Glove Box LightGuide
optiSLang Optimization
Tutorial




Task Description

* This tutorial looks deeper into:
- Workflow automation of Ansys SPEOS
- Sensitivity Analysis
- Optimization

* An optical analysis of a light guide is performed in Ansys SPEOS with Ansys optiSLang

* The aim is to optimize the light guide in order to achieve all requirements:
- homogeneous lit appearance by minimizing RMS contrast and maximizing average luminance
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Pre-requisites

e ANSYS License Manager 2023 R2 or later (optional)

* ANSYS SPEOS 2023 R2 or later
* ANSYS optiSLang 2023 R2 or later



Light Guide Parameters

* For the Optimization, the end angle of the
prisms at 6 control points on the lightguide are @ -

considered I

LED

Start Angle : 10 deg (Fixed) End Angle : 5~85 deg

* Further possible parameters could be:

- Profile geometry (type / profile)

- Prism geometry (start and end angle, number of prisms
by step value, offset, width,...)

- Prism milling (bottom, top)




Model preparation in
Ansys Speos
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Ansys SPEOS Setup

For variation analyses with optiSLang it is necessary to publish parameters in the Speos
simulation model: P, [oe e

Collapse all| [Expand all] |Refres |[ERFSTRESS Qv T (Parent T [Value T

1. Open the Ansys Speos project (HMI_optiSLang.scdocx) Paomeers | | Genersl- By Proie dametr Light Guice | 6
Speos 4 ([ HMI_optiSLang General - Prisms Orientation/Refractive index Light Guide = 1.49

@@_t_ﬁwde— General - Distances/Start Light Guide | 5

2 ' Se I e Ct th e WorkbenCh tab General - Distances/End Light Guide | 5

. . Prism Geometrnies/Step value Light Guide | 2

3 . CI IC k PUbI'Sh Parameters Prism Geometries/Battom timming value Light Guide | 0

Prizm Geometries/Peak trimming value Light Guide 0

4. Select an Optical Part Design feature or a Light Simulation feature Prism GeometriesOfise vl Ligh Guide 3

. . . Prism Geometries/\w/idth value Light Guide | 2

(Materlal, Sou rce, Sensor, SImUIatlon)- Prism Geometries/Start angle value Light Guide | 10

Prizm Geometries/End angle control points[1] Position | Light Guide | 0

Prizm Geometries/End angle control points[1] Value Light Guide = 85

5. Inthe Publish Parameters panel, a list of the possible parameters
you can use in optiSLang appears.

Prism Geometries/End angle control pointe[2] Position | Light Guide | 20
Prism Geometries/End angle control point=[2] Value Light Guide | 85

Prism Geometries/End angle control pointe[3] Position | Light Guide | 40

6. Check the parameters to be used in optiSLang.
(For this tutorial, all necessary parameters are already selected)

Prism Geometnes/End angle control points[3] Value Light Guide | 85
Prizm Geometries/End angle control points[4] Position | Light Guide = 60
Prizm Geometries/End angle control points[4]. Valus Light Guide 85
Prism Geometries/End angle control pointe[5] Position | Light Guide | 80
7. Save your *.scdocx project.

Prism Geometries/End angle control point=[5] Value Light Guide | 85

Prism Geometries/End angle control points[6] Position | Light Guide | 100

ROONDROEORODOOOOOgOooDoO:o

Prizm Geometries/End angle control points[6] Value Light Guide = 85
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Workflow creation and
parameterization in
optiSLang
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Speos workflow in optiSLang

For variation analyses (e.g. optimization) it is necessary to automate your Speos project
including geometry creation and simulation. The Speos workflow in optiSLang consists

of 3 nodes:
Parametric System
Ansys Speos Ansys Speos Core  Ansys Speos Output
Ansys Speos node: Ansys Speos Core node: Ansys Speos Output node:
* updates the geometry * launches and processes * extracts response values
based on SpaceClaim & the simulation from the Speos simulation
Speos parameter values report

* exports the Speos
Simulation file (*.speos)
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Workflow creation

How to create the automated tool chain for a Speos analysis is shown in the
following section:

File Edit Project View Help
n n

. = S Q | M
1. Open Ansys optiSLang — =
2. Create a new Empty project New Project 2
Gl.'lide;guided project setup. E:.gga new proje:t.
Recent Projects




Workflow creation

W/ *Unnamed project - optiSLang - O X
3. Save the optiSLang project e b= Q&
Best practices: save the project next ) 3. * Unnamad project 0 i _—

Scenery Status owverview
i:k Sensitivity wizard

to the reference folder to allow .
relative path in optiSLang / a: s:;::ti:z:;::d
4.Drag and Drop the Solver . H—
Wizard it into the scenery ' - —

parametric @

' Systems

v [ Plain systems

34 .
E‘_—’ Parametric System




Workflow creation

B8 solver Wizard O x
Sol di
° I‘ﬁfrogra;glvlegrrir;anot listed, consider to use "Common text based” A@
L] ~
5. Click on Ansys Speos to start the
S O Ive r W i Za rd ﬁ Ansys APDL Ansys CFX-Solver Ansys Discovery Ansys EDT Ansys EDT LSDSO
. . . =4 Ansys Fluent-Solver Ansys LS-DYNA . Ansys Lumerical ol Ansys ModelCenter E;:; Ansys OpticStudio
6. Select Speos input file and click on : 5,
Ansys optiSLang S= Ansys SpaceClaim 7E$: Ansys Speos Ansys Workbench
Open
- . - ‘@ Common text based
7. Wait until optiSLang have extracted
the pu blished parameter (Ca N take R Absaus & adams MoK Avesim 5] ~ss B #scvo sover
. —
1_2 m I n uteS) ’:“ AxSTREAM é@ CAESES %?f Calculator 9 CATIA % CETOL (Beta)
Bl selectinput file X far @ COMEO)] L’ ran \iq\i Frvienn 2
« v o << 11_Interior LG » 01_reference » ~ [¢] Search 01_reference 6',0 Next > Cance| He'p
Organize » New folder = <~ i ©
@ OneDrive - ansye " MNome ) Type
38 This PC HMI_optisLang.optislang File felder
i SPEOS input files File felder
B 3D Objects SPEOS isolated files File felder
I Desktop SPEOS output files File folder
| Documents BB HMI_optiSLang.scdocx n 023 R2.
J Downloads
b Music
=] Pictures
Videos
s Windows (C:)
= DATA (D) v < 3

File neme: |HMI_optiSLang.scdocx ~| Speos projects (scdoc] v
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Workflow creation

8. Optional: Change path to — _
“Relative to Project” I

Specify integrated solver inputs and outputs

= This allows for easy transfer of o B 8. e

| Light_Guide_Prism_Geor

the project to different locations | = swasmne = - pomeme e

Parametrization Execution settings Speos Simulations Export

Light_Guide_Prism_Geor
§ Parameters
Light_Guide_Prism_Geor]

9 * D ra g a n d D ro p t h e p a ra m ete r to : LA 1 Light Guide/Prism Geometries/End angle(ontr:ap:;ts[‘l].\falue 85 - PrismGT:::'letries Mone "
the Parameter pane to consider
t h e m i n t h e Va ri ati O n a n a IyS i S Stand::::t‘:m 4 Light Guide/Prism Geometries/End angle control points[4].Value £ P Eaars (o

5 Light Guide/Prism Geometries/End angle control points[3].Value 5 PrismGeometries Mone

Light_Guide_Prism_Geor
9 ight Guide/Prism Geometries/End angle control points[2].Value 5 PrismGeometries Mone

#3 Light Guide/Prism Geometries/End angle control points[3].Value 85 PrismGeometries MNone

6 Light Guide/Prism Geemetries/End angle control points[6].Value 85 PrismGeometries MNone

Use as parameter

< Back Cancel Help
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Optional: Workflow creation

10. Optional: Under Execution
settings you can add python
scripts for pre or post update
—>not mandatory for this tutorial

11. Optional: Under Speos Simulation
you can select which Speos
simulation should be exported for
the simulation

—>preselected and mandatory for

this tutorial

12. Optional: Under Export you can
choose an additional export (e.g.

an image from the geometry)
13. Click on Next

Y '\nsYs

. Sohver Wizard

Integrated Solver Settings
Spedify integrated solver inputs and outputs

Parame: ter
" | Light_Guide_Py
" | Light_Guide_Pr
" | Light_Guide_Py
" | Light_Guide_Pr
" | Light_Guide_Py
" | Light_Guide_Pr

£ >

Input slots
Standard slots

ﬂ Ansys Speos

Relative to projectl 0 |Dl_ref'e eeeee J'I\‘dl_opﬁSLang.scdocx
[] e s ®

Parametrization Execution settings Speos Simulations
Speos Simulations to be exported

Direct. Glove.Box

Edit

Help




Workflow creation

14. Adjust the parameter ranges in the S =
parameter table 14.
(In variation analysis, the parameters

MName Parameter type  Reference value nstant Valuetype Resolution Range Range plot

are varied within the parameter range) 1 ExdAngle1 Optiniaton 1

REAL Continuoug 3 43

2 End_Angle_2 Optimization 10 REAL Continucud 3 45

REAL Continuoug 3 43

E n d_A n g I e_x 4 End_Angle 4 Optimization 10
16 . CI i C k on Next § End_Angle 6 Optimization 10

5 End_Angle 5 Optimization 10 REAL Continucug 3 43

.
|
15 . Use F2 to rena me the pa ra mete rS to 3 End_Angle 3 Optimization 10 O REAL Continuoud 5 5
|
|
|

HLLLL

REAL Continuoug 3 43




Workflow creation

B solver Wizard O *
16. Skip the criteria definition e e
(Responses and criteria’s will be defined in e T
the next steps) e .
17. Click on Next —_ .

18. Then Click Finish in the next window o

19. The Speos workflow will automatically be

Hame Type Expression Criterion Lirnit svaluated expressior
created:
— -
& HMI_optiSLang
—t Create n
i J‘{J'{_‘_‘J Variable Chjective Dﬂ"ﬂﬂ Constraint f t Limit state
e
HMI_optiSLang. scdocx Ansys Speos Core Ansys Speos Qutput [ Instant visualization  Import citeria from system =
< Back Mext = Cancel Help
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Ansys Speos Node

HMI_optiSLang

Optional: All settings made in the wizard 2
can be reviewed and adjusted by double- _'RL E1
click on the Speos node

S

HMI_optiSLang.scdocx Ansys Speos Core Ansys Speos Output

B8 vMi_optisLang.scdocx - Ansys Speos m] *

Parameter n

Ansys Speos & Variables
| End_Angle_1 10

Relative to project ~ | [01_reference/HMI_optiSLang.scdocx - Open Edit

| End_Angle_2 10
Parametrization Execution settings Speos Simulations Export
| End_Angle_3 10

= Parameters
End_Angle_4 10
— Name Value Type Unit
End_Angle_5 10
) 1 Light Guide/Prism Geometries/End angle... 10 PrismGeometries MNone
“ | End_Angle_6 10
i 2 Light Guide/Prism Geometries/End angle... 10 PrismGeometries MNone
Input slots 3 Light Guide/Prism Geometries/End angle... 10 PrismGeometries | None
Standard slots i
4 Light Guide/Prism Geometries/End angle ... 10 PrismGeometries MNone
5 Light Guide/Prism Geometries/End angle... 10 PrismGeometries MNone
& Light Guide/Prism Geometries/End angle... 10 PrismGeometries None
£ >

Use as parameter

Show additional options Export settings |+ OK Cancel Apply Help
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2] HMI_optiSLang

Ansys Speos Core node N, 1.

Optional: The default solver settings =
for the Speos simulation can be -
reviewed and adjusted:

Ansys Speos Core

Change settings 2.
Open external settings dialog and edit settings

1. Double-click on the Ansys Speos et s st
Core nOde Reset to default settings from custom script

2. Click on Change Settings ’
3. Check the SpeosCO re path S C:\Program Files\ANSYS Inc\v232\Optical Products\Viewsrs 3,

Search for .sv3/.speos files v

4.adapt Command line arguments e

Command Line Arguments 4'

5. Click on Save to default -

GPU Solver (-G) o
6 CIiCk Apply and OK Mumber of cores (-t) a0 ﬁl
Qwerwrite number of rays or pass I

Mumber of rays or pass (-r)

)
Load Defaults Save To Defaults Ok Cancel Apply




HMI_optiSLang

Ansys Speos Output node

Ansys Speos Output B Variables Responses

Set up the Speos Output node
in order to extract the e |t
simulation results: ==

Marne Value Unit 4b.

Performances_Analysis

1. Double-click on the Ansys Speos " eanceee
v Area
OUtpL’t nOde ’ Ar:eﬂsults.Radianc... 0.049134 cd/m* 4a
v RMS_contrast . °
2. Browse for the file o
. . Summary_regulations < >
“Direct.Glove.Box.Report.html” in o ===

Standard slots

the reference files folder
(“01_reference\SPEQS isolated
files\Direct.Glove.Box.speos\”)

3. Set the path to Relative to
working dir and set the orange
path Split pOSition «* Reload Parametrization

Export settings |+ OK Cancel Apply

4. Define the responses via drag and
drop and rename them
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Optimization Criteria Definition

In the next step the wizard asks for the optimization criteria definition.

For the Optimization goal of the Glove box Lighting is to:
- obtain a homogeneous lit appearance

The best practice to achieve this goals is to:

- Minimize the RMS-contrast (this is a measure of homogeneity: the smaller the value, the more
homogeneous is the lit appearance).

- Maximize the average luminance (to avoid that the optimizer optimizes in the direction of no
lighting, as this would mean the best homogeneity)
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Criteria Definition

HMI_optiSLang.scdocx Ansys Speos Core Ansys Speos Output

Define Optimization criteria’s as follow:

o ]
b I I M k h h d Parame ter Criéieri; Other Result designs
1. Double click on the systems hea . -
MName Value | MName Value
P ° End_Angle_1 10 IResuIts.Radiance_ZEE.Area.A\rerage.\ralue 0.049134
20 GO to the Crlterla tab End_Angle_2 10 Results.Radiance_266.Area.RMS_contrast.... 1.30863
End_Angle_3 10

End_Angle_4 10

3. Drag the responses onto the ‘
Objective field: "
° ”RMS_ContraSt" (M|n|m|ze) Criteria

Mame Type Expression Criterion Lirmit: Evaluated expression

° ”A\/e rageﬂ (Maxi m ize) i obj_Results.Radiance_... Objective Results.Radiance_266.Are... MAX 0.049134 :;
! obj_Results.Radiance_... Objective Results.Radiance_266.Are... MIN 1.30863
4.The new criterions appears in the
criteria list. el T VTR T A e T

5 CI i C k App Iy a n d O K [] Prefer iteria from siot A A [ tnstant visualization  Import criteria from system

Y '\nsYs
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Workflow Extension

Optional: In order to increase the design understanding, export an image from the
XMP-Viewer and add it into the optiSLang postprocessing

1. Filter for Python under Modules and — . o
drag and drop it onto the green arrow in

|python Q
~ Process chain elements
t h e p a ra m et r I C SySte m HMI_optiSLang.scdocx Ansys Sns Core Ansys Speos Output M F Integrations

2. Rename the Python-node with F2
to “XMP to image”

3' Do Uble-CIiCk O n t h e Pyt h O n-n Od e 2 XMP_to_Image.py - D:/tdannenb!\Prismatic_LG_23R2\01_Optimization\01_reference - XMP to image - Python O X

Parameter ® Python B Variables 4 = Responses
4_ Browse for the Python Script o TRCP1 T Use file v kelative to project | |01_reference\XMP_to_Image.py | =~ Open [ |&
° | TR.CP2 60 E ~
»XMP_to_Image.py” in the reference *Jmesn |2 from oo-pach apore Join
%] TR.cPa 40 11 from win3Zcom.client import Dispatch

4 o 14 o PR 12
fl | e S fo I d e r ( O 1 refe re n Ce ) | TRCPS 20 13 f]def get_files_in_ diresctory(workingdir):
- 14 XMP_files =[]
15 - for root, ‘dirs, -files in -os.walk(workingdir) :

1600 -

5. Click Apply and OK - A—

Input slots Output slots

>
MName Type Value &
Standard slots — Standard slots
1 emd  Aa .. C'taskkill
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Workflow Extension

6. Double click on the systems head B Parametric System - o x

7 R G O to th e Oth er ta b Parameter Criteria Other Result designs

Show working directory settings

8. Change the postprocessing settings to import Show design directory format settings
the images into the optiSLang Postprocessing Hide postprocessing settings
aUtomatica”y Write optiSLang post-processor database file: | Never -
9. Click Apply and OK [ Show on terminaton
Register files
Images S

[ ] ANSYS Viewer fies
[ ] weoliab CAX / wehx fies

£ HMI_optiSLang 6, ;
w & I:‘ Custom | Define custom filter...
—_
Bl R oo e
HMI_optELang. scdoo Specs Core Spacs Report Reader XMP ko Timage
Show additional options OK Cancel Apphy
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Test Run

1. Save and execute the project b S T v e

HE =g H Q =
2. Open the executed system by double click 1a ib
on the systems head

3. Check the results of the initial Design in the - — 5
Result designs tab - ) '

-*Er +Er +E» r@w

HMI_aptELang. scdac Spads Cone

Speds Repart Reader XMP_ta_Timege

B HMI_optiSLang - Parametric System 3

O X
Parameter Criteria Orther Result designs

Activation Id Feasible Duplicates Status Pareto design

1etries_End_angle 1etries_End_angle retries_End_angle 1etries_End_angle 1etries_End_angle 1etries_End_angle ance_266.Area v ze_266.Area.RMS, diance_266.Area. nce_266.Area.Rl
Succee: ded true &0 &0 &0 &0

60 60 1.44704 0.505239 144704 0.505239

NOTE: If the Python node fails, please check the trouble shoot on the next slide
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Troubleshooting: Python node

* If the COM server for the XMP-Viewer is not registered in the windows registry, then the following

Python interpreter error:
Traceback (most recent call last):

File "C:\Program Files\ANS5YS Inc\v231\optiSLang\libipythoni.7\lib\site-packages\win3i2com\client\dynamic.py™, line 81, in GetGoodDispatch
IDispatch = pythoncom.connect (IDispatch)
pywintypes.com error: (-2147221005, 'Inwvalid class string', Hone, Hone)

During handling of the abowe exception, anocther exception cccurred:
FRROE Traceback (most recent call last):
File "<string>", line 29, in <module>

File "C:\Program Files\ANSYS Inc\v231\optiSLang\lib\pythoni.7\lib\site-packagesi\wini2com\client_ init .py¥", line 95, in Dispatch
dispatch, userName = dynamic. GetGoodDispatchiAndUserHame (dispatch,userName,clsctx)

File "C:\Frogram Files\ANSY5 Inc\v231l\optiSLang\lib\python3.7\lib\site-packages‘\win32com\clienthdynamic.py”, line 33, in _GetGoodDispatchAndUserHame
return (_GetGoodDispatch (IDispatch, <¢loctx), userName)

File "C:\Frogram Files\ANSYS Inc\v23l\optiSLang\lib\pythond.7\lib\site-packages\winddcom\client\dynamic.py”, line 83, in _GetGoodDispatch
IDispatch = pythoncom.CoCreateInstance (IDispatch, None, clsctx, pythoncom.IID IDispatch)
pywintypes.com error: (-2147221005,

"Invalid class string', NHone, Hone)

e Solution: Set up the windows registry correct:

- Open ,\Virtual Photometric Lab” with admin rights manually in the used Ansys Speos version
- reopen optiSLang and try again
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Troubleshooting: Ansys Speos Output node

Location of the Speos report (.html file):

1. With a manual solve of the simulation in Speos, the Speos report (.html file) will be written into the
“SPEOS output files” folder

2. With the automatic solve using the Speos integration in optiSLang the Speos report will be written
into the “SPEOS isolated files” folder

For new projects, this report might not be existing in the “SPEOS isolated files” folder.

The best practices is: J
1. Setup the workflow via wizard B
2. Deactivate Ansys Speos Output Node / e DUtEU:E eeeeeeeeeee
(right click on the node and click on “Active* i <
3.  Run the workflow - e
4. Copy the generated Speos report (.html file) into your reference folder
5. Setup the Speos output node fj;;”;;m
6. Activate the Speos Output node and run the workflow
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Troubleshooting: Solver Noise

* For variation analysis like Optimization, it is important to have a high simulation
qguality in order to minimize the solver noise. Small Solver noise means that if the
same simulation is run multiple times, the variations in the responses should be
small.

* Optional: There is an easy solution to fast check the solver noise within optiSLang.
How to do is shown at the End of the Presentation in the Section “Check Solver
Noise”



Sensitivity Analysis

Ansys



Sensitivity Analysis

Project  View Help

1. Drag the sensitivity wizard onto the head of the solver chain

Q &g )

2]

(@ L

* Example_project
Scenery Status overview

] Wizards
‘1@ Solver wizard

~ 5& Sensitivity wizard

tion wizard

Robustness wizard
1.

- . .
4% Reevaluation wizard

EJ

HMI_optiSLang

B

HMI_optiSLang.scdocx

B P g B P 59 Modules_

QF=
Ansys Speos Core Ansys Speos Output

X¥MO_to_image Systems

~ Process chain elements
R

Integrations

o' Amplitudes From Field (Beta)

n Ansys CFX-Partitioner (Beta)

v
Favorites

Q&=

Templates aF=
ES| Templates
£

Left-click to select nodes. Double click to edit a node. Zoom in and out with Ctrl+ mouse wheel,
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Sensitivity Analysis

1. Keep the ranges and criteria

B8 sensitivity Wizard O x
Criteria _ o 1 b ° :ﬂ:
Specify the algorithm criteria A

Parameter Responses
Na/r\'ne Value 2 Na/r\'ne Value
End_Angle_1 10 Results.Radiance_266.Area. Averagevalue  0.049134
End_Angle_2 10 Results.Radiance_266.Area.RMS_contras... 1.30863
End_Angle_3 10
End_Angle 4 10
End_Angle_3 10
- . - - v
Criteria
MName Type Expression Criterion  Limit  Evaluated expression 2
obj_Results.Radiance_266.Area.Average.value Objective Results.Radiance_266.Area.Average.value MAX 0.049134
obj_Results.Radiance_266.Area.RMS_contrast.value Objective Results.Radiance_266.Area.RMS_contrast.value MIN 1.30863
W

=l Create new

Objective

Bﬂﬂm Constraint / * Limit state

[ instant visualization

|
J {f‘] Variable
Import criteria from system ¥

< Back Cancel Help

B8 sensitivity Wizard

Parametrize Inputs
Parametrize the inputs

MName Parameter type

2 End_Angle_2 Optimization

3 End_Angle_3 Optimization

4 End_Angle_ 4 Optimization

5 End_Angle_5 Optimization

6 End_Angle_6 Optimization

Reference value

10

10

Constant  Valuetype Resolution

o o o o gd

REAL

REAL

REAL

REAL

REAL

REAL

Continuous

Continucus

Continuous

Continucus

Continucus

Continucus

Range

5 45

5 45

5 45

5 45

i

Range plot

1

Import parameter from system

S



Sensitivity Analysis

1. Keep all settings and finish the wizard

B sensitivity Wizard O *® B sensitivity Wizard O *®
Additional options :ﬂ' sampling method :ﬂ'
Define additional options & . Specify the sampling method & .

Algorithm Postprocessing

[] show postprocessing during algarithm run Adaptive sampling

Simulation runtime: Short lon
e = O (®) Adaptive Metamodel of Optimal Prognosis (AMOR) 1a .
Show Postprocessing on algorithm termination P show additional settings Sampling method
[[] wait for user-interaction to continue O () Full factorial

| Show reduced data-set if available
O (7)) Advanced Latin Hypercube Sampling

O () Space filing Latin Hypercube Sampling

O () Other (see next page)
Plugins

D Replace_constant_parameter

Start designs

(®) Mo start designs
() Define start designs manually

1b.




Sensitivity Analysis

1. Save and execute the project

File Edit Project View Help

SE-TH Sl Q& GLE e L

- -

1a. 1b. = Example_project

Scenery Status overview

AMOP b

-
“Alatiomnd

HMI_optiSLang. scdocx Ansys Speos Core Ansys Speos Output X¥MO_to_image Postprocessing
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Result of Sensitivity Analysis

* The approximation quality is good for
RMS contrast (87%).

* The most important inputs for RMS
contrast are end angle at control point
2 (50.5%), control point 1 (29.7%) and
control point 3 (20.2%).

The end angles at control point 4, 5
and 6 have less influence.

.RMS_contrast.value | 29.7 % \_SOI.S % ]| 20.2%] [ 12.8 % 9.2 %/ 86._6 %

A non linear dependency of the End
angles to the RMS contrast can be
identified.

6...rea. Average.value

End_Angle_1
End_Angle_2[-
" End_Angle 4
End_Angle 5|

©2020 ANSYS, Inc. / Confidential



I { I f I I . . . ‘ \ I I I .
e S u t O S e S I t I V I t a S I S Isotropic Kriging approximation of Results.Radiance_266.Area.Average.value
Coefficient of Prognosis = 98 %
.

* The approximation quality is excellent
for average luminance (98.3 %).

ce_266.Area.Average.value

Results.Radian

The most important inputs for average
luminance are end angle at control
point 2 (47.5%), control point 3 (3.0%)
and control point 1 (19.9%).

The end angles at control point 4, 5
and 6 have less influence.

A non linear dependency of the End
angles to the average luminance can
be identified.
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End_Angle_1: 25.0000 =
X
End_Angle_2: 25.0000 =
X
End_Angle_3: 25.0000 =
o
End_Angle_4: 25,0000 =
S
End_Angle_5: 25.0000 =
S
End_Angle_f: 25.0000 =

3

Isotropic Kriging approximation of Results.Radiance_266.Area. Average.value
Coefficient of Prognosis = 98 %

age.value
N

—
e

o

(o))

SN

Results.Radiance 266.Area.Aver

40

©2020 ANSYS, Inc.

Confidential
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Result of Sensitivity Analysis

1. Drag the “Parallel coordinates plot”
into the Postprocessing

300 { unfiltered § of 300 { active ) designs { tetal @ 300 )
| End_Angle_5 |Results Fadiance_266 Area Ay, |obj Results Radiance_266 Are... |
End_Angle_4 | End_Angle_& Results Radiance_266 Area.R... |obj_ResuIts.Radia...
44 8 44 8 12,6647 1.64519 2.3387 1.64519
] (i

|
End_Angle_2
448

End_Angle_1

End_AlngIe_B Visuals g X

|
448
]

Approximation
b Data mining
7 Designtable
20 Anthill plot
30 Cloud plot

l'hll_

Parallel coordinates plot |

Signal plot
Spider plot
Parametrization
Miscellaneous
Optimization
; Reliability
&) - : : (=) Ll Statistics

5.2 . . . . . . 0.653045 -12.6647 0.659045
Parameter Responges Criteria

Y ANnS
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Result of Sensitivity Analysis

1. Move down the slider for RMS
contrast to filter out designs which
have a low value for RMS contrast

e Check the ranges of the input parameters
that lead to a low RMS contrast

e Check the relation between RMS contrast
and average

- The applied filtering filters designs having a high
average luminance

- Trade off between RMS contrast and average
luminance

?4|-{ unfiltered ) of 300{ active ) designs { tetal @ 300 )

End_Angle_1 | End_Angle_3 End_Angle 5 |Fesults Radiance 266 Area Av... | ebj Results Radiance 266 Are...|

[ End_Angle_2 | End_Angle_4 | End_Angle_ 6 | Results Radiance_266 Area R, |obj Results Radia...

B 44 8 448 448 448 445 12,6647 164573 -2 3387
| ==
1.
- T J J = Ca Cal
. 52 5.2 5.2 23387 01659045 -12.6647 01.A59045
Pararmeter Respunses Criteria
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Result of Sensitivity Analysis

1. Selectin “Windows”, “Files” the
“Direct.Glove.Box.Radiance.png” file
in order to display the light
distribution in the postprocessing

2. Select “Tile subwindows ” in the
postprocessing tool bar

 All plots are connected, and pictures
are updated by clicking on a new
design

* Check physical phenomena appearing
in the design space

Windows MOP  Help

Manage windows... E D:'DD & P @ I
»

IF'_ | P . | T

Approximation

Files b+~ Direct.Glove.Box.Radiance.png 1

el HMI_optiSLang.scdook_output.jpg

5 & Quee O B BH

F= @S| (v Response surface 30 plot
ic Krigi




Optimization on
Metamodel of
Optimal Prognosis (MOP)

Ansys



Optimization using the MOP

1. Drag the optimization wizard onto the head of the sensitivity system

File Edit Project View Help

SICT 21 Q@ GEEe

-

Wizards o =

Example_project D -
fﬁ Solver wizard

SCcenery Status overview
A fn: Sensitivity wizard

1. e Optimization wizard)

ib Robustness wizard
1% Reevaluation wizard t
AMOP < » Modules Q@ =
) ) Systems ~

- -
b > b Process chain elements
[ M | @ | hd Integrations
HMI_optiSLang.scdocx Ansys Speos Core Ansys Speos Output ¥MO_to_image Postprocessing L B eeelibs sl Crmn Cimlel Dbt

Favaorites ;=

Y '\nsYs



Optimization using the MOP

1. Keep the parameter ranges
and criteria definition

. Optimization Wizard

Parametrize Inputs
Parametrize the inputs

Parameter type  Reference value

Optimization 10

2 End_Angle_2 Optimization 10

3 End_Angle_3 Optimization 10

4 End_Angle 4 Optimization 10

5 End_Angle_5 Optimization 10

6 End_Angle_6 Optimization 10

Constant  Waluetype Resolution

O

o 0o o o

REAL

REAL

REAL

REAL

REAL

REAL

Continucus

Continucus

Continucus

Continuous

Continucus

Continucus

Range

5

wn

i

45

45

45

45

45

45

la. 3V

Range plot

Import parameter from system

. Optimization Wizard

Criteria
Specify the algorithm criteria

Parameter
NE/I’\ﬂE
End_Angle_1 10
End_Angle_2 10
End_Angle_3 b 10
End_Angle 4 1 ® 1
End_Angle_5 10
End_Angle_& 10
Criteria
Name Type

obj_Results.Ra... Objective
obj_Results.Ra... Objective
=l Create new
r
J{"(_-) Variable

Responses
=
Value Marne Value
Results.Radiance_266.4rea Aver... 0049134

Results.Radiance_266.4rea RMS... 1.30863

Expression Criterion Lirnic Evaluated expression *
Results.Radiance_2... MAX 0.049134
Results.Radiance_2... MIN 1.30863

Objective Bﬂﬂﬂﬂ Constraint i' t Limit state

[] Instant visualization  Import criteria from system ™

< Back Cancel Help

\nsys



Optimization using the MOP B opumton v

Optimization method
Specify the optimization method

Using

'%/ (®) MOP Solver !@ () Real run

1. The One-Click Optimization is T
recommended as optimizer

Failed designs: Mot set w

2. Keep the defined “Additional options” .
and finish the optimization wizard g

Simulation runtime:

P Show additional settings

B3 Optimization Wizard O *
Additional options 2
Define additional options ° &U

Algorithm Postprocessing

[ show postprocessing during algorithm run

A

Show Postprocessing on algorithm termination

validate best designs

Template: |Pr0ject system: AMOP Select System | Select Template

Mumber of best designs to validate: _

@® One-Click Optimization

O Manual optimizer selection

Maximum number of design evaluations;

Start designs
() Use reference design

() Define start designs manually

(®) Receive best designs from system “"AMOP™



Optimization

1. The Evolutionary Algorithm appears in the workflow
2. Save and execute the project

3. After the Optimization has finished the Postprocessing opens automatically

File Edit Project View Help
~ B B p- = e Q& GLi P&
2 a 2 b * Interior_Lightguide

Scenery Status overview




Results of Optimization using the MOP

Y '\nsYs

©2020 ANSYS, Inc. / Confidential

Fast Optimization on Metamodel

Trade off between RMS contrast and
average gets visible

The pareto front shows all best
designs.

The responses and objective of 20 best
designs on the pareto front are
validated by a solver call.

— Due to local approximation errors the
estimated response value may differ from the
solver result (validation of the best design is
necessary).

1.6

T 14

1.2

1 £

Results.Radiance 266.Area.RMS_contrast.value

2%

OBJ: ob

0.6

Objective Pareto Plot

. Designs
Pareto front
Validated designs

-10 8 6 4

OBJ: obj_Results.Radiance_266.Area. Average.value




Results of Optimization using the MOP

* Choose the best design (in this case Objective Pareto Plot

1.6

. I I
Design 677) "
= |
§ L Designs
@ Pareto front
<t : .
.C*:._- Validated designs 1
Q
)
E ® ]
: ®
Doy | » s .
== L]
g e 0,%
@
2' ¢ W ° ®
'E. @ ..'
2 oo o ° > d
% A Y S, . * °
= [ 4 -]
S o_ o
n ® o ‘ L
CQ:J .' ° ) Py ® ?
a2 Ol o o’
8o ® o2
B, e ° * ®
(53]
o e ¢ %
°
o 1 1 1 1 1 1
= 12 10 -8 -6 -4 2
Design 677 OBJ: obj_Results.Radiance_266.Area. Average.value
(validated) Design 677
(on MOP)
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Summary

* Due the Sensitivity Analysis and Optimization:
- the best possible trade off between RMS contrast and average luminance could be found
- the average luminance could be significantly improved

RMS Contrast 0.785 0.844
Average luminance(cd/m?2) 1.830 11.03

-:>
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