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New TracePro Release Numbering

» TracePro has switched to a yearly naming scheme. TracePro 2022
version 22.1 was the first release of TracePro in 2022.

» Official releases of TracePro 2022 will debut approximately every 60
days, on or around the 10t of the month, starting in February..
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TracePro 2022 22.5

» TracePro
» New analysis tools unit options
» Set Defaults capability added to Ray Sorting
» New RepTile geometry — tetrahedron
» Ray Sorting added to 3D Irradiance/llluminance Map
» New capability to import multi-configuration OSLO and Zemax files
> New ability to select one or more paths and display them in the Candela
Plot

ETracePro
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TracePro 2022 22.5

TracePro — New unit options have been added to the analysis tools. Also,
the units are now set in the appropriate Options dialog boxes.

B ' Irradiance/llluminance Map Options

X

Map Data
Quantities to plot |Irradiance hd Normalize to: [ <None:
Ll
Rays to plot |Incident - Units: |lux -
W/m2
[ SetMax: |0 [ Set|Min: |7fc
1 W/f2
Display Options 1 W/cm2
W/mm2
| Smoothing | Log Scale No. of Pixels: [mW,’mZ
mW/em?2
[ Contour Plot [ Relief Plot FF| Grid: |—mW/mm2
[ Local Coordinates [¥ Profiles Symimetry: |—kW/ m2
* UkW/cm?2
[ Gradient Displa Colof Map: [(kW/mm2 lack
Py P [MW/m2 3
MW/cm?2 ON
MW/mm2
Contour Levels + m_
[+ Auto. levels L

| L L Ll

Selection ‘

=
v Number: |20 J

Orientation of plot plane
| Automatically calculate Normal and Up Vectors

Normal Vector: X: |0 Y: |0 Z: |1

v: |1 z: [0

Apply

Up Vector:  X: |D

Set Defaults

=

B | Candela Options

Orientation and Rays\ Polar Isn—CandeIa\ Rectangular Iso-Candela Candela Distributions

Distribution Data Selection
¥ Smoothing |90 plot points or smoothing factor

Units: |cd ~ | Mumber of horizontal angles: | 2
[ SetMin: |

¥ Lulcd/kim g

Angular width (dea)| 90

— s

Azimuth angles are
converted to horizontal
angles for IES output and
C angles for LDT output.

~PBolar I uminai

Luminaire plot width
Rectangular Distribution Name:
[ Log plot Angular width Color scheme:

Units:

Radiance/Luminance Map Options  — X

|Radiance 1 ﬂ

False color (rainbow hd

|Wf'm2—sr ﬂ
W/cm2-sr
W/mm2-sr
mW/m2-sr
mW/cm2-sr
mW/mm2-sr
kW/m2-sr
kW/cm2-sr
kW/mm2-sr
MW/m2-sr
MW/em2-sr
MW/mm2-sr

cd/m2(nit) v

Apply |

Apply to all |
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TracePro 2022 22.5

TracePro — Ray Sorting now has a Set Defaults option to allow users to
save commonly used settings as the default values

B ' Ray Sorting — X

Ray Sort for Irradiance Window.

Sort Type:l Rays - l

Sources: IAII

Wavelength: IAII

e

% Starting Rays to Display:| 100

[ Flux Display Range (as a fraction of Peak Flux)
Flux Range - Peak 1.921492-05 lumens

Mim | & | (0.0-1.0)

Update Set Defaults

ETracePro
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TracePro 2022 22.5

TracePro — A new RepTile geometry type, Tetrahedron, has been added

Top vertex corner : (Top X, Top Y, height/depth)

Z

Vertex corner : (Point 1 X, Point1Y, 0)

\/,/J

Vertex corner : (Point 2 X, Point2 Y, 0)

Vertex corner : (Point3 X, Point3 Y, 0)

ETracePro
3
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TracePro 2022 22.5

TracePro — Ray Sorting can now be used with the 3D

Irradiance/llluminance Map

% Starting Rays to Display:| 100

[ Flux Display Range (as a fraction of Peak Flux)

Update Set Defaults .

Model | Source | Luminance

Model | Source | Luminance

Sources: LED 4/Emitter ~]
Wavelength Al

% Starting Rays to Display:| 100

[ Flux Display Range (as a fraction of Peak Flux)
Update Set Defaults

5 Model{LED Downlight. spot.omibl = e X" ModelLED Downlight, spot.omib] =g i X"
@ [LEDs & [GLEDs
B/ Front Lens il @ o/ Front Lens wi
-/ PC Board -/ PC Board
+/ Lamp Base Ray Sort for Model Window. &/ Lamp Base Ray Sort for Model Window.
+/ Lamp Housing Sort Type: [All Rays ~ #-+/ Lamp Housing Sort Type:[All Rays ~]
 Target &/ Target
Sources: [All -
Wavelength: |All ~
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TracePro 2022 22.5

TracePro — TracePro can now import multi-configuration files from OSLO
and Zemax

= Autodraw =)&) = 5 Mod | [E=REaR |
SCAN ZOOM LENS - CFG 3 UNITS: MM e
FOCAL LENGTH = 472.9 NA = 0.005286 DES:
20.9 —
— —

== Autodraw o fad] = (E=sfEEx"]
SCAN ZOOM LENS UNITS: MW
FOCAL LENGTH = 669.5 NA = 0.003734 DES:

ﬁ@?
e S TracePro
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TracePro 2022 22.5

TracePro — Path Sorting can now be used with the Candela Plots in
TracePro

I TacePro 2022 Expert x
File Edit View Define Raytrace Optimize Analyss Reports Tools Macros Window Help
Dl g xmloc ok ENaEnye BRI K VS
QRABAAR T+ ¥ LE LI I L I JLJIJLECSHDI® I PRI ®mE e
8 Model{1 £ Downlight, spot.oml | = [ &) | 52 | | = Ppath Sort Table [LED Downlight, spot.omib] sl =al=R| ®3 Rectanguiar Candela Distribution Plot D Downiight, s [S=E=
& [Lens Rectangular Candela Distribution Piot
) Front Lens sources: [A ] No.ofintercepts: [ Filte Editor Fu Using Rays Incident on Target Receiver
§ v PCBoard Wavdengsi [l ] %ol aysto dspla: [0 Select fiters: [ None ° o0
B/ Lamp Base = o
&/ Lamp Housing Ray Path [Source Wavelength No.R.../| Absorbed Flux [5 of Total [ ncident Fux % of Total | Path Type  ~ o
[ ® 27 1D imiter 0449190532712997 3014 131504743612202 0.1 TaBarae1202 014 Specular
@25 |lDuEmiter 04d9198532712997 3008 1316029617865 014 131260529617865 014 Speculr o
& Surfece 2 ©29 |leD3Emier 0624089357866593 2049 113241026240476 119 113241026240476 119 Specular 0.02
@ Surface 3 ®30 |LED7/Emitter 0.624089357866503 2818 11.2043078938335 118 11.2043078938335 118 Specular 0.0195
® 31 |LED 2/Emitier 0624089357866593 2817 11.2006784694792 118 11.2006784694792 118 Specular 0.019,
©30 |10 /Emiter 0621089357866593 2784 110762230001865 116 110762230901865 116 Specular 0.0185!
@31 |16 o/imiter 2163 115 115 pecar 0018
© 34 LD yEmiter 0624089357066593 2732 108667998212477 114 oseBren2a77 114 Specular oot7s
® 35 |1e0 s/emitter 2686 112 112 Specular
@36 |LED 3/Emitter 0.471508197635071 2336 2 029 2 029 Specular 0077
©37 |LeDo/emiter 0471591 1233 273491197024 029 273491197924 029 Specular o
@38 |1ED 2/Emitier 04715981 132 an 028 27 028 Specular o
©39 |10 S/Emitter 0471SOMI97635071 2310 270732402596709 028 270732402598709 028 Specular 3
@40 |10 kmitter 0A7ISSBIONGION 2290 260055130013254 028 2600551300135 028 Specular o
@41 LD /Emitter 047150197635071 2283 267794090920917 028 267794000020017 028 Specular o
© 42 |LED 4/Emitter 047150B197635071 2263 028 028 Specular .
® 43 | LED 7/Emitter 1893 9411, 021 .02679411 021 Specular
© 4 |1eD et 1674 oz 021 Specr 0
©45 |1eD 6/Emiter 1823 1951196615471 021 1.9511966615471 021 Specular o
© 46 | LD 3/Emiter 0653703066060 1817 194519235093599 020 104519235093599 020 Speculer 0.0125
©a7 1D Emiter 065375937066069 116 1943349530635 020 194332495306355 020 Specular 0012
©as 160 2/Emitter 803 1 020 B 020 Specular 00115
@49 |16D S/Emiter w1 7 0w 020 Speculsr 2 oo
@50 |LED4/Emitter 0.50702346246846 1525 8154377477146 086 8.15443774771466 086 Specular 0.0105
® 51 |LED 7/Emitier 050702346246846 1522 8.12982077501175 085 8.12982077501175 085 Specular
® 52 (D 6/Emiter 0507023624604 1517 1144529114801 085 811444520114801 085 Specular 0.0t
@53 [1E0 Smitter 1497 084 j 0 Specular o
@54 |10 VEmiter 050702346246046 1462 1798515284173 082 Tr96es1s2m13s 082 Specular o
@55 |LeD /Emitter 0500234624684 1446 1.72046176010707 081 Tr2046176010707 081 Specular 0
©56 | LED 2/Emitter w6 7 081 7 081 Speculor o
© 57 |LeD3/Emiter 0GEISEOMESIA00S 1046 0172004061146 002 OATZM0G1IA6N 002 Specalr o
® 58 |LeD 2/Emiter 1040 01 002 or 002 Specular o
@50 |LED /Emitter 1040 o1 00 o 002 Specular
@60 [1ED 4/Emitter w02 o 002 o 002 Specular o
@61 |10 Emiter o o 002 o 002 Specular 0
®2 16D s/emitter 990 002 o 002 Specular 0
® 63 |LED 6/Emitter  0683589485360005 981 0.162176399139259 002 0.162176399139259 0,02 Specular 0,005,
© 61 |10 2/Emiter 191 000 y 000 specular 0.0045
® 65 |LeD 6/Emiter 183 000 000 Specular 0.004!
® 66 |10 7/fminer 0.423527633665074 13 00MIIINGIET9 000 0014331130516279 000 Specular
© 67 |10 Yimiter 0423527633665674 181 00143335955691235 0,00 0.0143335955891235 000 Specular 00035,
© s 16D a/emitter 180 000 000 Specular 0.00%
Y ® 69 |1eD 1/Emitter 7 000 000 Specular 0.0025,
®70 | LED 5/Emitter 175 000 000 Specular 0.
®71 | LED 3/Emitter 121267118 6 001 X 001 Specular o.
@72 |16D 7Emitter 6 001 001 Specular o
7 LCRER 1 imiter | 0471550157635071 |6 0000540572500007269 (000 |0.000540512508087265 [000 | Sinle Surf .
@74 |10 s/Emitter 0565051212671 5 00476068127131804 001 0.0476068127131804 001 Specular . \
© 75 |LeD s/emitter 5 349 000 000 Specular v 9 80 70 60 50 40 30 20 0 0 10 20 30 40 50 60 70 8 90
Model [ Source [ Luminance | < > Degrees
For Help,press F1 0000000 Y:150.408926 Z17.152315 mm NOM
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New Features in TracePro 2022 22.2
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TracePro 2022 22.2

» TracePro
» Group for imported lenses

» Light Source Builder
» Convert Lucidshape and Zemax rayfiles to TracePro rayfile format

ETracePro
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TracePro 2022 22.2

TracePro — Imported lenses are now placed in a new group in TracePro.
The name of the lens file will be the name of the group in TracePro.

L = Model:[Telescope

BEE Apochromatic Doublet example.len
: -- " Lens 1

-- " Lens 2
-+ Lens Retainer
-+ Lens Cell
-+ Front Tube
-+ Rear Tube
-+ Tube Coupler
-+ Focuser Mount
-+ Focus Tube
-+ Focuser
- CCD Detector
-+ CCD Housing
-/ 5un Shade

= class.omlb]

ETracePro
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TracePro 2022 22.2

Light Source Builder — New ability to convert LightTools, Lucidshape, and

Zemax rayfiles to a TracePro rayfile format

| mgl

|
| Fle Tools Help

|

ol Step0: Select ray files to convert

Ray files to convert:

i Converted file name

File name

Path

@ As original file name

O Specified name

Target directory:

@ As original file name

() specified path

Convert format

O

X

TracePro Text Rayfile

Proprietary — Lambda Research Corporation — Do Not Distribute beind _)f seminar
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New Features in TracePro 2022 22.1
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TracePro 2022 22.1

» TracePro

New geometric modeler

New surface types and aperture shapes for the Lens Element
New All-mouse mode

New dynamic highlighting and tooltips for identifying surfaces
New file format *.OMLB

STEP and IGES translators now included at no charge

New CAD importers included at no charge

New Environment options for Material and Bulk Scatter

VVVYVVYVYYVYYVY

» Light Source Builder
» New source builder utility for making many different source types

ETracePro
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TracePro 2022 22.1

TracePro — New Kosmos® KCM® geometric modeler made by Kubotek3D®
gives TracePro the capability to model asymmetric and free-form optical

surfaces with the accuracy required for optical ray tracing.

About TracePro Expert

Early Visibility of TracePro 2080 version 80, 1 expires on February 01, 2022 at 19:00.
System Resources

@ TracePro® 2030 Expert - 80.0.0 (build 21355) Copyright © 1995 - 2021 Lambda Research Corporation
KIOSMOSE®E Version 4.0, 10823 Temporary license expires on December 31, 2022

X

Total Physical Memory: 32933875 Available Virtual Memaory: 137434058632
Available Physical Memory: 18658972 3230448 KB Free on C:

This program contains components from the Kubotek KOSMOS framework,
Copyright © 2018 - 2021 and Trademark® of Kubaotek Corporation

Grid Contral © copyright Chris Maunder

Portions of this software are Copyright © 1997 - 2002, Makoto Matsumoto and Takuji Mishimura,
All rights reserved.

KUB@TEIK iﬁm SMOS

oK

ETracePro
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TracePro 2022 22.1

TracePro — CAD translators and importers included at no additional cost

e CAD Translators

. STEP
- IGES
- SAT

« CAD Importers
« SOLIDWORKS
* NX/Unigraphics

 Inventor
e Creol/Pro-E
 SolidEdge

« CATIA v4 and v5

ETracePro
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TracePro 2022 22.1

TracePro — New All-mouse mode enables users complete many view
manipulations using only the mouse

TracePro 2080 Expert
File Edit View Geometry Define Raytrace Optimize Analysi

DEE S YXmB| v @em| |, |

QQAARERAE dr| Hfw/prn . 4o

» Left-button drag — orbit the view
* Right-button drag up and down — zoom the view
* Both-buttons — pan the view

IS TracePro




TracePro 2022 22.1

TracePro — Many new surface types have been added to the Lens Element
including, Q-type aspheres, Biconics, Asymmetric Zernike, Super Conic,

Radial Spline, and many more.

Modek{Asymmetric Zernike.OMLB]
ExZ |
nsert Lens Elemen -
B Insert Lens El t X
Element Surfaces ]Apermre I Obstruction ] Position ]
Base Sphere: |Curvature -
First Surface Second Surface
Type: |Plane j T¥Pe: |Plane j
Sphere
Conic
Q-type asphere (Qcon)
Q-type asphere (Qbfs)
Rotationally symmetric asphere
Asymmetric asphere
Asymmetric general asphere
Cylinder
Torus ——
——
Biconic ////
IS0 X-Toric A ——
150 Y-Toric /// =
Symmetric cone =
Asymmetric cone 7 Insert Lens Element - X
Asymmetric Zernike
Anamorphic Element  Surfaces | Aperture | Obstructon | positon |
Odd Cosine
Superconic Base Sphere: [Radius -
Radial Spline woaa [] [Frossurfsee Second Surface
Type: |plane - Type: | asymmetric Zernike A3
Radius of Curvature: | -50
Conic Constant: | -1
Normalization Radus: [0
Gamma Rotation [deg] '57
Maxn: [3
Term Coefficent
L 0.1
o sinB .01
pcosd 0.0001
"2 5in20 0.1
Insert Lens Modify Lens ;A;Tl
P2 cos2B 0.2
p*3sin38 0.5
(302 -Dpsind o
(3p*2 - 2)p cosd o
3 cosB o
Insett Lens

Proprietary — Lambda Research Corporation — Do Not Distribute b-minar
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TracePro 2022 22.1

TracePro — Lens Element Aperture and Obstruction options now include
Circle, Rectangle, Ellipse, Rounded rectangle, and Polygon

B Insert Lens Element - x B Insert Lens Element

Element | Surfaces Aperture ]Ubstruchon] Posmon} Elemantw Sun'aces} Aperture  Obstruction IPosmonl

Shape: |Cirde hd

| Cirde
Rectangle
Ellips

e
Semi-Diameter: '].0— g‘;u;‘:id rectangle 1]

Shape: |jone

Decenter ¥: |0

[ Make 2nd surface semi-diameter different

Second Surface Semi-Diameter: | 10

Insert Lens Modify Lens

Insert Lens Modify Lens

TracePro

Proprietary — Lambda Research Corporation — Do Not Distribute beminar ‘



TracePro 2022 22.1

TracePro — Material and Bulk Scatter Properties can now be applied to the
environment in TracePro

Options — *

General Model
Colar

Ray Display
View

Linear Units: Imillimeters ~7 I

Raytrace Mode

Reset Defaults Scale Factor:l i

Default temperature: | 25 Icelsjus ) ;I

v Cache ray files for faster ray trace {and more RAM usage)

—Environment
Material Catalog: |Liquids

Material Name: |Seawater 20C 35gm/kg salinity
Bulk Scatter Catalog: ILiquids

LedLefled L]

8].4
I Bulk Scatter Name: IWater with scatter

Cancel |

ETracePro
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TracePro 2022 22.1

TracePro — Material and Bulk Scatter Properties can now be applied to the

eEnivronment example.OMLS]
@ v Lens T

|

\

i

Modek{Enivonment example.OMLE]
@ v Lens1

[E=SECR °)

BKY7 lens in air

BK7 lens in seawater

BK7 lens in seawater with scatter

ETracePro

Proprietary — Lambda Research Corporation — Do Not Distribute b-minar T -



TracePro 2022 22.1

TracePro — New Dynamic Highlighting. Move the cursor over an object or
surface to dynamically highlight the object or surface and display its name

LF Modek[Apochromatic Telescope, Importance Sampling.omi] == =] LF Modek[Apochromatic Telescope, Importance Sampling.omi] == =]
E B Lens 1
B Lens2 B Lens2
[ Lens Retainer [ Lens Retainer
Bl o Lens Cel [oRW < Cel
Bl Front Tube Bl Front Tube
B Rear Tube B Rear Tube
B+ Tube Coupler B+ Tube Coupler
B+ o Focuser Mount B+ o Focuser Mount .
Bl Focus Tube M Bl Focus Tube 1% =
I Focuser I Focuser
Bl o CCD Window Bl o CCD Window
B o CCD Detector B o CCD Detector
B+ CCD Housing B+ CCD Housing Lens 1: Lens Surface 1
-+ Sun Shad -+ Sun Shad
z z
1
e e
LZ LZ
Model [ Source Radiance | Overall | Model [ Source Radiance | Overall |

ETracePro
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TracePro 2022 22.1

TracePro — New TracePro file extension .OMLB. TracePro 2022 can also
open .OML files. Older versions of TracePro will not be able to open
.OMLB files.

ETracePro

Proprietary — Lambda Research Corporation — Do Not Distribute b_eminar i



TracePro 2022 22.1

Light Source Builder — The new Light Source Builder gives uses a wizard
tool and gives users the ability to make multiple types of light sources.

=]

Fie Toolz Help

x
LED —> Surf. || IES -> Surf. | Image —> File
Sre. Prop. Sre. Prop. sowree (pupil)
LT Ragfile —>
|| ) auffile Adraunced Ul
TracePreo ik
Rayfile ( )
B TracePro
|

ETracePro
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TracePro 2022 22.1

Light Source Builder — Surface Source Property

g5l Stepl: Sketch the beam profile from the pasted spec. O
Custom beam
Coordinate type o
(® Polar coordinate (O) Rectangular coordinate
Add
Reference points
Ref. point Ot 0 ]
Ref, point 1: 0 1
Ref. point 2: 30 0.5951
Spline curve?
40 W X 0 o
' -9 OL0
%0 RO
% 03 NEL
LN
8 3 \ o
30 Preview Data
. 1] AY
0.4 nL \ \
|~
" SR AN
02 A y
o \
o I - L IN
3 S
o
10 08 08 04 1} A 40 60 80 100 120
Mext
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TracePro 2022 22.1

Light Source Builder — Surface Source Property

o2 Step2: Generate the wavelengths from the spectrum of source.

Spectrum

. Weight Wavelength:
Weight:
| Add | | Delete |

Weight

Wawelength (um)

- O >
X ¥
0 0.004
1 04053 |0.0159
- 1 Ul;l v oL 2 04203 0.0?95
o / ~ D(E\ o 3 04343 |0.34713
® / A / X 4 04418 | 0.4563
= a0 f \\ N 5 0.4531 | 0.2579
\ \ 6 04587  |0.2143
'-\ \ 7 04681 | 0.1704
60 A 3 04821 [0.246
\ q 3 0,513 0.4081
ﬂ \‘ \ 10 |0.5524 | 0.6784
40 LY 1 05842 |0.9167
# \ ‘\ \\ 12 |0.602 1
‘\ \ 13 |oB264  |o873
20 \ ‘ 14 0.6563 | 0.5554
\\ 15 |0.6873 | 0.2699
/|- "~ | 16 |07266 |0.0993
430 480 530 580 630 680 730 nm 780 1707641 |0.0359
— - 18 07772 |0.0194
Scale Unit
@ Linear o Logarithm @ um O nm
Coordinate setup
WV, (um]: Int. {au): Resample points:
Ref. Pt1 038 0.0
Ref. Pt2 | |0.78 1.0
Previous | | Mext |

Proprietary — Lambda Research Corporation — Do Not Distri

ibute




TracePro 2022 22.1

Light Source Builder — Surface Source Property from IES file

! Stepl: Select an IES file to load — O x
IES file: |ChUsersidjacobsen'\DocumentsiDave) Documents\Customer Demos\Demo Examples\LED spot with Difuser, 1ES.ies B
Load
Theta-Phi Array Beam
Paolar [Theta) Mum: 19 Azimuth (Phi) Mum: 39

-
e (p 0 947 18,9425 284175 37.89 47,3625 56.8375 &l
m 1541.069276 1541.069276 1541.069276 1541.069276 1541.0659276 1541.069276 1541
5 1514.429338 1518.024386 1522.328479 1522.773504 1518.339476 1517.630036 1515.215293 151€
10 1406.259458 1406.741753 1412.690457 1415.802228 1421.883836 1426.325316 1417.067077 1414
15 1176123135 1168.698824 1170.582641 1184.9986381 1185.675487 1188.795497 1173.512912 1181
20 852.16618 858151749 859.563633 859.048585 853.854434 254413106 850.31668 855
25 544,11054 549.407012 547.126362 543.791106 537.327337 544139156 544.423422 536
30 306.305103 312.080491 315536942 310.806806 307 447622 310.549668 313.074276 310
35 172.271423 165.824213 173.485761 172.06404 171.315792 171.1606428 176.921088 174
a0 95.817549 93.552031 98374245 98.614975 99319036 101.591583 104,039642 1M
45 588068321 60.140225 61767839 61,961413 59.813973 61.329469 61494795 &4,
50 43.628841 43.257531 4265771 43.26134 40,802523 41313079 42537062 43
55 32121384 31.256715 30.515384 30.595593 31432254 31.378397 31.860134 32
&0 23488101 22.672001 23.251288 22.532762 23,140041 23.394909 23.254375 23/

65 17156877 16.173229 16.262771 15.480261 16.593275 16.289143 15421443 16. -
< >

ETracePro
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TracePro 2022 22.1

Light Source Builder — Surface Source Property from IES file

Spectrum

WL .
{um) Weight

Weight

a5 Step2: Generate the wavelengths from the spectrum of source.

Wavelength:

Weight:

‘Wavelength (um)

— O =
X ¥
o 0.004
1 0.4053 | 0.0159
D " 2 04203 | 0.0794
100 7T~ T 04343 |0.3413
% s N | 3 : —
’ 04418 | 0.4563
b v P § .
% i \ A 5 04531 | 0.2579
’f \ \ 6 04587 | 0.2143
T ‘-\ \ 7 0.4681 | 0.170§
60 _.’ \ 8 04821 |0.246
i/ ;
/! “ Q 9 0.513 0.408
05524 | 0.678
A va AN .
40 ’ \ 1 05842 | 0.9163
¢ \ “ \\ 12 loeo2 |1
i
k fr \ 13 |06284  |0.8T3
7 \)
20 7 'y . 14 0.6563 | 0.555¢
Ri \ 15 0.6873 | 0.2698
-~ r 4
/-1 ~o L 16 07266 | 0.0993
430 480 530 580 630 680 730 nm 780 17 07841 00359
JEE—) 13 07772 |0.019§
Scale Unit
@ Linear O Logarithm @ um O nm
Coordinate setup
WV, [um): Int. [au): Resample points:
Ref, Pt1 038 0.0

Previous | |

Mext |
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New Light Source Builder

Surface Source Property from IES file

o Step2: Generate the wavelengths from the spectrum of source.

Spectrum
Wavelength:
{um} Weight
Weight:

Weight

Wavelength um)

- [m] X
X ¥
0 0,004
1 04053 | 0.015
T T ey oo
% K N : :
. > , X 4 04413 | 0456
80 1 \ 5 04531 | 0.257
}’ ‘\ \ & 04587 |0.214
H 1Y \ 7 04581 | 0.170
50 H \ 5 04321 | 0.246
‘f / h q ) 0513 | 0.408]
ﬂ 1 “ \ 10 [05524 | 0.675
40 i !‘ \ 11 05842  |0.9164
lﬁ \ \ 12 0.602 1
\ 13 |06264 0873
20 ¥ 14 |0:6563 | 0.555
- N 15 |06873  0.2609
)-_ - - ~.l 16 |07286  0.0994
430

480 530 580 630 680

T30 nm 780 17 0.7641 0.0354
—_— 18 07772 |0.0194

Scale

(® Linear () Logarithm

Coordinate setup

WV, fum): Int. fau):
|Rer.pt1 | [038 0.0
|Rer.ptz | [078 10

Unit

® um O nm

Resample point:
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= TracePro
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) Surface 3
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New Features in TracePro 2021 21.5
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TracePro 2021 21.5

» TracePro
» New Stary Light Analyzer utility

> Interactive Optimizer
» New rectangular hole option has been added to the Reflector object type

» Lighting Toolkit
» New regulations have been added
» Regulations have been updated

> New Scheme commands

ETracePro
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New Features in TracePro 2021 21.4
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TracePro 2021 21.4

» TracePro
» New Stary Light Analyzer utility

> Interactive Optimizer
» New rectangular hole option has been added to the Reflector object type

» Lighting Toolkit
» New regulations have been added
» Regulations have been updated

> New Scheme commands

ETracePro
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racePro 2021 21.4

TracePro — A new Stray Light Analyzer utility has been added to TracePro.
This utility automates and simplifies many of the steps necessary to do a

stray light analysis.

3 Lens System View

<) B
Disloy v Advance Seect
Dff. ID  Pbject/Suface Name Catalog Name Property Name
1 G1 NHG b H-ZLAFS5F i
2 Surface 0 S ~
-1 Surface 1 il ad
-1 Surface 2 et i
-1 Surface 3 ¥ »
4 Surface 4 ¥ i
-1 Surface 5 ik ¥
1 Surface 6 M »
2 Suface 7 Al ¥
2 Surface 8 o »
1 Surface 9 ¥ hd
-1 Surface 10 v v
-1 Surface 11 hdd v
-1 Surface 12 ¥ b
-1 Surface 13 ¥ W
R

[=][® =

9/ Analysis Table : All Data Points

)
[ Nomaize 2 maps |

O oD O N F D (05 6 e o

Ust : Theta Deg v Exclude Image Path
Fiker 1. Al Paths ~ <0247 -0.148 -0.049 0.0495 0.14850.2475 -0.247 -0148 -0.049 0049501485 0.2475
Fiter2: | Al Paths v
Theta  Max Max Total Total Ray Ray Path Path ~
Deg i . Flux Fiux Number Number Number Number
15 42752 481021 | 21969.. (2484715 79199 76898 39 43
16 | 42574.. |478660..[31308.. [3529.132 89142 | 86784 | £
17 | 42526 [477560.. 38570.. |4338.123| 95072 | 92287 | 36 ) a
18 | 41534 465826 42632 4791409 100506 | 87812 | 28 <)
19 | 40033.. |448746.|43317.. [4883745 127511 | 121961 | 33 2
20 | 36556.. [409519. | 3557.0.. 4056297 | 116830 | 106451 | 31 27
21 |6%73.. |780158.. 450.059 | 521004 | 75665 | 67 | 2 5
22 | 23305 |266147.. 411508 | 480.294 | 156679 | 131284 | 31 14
23 24905.. |2841863 733323 | 735488 = 273007 | 202020 Ell 16 -0.247 -0.148 -0.043 0.0495 0.14850.2475
24 |[13631.. [827961.. 10468 | 936743 | 420646 | 277940 5O 50
25 95907 899470, 11849 [1270987 486333 326338 50 50
26 | 60964 . |902553. | 10007.. 1093493 436541 | 265351 50 S0 << || < > || Copy Trans. © - Refl -TIR W -ExitEf. Lens M - Return Ef. Lens
b 702.. |810741..| 12499, [1275979 | 643352 | 309813 | 50 50
28 | 57539. | 781180.. 14498.. 1336213 760026 | 322348 50 50 F B 2* bl *F k'] 4F 4B 5F 58 oF €8 <
29 | 69173. 917222 16110.. 1340017 333947 | 314353 50 50 1
30 |63942. 826795 16655. 1158352 326381 | 262868 50 50 G >
1 2 3 4 5 6 7 8 E)
Object Name Lens 1 Lens 1 Lens 2 Lens 2 Lens 3 Lens 3 Lens 2
Suface Name W * b IF F p:]
Intercept Emtted SpecTran SpecTran SpecTran SpecTran SpecTran SpecTran SpecTran
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TracePro 2021 21.4

Interactive Optimizer — The Reflector object type in the Interactive
Optimizer has been updated so that a rectangular hole can be added to the
reflector in addition to the previous circular option.

Object View

[ Object 0

] Object 1|

ERErr R e R A

E%'Tracepro
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TracePro 2021 21.4

Lighting Toolkit — Eight new regulation tables have been added

ECE R7 2019
ECE R119 (2014)
ECE R6 2008
SAE J588

SAE J222

SAE J592

SAE J594

SAE J845

VVVYVVYVYYVYYVY

TracePro
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TracePro 2021 21.4

Lighting Toolkit — Six regulation tables have been updated

ECE RG

ECE R3

ECE R91

ECE R98

ECE R112 (2010, 2012)
FMVSS 108 Figures 17, 27, 28

VVVVYVYVY

Tracepro
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TracePro 2021 20.3

» New Scheme commands
» geometry.get-block-parameters
» modify:primitive-block

STracePro
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New Features in TracePro 2021 21.3
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TracePro 2021 21.3

» TracePro
» Exposure Compensation for Photorealistic Rendering and TrueColor plots

» Lighting Toolkit
» New ECE regulations have been added to the Lighting Toolkit

» Analysis Toolkit
» A polygon analysis shape for luminance analysis has been added

> New Scheme commands

ETracePro
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TracePro 2021 21.3

TracePro — A new Exposure Compensation option has been added to the
Photorealistic Rendering and TrueColor Plots. This allows normalizing the
color to a saturated white or monochromatic color. There is also a new
option to normalize to the highest color in the plot.

# Irradiance/llluminance Map:[PRR_CCT_Test.oml]

Total - True Color Map for Incident Flux
screen diff

(-50,-50,-50.5) millimeters (50,-50,-50.5)

True Color Total Flux:1101.5 Im 1643387 Incident Rays

Proprietary — Lambda Research Corporation — Do Not Distribute b-minar

—Map Data —

Quantities to plot [True Color -

Mormalize to:
! Exposure value _'_1

Rays to plot ’Incident -

I~ setMax: [20000 Mosetrin o
.-.-Display Options - : : :
¥ smoothing [T LogScale  No. of Pixels:!ﬂi
™ Contour Pla ™ Relief Plat FFT Grid: [ 128x 128 |
I Local Coordinates [~ Frofiles Symmetry:iNone _:j
¥ Gradient Display Color Map:iCoIor {rainbow) on black .._.j
| I Convert ta faot-candles (fc) ~ AutoUpdateisON
;:-.True color options — -
Brightriess: ,05—“ : I™ saturated color: _
.| Valuedisplay mode: |Raw value -
Lontrasta| (025 ZI Exposure compensation: m

Gamma: | 1 i‘ ¥ Caloulate exposure compensation

-Orientation of plot plane

[V Automatically calculate Normal and Up Vectors

Mormal Vector: X |IZ| Y- ]Cl f= ]-1

Up Vector:  X: J'Il ¥: ]1 = ]IZI

Apply Set Defaults

ETracePro
3



TracePro 2021 21.3

Lighting Toolkit — Three new ECE regulation tables

« ECE R91 side marker lamps
« ECE R119 cornering lamps
« ECE R77 parking lamps

ECatalog: ECE +~ Regulation : |[S93¥ Table: <Select Table> = Filter: Both -~ | Regulation Info.

D Show?  Points or segments ignatid Min Value HAwe Value Horizortal Vertical

s TracePro

AN




TracePro 2021 21.3

Analysis Toolkit — A new analysis shape, polygon, has been added to the
Luminance Analysis tool in the Analysis Toolkit

a3 Luminance Analysis - Ch\Users\djacobsen\Documents\Davel Documents\Customer Demos\Demo Examples\Luminance Analysis test.bet | = || @

Ave. Max. Min. Contrast sD Type

--m-

2 |691897.32 | 103170 427510 56935.32 Rectangular
3 |615689.31 |934B0565 |262671.83 |0.72 157551.83 | Profile

nit 4 (6335378 1046300 [297110 0.72 1246675 | Polygon

1.3x10% ——

12x10%

1x10% ——
9x10°% —
8x10°% —

7x10° —=

ETracePro
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TracePro 2021 21.3

Analysis Toolkit — A new analysis shape, polygon, has been added to the
Luminance Analysis tool in the Analysis Toolkit

a3 Luminance Analysis - Ch\Users\djacobsen\Documents\Davel Documents\Customer Demos\Demo Examples\Luminance Analysis test.bet | = || @

Ave. Max. Min. Contrast sD Type

--m-

2 |691897.32 | 103170 427510 56935.32 Rectangular
3 |615689.31 |934B0565 |262671.83 |0.72 157551.83 | Profile

nit 4 (6335378 1046300 [297110 0.72 1246675 | Polygon

1.3x10% ——

12x10%

1x10% ——
9x10°% —
8x10°% —

7x10° —=

ETracePro
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TracePro 2021 20.3

» New Scheme commands
» New Scheme commands have been added
» geometry:make-circular-edge-3pt
» geometry:make-circular-edge

ETracePro
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New Features in TracePro 2021 21.2
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TracePro 2021 21.2

» TracePro
> New source type - Image Source
» Updated CGDM glass catalogs

ETracePro
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TracePro 2021 21.2

TracePro — A new source type, the Image Source has been added. An

image file such as a JPEG or Bitmap file can now be used as a source in
TracePro.

E Model:[Roadway scene,3.0ML]
-Image Sources
--¢ Carl
--¢ Car2
--¢ Roadway
--¢ Background Source

Model I Source IRadiance

TracePro
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TracePro 2021 21.2

TracePro — A new source type, the Image Source has been added. An
image file such as a JPEG or Bitmap file can now be used as a source in
TracePro.

ﬁ Maodel:Fisheye lens with image.OML] iE“E”E|
EHgeg Image Sources 7 3 75 7 v o
=+ Eiger
- Surface 0
- Entity 12
i..Image Source
o [
- Lens 2
- Lens 3
i 2 Lens 4
i3 Lens 5
i3 Lens 6
i Lens 7
- Lens 8
)2 Lens 9
i Lens 10
i3 Lens 11
o2 Image

Image as viewed through a wide angle lens
ETracePro
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TracePro 2021 21.2

TracePro — The CDGM glass catalog as been updated to reflected the
latest data. A new CDGM-IR catalog of IR glass has been added.

IP

AFH W BEEBRHE

—Catalog
Add Catalog...
Delete Catalog

Add Property...

Delete Property

[ Catokog...|
e
e
smerere)
[y Pty |

Copy Property

Catalog: ICDGM

Description: I

| Mame: |<None> |

Interpolation: ITabIE

Min Wavelength: I 0 Max Walgar4

BAFZ
j BaF3

AFH W EBBEEH

—Catalog
Add Catalog...
Delete Catalag

Add Property...

Delete Property:

L

Copy Property

—Data Points

Sart b

Catalog: ICDGM—IF‘.

;l Mame: |<Monex

Description: I

Interpalation: ITabIE

=]

<Mone >
HWS1
HWS2

HWs27
HWS3

Min Wavelength: I 0 Max Walwse

HWS5
HWS5
HWSY

=

N TracePro
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New Features in TracePro 2021 21.1
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TracePro 2021 21.1

> Interactive Optimizer
» New capability for editing values of points in the Irradiance Profile operand

» Lighting Toolkit
» New FMVSS 108 regulations have been added

> New Scheme command

E%'Tracepro
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TracePro 2021 20.1

Interactive Optimizer — The capability to edit the values of points when
defining the Irradiance Profile operand has been added

o Irradiance target profile definer ik O by

Load BG  Set Uniform Profile

Rel. Pos. X Pos. Y| Value
0.0000 |-0.01071 |0.3658 § 0.5000
02176 01500 0300 (0500
0.4357 | 0.328% |0.1275 | 0.5000
0.7112 |0.3154 |-0.1477] 0.5000
0.9533 | 0.1477 |-0.3221) 0.5000
1.2520 |-0.1510 |-0.3221§ 0.5000
1.5344 |-0.3456 -0.1174) 0.5000
1.3064 |-0.3557 |0.1544 § 0.5000

b /\JHM\ 20603 |-0.1779 | 0.3356 | 0.5000

21946 |-0.0470 | 0.3658 | 0.5000

O
)
0

-
L=

o
o]
o]
)
0

00
00 0366 0732 1097 1463 1829 2195

Direction
() Horizontal () Vertical (@) Path

Discard Apply

Emor value=0.0613732622576635 (0.3859, 0.3020)

ETracePro
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TracePro 2021 20.1

» Lighting Toolkit
» 62 FMVSS 108 regulations have been added

0

i Catalog : |FMVSS @negulauon: \ Table : <Select Table»
|

~ Filter: Both + | Regulation Info.

. FMVSS Figure 17 .
D Show? T Point g Min Valu Horzortal ~ Vetical  Unt
ow ype oints or segments | Figure 27 3 rzol
0 | & | Port 15U-2018 03 20L cd_HV
; No. 102 Table VI
1 & Pont 15U-8008 N R 03 R 15U | cd HY
2 | & | Pot 1502008 No. 108 Table VIl 03 20L 15D | cd_HV
No. 108 Table [X
3 | & | Pont 150-8008 No. 108 Table X 03 R cd_HV

Mo, 108 Table XI
No. 108 Table Xl
Mo, 108 Table Xl
No. 108 Table XIV
MNo. 108 Table XV
Mo. 108 Table XVII
Mo. 108 Table XVIII
Mo, 108 Table XIX
MNo. 108 Table XX

0

Catalog : [FMVSS gi Regulation : [Me. 108 Table V @ Table : Filter: Both + | Regulation Info.
|

1D Show? Type Points or segments Designation Max Value Min
0 15U-201B 15U-20B
1 Paint 15U-8008 15U-8008 &
2 Point 15D-201B 15D-201B =
Paint 150-8008 150-8008 - 03

jotorcycle - Stop lamp
lotorcycle - Taillamp
Other - Turn signal lamp - R

HY

Other - Stop lamp
Other - Taillamp
cd_HV

- All Other - Parking lamp
80R 150

TracePro
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TracePro 2021 20.1

> New Scheme command
» New Scheme command has been added
» edit:rotate-objects

ETracePro
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New Features in TracePro 2020 20.6

"\ LAMBDA

Proprietary — Lambda Research Corporation — Do Not Distribute beyond intended participant of seminar \/ RESEARCH CORPORATION




TracePro 2020 20.6

» TracePro
» New RepTile geometry shape — Circular Hip Roof

» Lighting Toolkit
» New SAE J595 regulations have been added

» Surface Property Generator
» New Import Data options have been added

> New Scheme commands

ETracePro
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TracePro 2020 20.6

» TracePro
» New RepTile shape — Circular Hip Roof

Model:[Untitleds] [E=RE=E

= ERLE
Surface
-- Surface
-- Surface
Surface
-- Surface
-- Surface
Entity 1
‘... Block

[ e

ETracePro
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TracePro 2020 20.6

» Lighting Toolkit
» 9 SAE J595 regulations have been added

Catalog : ‘SAE |v|REgulan'an: |5AE1595 ‘v|Table: <5elect Table> l Filter: Both - | Regulation Info.

SAE 1585 2014 Figure 1-W

SAE 1585 2014 Figure 2-W

SAE 1585 2014 Figure 3-W

SAE 1585 2014 Figure 1-YELLOW
SAE 1585 2014 Figure 2-YELLOW
SAE 1585 2014 Figure 3-YELLOW
SAE 1595 2014 Figure 1-RED/BLUE
SAE 1595 2014 Figure 2-RED/BLUE
SAE 1585 2014 Figure 3-RED/BLUE

i Show?  Puoints or segments Designation Result Max Value i

TracePro




TracePro 2020 20.6

» Surface Property Generator
» Import of 3 new data types is now supported

> ASTM file format
» Rsoft NeshData format

» OPTIS — brdf surface file v3.0

All files (*.%) w I

ALAMOD file (*.ind;* txt)

ASTM file (*.astm)

M casi file (+4)

DiffracthOD file (*.dat)

FRED file [*.txt)

Lambda TW file (*.ltw)

Lurninit BSDF Data file (7. bsdf)

OPSIRA file (*.csv)

OxyTech file (*.C5V)

Radiant Iraging Imaging-5Sphere file [*.txt)
Radiant Irmaging [5-54 file (*.bsdf)
Reoft MeshData file (*xt)
Scatterbaster file (*.cov; ™. ssd)

SOC file (*.brdf)

SPECS file (*.bsdf:anisotropichsdf)
TracePro Candela Distribution file (*.tt)
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TracePro 2020 20.6

» Scheme commands
» New Scheme commands have been added
» edit:copy-sources
» edit:paste-sources
» geometry:primitive-block
» geometry:primitive-sphere

» New arguments for edit:cut, edit:copy, and edit:move Scheme commands
have been added

ETracePro
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New Features in TracePro 2020 20.5
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TracePro 2020 20.5

» TracePro

» New Scheme commands for setting and getting the current setting for
Collect Path Sort Data

» (raytrace:set-collect-path-sort-data-on)
> (raytrace:set-collect-path-sort-data-off)
» (raytrace:get-collect-path-sort-data?)

E%'Tracepro
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New Features in TracePro 2020 20.4
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TracePro 2020 20.4

» Interactive Optimizer
» Two new properties for the Spline segment: Start direction and End
direction

STracePro
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TracePro 2020 20.4

Interactive Optimizer — New Start and End directions can be used to
control the terminal slope of a generated spline curve

teractive Optimizer(COM: TraceProXP_PID_8260) - Untitled.io2* - 8 x
e Edit Win
. =/ Property editor [E=RE=R
@ b Suf Lowerlmt
DDDDD iption Yo Bk
g D 1
- menttype |  Splne
= catalog
f pert
= O
H O |
O

¥ 0
| 00.1)
™ 0.1.0)

Y
Zd4
=z
Info

pacity (]
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New Features in TracePro 2020 20.3
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TracePro 2020 20.3

» TracePro
» New arguments for geometry:baffle-vane Scheme command
» New Scheme command modify:baffle-vane

ETracePro
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TracePro 2020 20.3

» TracePro

» New arguments for the geometry:baffle-vane Scheme command have
been added. The user can now enter values for the angles in degrees and
apply a name to the baffle.

geometry:[Lliil--vane

Action:
Syntax:

Arg Types:

Returns:
Errors:

Description:

Limitations:

Example:

Creates a TracePro m vane.

(geometry:[Elil=-vane app-radius tube-radius [conical-angle=45]
[grnd-angle=30] [thickness=0.1] [knife-radius=0.01] [center={0,0,0)]
[rot-x=0] [rot-y=0] [rot-z=0] [degrees=#f] [name=""])

app_radius real

tube_radius real

conical_angle real

grnd_angle real

thickness real

knife_radius real

center position

rot_x real

rot_y real

rot_z real

degrees boolean

name string

entity

None

The [FEIfil vane is created based on the definitions in TracePro. The
app_radius {Aperture Radius) and tube_radius {Tube Radius) are
required. The conical-angle default to 45 degrees and the relative
Ground Angle (grnd-angle) defaults to 30 degrees. The thickness default
in .1 mm and the knife-radius has a default of .01 mm. The BB vane
will be placed at the global origin without any rotation.

Note that all the angles must be entered in Radians unless degrees is
set to true.

Not applicable

Proprietary — Lambda Research Corporation — Do Not Distribute b_eminar
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TracePro 2020 20.3

> TracePro

» A new Scheme command modify:baffle-vane has been added

Arg Types: body entity

thickness real

rot_x real
rot_y real
rot_z real

name string
Returns: entity
Errors: None

original.

set to true.

Limitations: Mot applicable
Example:

Proprietary — Lambda Research Corporation — Do Not Distribute b-minar

modify:[i:1jiE-vane
Action: Modifies a TracePro vane.

Syntax: {(modify:[Eiils-vane body app-radius [tube-radius] [conical-angle]
[grnd-angle] [thickness] [knife-radius] [center] [rot-x] [rot-y] [rot-z]
[degrees=#f] [name])

app_radius real
tube_radius real
conical_angle real
grnd_angle real

knife_radius real
center position

degrees boolean

Description:  The arguments are based on the vane parameters in TracePro.
The parameters default to the current values for the body. Only the
app_radius {Aperture Radius) is required. All properties will be preserved
provided that the modified body has the same number of faces as the

Note that all the angles must be entered in Radians unless degrees is

ETracePro

.
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TracePro 2020 20.2

» TracePro
» New Material Property catalog for Dow Silastic moldable silicone materials

» Texture Optimizer |l
» New capability for a random dot distribution
» New capability for smoothing the dot distribution
» New tool to measure Dot spacing

> Interactive Optimizer
» Added ability for viewing the TracePro model in the Interactive Optimizer
» New capability to locate the position, normal, and uv coordinates of an
existing model
» New simplified capability the marked trajectory information above in an
After-scheme macro

ETracePro
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TracePro 2020 20.2

TracePro — A new catalog of Dow Silastic moldable silicone has been
added. User’s can updated their catalogs in TracePro by going to:
Help->Update Property Data

¥ Material Property Editor

dEEH B BEEHR

—Catalog

Catalog: Ian ;I Mame: | <MNone:> ;I

Add Catalog... Descriptinn:l

SILASTIC M5-1002

Delete Catalog

: SILASTIC M5-1003
Interpolation: ITa|:||E ;I SILASTIC MS-4002
Add Property... SILASTIC M5-4007
Min Wavelength: I 0 Max Wa|s1 ASTIC MS-4022

Delete Property

Copy Property

—Data Points
sort by...

Add. ..

DE|EtE — ‘_

S TracePro
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TracePro 2020 20.2

Texture Optimizer Il - Two methods of adding a random dot pattern have
been added: using cell densities and using a density map

Varying density map Random dots using density map

ETracePro
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TracePro 2020 20.2

Texture Optimizer Il — The distribution of the dots can be smoothed using
the Molecular Dynamics Simulation approach

A group of dots selected for smoothing, The smoothing function adjusts the dot
some dots are overlapping positions so they are no longer overlapping
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TracePro 2020 20.2

Texture Optimizer Il — The distance between two dots selected for
smoothing can be displayed
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TracePro 2020 20.2

Interactive Optimizer — The current TracePro model can now be viewed in
the optimizer. Either all objects or selected objects can be viewed.
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TracePro 2020 20.2

Interactive Optimizer — The trajectory of a path along a surface of the
model from TracePro can be easily plotted
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TracePro 2020 20.2

Interactive Optimizer — The trajectory of a path can be exported and used

in an After-scheme macro to add periodic structures to a light guide
surface
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New Features in TracePro 2020 20.1
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TracePro 2020 20.1

» TracePro
» Enhanced Thin Sheet capabilities including new shape options and the
ability to modify existing Thin Sheet primitives

» Surface Property Generator
» Added capability to import scatter data files from Surface Optics Corp.

> New Scheme Commands
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TracePro 2020 20.1

TracePro — The Thin Sheet Primitive Solid now has new options for shapes

including: ellipse, circle, rectangle, regular polygon, and irregular polygon.
Existing Thin Sheet primitives can now be modified after they are created.
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TracePro 2020 20.1

Surface Property Generator — BRDF files from Surface Optics Corporation
can now be loaded in the Surface Property Generator to make new Surface

Properties for use in TracePro
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TracePro 2020 20.1

Scheme — New Scheme commands have been added

Ten new Scheme commands are now available:
> (geometry:thin-sheet)

> (geometry:thin-sheet-circle)
(geometry:thin-sheet-ellipse)
(geometry:thin-sheet-rectangle)
(geometry:thin-sheet-regular-polygon)
(modify:thin-sheet)
(modify:thin-sheet-circle)
(modify:thin-sheet-ellipse)
(modify:thin-sheet-rectangle)
(modify:thin-sheet-regular-polygon)
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