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Integrated Modeling Approach

Integrated Optical Design Analysis (IODA) Software
Simplifies and Automates Data Sharing for Concurrent
Design by a Diverse Team of Engineering Specialist

Topics
Summary of Features

- Review of Most Recent Features to Support Modeling

*New Features Developed to Support AMSD Testing
*Summary
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SRS Basic Data Fitting and

TEEmmoLootes File Transfer Routines

IODA Extracts Deﬂec- Zermnike Coefficients
tions from Optical Surface

Nodes and Generates
IODA Uniform Grids

* Point and Click Tools to
Identify and Group Optical
Surfaces

0.251652
-0.000027
0000025
0.000036
0104696
0.000m 7
-0.44363E

nnnnnn

J &R R R R[] [E]
a2 = M m A L =

* Data Conversions
*|ODA - *.INT Format
«Zernike Fit

* Born and Wolf
*Fringe
*Wave Scope

* Relative De-Center and

Piston Terms Calculated
Displacement,

 Deformed Surface Data Zernike Contour,

Mapped to Optical Model and High Order
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Changes, Material Substitutions or

« Evaluate Effects of Mirror Mount
Design Changes
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and Model to Measured Data

*Supports Model to Model Compar
Comparison
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Image Analysis Including Al
e System Dynamic Response 4

NASTRAN Dynamic
Response Analysis

Nodal Displacement

* |IODA Processes Data From Dynamic Finite
Element Analysis at Frequency of FEA Output

« Each IODA Optical Group’s Time Dependent
Displacements Are Mapped to Code V™
Sequence File

* Code V™ Macro List Is Supported to Generate
Time Dependent Performance Metrics

Time = 0.0104

Time = 0.0136

IODA Generated
Uniform Grid File

Individual RMS - Zoom 1
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Automated Generation of Actuator Influence

Functions and Figure Optimization @5y

Actuator 1

Modeled Error

Source
(Gravity and
Actuator
Position Error)

Uncorrected
Figure

RMS = 0.639
P.V.=3.14p

Actuator 6

Corrected
Figure

RMS = 0.063p
P.V. = 0.522y,

* Point-And-Click Interface
Developed for Selecting
Actuator Points and
Creating Influence
Functions

 Variable Stiffness
Actuators Modeled Using
SPCD in NASTRAN or
Boundary Element in
ALGOR

 Actuator Stroke in Optical
Axis or User Defined
Local Coordinate System

* Generates Influence
Function for Each
Actuator and Each
Surface Node Included in
IODA Optical Group

» Least Squares
Optimization for Minimum
RMS Error
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Sﬁs Measured Data Import and Post Processing & "'
TESENOLOGIES Features to Support AMSD Testing

*Routines Developed to Support
Measured Data Evaluation
*Code V *.INT Format
* OptiCode *.MAP Format
* ASCII Points Cloud *.PTS

*Imported Data Converted to IODA

Uniform Grid Format Example *.INT Data Input

*Post Processing of Data __From XRCF Test
* Null Distortion Correction

«Zernike Fit and Decomposition
* Data Evaluation

 Model Results —
Measured Data

 Test 1-Test 2 with
Fiducial Alignment

* Averaging of Multiple Data Sets : :
Imported Data File With 43 Wavescope
Zernike Coefficients Removed
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&&= Processing of OptiCode Data to

o Remove Null Distortion A 4

¥

I -
*MAP Format
Prior to
*OptiCode *.MAP Data Undistortion
Imported to IODA o
* Pixel Data
* Test Fiducial Positions —
* User Comments e s
«User Defined Null
Correction Applied to Data o Y
and Fiducial Points ' L.
-Data Saved As *.MAP, Processed
* INT, or IODA Format *.MAP Format
With Null

Color Legend

= || Correction

Statistics (microns) 000192973

Nurcber of Ciroups: 1
Peak to Valley: 010341343

Deflection RIVS: 000472325
Zera bean BIVIS: 000472326 s
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(= = [ — Test Data Treated As Standard
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Tecww;;;’)ﬁ'EE IODA UnlfOrm Grld Set v

Raw Corrected Data Zernike Fit With

Astigmatism Removed

Statistics {microns)
Number of Groups: 1

Peak to Valley: 00234655
Dedlection RIMS: 000221383
Eero Mean RIVIS: 0.0022126
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Zernike Fit
Residual Error

*Imported Data Converted to Standard
Uniform Grid Format

Data Can Be Converted to Code V, or

ZEMAX Compatible File and Coupled With
Optical Analysis

*Fiducial Alignment Allows Comparison of
Model to Measured Data and Measured to
Measured Data
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Example Showing Comparison of

e Multiple Data Sets k4

g Data at
Condition 1

L Data at
Condition 2

Calor Legend

(micvors)

144559

DD1E99T1

000192873

0720344

Zexo Mean EME: 0.00472326

0015137

290458

arin203a. updist

L. Condition 1 -

b Result With

Condition 2 Rigid Body
Terms
Removed
{mistons) Gt:ﬁ’t;d

Nurber of Crougs: 1
Peak to Valley: 138945
Deflection RMS: 0246105
Zem Wean RMS: 0284772

-1.06458

0918177
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=222 |mporting Data from a Points Cloud NASA

Photogrammetry
Points Cloud

Data Displayed in
Uniform Grid Format

- Data Can Be Imported from

Photogrammetry, Coordinate g - |
Measurement Tool, Profilometer, etc. germke
urface -
*X, Y, Z Coordinates Imported from Rigid Body
ASCII Text File *.PTS Terms

Calor Legend (in)
0535368

*Resulting Data Converted to Standard -
IODA Format e

Deflection RMS: 0.125251
Zero Mean RMS: 0125205

0390465

030919-NASA Tech Days(JM).ppt 12



— Al
n F 7 ~ 4"
E =
TECHNOLODOSGIES

WWW.Srs.com

1,
1)

Summary of IODA Features

» Transfer Optical Surface Deflections from FEA to Code V™ or ZEMAX for Coupled
Optomechanical Analysis

» Select and Group Optical Surface Nodes

» Map Optical Surface Deflections to a Uniform Grid as Required for Optical
Model Definition

* Generate Zernike Polynomials and/or Interferogram Files for Optical Model
» Map Deformations into Optical Model Surfaces ( Multiple Flexible Surfaces)
» Generate Parametric Analysis from Multiple Load Cases
» Automated Macros For Generating Most of the Optical Metrics versus Load Case
* Data Post Processing and Decomposition into Zernike Terms
* NASTRAN and ALGOR Interface Developed for Linear and Non-Linear FEA
» Automated Generation of Influence Functions For Optical Surfaces

» Least Squares Routine Developed to Solve for Actuator Positions to Minimize RMS
Figure Error

* Dynamic Analysis Capability Added to Generate Wavefront and Image Analysis for
Dynamic Loading

« Comparison of Measured Data to Modeled Data and Multiple Load Cases to Each
Other (*.INT, *.MAP, *.PTS)
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