I Height (mm): (0.1
Center value:
: — Density Distributio
Comer value: nsity Dist n I o Wanu I = | Optm |
Scaling — Fill values
|l(l.dl Scale by [ Fill with
@ Constant Value 0.5
[~ Geometric Operation ™ QGaussian:
Center value: |0.5
Horizontal Ref. |
Corner value: |0.2
4
[ | 7508.19 S
Set Target Total Flux =
- i Scale by 1
15! Obtained from 1=t iteration X |1 Q Model File Name: Browse
(" Specified Total Fhux Wiim (Observation Plane. [Receiversurf
Analysis Results Folder: IE \TextureOPTest Browse
ot |2 Row: [° Saved File Prefix [test
[~ Texture info
Texture File Name: [E-TextureOPTestitexture txt Browse

Axis Orientation

Initial Density Values:  * Single value 0.5 [T vAxisRev [~ XAxis Rev

" Densty table

Maximum Density: 0.6205 Auto |
Central offset with Observation: H_shift: ID V_shift: |0

[~ Simulation and Analysis seftings
™ Smooth Simulated Data

[ Display Reptile When Simulating

Control Panel

TracePw: ~ fambda
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Texture Optimizer Utility
Typical Workflow

Test model to make sure
RepTile and Irradiance Map
are aligned

\ 4

Define Target Pattern in the
Target Map Window

\ 4

‘ Set up Optimization Control

Build model in TracePro and
define Sources and Target

¥

Define Initial Texture in
Texture Generator Window

4

Export Texture File and make
a RepTile Property in
TracePro using Texture File

¥

Apply RepTile to the model
and run an initial raytrace

Panel

\ 4

I Run the Optimization I

TracePr 11133%3&?1




Overall
Texture Size
and Number

of Cells

Define Pattern
of Texture in
Each Cell

Texture Cell
Pattern

TracePwy 2 ‘ﬁ%s“ékﬁ'&,

/

Texture Generator

E Texture Generator

File  Action
Texture Size (mmj) Patterning Shape: IRectangular vl
\ % IZD it |2ﬂ Dithering: IND Dithering vl
— Cell Number
X |5 hE |5 Apply | moothing: INnne vl
— Density Distribution
|- 3D Map
. | 4 4 4 4
”

A

==l Texture Shape and
Shape o - Size
e e Sphere or Ink Dot
Heght (. [o1
wanu | para | optin |
Lﬁl Define how to Fill
E zrz?::wN_~ the Cells
ez | T~ Constant,
L R Gaussian,
scaeby | - Parameterized.
 Orign Positon The higher the
[ value the more
J J densely packed the
s Orntaton features are in each
|-IYAxisRev [~ Xaxis Rev Ce”




Texture Generator

File  Action
~Texture Size (mm) | payerinc g Shape Info
X: |2u v |zu L Shape Type: |5|:|here vl
— Cell Number :m”a' Radius (mm): [0.1
X |5 - |5 Apply StaggerGrid Height (mm): [0.1
FixedPosition
— Denstty Distribution Texture Fils

[~ 3D Map Manu |Para I Optim |

— Fill values

0.15969 0 I—
LTS . Z4500... ... | 024500 _I

0.24500.. | 0.37588._ | 0. 0.37588._. | 0.24500... % Gaussian:

Pattern Shape .~ Jowmo | 05 |osms —
Optlons 0.24500... 0. 8. 0 0.37585... —
0.15969.. | 0.24500... . | D.24500... 969, Scale by | |1_

— Origin Position
i

>

— Axis Orientation
[T vaxisRev [ XAxis Rev

TracePwy Lambda

Corporation



Texture Generator
Texture Map with Constant Fill

o fE s | o2 Tedture Map ==
Patterning Shape: |Rectangular - Shape Info
. . Sphere
: ' Bz Novwmerng  +] | oeee R I - i H i 8 3
Cell Number Radius (mmj: |0.1 H ] . [ -
s s s s s
X5 Y |5 Apphy Smoothing: None - Height (mm}: |0.1
HHHH T HHHH
Density Distributi I
ensity Ditrbuton ~ 2D map Wanu | para | optim | i HHH il
. HH HH H
a 4 Fill values (1] i £
' Constant Value: 0.5
A onstant vaue HHHHH HHHHHH HHHH
" Gaussian:
B o o o o o T i
Ci I -e - -
B o o o os i i i
Scaling ¥ 1 H
R - . i
Scale by HHHH
HH
Origin Position HH
P H
L]
- H
/A A HHHTH
H1H
A Orientation H 2222
™ vaxisRev | XAxisRev H
s
| HH - HH -
| s I s I
e HIHHH s833228 1
ﬁ Smooth HHHH HHH

Action -> View TextureMap

Lambda
Research

Corporation




Texture Generator
‘ Texture Map with Gaussian Fill

or EI @ o Texture Map

) Patterning Shape: Inedangmgr -I Shapelfo ——————————————
: i Sphere -
v: |20 Dithering: IW' Shape Type: | l
[ CellNumber ———— | Radius (mm): |0.1

X: |5 T IS Apply | e l_ Height (mm}: (0.1

— Density Distribution

[ 30 Map Wanu |Para | optm |
4 | 4 ‘ | 4 | 4 —Fill values
Fill with
o 0.15969... | 0.24500.. 0.28257..  0.24500... | 0.15965..
B ©° Constant Value: 0.5
4 0.24500... | 0.37583.. 0.43352.. 0.37588.. | 0.24500... * G ian:
a Center value: IU.S
0.28257... | 0.43352... 0.5 0.43352... | 0.28257...
Corner value: I
o 0.24500... | 0.37588.. 0.43352.. 0.37588.. | 0.24500... .
—_— [ Scaling
b4 ‘ 1
0.15069.. 0.24500.. 0.28257..  0.24500.. 0.15969.. Scale by | |1 =
. . sene
. . ssss
[ Origin Position L] L] LL LK ]
P . . : (XXX
_— . . H seee
- . . seese
. . . (XXX
= . . H sese
. .
.
.
.
.
Axis Orientation -
4, lrl_ s Rev [ X Axis Rev

Smooth |

Action -> View TextureMap

Lambda
Research

Corporation




Texture Generator
Exporting Texture File

E)ICportTactureFiIe Patterning Shape: lm Shape Info . .
viewToastes | | o Fommermg ] | e e [0 - Aexture File is exported

MD Smooth Radius (mm): |0.1

x[5 v e ﬂl—‘ Smoothing: I_, Height (mm: [0.1 and Used tO make the
 Density Distribution e Manu |pamL RepTlIe prO perty

r— Fill values

e
i - Arhe Texture Generator

P _ cmemelr can also be used to make

o, o, | 027, | atn | o e || Texture Files independent

e ——— of the optimization process

|- |

Axis Orientation
lrl_ Y Axis Rev [ XAxis Rev

0.24500... | 0.37588...

Action -> Export TextureFile

TracePwy 2 | ‘ﬁ%s“é‘:lf'c?,




Target Map
Target values
can be relative Fill cells

uniformity or N Target | weight | Unused| ostwe | oo | with
explicit values & unitormty ap € Fuiisp | T _L—Constant or
iwin | 4= Gaussian
o= O values
Canter value: I—
Cormner value: I—
— Scaling
Scale by |
Number of [ Geometric Opsration
Target Cells is —lH""z‘_’"“' e
the same as [ ===
the Number of
Cells in
Texture
G e n e rator Set Target Total Flux
(% Obtsined from 1=t iteration x‘ﬁ.u
¢ spestmtomrine | — Total Flux can also be
set as a Target value
Caol: |5 Row: |5

TraceP} Iﬂgsm!;fh



Target Map

a2’ Target Map [E=N[ECR =
Target | weight | Unused| =] =
oa ear
| " Uniformity Map " Flux Map — Fill valugs
Fill with |
(¥ Constant Value: |.a
" Gaussian:
Center value: I
Comer value: I
—Sealing ———————
Scale by |1

Contour Fill View

Contour Line View

Radar Map

Log Scale

J Set Target Total Flux
% Obtsined from 1st iterstion X |1.o
i~ Specified Total Floc: | Wiim

Col: |E Row: |E

Right click in Target Map cells and choose Contour Fill View to see graphical
view of Target values

Lambda
Research
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Optimization Control Panel

Name and
location of the
Texture File
created with the
Texture Generator ~

Maximum density
should be set so
that features do

not overlap in cell

o= Optimization Control Panel

Model File Name:

IRecei'.rerSu rf

Ob=servation Plane:

|E:TextureOPTest

[test

Browse

\Ernwsej\

Analysis Results Folder:
Sawvi e Prefic
— Texture info

Texture File Name:  |E:\TextureOPTestitexture. tt

e

Initial Density Values: ' =i gle value

" Density table

II}.EZI}S- Auto |
H_=hift: II]-

’ Maximum Density:

Central offset with Observation:

Browse

W _=hift: II]-

— =imulation and Analysis settings
[T Smooth Simulated Data

v Dizplay Reptile When Simulating

TracePro model
used in optimization

Name of Surface in
~ TracePro where
Irradiance Map will
be

Where the results
will be saved

TracePwE h ‘ﬁ%‘%&:‘%




Saving the Configuration File

o Target Map

“weight| Unused |

85 Texture Generator E@
File  Action
| & Uniormity Map © Flux Map -

"Texture Size (mm)

Patterning Shape: IRectangular -| [~ Shape Info
X IZD A Izﬂ

Dithering:

Shape Ty Sphere -
INo Dithering - L=l
"Cal Number

Radius (mmj: (0.1
x5 ¥ |5 Apply | i I_Nﬂne <] | Heignt cmmy: [

Density Distribution

[~ 30 map Manu IPara | Optim |
[~ Fill values
Fil with
£ Constant Value: os

' Gaussian:

Center value: |0.5

! Corner value: |1
Model File Mame: 3

[~ Scaling
Observation Plane:

IReuerverSurf

Scale by 1
Analysis Results Folder: IE \TextureOPTest

Saved File Prefix Jtest
[~ Texture info

[~ Origin Position

Texture File Name:  |E\TextureOPTestitexture bt
Initial Density Values: % Single valie |05

" Density table Axis Orientation
Maximum Density: ID.R{}S Auto |

[~ vaxsRev [~ XAxisRev
V_shift: ID

Set Target Total Flux

¥ Obtsined from 1t iteration X

{~ Specified Total Fux:

Central offset with Observation: H_shift: ID
col: |5 Row: |5

[~ Simulation and Analysis seftings
I Smooth Simulated Data

[V Display Reptile When Simulating

The Optimization Configuration File can be saved at File -> Save
e
TracePy
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Starting the Optimization

~ Windows ~ TracePro - Help ~

9™

a5 Target Map [e=E]=]

Target | weignt | Unusea |

i Texture Generator E@ @

Load BMP | Clear
- File  Action
| ¢ Uniformity Map 7 Flux Map — Fillvalues
| Fill wrth I Texture Size (mm) Patterning Shape: |Rectangular vl Shapeinfo —————
. Sphere -
. p - X |20 ¥: |20 Dithering: l—_ln" Dinerng —] | ShapeType
Constant Vel Cell Number Radius (mm): [0.1
~ Gaussian:
® |5 Y |5 Apply | l"""’E—LI Height (mm): 0.1
Center value:
‘Comer value: [~ Denstty Distribution
I 30Map Manu | para | Optm |
Scaling | 4 4 4 4 — Fill values
|l(l.dl Scale by [ Fill with
@ Constant Value 0.5
[~ Geometric Operation ™ QGaussian:
Center value: |0.5
Horizontal Ref. |
Corner value: |0.2
4
Set Target Total Flux [ | [ Sealing
ar =
P . Scale by 1
(s Obtzined from 1=t iteration X 1.0 Model File Name: E\TextureOFTest\Phase |_new.OML|
(" Specified Total Fhux Wiim (Observation Plane. [Receiversurf
Analysis Results Folder: IE \TextureOPTest Browse
ot |2 Row: [° Saved File Prefix [test
[~ Texture info
Texture File Name: [E-TextureOPTestitexture txt Browse

Axis Orientation

Initial Density Values:  * Single value 0.5 [T vAxisRev [~ XAxis Rev

" Densty table

Maximum Density: 0.6205 Auto |
Central offset with Observation: H_shift: ID V_shift: |0

[~ Simulation and Analysis seftings
™ Smooth Simulated Data

[ Display Reptile When Simulating

Click on the Red triangle to start the optimization

TracePw: ~ fambda
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Running the Optimization

ﬁ\% Texture Optimizer - ChUsers\djacobsen\Documents\Webinars\September 2011 Webinar, RepTile\Models\Keypad 1.cfg

File = Windows = TracePro ~ Help =

> n

8 Target Map = (==

T o=l Optimization Control Panel @

Model File Name: |cm rs\djacobseniDor i Browse | 85l Texture Generator EI@
| Observation Plane: [Receiver File Action
| Analysis Resuls Folder:  [C:\Texture Optimizer Results\WWebinar Browse | L ! Analysis Map Viewer (IEREE ) e——

) . pe: |Thin Disk -
Saved File Prefic |Keypad Load Log File | =
[ Texture info m): [0.125
& Auto Update 1 Manual Viewer ‘ - .
Texture File Name:  |C:\Users\djacobsentDo| | ] [ m): [0-0001
Initial Density Values: _Single value [ x| Flux Data {Iux) Irradiance Map
- ra | Optim |

1.479489082820... | 13.7

-

Maximum Start Time:9/23/2011 3:52:59 PM
Total Process Time:0H:9M:418

0.000873630601... | 10.878334140625 |13,

ol

Centralof] o\ rent Running Time:0H:OM-0S 0.001881577501... | 14.248940171875 (173 ftant Value: [E3
pElan:
 couaton | lteration Count22 0.001818390321._. | 12.827139046575 | 134 Centervae: 55
LB e ETELEETIREERIGAETLA K 0.000430483286... | 2.489508707179... | 15.2 Comervae oz

Total Flux of The Best Design:0.19429 W,
™ Disp Target Err Value:0.1

3.067892968023... | 0.002072796185.

4
Error Value: 4.8641 Total Flux: 0.1950 W, E by I’I

Density Map Trend Chart

STOP psition

Obtained in the 11st iteration.

Optimization Successfully Completed!

cot [ |

Error %alue

¢ jentation
| \‘)\_ﬂ Faa s Rev [ 3 Axdis Rev

— - [} 7.500 L5000 a

lteration Count

i

The Texture Optimizer will run the raytrace in TracePro, analyze the
results, update the Texture File, and then repeat the process
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TracePro Texture Optimizer Utility
Handheld Display Example

e
TracePwr Kembed




Keypad Example : TracePro model

4} Model:[WebinarKeypad.oml] [ -=] ]
.~ Light Guide 3mm R
-- LED
ﬁ" Mask
. Target
Mask
PMMA plastic
/ light guide
€ Single LED
Model | Source |Radmnce|

LED is modeled using a white Osram TOELED Surface Source Proeertx

TracePw: Kesearch
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Keypad Example : TracePro model

.~ Light Guide 3mm R
--\/ LED
--\/ Mask

& Terge This surface
Mask of fAiTarget]o
PMMA plastic named
light guide AReceivero

ARnTarget: |obj e

4 /

TracePwr _ ‘ﬁ%s“é!::'c?,




Keypad Example : Optimizer Configuration
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