= TracePro

EWip Reflector
4 Surface 0
=1- Surface L
[ Surface 2

@) Surface 3
Ertity 4
Canic Reflect

The New Surface Property Generator in TracePro

A Lambda Research Corporation Webinar
March 22, 2018

\ LAMBDA
\ oo comommion




Presenter

 Presenter
Dave Jacobsen
Sr. Application Engineer
Lambda Research Corporation

ETracePro




Format

« A 25-30 minute presentation followed by -;A‘:‘” o s
a guestion and answer session | O telephone
® Mic & Speakers Settings
. & MUTED i
@
* Please submit your questions anytime @) = avestons

using Question box in the GoToWebinar |gm
control panel
[Enter a question for staff]
Test Webinar
VWebinar ID: 288-580-616

Golo\Vebinar
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Additional Resources

Past TracePro Webinars

e https://www.lambdares.com/su/tracepro-webinars/

TracePro Tutorial Videos

e https://www.lambdares.com/su/tracepro-videos/

TracePro Tutorials

e https://www.lambdares.com/su/tracepro-tutorials/

Information on upcoming TracePro Training Classes

e https://www.lambdares.com/training/
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https://www.lambdares.com/su/tracepro-webinars/
https://www.lambdares.com/su/tracepro-videos/
https://www.lambdares.com/su/tracepro-tutorials/
https://www.lambdares.com/training/

Upcoming TracePro Training

e Littleton, MA
* Introduction to TracePro — April 10-11, 2018
o Optimization with TracePro — April 12-13, 2018

 Please ask us about custom onsite training
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Latest TracePro and RayViz Release

TracePro 2018 18.1 - Released February 12, 2018

TracePro 2018 18.1.3 Early Visibility - Now available

RayViz 2018 18.1 - Released February 12, 2018

Customers with current maintenance and support agreements can
download this new release at:

http://www.lambdares.com/CustomerSupportCenter/index.php/trace-pro/current-release
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Agenda

Features of the new Surface Property Generator in TracePro

Using the new Surface Property Generator to make Surface Properties
in TracePro

How the Surface Property Generator can be used to read measured
BSDF data and make new Surface Properties for TracePro based on
the scattering measurements

An example of making a new Surface Property for TracePro
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Agenda

 Demonstrate a method for using the new Surface Property Generator to
make a Surface Property for materials with large scattering features,
such as Alanod Miro 9

e Questions and Answers
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Surface Property Generator Features

Available in all versions of TracePro

TracePro 2018 Expert

File Edit View Geometry Define Raytrace Optimize Analysis Reports Tools Macros Window Help

el & 7 & Auto Importance Sampling... p

B M|« % EE| e

®\ 8\ @\ ®\ ®\ ®\ 6‘-_:d" 3 Apply Properties...

Edit Property Data ¥
Source Editar
Grid Source...

Surface Source...

File Source...

EXYT{YT"C:EI":\.‘HE}HE

BSDF...

oo IE

‘Surface Property...
Surface Source Property...

Fluarescence Property..
OMD Texture...

Ray File Wawvelength Editor...

Bitmap Source...

Luminance/Radiance...
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Surface Property Generator Features

Surface Property Generator

85 Surface Property Generator
15 Property edit panel EI@

File ~ Import - Export -~ Vlew -~ Help ~

Model  Imported data

Temperature: {K) ) Display 1.0000
EF- * @ Individual
Wavelength: (um) () Composite
# % | O honinoted data
=
Incident Theta: (degree) - Mo filter &2
& % 0 =
0 —
Incident Phi: (d L
Beam ang %
Beta sorting
01000 L@.18567.08915%)
Optical property 0.0001 0.0010 0.0100 0.1000 1.00002.2000
= J— | B-BO |
ald ) Ca—
aT: ' D 3D preview Model Profile reference: |Surface normal ~ | Datatype: |BSDF ~
Ors § b ] 1.0000
Ors:§ L |
Zero Axis 0.8000
(® Floating axis s
w
(O Fined axis Lt 0.6000
—
BSDF Selector E
Edit BRDF Display mode: [Polar s 0.4000
w
O Edit BTDF _ _ o
Acting Axis:  |Phi 0.2000
0.000
[h B[][]ﬂ 0.2000 0.4000 0.6000 0.8000 1.000(
Theta (degree)

§TracePro




Surface Property Generator Features

Surface Property Generator — File menu

os' Surface Property Generator

o=/ Property edit panel

File =| Import - Export = Vlew =~ Help -

Mew n
splay 1
Load
~] [ [ .
Save (® Individual
Exit ¥ () Composite
I
[ ot EF x [ ] Show imported data
T
Incident Theta: (degree) Mo filtter E
0 ~| (o (P 3 P
Excl. ang. |0 —
Incident Phi: (degree) _ Ll
0 v :% x [ ] Show sim. spec. curve '
Beam ang. |0.05 P
o
Beta sorting:
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Surface Property Generator Features

Surface Property Generator — Import menu

o5 Surface Property Generator

o= Property edit panel.

File =|Import ~| Export ~ Vlew ~ Help ~

File
Tempq By Display

xisting data -
300 |—|—I'|'r|x (@ Individual
Wavelength: {um) (O) Composite
0.55 * EF * [] Show imported data
Incident Theta: (degree) Mo fitter
0 o] [ [ S
Incident Phi: (degree) ] sh _

oW Sim. SpeC. curve
0 sl it .S
Beam ang. |0.05
Beta sorting:

BSDF (1/sr)
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Surface Property Generator Features

Surface Property Generator — Export menu

o5 Surface Property Generator

o= Property edit panel

File = Import ~| Export

View - Help -

Export with Model BSDF

Temperature: (K
200 Export with Import data

i erranTdual
Wavelength: {um) () Composite
0.55 b EF x [] Show imported data
Incident Theta: (degree) Ma fitter
0 20 2030 ——
Incident Phi: (degree) ] sh _

oW SiM. Spec. curve
0 v| = |9
Beam ang. [0.05
Beta sorting:

BSDF (1/sr)
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Surface Property Generator Features

Surface Property Generator — View menu

o5 Surface Property Generator

o-' Property edit panel

File = Import - Export ~|Vlew ~| Help -

Wavelength
Temperature: (K)

Angular (Theta)
300 - I

Angular (Phi) !
Wavelength: (um) g
0.55 i EF x [] Show imported data
Incident Theta: (degree) Mo filter
0 k. E% x it 0
Incident Phi- (degree) O] sh _

oW Sim. Spec. curve
0 | || [
Beam ang. |0.05
Beta sorting:

BSDF (1/sr)
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Surface Property Generator Features

Surface Property Generator — Help menu

o5 Surface Property Generator

o=/ Property edit panel

File = Import = Export ~ Vlew ~| Help -

Help topics
Temperature: (K) About
= u
300 v| |5 (3, T
YWavelength: (um) () Composite
0.55 v | (= |9 [] Show imported data
Incident Theta: (degree) Mo filker
0 b dl EF x Baioi 0
i Lot o ) [] Show sim. spec. curve
0 v| |4e) | R
Beam ang. |0.05
Beta sorting:

BSDF (1/sr)
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Surface Property Generator Features

Surface Property Generator — Enter values for Temperature, Wavelength,
Incident Theta, and Incident Phi

8! Surface Property Generator

- Property edit panel E@

File ~ Import ~ Export = Vlew =~ Help =

Model  Imported data

Temperature: (K) Display 1.0000
& X ® ndvda
Wavelength: (um) () Composite
& R/ | O showmpoted daa
=

Incident Theta: (degree) No fiter ‘g?.
+ X 0 =
Incident Phi: (degree) W e LQL
+ X :

Jl Beam ang. g

Beta sorting:
{0.16567.0.89157)

01000

Optical property 0.0001 0.0010 0.0100 0.1000 1.00002.2000
Ox - 880
e T
ar: 3D preview Model Profile reference: |Surface nomal ~ | Datatype: |BSDF w
' B
Cnas: | P 0 1.0000
o § -
Zero Pxis 0.8000
@ Foating axis ' I S
@ it A 2 056000
o
BSDF Selector E
(® Edit BROF Display mode: w 0.4000
O Edit BTDF _ _ oM
b 0.2000
0.000:
UU.HUUU 0.2000 0.4000 0.6000 0.8000 1.000(
Theta (degree)
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Surface Property Generator Features

Surface Property Generator — Enter values for Absorption, Specular
Reflection, Specular Transmission, Reflected Scatter, and Transmitted
Scatter, ...

52! Property edit panel =
File = Import ~ Export ~ View = Help ~
Model
Temperature: (K) Display 1.0000 odel Hmpericddaly
& (% @ hdvidual
Wavelength: (um) () Composite
allt.] [ Show imported data
s
Incident Theia: (degree) No fiter 32
+ (% =
0 —
Incident Phi: (d -
B : w0
aaaaa : aQ
Beta sorting:
0.1000 L018587.099157)
7 opiical property 70,0001 0.0010 0.0100 0.1000 1.00002.2000
O ’ | B-BO |
e § C—
T ' D 3D preview Model Profile reference |Surface nomal | Datatype: [BSDF -
Ors CRE 1.0000
ars: § b ]
0.8000
@) Floating axis o
@
) Fixed axis = 0.6000
=
BSOF Selector LOI-
(® Edit BRDF %) 0.4000
O Edt BTDF 2
foxiies 0.2000
0.000
Uﬂ HDDD 0.2000 0.4000 0.6000 0.8000 1.000(
Theta (degree)
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Surface Property Generator Features

Surface Property Generator — Zero Axis and BRDF or BTDF

8! Surface Property Generator

- Property edit panel E@

File ~ Import ~ Export = Vlew =~ Help =

Model  Imported data

Temperature: (K) Display 1.0000
E}- ® ® Individual
Wavelength: (um) () Composite
| R || O srowmpoteddao
=
incident Theta: (degree) . No filter ‘g?.
+ % ; =
Incident Phi: (degree L
H | Dommesem O
Beam ang. |0. v
2
Beta sorting:
{0.16567.0.89157)

0.1000
Optical propety 0.0001 0.0010 0.0100 0.1000 1.00002 2000

Oa | Ji | B-RO |
Ok § b 1]

ar: ' D 3D preview Model Profile reference: |Surface nomal ~ | Datatype: |BSDF w
Ors: 1.0000
Zero Pxis 0.8000
(®) Floating axis e
w
(O Fixed ais = 0.6000
—
BSDF Selector E
(® Edit BROF Display mode: w 0.4000
O Edit BTDF _ _ oM
L g s 0.2000
0.000
00.8000 0.2000 0.4000 0.6000 0.8000 1.000(
Theta (degree)
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Surface Property Generator Features

Surface Property Generator — BSDF Plot — Imported Data

8! Surface Property Generator

- Property edit panel E@

File ~ Import ~ Export = Vlew =~ Help =

Model  Imported dat
Temperature: (K) Display 1.0000 i o
L .

Wavelength: (um) O Composie
B R | O stowmpoteddas
Incident Theta: (degree) No filter

(I 0

Iincident Phi: (degree)

[] Show sim. spec. curve
+ %
Beam ang.
Beta sorting:

BSDF (1/sr)

{0.16567.0.99157)

0.1000
Optical property 0.0001 0.0010 0.0100 0.1000 1.00002.2000
O o | B-BO |
Or: § 0
ar: ' D 3D preview Model Profile reference: |Surface nomal ~ | Datatype ‘BSDF v‘
Ons: P L] 1.0000
ars: § b ]
Zero Pxis 0.8000
(®) Floating axis e
O Fced i 2 o600
—
BSDF Selector E
(® Edit BROF Display mode: w 0.4000
O Edit BTDF _ _ oM
g s 0.2000
0.000
00.8000 0.2000 0.4000 0.6000 0.8000 1.000(
Theta (degree)
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Surface Property Generator Features

Surface Property Generator — BSDF Plot — Fitted BSDF Data

8! Surface Property Generator

- Property edit panel E@

File ~ Import ~ Export = Vlew =~ Help =

Model  Imported data

Temperature: (K) Display 1.0000
wallt.d @®) Individual
Wavelength: (um) () Composite
& K| || O sow mpoted daa
=
incident Theta: (degree) No fitter w
+ % 0 =
0 —
incident Phi: (d -
Beam ang. g
Beta sorting:
0.1000 {0.16567.0.89157)
Optical property 0.0001 0.0010 0.0100 0.1000 1.00002.2000
O v | B-BO |
Or § C—
or § ] Shrmen Profile reference: |Suface nomal ~ | Datatype: |BSDF vﬂ
Ors:§ L] 1.0000
ars: § b ]
T 0.8000
(®) Floating axis —
w
(O Fixed ais = 0.6000
—
BSDF Selector E
(® Edit BROF Display mode: w 0.4000
O Edi BTOF @
g s 0.2000
0.000:
00.8000 0.2000 0.4000 0.6000 0.8000 1.000(
Theta (degree)
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Surface Property Generator Features

Surface Property Generator — BSDF Plot — Available Scatter Models

85 Surface Property Generator

a2 Property edit panel ==
File =~ Import = Export ~ Vlew - Help =
Model
Temperature: (K) ) Display *BEBEB ooe Hmppnaiidd
I e
Wavelength: (um) (®) Composite 01000 Coef. Value
) 5 A 000018038125
'2? x: Show imported data = 0.0100 B: DDITZTG6I 1
_ & a: 21GE31179101859
Nl o ey = L o000
| (% =D = o
Incident Phi: (d —
Beam ang. % 0.0000
7 0.0000
Beta sorting: Add BSDF } || ABg
Beta v gouuo Elliptical ABg
0.0000 ; 1D ABg
{0.00006. 0.24126) o
4 iptica aussian
Optical property 0.0001 0.0010 0.0100 0.1000 1.00002.2000 i
O~ § | B-BO | Table
[ |
O ' l:l 30 preview Model Profile reference: Data type: |BSDF ~
Ors: 48669
Oms:
B 4.0000
® Floating axis -
w
() Fixed axis = 3.0000
—
BSDF Selector E
® e orr @ 2 |
O Edt BTDF m
Adting A 1.0000
0.0000
—g?].UUUU -50.0000 0.0000 50.0000 90.000
Theta (degree)
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Making a new Surface Property — No Scattering

Open the Surface Property Generator

85 Surface Property Generator

o' Property edit panel EI@

File =~ Import = Export ~ Vlew ~ Help =

Model  Imported data

Temperature: (K) Display 1.0000
+ X ® vl
Wavelength: (u (O Composte
HX || O owerorsdons
T
Incident Theta: (degree) No fiter v
=
% n =
0 —
Incident Phi: (d B
~
Beam ang. %
Beta sorting:

(0.16567.0.89157)

0.1000
Optical property 0.0001 0.0010 0.0100 0.1000 1.00002.2000
O 8 | B-BO |
mL o]
O ' D 30 preview Model Profile reference: |Surface nomal | Datatype: |BSDF w
Ors:§ o] 1.0000
Ors:§ CH
Zero Axis 0.8000
® Floating axis -
O Foed ats 2 o000
—
BSDF Selector E
® Edit BRDF Display mode: w 0.4000
O Edt BTDF _ : =
g
0.000
%.8000 0.2000 0.4000 0.6000 0.8000 1.000(
Theta (degree)
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Making a new Surface Property — No Scattering

Enter values for Temperature, Wavelength, Incident Theta, and Incident
Phi

- Property edit panel

= o =)
- Help ~
Model
Temperature: (K) . Display *HEHEH lodel " Imported data
Wavelength: {um) - (®) Composite ST
.01

Incident Theta: (degree)

o % Temperature: (K)

200 v [ %]

Incident Phi: (degree)

b ]

k Wavelength: {um)
e
|0.5461 v | || (38l
Optical property Inci Theta: ) 1000 1.00002.2000
Or B R __| ~ | 0] |#%
Oor 0 enomal | Datatype: [BSDF -
DRS_: T Incident Phi: (degree)
0 — 0 v| |4 (K]
Zero Axis
(O Floating axis
(®) Fixed axs
BSDF Selector
(®) Edit BROF
(O Edit BTDF
Bﬁ%gouno -50.0000 0.0000 500000  90.000
Theta (degree)
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Making a new Surface Property — No Scattering

Enter values for Absorption, Reflection, and Transmission

ol Property edit panel
File = Import ~ Export = View = Help ~

Temperature: (K)

+%
Wavelength: {um)
%

Incident Theta: (degree)

Display

) Individual

(® Composite
Show imported data

Excl.ang. 0

[1 Show sim. spec. curve

Beam ang.

BSDF (1/sr)

+ (%
Incident Phi- (degree)
+ (%
? 7 !

Optical property
@r 9 \
e g !
ar ¥
Cons —
o —
Zero Mds

() Floating axis

@) Fixed axis
BSDF Selector

@ Edt BRDF

~ (O Edit BTDF

[=® ==l

e Optical property
vooo || A&
0.1000
ooreq | | OOR: 2
0.0010
: 0.3
ceror 9 03 |
Ors:§ b ]
Ors: b ]
Zero Axis
O Floating axis 1000 1.00002.2000
(®) Fixed axis
BSDF Selector ce nomal ~| Datatype: |BSDF -
(® Edit ERDF
() Edit BTDF
%000 -50.0000 0.0000 50.0000  90.000

Theta (degree)

Model  |mported data

Values can be set using the sliders or by entering the values directly.
Check the box next to the parameter you want to Solve For.
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Making a new Surface Property — No Scattering

Repeat the process for additional Temperature, Wavelength, Incident
Theta, and/or Incident Phi

Temperature: (K)
& %
- Property edit panel : = E@
File = Import - Export - Vlew = Help ~ Wavelength: {um) -
075 v| || Model
Fempemure: (K} : ) Display *HEHEE — I—I EF x 00€ Hlmeored deta
# ® O Individual 1 -0000 Incident Theta: (degree)
-~ 0.0100 Incident Phi- ([degree)
Incident Theta: (degree) ] chtie
L e = e a3
L Excl ang. 0 — 0.0001
: LL
I;::\dent R (depes) [ x [ Show sim. spec. curve = 0.0000
O | Beam ang % _UUU 4
Beta sorting: -
0.0000
0.0000 &
piossz,  Opfical property
Optical property 0.0001 A: ' 0.1 0.1000 1.00002.2000
a= m
: [ _
on -
o ' DT' ' |—| =} |Surface nomal « | Datatype: BSDF ~
s § ] R Ors CHE
07§ - Ors § I
Zero s Zero Axis
FAoat)
£ oanaes () Floating axis
@) Fixed axis
(®) Fixed axis
BSDF Selector
(@) Edit BRDF Display mode: |Pola  BSDF Selector
() Edit BTDF :
k Acing As: [P @® Edt BRDF
(O Edt BTDF
0.0000 50.0000 90.000
Theta (degree)
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Making a new Surface Property — No Scattering

Export the property to TracePro — Export->Export with Model BSDF

o/ Property edit = R
File = Imporfl~ | Export ~| Vlew ~ Help - ]
| Exportwith Model BSDF | Model  imported data
T Kl -
300 Export with Impert data *88858
b 41 T D
Wiv—?ler:g\h {um) : (®) Composite 0.1000
+ % Show mpoted deta
- ) = 0.0100
T B o000
(% =
(N — Z 00001
Incident Phi: (d L
d} * [] Show sim. spec. curve =) 0.0000
Z Beam ang. % 0.0000
3 0.0000
Beta sorting:
0.0000
(000002, 0.13595)
Optical property 0.0001 0.0010 0.0100 0.1000 1.00002.2000
zx B | B-RO |
oe @
aT: ' 30 preview Model Profile reference |Surface nomal ~ | Datatype: |BSDF w
Ors: | P ] 0.5000
osy
Zero Axis
() Floating axis = 02000
w
(®) Fixed axis =
—
BSDF Selector E Eou0
(®) Edit BROF Display mode w
O Edt BTDF 0 -0.2000
i
-0.4000,
0.5
—SH.UUUUU -50.0000 0.0000 50.0000 90.000
Theta (degree)
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Making a new Surface Property — No Scattering

Enter a Catalog and Property Name. Click Export->Export to TracePro in
the Export Property with Model BSDF window

B Property edit panel

! File = Import = Export = View - Help =

[=[=]=]

Wavelength: {um)

Temperature: (K)
Ea—]
Ca—]

Incident Theta: (degree)
x|
Incident Phi- (degree)

T\ ]

Ma P
R [ |
ar |
Ors:§
O §

Zero fuds

(® Fixed axis

BSDF Selector

@® Edit BRDF
(O Edit BTDF

Optical property

(O Floating axis

7

5

L0000

Display
O Individual
® Composite
[ Show imported data

Model  imported data

18.9988
1.0000
0.1000
0.0100

Excl.ang. 0

0.0010
0.0001

[ Show sim. spec. curve

Beam ang.

Beta soring:

0.0000
0.0000
0.0000

BSDF (1/sr)

Beta

8 Export Property with Model BSDF

Catalog: Property name: |Webinar Property, 1 Solve for  |[BRDF v

Property overview
Temperature ~ Wavelength Incident angle ~ Azimuth angle  Absomptance  Reflectance Transmittance BRDF BRDFmodel  BTDF B'lJFmada

00 00 01 0§ 03 00 00 |\
00

Save to file
Export to TracePro
Save and Export

0.1 05 04 0.0

TTTETE (UEyree]
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Making a new Surface Property — No Scattering

Resulting Surface Property in TracePro

W7 Surfac

[T Folarization

F@ELd @ BBEE®
- Catalog CE!EIDEI:IWEbinar ;I L= Y ebinar Property, 1
Add Catalog. .. |
Description: |
Delete Catalog |
Add Pmpeft-gml T?M:ITabIE LI Smtter:l Mone ™ Retroreflector

Delete Property

8
T
E
=3

—Data Points —
Sork by,

L

add. .

Delete, .

L

Solve For:

Mone

Temperature (K] | Wavelength (um) | Incident Angle (deg) | Absorptance | Specular Refl | Specular Trans
0.1 0.6 0.3
0.1 0.5 0.4

| |05 R

1

Plot Options

s TracePro
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Making a new Surface Property — With Scattering

Open the Surface Property Generator

85 Surface Property Generator

o' Property edit panel EI@

File =~ Import = Export ~ Vlew ~ Help =

Model  Imported data

Temperature: (K) Display 1.0000
+ X ® vl
Wavelength: (um) (O Composte
HX || O owerorsdons
T
Incident Theta: (degree) No fiter v
==
% n =
0 —
Incident Phi: (d B
w
Beam ang. %
Beta sorting:
N 7 e
0.1000 {0.16567.0.85157)

Optical property 0.0001 0.0010 0.0100 0.1000 1.00002.2000
O 8 | B-BO |
mL o]
O ' D 30 preview Model Profile reference: |Surface nomal | Datatype: |BSDF w
Ors:§ o] 1.0000
Ors:§ I
Zero Axis 0.8000
® Floating axis -
O Fixed axis ;m_ 0.6000
—
BSDF Selector E
® Edit BRDF Display mode: w 0.4000
O Edt BTDF _ : =
g
0.000
%.8000 0.2000 0.4000 0.6000 0.8000 1.000(
Theta (degree)
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Making a new Surface Property — No Scattering

Enter values for Temperature, Wavelength, Incident Theta, and Incident
Phi as before. Multiple values can be used for each parameter.

o' Property edit panel EI@

Temperature: (K) : Display *HEHEH Model | Imported data
] I
Wavelength: {um) - (®) Composite ST
Incident Theta: (degree) : .
EJES Temperature: (K)
Incident Phi: (degree) ) |3_.E|,|} s | |
43 &+ |
k Wavelength: {um)
|0.5461 v| || (K]
Optical property |nl::id'E|'Lt Thf.‘tﬂ: { } 1000 1.00002.2000
b ' |EI | I:? x-
Or: § L] — bl 5|
aT P ] ] ] e nomal | Datatype: |BSDF v
v Incident Phi: (degree)
Ors § Co— —
o — 0 v | |5 (K]
Zero Axis
(O Floating axis
(®) Fixed axs
BSDF Selector
@® Edi BRDF
(O Edit BTDF
B.ﬁ%gﬂﬂﬂﬂ -50.0000 0.0000 50.0000 90.000
Theta (degree)
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Making a new Surface Property — With Scattering

Right click on the right side of the window, select Add BSDF, and then

select the BSDF model to use

(=[5 =

a5 Property edit panel
File = Import = Export ~ Vlew = Help =
Temperature: (K) Display *85858
+% . -
O Individual 10000
Wavelength: {um) (®) Composite 01000
Eallb. Show imported data
= 0.0100
incident Theta: (degree) £ o.0010
& % ) s
Excl.ang. 0 - 0.0001
Incident Phi: (d L
;CI = - tcpee) # x [] Show sim. spec. curve D 0.0000
Beam ang g 0.0000
: 0.0000
Beta sorting:
Beta 3 0.0000
0.0000
{2.63949,0.01826)
Optical property 0.0001 0.0010 0.0100 0.1000 1.00002.2000
o J— | B-RO |
Or § L]
aT: ' ICI 30 preview Model Profile reference |Surface nomal ~ | Datatype: |BSDF ~
Ors: L] 0.5000
Ors: o] 0.4000
Zero Axis
(O Floating axis -~ 0.2000
w
(® Fixed axis i
BSDF Selector E AL
(®) Edt BRDF Display mode: 175}
O Edit BTDF o0 -0.2000
-
-0.4000
-U'S-QE.OUUUU -50.0000 0.0000 50.0000 90.000
Theta (degree)

Model  |mported data

AddBSDF  »

ABg

Elliptical ABg

10 ABg

Elliptical Gaussian
1D Table

Table

ETracePro
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ABg scatter model used in this example

Making a new Surface Property — With Scattering

o Property edit panel
File = Import ~ Export = Vlew ~ Help -

[© fmem]
Mode!  mported data
[1] ABg
Cosf. Value
A 0a
B: 0
Q. 20

Temperature: (K) ; Display 188868
|| O v oo
Wavelength: (um) (®) Composte 0.1000

0.5461 ~| (= (3] Show imported data 7

- e 0.0100

S — B oo

o X =
_ . Excl.ang. 0 — 0.0001
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Making a new Surface Property — With Scattering

Enter values for Absorption, Reflection, and Transmission, Reflected
Scatter, and Transmitted Scatter

a2 Property edit panel
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Values can be set using the sliders or by entering the values directly.
Check the box next to the parameter you want to Solve For.
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Making a new Surface Property — With Scattering

BSDF curve can be changed by entering A, B, and g values in the ABg
dialog box, or by moving the blue control points on the ABg BSDF curve.
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Making a new Surface Property — With Scattering

Export the property to TracePro — Export->Export with Model BSDF
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Making a new Surface Property — No Scattering

Enter a Catalog and Property Name. Click Export->Export to TracePro in

the Export Property with Model BSDF window

85 Property edit panel
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Making a new Surface Property — No Scattering

Resulting Surface Property in TracePro

FEE @B BEBeE®
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300 0.5461 0 0.1 0.05 0 0.85 0.0673100645005799 | 0.01828754361532 |2 0 0 3 2
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Making a new Surface Property — Measured Scatter Data

Open the Surface Property Generator

85 Surface Property Generator
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Making a new Surface Property — Measured Scatter Data

Load the measured scatter data file — Import->File
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Making a new Surface Property — Measured Scatter Data

Load the measured scatter data file — Import->File

Theta (degree)
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Making a new Surface Property — Measured Scatter Data

Right click on the right side of the window, select Add BSDF, and then
select the BSDF model to use. ABg selected for this example.
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Making a new Surface Property — Measured Scatter Data

Use the blue control points to adjust the fitted ABg curve to match the
imported data. Results can be checked in the lower plot.
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Making a new Surface Property — Measured Scatter Data

Enter a value for Absorption. RS (reflected scatter) comes from the BSDF
curve. Solve for R (reflection).
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Making a new Surface Property — Measured Scatter Data

Repeat the process for other incident angles.

' Property edit panel
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Making a new Surface Property — Measured Scatter Data

Export the property to TracePro — Export->Export with Model BSDF

adl Property edit panel '
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Making a new Surface Property — Measured Scatter Data

Resulting Surface Property in TracePro

B @ BEE=R
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Making a new Surface Property — Measured Scatter Data

Some scatter profiles are not well modeled with a standard ABg model.
The new Surface Property Generator allows for composite BSDF profiles
using multiple ABg models.

" Rectangular Candela Distribution Plot:[Composite BSDF Example.OML] IEI@
Rectangular Candela Distribution Plot
Using Missed Rays

Wfsr

S TracePr




Making a new Surface Property — Measured Scatter Data

Some scatter profiles are not well modeled with a standard ABg model.
The new Surface Property Generator allows for composite BSDF profiles
using multiple ABg models.

al Property edit panel
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Making a new Surface Property — Measured Scatter Data

Some scatter profiles are not well modeled with a standard ABg model.

The new Surface Property Generator allows for composite BSDF profiles
using multiple ABg models.
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Making a new Surface Property — Measured Scatter Data

Resulting Surface Property in TracePro and raytrace results
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Making a new Surface Property — Large Scattering Features

* \When using materials and surfaces with large scattering features such
as Alanod Miro 9, ACA 475/9000C, or ANOFOL Medium Hammertone
1216, the traditional method of measuring BSDF and then using the
data to make a scatter property may not work properly.

* One potential problem is that the laser or other light source used to
illuminate the sample may be smaller than the texture features on the
surface. The surface finish on the material may actually be highly
specular, but the texture features work to scatter and diffuse the light. If
the illumination source in the scatterometer does not adequately sample
a large enough area, the resulting BSDF model may be more specular
overall than the actual surface is.
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Making a new Surface Property — Large Scattering Features

Alanod Miro 9 Example
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Making a new Surface Property — Large Scattering Features

If the illuminating beam is small, scattering is dependent on the location of
the beam

s TracePro




Making a new Surface Property — Large Scattering Features

« A possible solution to this problem is to make a CAD model of a
representative area of the surface, apply a surface property to model the
scattering of an equivalent flat surface, and then run a raytrace of the
model in an optical design and analysis program. The results of this
raytrace can then be used to make an equivalent scatter property of the
surface. This scatter property can then be applied like any other surface

property to surfaces in the optical model and used to model the effects
of the large textured surfaces.
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Making a new Surface Property — Large Scattering Features

Bitmap of Miro 9 in the TracePro 3D Optimizer
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Making a new Surface Property — Large Scattering Features

Alanod Miro 9 SolidWorks CAD model




Making a new Surface Property — Large Scattering Features
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Making a new Surface Property — Large Scattering Features

A scatter measurement was made on a flat area of the Miro 9 sample.
This data was used to make a Surface Property to apply to the CAD

model.
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Making a new Surface Property — Large Scattering Features

A large area of the model was illuminated and the resulting angular
distribution for multiple incident angles was saved as Candela Plots.
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Making a new Surface Property — Large Scattering Features

A new BSDF ABg surface property was made using the raytrace results
from the CAD model. The Surface Property Generator can read TracePro
Candela files.
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Making a new Surface Property — Large Scattering Features

The new surface/scatter property was then applied to a surface in the
model. The scatter property will model the effect of the large texture
features.
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Making a new Surface Property — Large Scattering Features

Comparison of CAD model and BSDF ABg model for Alanod Miro 9
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Making a new Surface Property — Large Scattering Features

Comparison of CAD model and BSDF ABg model for Alanod Miro 9
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Making a new Surface Property — Large Scattering Features

Intensity Plot - CAD model versus ABg model

Alanod Miro 9 Scatter - CAD model vs ABg model
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Summary and Questions

TracePro features a new Surface Property Generator.
v New surface properties, both with and without scattering, can be easily

made and exported to TracePro from the Surface Property Generator

v Measured scatter data can be imported into the Surface Property
Generator and new TracePro Surface Properties can be made

v The new Surface Property Generator can be used along with a CAD model
to model the scattering of materials with large scattering features. This can

lead to easier modeling with these types of materials and faster raytraces.

For more information or to sign up for our free 30-day trial please visit us at:

www.lambdares.com

Phone: +1 978-486-0766 E-mail: sales@lambdares.com
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http://www.lambdares.com/
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