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Additional Resources

ePast TracePro Webinars
*http://www.lambdares.com/webinars/

*TracePro Tutorial Videos
*http://www.lambdares.com/videos/

*TracePro Tutorials
*http://www.lambdares.com/technical support/tracepro/tutorials/

*Information on upcoming TracePro Training Classes
*http://www.lambdares.com/technical support/training/
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Upcoming TracePro Training

*Jena, Germany

* Introduction to TracePro — Sept. 17-18, 2013
* Advanced Topics with TracePro — Sept. 19, 2013

eLittleton, MA USA
* Introduction to TracePro — Sept. 30 — Oct. 1, 2013
* Optimization with TracePro — Oct. 2, 2013
 Stray Light Analysis Using TracePro — Oct. 3, 2013
* Scheme Programming with TracePro — Oct. 4, 2013

Courses in Bold feature optimization with TracePro
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Current TracePro Release

o
*TracePro 7.3.5 — Released June 27, 2013

*This release can be downloaded by anyone
with a current Maintenance and Support
Agreement

www.lambdares.com
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Designing and Optimizing Reflectors with the
TracePro 3D Interactive Optimizer
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Webinar Topics

*Use a design goal to define the initial reflector in the
TracePro 3D Interactive Optimizer

*Defining variables for the reflector to be optimized

*Defining optimization targets or operands to define the
goal of the optimization process

*Setting up the TracePro model including light sources and
target objects
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Webinar Topics

*Starting the optimization process
*How the optimization process works
*Reviewing the results

eQuestion and Answer session
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The TracePro 3D Interactive Optimizer

TracePw:

5l 3D Interactive Optimizer - CAUsers\

TracePro Training\New Training Examples\TIR Hybrid Example\TIR Hybrid, Lio2

File Edit Optimization Window Tools

Help

ol Surface list

ol Property editor

Description Value

Lower limit /

S Upper limit

Surface 0

Operand list

[CIEIC:\3D Optimizer|

Prefix: TIR_Hybrid 1D Type Opt. Surface

Range

Weight

0 Can Profile | ¥ |Similarity | ¥

Operation mode: Optimization

Variable list

Included? Item Object Var. type

Seg Pnt:8@Surf:0 | RelativeVariabl!

v Position-Y

Position-Z | Seg Pnt:8@Surf:0

PositionY |Seg Pnt:4@Surf:0 | RelativeVariabl

Position-Z | Seg Pnt:4@Surf:0 | RelativeVariabl

Position-Z | Seg Pnt:22@Surf:0 | RelativeVariabl

Position-Y Ctrl Pnt:4@Seg... |RelativeVariabl

Position-Z Ctrl Pnt:4@Seg... |RelativeVariabl

Position-Y Ctrl Pnt:2@Seg... |RelativeVariabl

<[ >

Exiting ray

b 10

Object list

] Output? 1D Object name Object type Mat. Catalog Mat. Property After-scheme

) B [

T

Object 1 cRadialSymmet... Plastic

Opacity ———[J

The property database had been linked to C:\L

Lambda Research Corporation\TracePro\TracePro.db.

I X:0 Y-1.550995 2:27.31372
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The TracePro 3D Interactive Optimizer
]

* The 3D optimizer has 4 main windows:

e Surface List window

e Property Editor window

e Object View window

e Optimization window

TracePw:
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3D Interactive Optimizer - Surfaces

*Surface types available

File Edit

Optimization

Window

Help

o/ 3D Interactive Optimizer -Untitledio2

Add surface

Delete surface

Copy
Paste

Send to TracePro

2

TracePw:

Planar
BSpline surface
Parametrized surface
2D profile

Path

¥ Wl ¥ v
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3D Interactive Optimizer - Surfaces
I

*Surface types available

Pona I
BSoli - BSpline surface »
pline surface » Free BSpline

. Parametrized surface  »

Parametrized surface  » X-Sym BSpline
. ] | 2D profile » I Asymmetric profile
2D profile ¥ Y-5ym BSpline Path 4 Symmetric profile
e ——_ .

Planar Planar

BSpline surface » BSpline surface »

Parametrized surface  » Biconic surface Parametrized surface  »

2D profile » 2D profile »

Path » Path » 2D Path

3D Path
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3D Interactive Optimizer - Objects
]

*Object types available

Name: Object 0 .Radial Symmetry
Type: a

Radial symmetry

Transforn

Extrusion Hh
Location: Lens Tilt then Shift .
2t Sweep = .EXtrUSIOn
Local Tilt Biaxial Xangle: 0 deg
Y angle: 0 deg
Z angle: 0 deg
*Lens
Linked surface #1: ' v
*Sweep
*Biaxial

TracePw:
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3D Interactive Optimizer - Property Editor

*Varies depending on selection - Segment selected

7
o Property editor

Description
D

Segment type

Value Type Lov:;:::;" / Upper limit
6
Spline %

Surface catalog

Surface property

Reflective?

Fresnelized?

[EEE=]
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3D Interactive Optimizer - Property Editor

*Varies depending on selection - Object selected

a5l Property editor [==]r=]
Description Value Type Lowgr fimiz/ Upper limit
Pickup
Object 1
1D 1
Local origin (0,0,0)
Local tilt center {0,0,0)
Tilt X Angle 0
TiltY Angie 0
TiltZ Angle 0
Tilt then Shift
Thickness 5 Specified  |v
Material catalog None v
Material property v
Draft angle 0 Specified I >
Refractive index 15

TracePw:
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3D Interactive Optimizer - Optimization

*Optimization operands

path:

Prefix: webinar = Surface Weight Target value
= Detectorl 1 05
Operation mode: v [ config
Detector2 1
Variable list

<]

Included? Item Object Var. type Value =
» |V Position-Y Ctrl Pnt:1@Seg... |RelativeVariable | |53.66985702514...

Position-Z Ctrl Pnt:1@Seg... |RelativeVariabie (¥ |-3.51052951812...

Position-Y Ctrl Pnt:2@Seg... |RelativeVariabie (v | 58.00286102294...

Position-Z Ctrl Pnt:2@Seg... |RelativeVariabie | ¥ | -6.13659238815...

Position-Y Ctrl Pnt:0@Seg... |RelativeVariabie (v | 62.20456314086...

Position-Z Ctrl Pnt:0@Seg... |RelativeVariable | ¥ | -9.02526187896...

Position-Y Ctrl Pnt:1@Seg... |RelativeVariable | ¥ | 78.00408172607...

Position-Z Ctrl Pnt:1@Seg... |RelativeVariable | ¥ | -1.47313165664...

INEIEHENEEIENE]

< m | »

Operand list

ID Type Opt. Surface Range Weight Target value

01 Flux Yi Sum v Detectorl 1 0.5

4 02 Flux o I8 Sqm " Detector2 1 0
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3D Interactive Optimizer — Work Flow
]

Send model to
TracePro

Design Specification

Create Initial Design Set-up the model in
in 3D Optimizer TracePro

Define Variables Optimization

Define Optimization

o Verify results

TracePw:
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3D Interactive Optimizer — Specification
E—

 LED Desk Lamp design specification

e Uniform illumination on a desk top 750mm deep
e Bottom of reflector is 380mm above the desk top
e 5 LEDs used for sources, 100 lumens each

e Length of the luminaire to be 250mm

e Depth of luminaire to be 200mm
e Height of luminaire to be 75mm
o Reflector material to be Alanod Miro 6

Copyright @Lambda Research
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3D Interactive Optimizer — Initial Design
]

s 3D ive Optimizer - C:\Users\dj: i July 2013 Webinar, 3D Optimizer Reflector Design\DeskLamp, Start.io2 C=nros
File Edit Optimization Window Tools Help
oSl Surface list a5 Property editor [ [@][=]
]
B Description Value Type L°"“;££"J’:"/ Upper limit
Object0
= 1D [ 0
& Local origin | (125,380,0)
z localtitcenter | (0,00)
b TiltX Angle 90
N TiltY Angle 0 i
TiltZ Angle 180
Tilt then Shift | &) i i
Thickness | 250 | Specfied |+ I
Material catalog None lVI
Material property v
Extrude both sides | ]
batege . | v [EESENE
Refractive index | 15
a2 Object View

e Obiect O]

Opacity 9

41333 Y:429.987 2:273.4249

The property database had been linked to C\Users\ pPD: g\Lambda Research Corporation\TracePro\TracePro.db.

TracePw
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3D Interactive Optimizer — Initial Design
]

s 3D Interactive Optimizer - CAUsers\djacobsen( Webinars\July 2013 Webinar, 3D Optimizer Reflector Design\DeskLamp, Startio2
File Edit Optimization Window Tools Help
‘ llE'gurfaceﬁs! ‘E"ﬂw o5 Property editor
T @ Description Value Type Lowgrlimit/ Upper limit
Pickup
E D 14
= Segment type Spline v
E Surface catalog ALANOD X
E Surface property MIRO & v
Reflective?

(8 Fresnelized? [}

85 Object View

- -
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3D Interactive Optimizer — Initial Design
]

o' Property editor = =]=]
Description Value Type Lo“:;:::: it/ Upper limit
obieco
ID 0
Local origin (125,380,0)
Local tilt center (0,0,0)
Tilt X Angle 90
TiltY Angle 0
TiltZ Angle 180
Tilt then Shift
Thickness 250 Specified v
Material cataleg _ None v
Material property v
Extrude both sides
Draft angle 0 Specified v
Refractive index 15

TracePw:
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3D Interactive Optimizer — Initial Design
]

§} Model:[Desk.oml]
#-. PC Board
E-J¢ Desk
[i}SurfaceO
- Surface1
- Surface 2
Surface3
& Top
-SurfaceS
. Entity 16894
i Block
-/ LED
-/ LED
- LED
£
£
[

i-./ LED
-/ LED
- Object0

819
756

~Model | Source [Luminance]
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3D Interactive Optimizer — Variables
]
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3D Interactive Optimizer — Operands

Operand list
ID Type Opt. [Surface Range Weight Target value
» 01 |Uniformity | ¥ |Program... (¥ Top 10
Irradiance uniformity target profile definer [ﬂ
Import Export Delete Update Saveas..
Thel3Targets-1 v
T1
-T2
o
= 1
15
~T6
5 174
~T8
T9
|| T10
J T4
ol B 4
3 R B =
i 08 ¥: 05
W: 00751 H: 00751
— Add | [ Dekt |
Equation:  (Masdmum(lusx)-Mintmum (lusx) W asdmum dux) Test l Discard J [ Apply J

TracePw

-
=
=
E—
.
—
2 =
=

y 4

Copyright @Lambda Research N//%%}s%ggcﬁl[l
Corporation 2013, All Rights Reserved

Corporation



3D Interactive Optimizer — TracePro model
E—

I 4} Modek:[Desk.oml]

+ PCBoard
-~ Desk
 LED
-/ LED
& LED
./ LED
. LED
[/ Object0

5 LEDs

TracePw:
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3D Interactive Optimizer — TracePro model

4} Model:[Desk.oml]
#-., PC Board
- Desk
[ Surface 0
- Surface1
[+ Surface 2
- Surface 3
&-Top
[#- Surface 5
- Entity 16894
- Block
= LED
e ==
- Surface 1
@ Surface 2 Bulk Scatter Surface Source
Class and User Data
[+ Surface 3 ca
5 lor e : . >
= Diffraction Emission Type: |Flux lj Min Rays: | 10
- Surface Property: <None> iy L — ] Total Raye: [ 75650
i Source Defined Fluorescence 3
- Flux = 100.000000 lumens Gradient Index Angular dist.: |Lambertian -
10000 rays Importance Sampling Rays: m Color: _
“..Plane Material
@- Surface 5 Mueller Matrix Flux: | 100 lumens
Entity 14387 fissaption
Raytrace Flag
- Block i
LED e
v Surface
-/ LED Surface Source TYD€1|stcrete wavelengths LI |5 Add | Delete
&/ LED Temperature
- LED Temperature Distribution Wavelength (um) | Weight |Flux |# Rays
[/ Object0 05461 1 100 10000
Totals 100 10000
y
vt [ Soree [aiomre]
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3D Interactive Optimizer — TracePro model

4} Model:[Desk.omi] = B <)

’ -/ Desk
Surface
(- Surface
- Surface
Surface
Top

w N o

-Surface 5

\ . Entity 16894 /

Ej\/ Desk

»- Surface0
- Surfacel
- Surface 2

Desk top
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3D Interactive Optimizer — Initial results

4} Model:[Desk.oml]

&- . PC Board

é}»-¢ Desk

- Surface 0
vSurfacel
[#- Surface 2
[ Surface 3
- Surface 5

- Entity 16894

e T DO oy OO o OO o O o
L ) -
{ s
m
o

9./ Object0

Model |l Source ILuminance
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3D Interactive Optimizer — Optimization Log

o Optmastion og .| O

D Er Var. Tir 4
o4 0.8873253 {154.783276850841,23.2674775853429,46.53922513084... | 7/15/201.
95 0.8853083 {155.044517871061,23.180988421142,46.558765392012.... | 7/15/201.
9% 0.8345204 {154.435081518729,23.1616118944571,46.26116975906... | 7/15/201.
97 0.8866095 {154.451837056132,23.2230747758911,46.43426206190.... | 7/15/201.
98 0.8892089 {154.450523278652,23.281584 352567 1,46.57192882365.... | 7/15/201.
-] 0.8857302 {154.550128522433,23 . 2007770902951,46.44177682516... | 7/15/201.
100 0.8856%4 {154.501415924445 23.2152195505925,46.43431277333... | 7/15/201.
101 0.8851154 1154.64271679752,23.092191293223,46.269883378558, ... | 7/15/201.
102 0.8887707 {154.705129600502,23.059073042343,46.286090579203... | 7/15/201.
103 0.8850742 {154.515160192224,23.1965743425041,46.43471919122... | 7/15/201.
04 0.8872122 {153.935862892628,23. 1523547042127 ,46.17023851549... 7/15'2011|ﬂ
105 hvaid {154.767425126452,23 1738255919097,46.456163367288. .. 7/15’2011':

T — »

lteration count
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3D Interactive Optimizer — Optimization Log

D Er Var. Tir
77 0.8862642 {154.60430822159,23.4295135002416,46.798707852141.... | T1M5/201
78 0.887829 {155.198663294153,23.2215761419485,46.55562182835.... | 7/115/201

[)‘ g 0.88 4 458986 4028665589619,46 .4
80 0.8888327 {155.160084725598,23.3822575889174,46.67562697952.... | 7/15/201.
81 0.8855814 {154.584653799008,23.2165226565675,46.45530885662. .. |7/1Sf2011

Best result 83 | 08838553 | {154.245500244307,23.3478971355175,45.50515665338... | 7/15/201;
34 | 08874337 | {154.980372531691,23.2531553903408,45 54300553712... | 7/45/20¢
85 | 08892918  |{155.152306151194,23.116703328964,46.621089954097... | 751201
8 | 08870833 | {154.632316167828,23.3313257514624,46.50441707916... | 7/150201:L I
87 | 08833008 | {154.541567671587,23.2024699512923,45 53073438518... | 7/15/201;
88 | 08871403 |{154.855671316665,23 2629847805787 46 53993774913... | THSI20T: _

< | 1 | »

\{-ew iem; 0.994

0.250

Error

0.200
0.884

Contraction

lteration count

o
3
8

Shrinkage
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3D Interactive Optimizer — Optimized results
E—

4} Model:[Desk, after optimization.oml] ™
-, PC Board
B ./ Desk
-- Surface0
N Surfacel
- Surface 2

i T O e O s O e O
[
m
o

../ Object0

Model I Source |Luminance
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3D Interactive Optimizer — Optimization process
I

The TracePro 2D and 3D optimizers use the Downhill
Simplex, or Nelder-Mead, method for optimization.
Proposed by John Melder and Roger Mead in 1965.

The downhill simplex method is a local optimizer. It
will converge to the solution closest to the starting
point. It is possible that a better solution is available.
Changing the initial starting conditions can be used as
a test to see if a better solution is available.
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3D Interactive Optimizer — Optimization process

I
Solution space for optimization problem. The solution

found will depend on the starting point.

Solution
Space

Local
minima

Best
Solution

= - il
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3D Interactive Optimizer — Optimization process

I
Methods for calculating new simplex vertices

Reflection Expansion
B = lowest error function

G = middle error function
W = highest error function

Contraction Shrinkage
Source:
Numerical Methods Using Matlab 4th
Edition

TracePw:

Copyright @Lambda Research %%search

Corporation 2013, All Rights Reserved Corporation




& Answ

0O
-
(M
&
((6[.
=
()

l

(D
@

TracePw:

Copyright @Lambda Research %%search

Corporation 2013, All Rights Reserved Riin 7 i e



A recording of this webinar and a copy of the
slides and example files will be available
shortly in the Webinars section of our website:

http://www.lambdares.com/webinars/

TracePw:
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Thank You
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For Additional Information
Please Contact:

Lambda Research Corporation
Littleton, MA
978-486-0766

Sales@lambdares.com
www.lambdares.com
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