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Agenda and Overview

* What is a Digital Twin and what is it’s value?

* Ansys Digital Twin Ecosystem
- Key Technologies enabling Digital Twins

- Key Ansys Solutions enabling Digital Twins

* Level 1: How are is our optical tools used for Digital Twins?

- Entity example: Zemax OpticStudio and Speos

* Level 2: How is the Ansys suite used to digitally twin a Manufacturing Process?
- Process example: ROM with optiSLang, Physics, TwinBuilder
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What is a Digital Twin
digital twin

ONSORTIUM

* “A digital twin is an integrated data-driven virtual representation of real-world entities and processes,
with synchronised interaction at a specified frequency and fidelity.”

» Create virtual sensors to “measure” missing
* Example: Sensors

data mounted on the
» Perform what-if before applying a solution asset gather and
»Analyse accurate and deterministic predictions rglay datatoa
based on physical principles S|.m.ulate T“Ode' (the " Operating conditions
digital twin) to " Actualasset behavior
» Explore causality and failure modes using mirror the real-
physics world experience of =

that product. :
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Key technologies Enabling Digital Twins

a * Multiphysics Simulation

- High fidelity physics modelling captures real physics interactions across domains

* Reduced-Order Models

- Speed up simulations while retaining essential dynamics for real-time use.
Dramatic disk size reduction.

* Real-Time Data Integration

- Live sensors streams and historical data keep the twin updated and accurate

* Al and Machine Learning

MACHING - Machine learning and hybrid intelligence predict behaviour and prescribe
optimal actions

\nsys
partof SYNOPSYS'




Complete Ansys system environment

INDUSTRIES soe AEROSPACE & DEFENSE AUTOMOTIVE ENERGY HEALTHCARE HIGHTECH

SOLUTIONS AUTONOMY ELECTRIFICATION | lloT

APPLICATIONS CHIP PACKAGE SYSTEM ELECTRONICS RELIABILITY TURBOMACHINERY [ '
gml.l’.',;gﬂa N MATERIALS CLOUD / HPC OPTIMIZATION "m&%ﬁ? MULTIPHYSICS

-

SOFTWARE &
SYSTEMS
SIMULATION

PHYSICS-BASED @ D) %%%: @ “’VV\/\’

SIMULATION
STRUCTURES FLUIDS ELECTRONICS SEMICONDUCTOR OPTICAL 3D DESIGN PHOTONICS
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The full Ansys technical solution summary for Digital Twin

3D detailed physics-based model System Simulation 10T Dashboard Physical Asset

4 7= Cold flow |\
Hot flow l
NS Y, l
Y
~4 ROM extraction from a Digital twin generation & Digital twin \) !/@ Digitaltwinconngctedto.the \‘:
e 3D models N\ and deployment to IOT w \\: asset in real-time //,'
Automated Scalable Workflow C Platform Agnostic Connectivity 3
* Key component models are converted to ROMs * Final models are exported as platform agnostic

: .. i E.o. , twi
» System simulation is assembled and extended containers (E.g. FMUs, .twins or apps)

with component libraries * Containers are integrated into MBSE, Mission

* Physics models are calibrated /residual physics is and Operations (loT)

modeled using Al
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Entity example — Microscope with Zemax OpticStudio

: . : . Physical Microscope objective AZOS System (DT)
* Build up a digital microscope objective o

system from a physical step up with /,/ = -/f'/f'—‘l‘—::::w
/ _ \ 4 | — N
AZQOS \ NTTTIW
,‘"‘( .“‘\\ \T‘\—:\,\;:;f - LA
* (Pre)-simulate changes in the model | [> K
under test M
AN / L T
B . . . \ /// . ’ 1]/
Make design decisions NI ' "]
* Apply changes/updates to real-world ‘ :
entity . @ —
* DT-Test can also be included in n
manufacturing process K( 1T
- Adjust machinery to account for drift {%% e J 1

v PANDAO (' \nsys
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https://optics.ansys.com/hc/en-us/articles/42661871693587-PanDao-Exporter-Tool
https://optics.ansys.com/hc/en-us/articles/42661871693587-PanDao-Exporter-Tool
https://optics.ansys.com/hc/en-us/articles/42661871693587-PanDao-Exporter-Tool
https://optics.ansys.com/hc/en-us/articles/42661871693587-PanDao-Exporter-Tool

Entity example — Imaging Camera with Speos

* Physical imaging system including
housing is converted to a Speos
Digital Twin

* Results of optical bench tests are
imported into the Speos DT model

* CMOS Sensor, once fully digitalised,
can be adjusted

»Capable to running fully compatible
comparison campaign between
physical system and digital twin

Physical imaging system

f -0y N
Physical imaging
» system including
housing and

testbench results

Speos DT
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Process example — Semiconductor manufacturing with Ansys suite

Input from real asset

Physical System

_ Virtual sensor data
& Z / Real-Time visualisation @

= - ||| Optimisation operand
Modification/Maintenance 1 P P m

* Lithography for Semiconductor manufacturing
Digital Twin Plan — Structural Thermal Optical
Performance Analysis
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Field Data

’
Fusion

At | ROM
3; I/

System model for manufacturing
process

ROM for ML — TwinAl

Prediction model
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