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*A 25-30 minute presentation followed by a
guestion and answer session

*Please submit your questions anytime using
Question box in the GoToWebinar control panel
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Tips, Tricks, and Shortcuts to Improve
Productivity and Efficiency with TracePro

Presented by :



http://www.lambdares.com/

Webinar Topics:
*Using Simulation Mode : how, when, and why.

Determining memory usage using the Windows Task
Manager and the TracePro Raytrace Report

*Modifying multiple Surface Sources at one time using the
Surface Source Editor

*Grouping and moving System Tree items for better
organization

Display options, shortcuts to move and orbit the model
view
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Webinar Topics:

What is the “Detect Rays Starting in Bodies” setting and
when you should use it

Irradiance Map and Candela Plot tools to get more
Information out of your results

Interactive Optimizer settings
*And many other topics.....

*Question and Answer session
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Additional Resources

Past 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/

*TracePro Training Classes
http://www.lambdares.com/technical support/training/
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http://www.lambdares.com/webinars/
http://www.lambdares.com/videos/
http://www.lambdares.com/technical_support/tracepro/tutorials/
http://www.lambdares.com/technical_support/training/

Current TracePro Release

*TracePro 7.1.2
*TracePro 7.1.3 Early Access

«Can be downloaded by anyone with a
current Maintenance and Support Agreement

“www.lambdares.com
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Tips, Tricks, and Shortcuts to Improve
Productivity and Efficiency with TracePro
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The Simulation Mode Raytrace
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Analysis Mode

*The default raytrace mode in TracePro is Analysis Mode

*Ray data is saved on every surface in the model, in RAM. This can
use large amounts of memory, but it allows you to view plots such
as Irradiance Maps, 3D Irradiance Maps, and Candela Plots on any
surface at any time

«32-bit TracePro can only use up to 2GB of RAM, so it is easy to
exceed the available amount of RAM with large or complex models
and raytraces

*64-bit TracePro can use as much RAM as is available on your
computer. This is better, but large raytraces may still exceed the
available RAM.

*Simulation Mode is the solution
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Simulation Mode

«Simulation Mode raytrace

*Predefine Exit Surface or Surfaces where you want to save the ray
data

*User can also choose to save Candela and Ray Path data
*Ray data is saved to the hard drive instead of RAM
*Creates a .sim file in the same directory as the model

*Rays are not shown
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Imulation Mode

g} Model:[LED Downlight, spot.oml] o= || =) &
G-~ Target

- Surface 0

5

Exit Surface 4
Surface Data from: Default
Surface Property: Perfect Absorber

Plane
- Surface 2
- Surface 3
- Surface 4 Apply Properties
- Surface 5
- Entity 1 Bulk Scatter Exit Surface
- Block Class and User Data
[#-. PC Board Color
B Diffraction Check ta make selected surface(s) to be .
S L:::p Housing to collect data during Simulation Mode 13 IV Exit surface
5. Front Lens Fluor.escence
& LED1 Gradient Index Reverse raptrace
Bl LED2 Impnrtalnce Sampling MNumber of reverse raps: ’07
Material
. LED 3 Mugller Matrix
-~ LED 4 Prescription
.~ LED'S Raytrace Flag Predefined inadiance map arientation
.~ LED& RepTile
H-. LEDT Surface Name j
Surface Source Mormal Yector:
Temperature
Temperature Distribution Up Vectar:
add | | |
Maodel | Source ILumiHEHCE

Defining an Exit Surface, or Exit Surfaces
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Simulation Mode
LT e .|

File Edit View Insert Define |Ra_|,'trace Analysis Reports Tools Utilities Macros Window Help

Dl=e] 8| 4%

@/alalalalalE|s]

W} Model:[LED Downlight,

Trace Rays

Trace Luminance/Radiance

Raytrace Options...

B v Target
& Surface 0

El
Exit Surface

.. Plane
H- Surface 2
H- Surface 3
H- Surface 4
H- Surface 5
- Entity 1
- Block
-~ PC Beard

o O o IO e O

H

-~ Base
-~ Lamp Housing
-~ Front Lens
i~ LED'1

-~ LED 2

-~ LED 3

-~ LED 4

-~ LED'5

-~ LED'G

-~ LEDT

O oy OO e OOy O OO oy O e OO O e OO s O e
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Source/Wavelength Selector

Analysis Mode
v Simulation Mode

D [s(m|| =[] e

| [oF |3n|| é|®||‘&| ERT T

2|

Surface Data from: Default
i Surface Property: Perfect Absorber

Options | Threshold

— Simulation Data Collection
¥ Collect Exit Surface Data
¥ Collect Candela Data
™ Collect Path Sort Data

Indexfile name: [LED Dowrlight, spot nc

— Simulation File Output

¥ Save data to disk during raytrace
[” Save Ray History to disk

— Simulation and Analysis File Output
I Save Bulk Scatter data to disk

Apply |

Set Defaults |

Simulation Mode Options
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Simulation Mode
’El Rayh’acerﬁnnsA Elﬂlg

Options I Thresholds ~ Simulation & Output | Advanced |

Checking “Collect Path Sort
Data” can increase raytrace
times. If you are not looking

— Simulation Data Collection

V¥ Collect Exit Suface Data

¥ Collect Candela Data at Path Sort data, leave this
T Collect Path Sort Data_> unchecked. The default
Index file name: |LED Downlight, spotndx setting is unchecked in the

newest releases of TracePro

— Simulation File Output

V¥ Save data to disk during raytrace
[~ Save Ray History to disk

— Simulation and Anahysis File Output
™ Save Bulk Scatter data to disk

Set Defaults

Simulation Mode Options
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Simulation Mode

@ Tt ot

File Edit View Insert Define | Raytrace | Analysis Reports Tools Utilities Macros Window Help
D|@|d & $[B|0|  TeceRays O 2 <« EE sl slels| &5 2[M
QBRI RRE]E] e parace H]| [l c]p| Bl=]2[T] 4[] =

Trace Luminance/Radiance
Raytrace Options...

Source/Wavelength Selector
=, Target

-- Surface 0

El F!.ecei'-.-'er ‘ v’ Simulation Mode
Pt L Bt Surface

Switching to Simulation Mode
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Simulation Mode

W} TracePro Expert

File Edit View Insert Define Raytrace Analysis Reports Tools  Utilities Macros Window Help
Djw|al] 8| &[%|E| 0|~ wlcls| ] * ] =] OmSn]| < @ el el &I | 2

Q8RR R|E|&] #| G|

e[ w0 DiAE[ ] P| Bla]|2|T] 4[] >

¥
Lx

4} Modek:[LED Downlight, spot.oml]
[+~ Target

- Surface 0

=

Exit Surface

- Surface Data from: Default

i Surface Property: Perfect Absorber
i.Plane -
3 Surface 2 Simulation Mode
H- Surface 3
H- Surface 4 TracePro iz about to begin a Simulation Raytrace.
i Surface 5
Entity 1
Block

PC Board
Base

e ]

Exit surface data will be saved

Candela data will be saved.

Hotes:

Lamp Housing
Front Lens
LED1

LED 2

LED 2 Yes Mo
LED 4
LED 5
LED &
LED7

Do pou wish to begin the Raytrace?

BT E-E-E
[ B [ - L - - - -

X&Z

Model Source | Luminance

For Help, pressF1 %:342 913727 V:261.491974 7:190.363464 mm

Running a Simulation Mode Raytrace

-
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)} TracePro Expert

Simulation Mode

File Edit View Define Raytrace Analysis Reports Tools Utilities Macros Window Help
D@6 & #[%|E o] «|o|e| M| ¥|| Dl=|B|m| =l #E ol =lele| KT 2|
r =
[Qlalalaalala] [+ efes] 2 e[ H«]d] DIHe[c]p] Bla]][T] %]
W} Modek[LED Downlight, spot.omi] o= == = Inadiance/Illuminance Map:[LED Downlight, spot.oml] EI@
.~ Target fo
- Surface 0
hux 300 200 100 o -0 20 300 SE+004
50000 . . s )
Exit Surface 475 - 4.5E+004|
Surface Data from: Default 45000 "
42500 oy 454004
Surface Property: Perfect Absorber 400
Plane 275 120 3 zE.004f - -
- Surface 2 33?; IE+D04f -
. T 50
| Surface 3 fgf’g z 2584004
Surface 4 P E
[} Surface 5 2250 E 5 2004~
- Entity1 20, . 100 1.58.004} - -
i Block j:; ' 1e00s
25
E-. PC Board 1000¢ 5000 .
Bl Base 7501 H
.~ Lamp Housing e - - u .
250 300 200 100 00 200 -0 a0 200 -100 o 100 200 00
B Front Lens - X (il — Horzontal —  Vertica
.- LED1 Min:3.4413e-008, Max:
o LED 2 N Total Fluc355 6 im, FlouEmitted Fluoe:D. 4.
Bl LED3 7] Polar Candela Distribution Plot:[LED Downlight, spot.omi] o | = | =
.~ LED 4
Polar Candela Distribution Plot
B/ LEDS Using incident rays on Target Recsiver
- LED6 od
.~ LED7 — oo
Model | Source | Luminance
For Help, press F1 X:-87.327576 Y:69.780792 Z:428 893616 mm NUM
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Simulation Mode
W Tacbotpet

File Edit View Insert Define Raytrace Analysis Reports | Tools | Utilities Macros Window Help
| mil2i] o[ e|w| 57| 2w

D|(E] 8| &|%[E| || olo|e] @] [ A

@\lal@\l@\l@\l@\lél&l il ><3r| v ’Ezl T-xl zrl 2 Delete Raydata Memory | = | .u_.lﬁl v |%| EI
Collect Volume Flux...
. Target Simulation File Manager...
..\/ P Board Irradian nce View »
"\/ Ease Housi Measure...
- Lamp Housing - - .
--\/ Front Lens Reverse Surfaces ' Simulation File Manager &J
"‘/ LEDL Combine )
"\/ tigj Healing " Index file narne: |LED Downlight, spot.nds I
“\/ Model name: L ED Downlight, spot.oml
-,/ LED4 Database v
--\/ LED 5 Notes: 0
- LEDG 1
- LED7 N . .
File Name Date Time | Object | Surface

LED Downlight, spot_3_exl.sim | 03/26/1215:5%:41 Target Receiver
LED Downlight, spot_3_can.sim |03/26/12 15:5%:41

Delete i Close

Model I Source ILuminanceI

Use the Simulation File Manager and the .sim file to open an Irradiance Map for
a previous Simulation Mode raytrace
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Simu

Create Initial Model

¥

Run initial raytraces in
Analysis Mode with low
number of rays

¥

Refine the model

Trace

ation Mode

Switch to Simulation Mode

¥

Increase the number of rays
traced

¥

Higher resolution results for
Irradiance Maps, Candela
Plots, etc..

Typical Workflow using Simulation Mode

H/E.




Determining Memory Usage by TracePro
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Determining Memory Usage

4} Modek[LED Downlight, spot.oml] =8 E=R[—~"
=3 E Target v
E- Surface 0
- Receiver luxz
- Surface 2
- Surface 3 20000
- Surface 4
B Surface 5 45000
- Entity 1
.. Block
&~ PC Board 0000
- . Base
[~ Lamp Housing
&~ Front Lens 35000
.~ LED1
.~ LED 2
B LED3 30000
B LED 4
.~ LED'S
G LEDG 25000
B~ LEDT
20000
15000
10000
5000
X
0
7
Model Source |Luminance

Example Model - LED light with 7 LEDs and circular lens array

-
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Determining Memory Usage

+2 Windows Task Manager

18 Windows Task Manager o |B] %

18 Windows Task Manager = | &

File Options View Help

Applications | Processes | Services | Performance | Networking | Users

CPU Usage CPU Usage History

Memary Physical Memory Usage Histary

Physical Memory (MB) System

Total 8182 Handles 34093

Cached 3866 Threads 1228

Available 5222 Processes 102

Free 1414 Up Time 0:04:42:45
Commit (GB) 2/15

Kernel Memory (ME)

Paged 345 _—

Nonpaged a1 | Py Resource Monitor... I

Processes: 102 CPU Usage: 1% Physical Memory: 36%

File Options View Help
Applications | Processes | Services | Performance | Networking | Users

CPU Usage

CPU Usage History

Memory

Physical Memory Usage Histary

Physical Memory (MB) System

Total 8182 Handles 34174

Cached 3865 Threads 1234

Available 474 Processes 102

Free 663 Up Time 0:04:44:10
Commit (GB) 3/15

Kernel Memory (ME)

Paged 345 _—

Nonpaged a1 | Py Resource Monitor... I

Processes: 102 CPU Usage: 3% Physical Memory: 45%

File Options View Help

Applications | Processes | Services | Performance | Networking | Users

CPU Usage CPU Usage History

Memory

Physical Memory Usage Histary

Physical Memory (MB) System

Total 8182 Handles 34101

Cached 521 Threads 1244

Available 508 Processes 102

Free 14 Up Time 0:04:52:02
Commit (GB) 8/15

Kernel Memory (ME)

Paged 296 _—

Nonpaged a1 | Py Resource Monitor... I

Processes: 102 CPU Usage: 0% Physical Memory: 93%

No rays traced
2.89GB of RAM
Model and other
programs open

350k rays traced
3.62GB of RAM
0.73GB used

3.5M rays traced
7.49GB of RAM
4.6GB used

Windows Task Manager Performance Tab — Windows 7 64-bit
Run a smaller number of rays initially to determine memory usage

mr
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Determining Memory Usage

) TrcePro Expert_EaryAccess Bl 71265, 6.5, Wt Treaded_(butd 207564) i I

File Edit View Insert Define Raytrace Analysis [Reports | Tools Utilities Macros Window Help
D] || 4[| o] ®[e]e Propeyoas 2|8|m|| <[ EE =l =e|s| &% | 2%

glalalalc @& ]| #f ot ]y DB p| B[=]2[T] /%] >

| -

TracePro Raytrace Report — Reports->Raytrace

TracePri:- h Research



Determining Memory Usage
Raytrace Repart u Raytrace Report u

— Model time and memomy uzage in KBptes

Elapzed time: IDDm 30¢ Elapzed time: |D4m 36
Raptrace Memany: |'|E|3BDE Raptrace Memany: |1933?54

— Physical Memary [RAM] in KBytes—————————————— — Physical Memory [RAbk] in KBytes

Free: |4588?1 B Free: IE?E"-‘BB
Tatal: |33?9252 Tatal: |33?9252

—Wirtual Memon [SWAF] in KByt ——————— —Wirtual Meman [SWAP] in KButes

Used: |144?22D Used: |53?1E?2
Free: |858848?244 Free: |8583552?92

Totat W Tatat W

|
350k rays traced 3.5M rays traced
0.194GB used for raytrace 1.94GB used for raytrace

— Model time and memory uzage in KBptes

TracePro Raytrace Report — Reports->Raytrace
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Determining Memory Usage

Why is there a difference in the RAM used as reported by the Windows
Task Manager opposed to the TracePro Raytrace Report?

The TracePro Raytrace Report only shows the amount of memory used
for the raytrace itself. Additional tasks such as displaying the rays,
opening an lrradiance Map or a Candela Plot, etc... consume additional
memory.

The Windows Task Manager is the more accurate method for
determining memory usage and availability.
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Using the Surface Source Editor to Modify
Applied Surface Source Properties
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Surface Source Editor

4} Modek[LED Downlight, spot.oml] =8 E=R[—~"
=3 E Target v
E- Surface 0
- Receiver luxz
- Surface 2
- Surface 3 20000
- Surface 4
- Surface 5 A5000
i Entity 1
.. Block
&~ PC Board 0000
- . Base
[~ Lamp Housing
&~ Front Lens 35000
.~ LED1
.~ LED 2
B LED3 30000
B LED 4
.~ LED'S
G LEDG 25000
B~ LEDT
20000
15000
10000
5000
X
0
7
Model Source |Luminance

Example Model - LED light with 7 LEDs and circular lens array
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Surface Source Editor

4} TracePro Expert Early Access Build: 7.1.X.269, 64-bit, Multi-Threaded  ({ build 12075x64 ) ic
File Edit View Insert | Define | Raytrace Analysis Reports Tools  Utilities Macros  Window Help

D[S E @” g,' Auto Importance Sampling... ﬂ E” EI|%|E|ED|‘ &% EmE| e oo 55 ‘@pp”
QIQIR[R[Q[R]] o resees. || D]1[El c[ P] Ba [+[0] +[3]] ]
Edit Property Data 3
Surface Source Editer
Grid Source...
Surface Source...
File S
e Source, [
. [ Surfaced Luminance/Radiance...
[ 1
Object Name | Surface Name | Type Source | Distribution | Total Rays | Min. Rays | Emissivity/Scale | Catalog MName
1 |LED1 Emitter Seurce Property 0.960599 50000 100 1 Luxeon Rebel | Rebel Meutral White =
2 [LED2 Emitter Source Property 0.960599 50000 100 1 Luxeon Rebel ¥ | Rebel Meutral White =
3 |LED3 Emitter Seurce Property 0.960599 50000 100 1 Luxeon Rebel ¥ | Rebel Meutral White =
4 |LED 4 Emitter Source Property 0.960599 50000 100 1 Luxeon Rebel ¥ | Rebel Meutral White =
5 |[LED 5 Emitter Source Property 0.960599 50000 100 1 Luxeon Rebel | Rebel Meutral White =
6 [LED G Emitter Source Property 0.960599 50000 100 1 Luxeon Rebel | Rebel Meutral White =
7 |LEDT Emitter Seurce Property 0.960599 50000 100 1 Luxeon Rebel | Rebel Meutral White =

Use the Surface Source Editor to modify any or all of the Surface Sources in a
TracePro model — Define->Surface Source Editor
e

TracePrii- Lambdg
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Surface Source Editor

K] Sources Editor:[LED Downlight, spot.oml] EI@
Modify Selection
| Object Name | Surface Mame | Type Source | Distribution |Tota| Rays Min. Rays | Emissivity/Scale | Catalog Name

1 LED1 Ermnitter Source Property 0.960599 1 Luxecn Rebel _*| Rebel Meutral White =
2 |LED2 Emitter Source Property 0.960599 0000 1 Luxecn Rebel | Rebel Meutral White =
3 |LED3 Emitter Source Property 0.960599 0000 1 Luxeon Rebel | Rebel Neutral White =
4 |LED4 Emitter Source Property 0960599 0000 1 Luxeon Rebel | Rebel Neutral White ¥
5 |LED5 Emitter Source Property 0.960599 0000 1 Luxecn Rebel | Rebel Meutral White =
6 |LEDG Emitter Source Property 0.960599 0000 1 Luxeon Rebel | Rebel Neutral White =
7 |LEDT Emitter Source Property 0000 1 Luxeon Rebel | Rebel Neutral White ¥

Medify Selected Source Parameters

ScalesSetting I
Scale I Set To | Cancel |

Click on a column header to select all of the Surface Sources, or select
individual sources in the spreadsheet, then click Modify to enter changes.
Values can be Scaled or Set To a discrete value. Catalog and Name can only
be edited one at a time in the Surface Source Editor.
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u) TracePro Expert Early Access Build: 7.1.X.269, 64-bit, Multi-Threaded { build 1
File View Insert Define Raytrace Analysis Reports Tools  Utilitie

of e « ..o 0 el AdvVanced Select

Redo Ctrl+Y . .
« sl o] el ] o
—— Cut Ctrl+X
Copy Ctrl+C
Copy Bitmap
o o ValidinT Pro 7.1.3 EA
Delete De alld In Iracerro /.1.
Clear All
Select 3 Object
Surfac
Boolean » ‘
curface | Advanced..
Object L Select All Ctrl+ 4§} Model:[LED Downlight, spot.oml] [ ==
. LED4 -
Motes &
e
Enable Drag/Drop @-Surface 1
. - Surface 2
Mew Object Group Surface 3
Surface 4
Surface 5
Entity 9
Block
El ./ LED5
m B ' Advanced Selection l = i3
Surface1
Surface 2 . . ’—_l 5
Surface 3 Selection type: | Surface Source - Select First
- Surface 4 Catalog: [Luseon Fiebel ~| | Select Al |
- Surface 5 Name: [Rebel Neutral white |
Cl
- Entity 10 $
- Block [ Append item(s) to current selection
Bl .~ LEDE
-
- Surface 1
- Surface 2

To apply a different Surface Source Property to each source in the model at
one time, use Edit->Select->Advanced to select all of the Surface Sources with
a given name. The Surface Source Property can then be changed for all of the

selected sources using the Apply Properties Dialog Box.
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Moving and Grouping Objects in the Model
Tree for Better Organization

TracePri:- rambds

ooooooooooo




Organizing the Model Tree

W} Model:[1500W elliptical lamp,with Groups.oml]
(2304 Heatsink
@-./ Lamp Body
./ Spider
(-, FrontRing
&, Window
-/ Anode
-~ Cathode
-/ Arc5
B Arcl
-/ Arcd
&/ Arc3
 Arc2
Sweep...
Revolve...
Properties...
Enable Drag/Drop
ew Ubject Group
Collapse Branch
Expand Branch
Collapse All
Expand All
f
L»Z
_Model | Source [Luminance

To move objects in the Model Tree, right click in the Model Tree and select
Enable Drag/Drop. Then select the object to move with the left mouse button
and move it to its new location
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Organizing the Model Tree

W} Model:[1500W elliptical lamp,with Groups.oml]
-, Heatsink
. Lamp Body
[~/ Spider
-/ FrontRing
@/ Window
-/ Anode
-~ Cathode
B Arc5
- Arcl
& Arcd
 Arc3
-/ Arc2
Sweep...
Revol
Properties...
AR S
New Object Group >
Collapse Branch
Expand Branch
Collapse All
v
Expand All
L»Z
_Model | Source [Luminance

To add Object Groups to the Model Tree, right click in the Model Tree and
select New Group Object. Then name the new Object Group and drag the
objects into that group.
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Organizing the Model Tree

W) Modek[1500W elliptical lamp,with Groups.omi]

@/ Lamp Body

/ Spider

-~ Front Ring
--\/ Window
@-./ Anode
@ Cathode
-\/ Heatsink

[#- Arc Segments

Model I Source |Lumi nnnnn

Adding Object Groups can help organize the Model Tree and make objects
easier to identify and locate. It can also make for a more compact Model Tree
as Groups can be collapsed when not being used.
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Shortcuts for Panning and Orbiting
the Model View

T—————————————————————w——————————
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Panning and Orbiting the Model View

W} TracePro Expert Early Access Build: 7.1X.260, 64-bit, Multi-Threaded (build 12075x64) ic
File Edit View Insert Define Raytrace Analysis Reports Tools  LUtilities Macros  Window  Help

D|&8| & #[%E o« wlo|s] g x| 2] DRB[M|| <[5 DE] ol el KI5 2%
e|a|e|a|8|8|&|&] #| ||| u] ] Hk|v|elH] Dld|e ] Blu]2|T] %] ]
4} Modek[LED Downlighfl spot.oml]

B~ Target

--\/ PC Board

--\/ Base

M.~ Lamp Housi bt |
I Pan icon I Orbit icon

Select the appropriate icon in the toolbar and the hold down the left mouse
button in the model window to pan or orbit the model

TracePrd:-
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Panning and Orbiting the Model View

Ctrl-right click and drag to pan the view
*Shift-right click and drag to orbit the view

*Drag on one of the axes of the 3 colored XYZ axes to rotate
the view

*Double click on an axis to make it point into the screen

*Double click on the shaded arc between the colored axes to
display a plan view

TracePri:- Research




Detect Rays Starting in Bodies
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Detect Rays Starting in Bodies

W} Modek[LED model.omi] ()
- Grid Source

. EERmE
E] -Surface Source

. [ X LED chip/Emitter
‘... File Source

Air

Acrylic
n=1.49

¥

k.

TracePro assumes rays are starting in air. This can give the wrong result if rays
are started inside an object with a different index of refraction.
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Detect Rays Starting in Bodies

4} Model:[LED model.oml]
B Grid Source

=29 Grid Sourcel
E| Surface Source

. @ X LED chip/Emitter

‘... File Source

=
[ e oo
Options |Thresho|d5 I Simulation & Output I Advanced I
Analysie Units: IHadiometric vl
— ¥ Ray Spliting
[ Specular Rays Only
. W Importance Sampling
/ \C ryl I C [ Aperture Diffraction
n=1.49 | * .
.
— 1 Fluorescence
IImmediateh(tlace emission wavelenaths ;I
i
LZ
Model | Source [Radiance Set Defaults

When starting rays inside an object, check the box for “Detect Ray Starting in

Bodies” at Raytrace->Raytrace Options->Options
.

Lambd
Tl‘a Ce HQEY EE?S;?-}IS?‘




Getting More Information from the
Irradiance/llluminance Maps and Candela Plots
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Irradiance/llluminance Maps

4} Modek[LED Downlight, spot.oml]

El-.» Target

228 Receiver
-- Surface 2
-- Surface 3
- Surface 4
- Surface 5
..... Entity 1
..... Elock
oarn

e P P e P e e P P ]
[ i 3 g 3 X
—

m
o
[ ]

Model Source

| Wewantto see
where these rays
are coming from

“Receiver’ Surface

Example Model - LED light with 7 LEDs and circular lens array

TracePri:
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Irradiance/llluminance Maps

7 Irradiance/Mluminance Map:[LED Downlight, spot.oml] I

Iux
10000

31622.8
1000
3162.28
100
316.228

100
31.6228

10

3.16228

1

0.316228

0.1

0.0316228

0.01

0.00316228

0.001

0.000316228

0.0001
3.16228e-00
1e-00:

Y (millimeters)

Total - lluminance Map for Absorbed Flux
Target Receiver Global Coordinates

150

100 50 0

-50 100 -150

where these rays

We want to see

are coming from

o E

200

----------------------------

______

--L100

150 - : il150

200 —lo00

250 S L1

-300! :
300 250 200

-300

150 100 50 0 -50 -100 -250 -300
K (milimeters)
Min:3.4413e-009, Max:48723, Ave:2654 4

Total Flux:955.6 Im, Flux/Emitted Flux:0.42428, 164274 Incident Rays

-150 -200

llluminance Map on “Receiver” Surface — Log Scale

TracePri:-

Lambda
Research

Corporation




Irradiance/llluminance Maps

7 | Iradiance/Mluminance Map:[LED Downlight, spot.oml] EI
Total - lluminance Map for Absorbed Flux
Target Receiver Global Coordinates
lux 300 250 200 150 100 &0 0 -50 -100 -150 -200 -250 -300

10000
31622.8
1000
3162.28

100 . .
316.228—1—  f g G g 150

100 : :

31.6228

10

3.16228

1

0.316228

0.1
0.0316228
0.01
0.00316228
0.001
0.000316228
0.0001
3.16228e-00
1e-00:

300 . — 300
------ i s

200

______

Y (millimeters)

e ~}100
ABOp-— ot W SRR L1s50
-200f -4 . - R P

-250) : Sbeeeees 250

-300 - : -300
300 250 200 150 100 50 O -50 -100 -150 -200 -250 -300
K (milimeters)

Min:3.4413e-009, Max:48723, Ave:2654 4
Total Flux:955.6 Im, Flux/Emitted Flux:0.42428, 164274 Incident Rays

Select area of interest by Shift- left mouse click and dragging a box around
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I | /llTumi M
4} Modek:[LED Downlight, spot.oml] = =
El-.» Target
-- Surface
B
-- Surface 2
-- Surface 3
-- Surface 4
-- Surface 5
. Entity 1
..... Block
.~ PCBoard
- .~ Base
@-.~ Lamp Housing
[ .~ Front Lens
.~ LED1
.~ LED2
.~ LED3
.~ LED4
.~ LEDS
-.~ LEDB&
.~ LEDT
Model Source Lurminance

To display the selected rays, go to Analysis->Display Selected Rays, or right click in
the Irradiance/llluminance Map window and choose Display Selected Rays
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Irradiance/llluminance Maps
ki ki - ’ Higher flux rays
e g 1 are “leaking”
around the
Tt edge of the
o peto lens element.
o rten Painting the
o o space between
57 s the lens
o elements black
would solve the
problem.
i
.

To display the selected rays, go to Analysis->Display Selected Rays, or right click in
the Irradiance/llluminance Map window and choose Display Selected Rays
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3D Irradiance/llluminance Maps

4} Model[Spectrometer, crossed Czerny-Turner, 1200 g_rmm grating.oml] EI@

E|Gr|dS ooooo
-¢m
- Surface Sou
- File Sou

The 3D Irradiance/llluminance
Map allows you to see the
distribution of light on multiple
surfaces at one time. The
TrueColor mode is shown here.

. Collimating

Model | Source |Radiance| ‘

Grating

-

Detector

z Focusing Mirror
Mirror

3D Irradiance/llluminance Map shows the flux distribution on multiple surfaces
in this crossed Czerny-Turner spectrometer model.
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Path Sort Table and Display Selected Paths

) TracePro Expert  Early Access Build: 7.1X.269, 64-bit, Multi Threaded  ({ build 12075x64 ) ic = 28
File Edit View Define Raytrace Analysis Reports Tools Utilities Macros Window Help
0| & | = || |J DB Em|| <% EE e & els| & L
Q8 S S & efir] #| ol ] o | 2] S w ]| DIlBl | p| Bn] 2] 4[| 2]
4} Modek[Spectrometer, crossed Czemy-Turner, 1200 g_mm grating.oml] = |[@ ][] | Ll Iradiance/lluminance Map:[Spectrometer, crossed Czerny-Turner, 1200 g_mm grating.oml] [e®]=]
 Collimating Mirror Total- True Calar Map for Absarbed Flus
 Focusing Mirror Detector Detector
- Grating 12,535 4,35 5 (12.5.501.53 4]
=)~ Detector
Surface0 . -
Irradiance Map showing
Surface 3 .
lected in the Path
rays selected in tne Fa
Entity 3
Block
Sort Table
./ Case
(-12.5,35.4,35.5) milimeters 1=12.5,30,55 9]
True Color Total Flus 34821 %/ 48086 Incident Rays
7| Ray Path Sorting [Spectrometer, crossed Czemy-Turner, 1200 g_mm grating.omi] (==
Ray Path [Source Wavelength | No. Rays | Absorbed Flux % of Total | Incident Flux % of Total | Path Type No. +
FR Gric Source 1 [os55 48086 |34621.3834051765  |14.33 34621.3834051765  [14.33 Specular
@2 |Gridsourcel 065 48078 | 34615623494449 1433 4615623404449 (1433 Specular
@3 |GridSourcel 07 47061 | 345313848000503  14.20 234531.3848000593 1429 Specular
@4 |GridSourcel 05 47940 | 345162650343996  14.29 34516.2650343996 1429 Specular
@5 |GridSourcel 04 47926 | 345061851906265  14.28 24506.1851906265  |14.28 Specular E
@6 |Gridsourcel 045 47863 | 344608258936474  14.6 34460.8258036474 1426 Specular
@7 |GridSourcel 06 47659 | 343130481700961  14.20 243139481700061 1420 Specular
J @& |GridSourcel 04 53 502747971736337  0.00 502747971736337 | 0.00 Single Surf Scat
@9 |Gridsourcel 065 52 493262160048858  0.00 493262160948859 | 0.00 Single Surf Scat
@ 10 |Grid Sourcel (07 3 369946620711644  0.00 269946620711644 0,00 Single Surf Scat
¥ @11 |GridSourcel 045 ] 360460809924166  0.00 360460809924166 | 0.00 Single Surf Scat
@ 12 |Grid Sourcel 06 E 3414801864921 0.00 34142018834021 0.0 Single Surf Scat
7 @13 |GridSourcel (055 El] 3320033756172 0.00 332003377561732 | 0.00 Single Surf Scat
@ 14 |Grid Sourcel 05 2 303545945199298 .00 203545045190208 | 0.00 Single Surf Scat il
Model | Source |Radiance 7 I ] r
ForHelp, press F1 [X:8.905928 :0.348166 :36.567295 mm NUM

Analysis->Path Sort Table will open a table showing all the paths in a model. To
display a path, select it in the Path Sort Table and then go to
Analysis->Display Selected Paths
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Candela Plots

4} Modek:[LED Downlight, spot.oml] = =
El-.» Target
-- Surface
-- Receiver
-- Surface 2
-- Surface 3
-- Surface 4
-- Surface 5
. Entity 1
..... Block
.~ PCBoard
[-..~ Base
[@-.~ Lamp Housing
[ .~ Front Lens
.~ LED1
.~ LED2
.~ LED3
.~ LED4
.~ LEDS
E-./ LED6
.~ LEDT
X i 7
“Receiver” Surface
Model Source Lurminance

Example Model - LED light with 7 LEDs and circular lens array
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Enter
Polar and
Azimuth

angles
here to
define the

“zone”

Polar Iso-Candela Plot

1] Polar Iso-Candela Plot[LED Downlight, spot.oml]

SE=] ‘

Polar Iso-Candela Plot

Using incident rays on Target Receiver
cd

2200[;. 15 0 345
2000
18000 ;

B Select Rays for Polar Is... u

Polar Min: I[J— i

" Polar Max: llz— 75 B 285
q Azimuth Min: IU— . ':I".
Azimuth Man: |30—

90
Flux: F.ZSE?lS Im

Display Selected
Rays and Select
Rays can also be
selected by right
clicking in the Polar
Iso-Candela Plot
window

Solid Angle: 5.0114419 sr

Set I Close |
600
4001
200

106 255

165 120 195

Min:6.3619e-014 cd, Max:21555 cd, Total Flux:954.64 Im
163877 Rays

Data covers +/- 15.000 degrees from Normal

To find the lumens in a given “zone”, go to Analysis->Display Selected Rays.
Then go to Analysis->Select Rays to open the Select Rays dialog box.
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Making an IES File

1] PolarIso-Candela Plot:[LED Downlight, spot.oml] EI@

Polar Iso-Candela Plot
Using incident rays on Target Receiver

q) Save As |i|
;Sa\re in: Il\:a,::\reJ Examples ; j = &k B . Please See Our
oo P 50 Ceomic oy 2 October 2010 webinar

B s 2 for more information

Desktop . Optimizer Exarnples _ 2,7/20] =
= \| Shq on IES and LDT files
Libraries L Tex 285 .
! TR Photometric [TypeC | Vertical angles | 19 #lamps |1 T P
o m Freec =] Eaie in TracePro
Computer IS Multiplier Sy y
(‘i = [JiEs 1 Horizontal: IU - 360 degrees LI Vertical: |90 - 180 degrees ;I 70
L |IES # decimals | -Luminous Dimensions
Network
| IES Width IU Length IU Height IU |n Feet _I
]

File nam V¥ Show this dialog automatically for this model 255
Soveas _ e |

Click ta views or modify file defaults Modlf_l,l File Defaults

T35

165 120 195

Min:6.3619e-014 cd, Max:21555 cd, Total Flux:954.64 Im
163877 Rays
Data covers +/- 15.000 degrees from Normal

Right click in the Candela Plot window, choose SaveAs, and change the File
Type to IESNA LM-63 (*.ies)
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The Flux Threshold Setting

TracePré:- fambas,

oooooooooo




Flux Threshold

*The Flux Threshold setting in TracePro determines when
TracePro will stop keeping track of rays.

*Once rays fall below the Flux Threshold they are terminated

*The default setting for the Flux Threshold is 0.05, or 5% of the
initial flux value of the ray

*The Flux Threshold setting can be changed at
*Raytrace->Raytrace Options->Thresholds

*The Flux Report can be used to see if rays are falling below
the Flux Threshold

A
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Flux Threshold

4} Model[Light Guide.oml] =R [ESR =<3
i Guic

- Surface 0

[#- Surface 1

- Surface 2

- Surface 3

- Surface 4

- Surface 5

- Entity 2

- Block

- Material from Plastic

- Material name Acrylic
./ LED

Model I Source I Luminance

Example Model - Simple light guide with LED source
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Flux Threshold

D TrcePro Epert _Eary Aces Bl 716268, G b, Wl Thraded (it 175,64 ) e I

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

D[3|8| & | #[%|E] of~| ®|e|d _Popetdou =(2m| <[4
e|afe &|a|R|& 5| +| pd[e| ]| Bl=|+[T

Lz

4
Lz

Raytrace

Flux Report:[Light Guide.oml]
Sawres eeleilo IA" Sources LI " Display Selected Objects

wWavelength selection: & Display Al Objects
Object Name | Material Catalog | Material Property | Surface Area | Number | Incident Absorbed | Lost (All Types) Lost-»Escaped Model | Lost-»Flux Threshold | Lost-» Total Intercepts | Lost->Total Scatters | Lost-»Random Scatters | Le
Surface Mame | Surface Catalog | Surface Property | [sq mm] of rays [lumens] [lumens] | [lumens] [lumens] [lumens] [lumens] [lumens] [lumens] h
Light Guide Plastic Acrylic 99.939999999999 0
Surface 0 Default <MNone= 250 10705 91.6872274008007 O 86.6733387104878 | 84.1367754047138 2.53656330577399 0 0 0 0
Surfacel Default <MNonex 250 14637 104.953888600312 |0 11.054953354773 £.15320846356017 2.90165489120379 0 0 0 0
Surface 2 Default <MNone= 500 5806 30.3191600122822 |0 1] 0 1] 1] 1] 1] 0
Surface 3 Default <MNone= 5000 58373 319.361988321289 |0 0 0 0 0 0 0 0
Surface 4 Default <Mone> 500 5830 30.6352965570107 | O 0 0 0 0 0 0 0
Surface 5 Default <MNonex 5000 58433 320123570473222 0 0 0 0 0 0 0 0
LED <Nonex <MNonex 2.21170793473914 |0
Ernitter Default <MNone> 1 2452 217839343541105 0 0.08 0.06 0 0 0 0 0
Surfacel Default <MNone= 1 16 0.0131203030180237 0 0.0131203030180237 |0.0131203030180237 0 0 0 0 0
Surface 2 Default <MNone= 1 613 0.545337429188301 0 0.536359372129354 | 0.536359372129354 0 0 0 0 0
Surface 3 Default <MNone= 1 615 0.578697379629748 0 0.568987091301987 | 0.568987091301987 0 0 0 0 0
Surface 4 Default <MNone= 1 583 0.51953874263927 |0 0.511448807032928 | 0.511448807032928 0 0 0 0 0
Surface 5 Default <MNonex 1 677 0.58832857959189 |0 0.581792361256849 | 0.581792361256849 0 0 0 0 0
4 I +

Default Flux Threshold of 5% - 5.44 lumens out of 99.9 lumens are lost due to
falling below the Flux Threshold. This is about 5.44% lost.
e
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Flux Threshold

Change Flux Threshold to 0.5%

7| Flux Report:[Light Guide.oml] = e =
Sawres e=lzaili I"MI Sources LI " Display Selected Objects
‘wavelength selection: & Display Al Objects

Object Name | Material Catalog | Material Property | Surface Area | Number | Incident Absorbed | Lost (All Types) Lost-»Escaped Model | Lost->Flux Threshold | Lost-=Total Intercepts | Lost->Total Scatters | Lost->Randorn Scatters | Lost
Surface Mame | Surface Catalog | Surface Property | [sq mm] of rays [lumens] [lumens] | [lumens] [lumens] [lumens] [lumens] [lumens] [lumens] [lur
Light Guide Plastic Acrylic 99.9399999999955 |0
Surface( Default <MNone» 250 13844 92.1940263354679 0 84687510825219  84.6320466100703 0.0554642151487358 0 0 0 0
Surfacel Default <Mone» 250 21564 107.446515510247 | 0 111558686086608  10.0764166258829 0179452072778028 |0 0 0 0
Surface 2 Default <Mone» 500 9513 31.2807955246193 0 1] 1] 1] 1] 0 1] 1]
Surface3 Default <MNone» 5000 93660 328.399950016803 | 0 0 0 0 0 0 0 0
Surfaced Default =MNone» 500 9552 31.5852194493674 | 0 0 0 0 0 0 0 0
Surface s Default <MNones» 5000 93799 329.173547798277 0 0 0 0 0 0 0 0
LED <MNone» <MNonex» 4.09662047612004 |0
Emitter Default <MNone> 1 6958 4.05385287874063 | 0 0.08 0.08 0 0 0 0 0
Surfacel Default <MNone» 1 1626 0.654423627534247 0 0.654423627594247  0.654423627594247 0 0 0 0 0
Surface 2 Default <MNone» 1 134 0.851433572483233 0 0.837876637153981 0.837876637153981 0 0 0 0 0
Surface 3 Default <MNone> 1 1340 0.887056127716842 0 0.876569911068172  0.876569911068172 0 0 0 0 0
Surface 4 Default <MNone» 1 1359 0.842772202014191 0 0.831817090558056 0.831817090558056 0 0 0 0 0
Surface 5 Default <Monex» 1 1418 0.903702543690932 0 0.895933209745581  0.895933209745581 0 0 0 0 0
4 mm 3

Flux Threshold of 0.5% - 0.234 lumens out of 99.9 lumens are lost due to falling
below the Flux Threshold. Now only 0.23% is lost.

Lambd
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Apply Properties Before Copying
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Apply Properties Before Copying

4} Model:[Array example.oml]

o o

B LED

h Emitte]|

- Surface Property: <None>
.- Source Defined

i Flux = 100.000000 lumens

-

[

- Surface 2

- Surface 3

- Surface 4

- Surface 5

- Entity 1
Block

=- LED

10002y i Move Object
Plane
7] Surface 1

% Relative " Absolute " Distance

X Center IEI
Y Center |0
Z Center |0

Use Move->Copy
or Rotate->Copy
to make the array

Surface Source
property copied
with each new

object

- Flux = 100000000 lumens
10000 rays

©

If you need to make an array of multiple objects, apply all properties to the base
object before making the array. The properties will then be copied with the object.
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Speeding Up Raytracing
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Speeding up Raytracing

*Voxelization is a method of “allocating” the geometry in the
model to specific zones to improve raytrace speed

* Increasing the number of voxels improves raytrace speed at
the expense of Audit speed

*There are two types of voxels in TracePro, Octree and Uniform

*The default is Uniform, which creates equally sized 3D voxels
across the system

*Octree voxelization concentrates voxels near objects and
places fewer voxels in empty spaces in the model. This is best
for models with large spaces between objects. For example, a
luminaire and the floor.
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Speeding up Raytracing

Options | Thresholds | Simulation & Output  Advanced |
— YWomelization Type
Type of Voxels: IUniFnrm |
— Vowel Parameters M
Select mic of Audit speed vs. Raytrace speed
|Mixed Audit/Raytrace - |

Set mandmum vowe! count: IEI-EDI]D

TracePro will calculate an optimum voxe! count not
to exceed the maximum voxel selection.

— Raytrace Type
IExElc:t Raytracing ;I

MHaormal tolerance [degrees); I'I
Gradient index substep tolerance I'I.ﬂe-DE Mmm: vl

&pply | Set Defaults

Voxel settings can be changed at Raytrace->Raytrace Options->Advanced
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Speeding up Raytracing

4} Model:[Louvers example with diffuser.oml] EI@

& Lamp

--¢ Lamp -
--¢ Lamp

--\/ Housing A

- Object 0
--¢ Diffuser
&- ./ Floor

10 meters

.

Model | Source |Radiance’_

Fluorescent fixture and floor model — 10 meters from fixture to floor

A
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concentration
of voxels In
empty space

i/ A
N A VAWATAY
A \VARYAYLY

Uniform voxels version

Speeding up Raytracing

The Octree voxels version of this model raytraced 56% faster than the

E
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Interactive Optimizer Tips
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Interactive Optimizer Tips

To make a Ray Fan, draw the
initial ray by left clicking and
dragging in the desired direction.
Then press CTRL and make the
fan by dragging left or right.

To make a Beam, draw the initial
ray by left clicking and dragging in
the desired direction. Then press
Shift and make the beam by
dragging left or right.

Making Ray Fans and Beams in the Interactive Optimizer Sketch Window
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Interactive Optimizer Tips

o5l Interactive Optimizer - C:\Users\djacobsen\Documents\Webinars\March 2012 Webinar, Tips and Tricks\Examples\Relative Variable Example, intial.sod

| T B

File Export Optimize Options Windows Tool Help

RotationAxis: Y-Axis - ‘AF\B'

a5 (XY) = (10.69193,-1.26854)

a5l Property Editor
General | Object

Selected type: Control Point -

Selected ltem Control point 0in Segmen -

Parentobject:  Object0

Description Value

Position-X 3 ‘Relatwe\far. :
Position-Y 10 ‘Relatwe\far. :

Toolbox

Seg 0Obj
Rays
Show
-
Opacity 0 ‘
Unit. mm -

Relative Variables are defined as being relative to the position of the control

point on the segment

TracePri:
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Interactive Optimizer Tips

a2l (XY) = (16.38221,-4.16805)

=& =

If you stop the
optimization after the
control point has
moved, save the .SOD
with the same name,
and then re-open, the
\ variable will be defined

as relative to the new
position of the control
point.

[

This could lead to the
creation of bad
geometry such as self
Intersecting segments.

Relative Variables are defined as being relative to the position of the control
point on the segment
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Interactive Optimizer Tips

a-l Interactive Optimizer - C:\Users\djacobsen\Documents\Webinars\March 2012 Webinar, Tips and Tricks\Examples\Relative Variable Example, intial.sod | e B
File Export Optimize Options Windows Tool Help
&
RotationAxis: Y-Axis - ‘m
ol (X,Y) = (15.65733,4.13179)
=N =

eeeee

Contral Point

Selected type:
Selected ltem Control point 0in Segmen -

Parentobject:  Object0

Description Value

Position-X
Position-Y 10

w

‘Ahsalute Var. :
‘Ahsalute Var. :

Seg

Rays

Bitmap

Obj

Show
Bitmap

J

-

Absolute Variables are defined by absolute coordinates and are not tied to the

TracePrd
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current location of the control point
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Interactive Optimizer Tips

=& =

-------------

If you stop the
optimization after the
control point has
moved, save the .SOD
"~ with the same name,
and then re-open, the
variable will still have
the same “range” as
initially defined.

Absolute Variables are defined by absolute coordinates and are not tied to the
current location of the control point
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Current Promotions
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OSLO Promotion

Customer who have purchased OSLO in the past, and are currently out of
support ,can update to the current release of OSLO, OSLO 6.6, with one
free year of support, for one low price. The price will depending on their
edition of OSLO. Details of the promotion are shown below:

OSLO PROMOTION LIMITED TIME : APRIL 1, 2012 THROUGH JUNE 30, 2012

Note: * Good for anyone who previously owned OSLO * Multiple license discounts do not apply *

OSLO Node Locked License OSLO Promotional Pricing

OSLO PREMIUM $1,500
OSLO STANDARD $1,125
OSLO LIGHT $750

Example:

OSLO Premium Node Locked two years out of support -- Cost to customer $1500.00

OSLO Premium Node Locked ten years out of support -- Cost to customer $1500.00
e
OSLO Network License OSLO Promotional Pricing

OSLO PREMIUM $1,875
OSLO STANDARD $1,500
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Thank You
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Questions and Answers
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For Additional Information
Please Contact:

Lambda Research Corporation
Littleton, MA

078-486-0766
www.lambdares.com
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