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Optimization Engine Breakthroughs

B Over 1,000 X performance of alternatives —
B Scales with advancement of Moore’s Law

10.000.000 __ v
1.000.000 \Z@meUESTW VR&D - +2.4M Variables
o State of the Art BIGDOT
o VR&D * 500,000 Variables 000X Dr. Garret N. Vanderplaats
10.000 BIGDOT * Congrants ¢ OmniQuest Chairman & Founder

 — * Protégé of Dr. Lucian Schmit the

Father of Structural Design Synthesis
State of CAE * Pioneer in Developing & Commercializing
Optimization and Extending to Multiple

VR&D * 2,000 Variables
1.000 = 100 Active
DOT Constraints

100

NASTRAN Solution 200 IndUStry Fields & Domains
10 COPES
CONMIN Dr. Vanderplaats is a Fellow of American Institute of Aeronautics
& Astronautics (AIAA) and Recipient of AIAA Lifetime
1 Achievement Award for Multidiscipline Design Optimization
1970 1980 1990 2000 2010 2020 ‘;OmeUCS_”
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We help engineers improve
design where complexity is
beyond human intuition

= -
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October 2021

Computer Aided Engineering Design Synthesized Engineering B Automatically:

Improvement: Old vs New

® Apply learning to evolve

Design
Requirements

Design models used in running
Requirements experiments

- ® Test model in simulated use

(1) Design

Design Synthesis ® Analyze findings from
previous step and learn

(1) Design

Automated Put computer to work on

(2) Build Execution of tedious repetitive processes to

First Principles simplify complexity
Math & Physics

Algorithms to
Convergence

Engineers can now

focus on

(4) Analyze

Design Innovation!
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What problem do we solve?
B High part volume:

® Best at reducing cost
B High part complexity:

® 26 Million Variables+
Part

: ® Optimize all modes in a single model
Complexity

B Best Results:

Improve performance, reduce materials,
maintenance cost and time, iterating
faster/decreasing time to final design

Parts Volume . —@MNIQUEST
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Automotive Customers:

) srecufnTis
TOYOTA

HOMATSY .o A ISIN

o = (=1 I'_Iq
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c T 7 PRATT /. MILLER e
TOYOTA @
@ @ SIS
577 PETRONAS |
FORMULA ONE TEAM -
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Cross-Industry, Research & Education:
GE Healthcare PHILIPS RICOH E;eggiig p

Healthcare
LOCKHEED MAH’TIN}{/

y £ 7 4
TORAY' A< AKSteel

Innovation by Chemistry

Industrial Research Institute of Ishikawa ] === b [P

TOKYO CITY UNIVERSITY
:\‘-“‘ll-ﬂ -r”‘hﬁ' -
UNIMORE  yniversere .
UMIVERSITA DEGLI STUDE DI STELLI 0% ¢

MODENA E REGGIO EMILIA
1Y
. I

@3 ,
A\  UNIVERSITE DU

LUXEMBOURG
Page 7
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Results: Pratt Miller Corvette Racing
PRATT /. MILLER

B OmniQuest™ C7 Outcomes:
® Torsional Rigidity = +50%
® Full Car Weight = - 65 pounds

v" Front Suspension = -10 pounds
v' Rear Suspension = - 6 pounds

v' Structural Chassis = - 50 pounds

P Q" 1401110 [ & Sbighter + Safer + Fo

~@mnIQUEST
nl UCS I October 2021 OmniQuest™ GENESIS® and ILIAD™ Introductions Page 9

©Copyright 2021 OmniQuest™ Confidential & Proprietary All Rights Reserved



Results: Jaguar Land Rover

Bearing Reaction Loads Optimized Mass Ultra Light-Weight Final Design

Innowvate I

Weight Reduction Mass Reduced By Load Conditions

~@MNIQUEST
: nl UCS I October 2021 OmniQuest™ GENESIS® and ILIAD™ Introductions
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Results: Italian HyperCar

Composite Monocoque Laminate
Development through Optimisation

m Existing Genesis OEM customer

B Engaged workflow of:
® Free Topometry to understand optimal material layouts

® User-Topometry to incorporate manufacturing rules for
their specific composite manufacturing processes

B Primary objective to deliver mass saving whilst ot B
meeting performance targets ot

Composite material mass saving of 39kg achieved (23%)

“@MNIQUEST ol
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GENESIS Structural Optimization Types

Freeform
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Manufacturing Constraints
Casting == e M= I ==

Extrusion (Uniforms) Il M -

dﬁ—_ 5
Stamping =
Radial Filling [ | | ma =

Radial Spokes —

Mirror, Cyclic and Periodic Symmetry @ @ FF “?T“

. , , .
Cloning and Cloning Scaling |-~ | @ °

PPPPPP

I =T
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{ESIS® \nsys® Mechanical
GENESIS® Enhancements

ersion 2022

= @ 4. IESL .

Selection

i

Multiple Systems - Mechanical [ANSYS Mechanical Enterprise]

Automation GENESIS Q

@ Remote Force
~®. Remote Displacement
~#. Remote Displacement 2

-+ Solution (A6)

[0 Solution Information
% Total Deformation

Context
Home Context Display
Topology Topography | STEPE i Obj
REgor TREFER" morphing sets
T - 10Ox
- Name M ~

Constraints Resp. put  Analyic

Deslgn H\stnry Sl’mw Deformed

@lﬁrﬁﬁ[ﬁ] BB os ©

nptwmzatmn Stafic  Modal Thermal Dynamic FRP Show Wit Genesis Launch
Result~  Input

2 Q@ @ @ selea "Moder IT TEHmmE| [ clipboard~
: ANSYS

2020 R1

[Empty] Efibxtend~ ¥, Select By~

[ Static Structural 2 (B5) e
11 Analysis Settings I 0.55556
@ Remote Force 0.44444
~# Remote Displacement nggggg
% Remote Displacement 2 Ulllm
-+~ Solution (B6) 0 Min
3 Solution Information
% Total Deformation
B[ GENESIS (C5) |
Il Analysis Settings 3
@ Topology Regions
(@ Topology Objectives
A= Topology Constraints
/4. Topology Constraints 2 ks
E-.{& Solution (C6)
3 Solution Information
i Topology Density Isosurface | ™
b
Details of "Topology Density Isosurface” i » B 0O X
=] Geometry 50.00 100,00 ¢}
Scoping Method |AI\ Bodies 25.00 75.00
[=I Options
Export Polarized Low Density Element Id5|Nu Graph > ix
= Definition i Animation [« @ || 0 20 Frames ¥ 2 Sec (Autc ™ i Cycles|,
By |Time 38,
Display Time |Last 1 1
=/ Results N
Minimum 0. i} 5. 10 15 20 25. 30 35 38,
Maximum 1 [s1
Minimum Occurs On 1 1]
Maximum Occurs On 2 Tabular Data  Graph
Ready w 4 Messages Mo Selection  ® Metric (mm, kg, N, 5, mV, mA} Degrees rad/s Celsius
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Partner Example: GENESIS Design Synthesis for Ansys

/= GENESIS®

\\W
X VerS|on 2022

Background Execution

Support for: ANSYS v17.0 through 2020 R2

QI I InIQUCS I October 2021 OmniQuest™ GENESIS® and ILIAD™ Introductions Page 15
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\nsys LS-Dyna Genesis® Enhancements

Sl GENESIS® GENESIS® Upcatec

Non-Linear “““ Version 2022 ) “s“ Version 2022 Non-Linear
Model Model Interpretation Optimization Solution

Rapid optimization convergence ! ases LS-Dyna power

“@MNIQUEST!
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ILIAD™ Antenna Design Improvement

m Case Study 1:
Maximize Total Gain

o 100x improvement

m Case Study 2:
Maximize Uniformity

o 6.5x improvement in weak direction

\NSyS HFSS

Higher Efficiency

= -
;anIQUCS I October 2021 OmniQuest™ GENESIS® and ILIAD™ Introductions Page 18
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Meta Modeling Driven Optimization

m Faster optimization by
simplifying the problem
o Analysis time reduced by 60%
using meta-modelling

o Simpler mathematical relations
deduced

o Shrinkage reduced by 50%

50% Reduced Shrinkage 50% Reduction in Time

“@MNIQUEST’
nl UCS I October 2021 OmniQuest™ GENESIS® and ILIAD™ Introductions Page 19
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Proprietary Response Surface Optimization

n Contours of Static Temperature (k)

contour-1
Static Temperature

B Minimal Analysis runs

o 70% reduction in Analysis time ;

3.40e+02
3.31e+02
3.23e+02
3.15e+02 l
3.06e+02
contour-1
. Static Temperature 2.98e+02 4 e
o Best solution guaranteed s -
(K] {2~
/
& ~ -} . 2l !

6666666
33333333
8888888

o Uncompromised accuracy o

2222222

SSSSSSS

0000000

22222222

7x Improvement in Uniform Mixing s il SR InGE

=(@mMNIQUEST
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B Drag & Drop
B Process Routing

October 2021

B Visual programming

Design Exploration

Automation Studio

— 4% Flowchart Components
® start
" Read Input
{— * File Backup
—# Checkl
— & System 1 Optimization
- F# Design of Experiments
& ANSA
— & Structural
I— META
— & Evaluation
L MATLAB
= PythonEquation
— /T Raobust Design
‘ LA ANSYS
i Thermal
‘ L1 TAITherm

v a

el L@ EDET e TESEINE QA ¢ HEHENDD

— &% Pracess
L Moldex3D
— @ Script
L%, Executable Wrapper
. Results
& stop
7 Check2
(x: Summary

f B

Standard Messages

aw

Error Messages

1

Read Input
?
L7

Checkl

@ Script

£

=4
Executable Wrapper

]
- w

Warning Messages External Output External Error

o o

A File Edit Run Tools Database Help
[ -
=1 N 4= Be W0 M R
Work Flow Compenent Editor Data Linker Simulation Monitors Post Processing

Check2

ILTAD 2021 : Ch\tester.vebx

B~

ANSA

% Robust Design

View Monitors

System 1 Optimization

Design of Experiments

4 Structural

——f

GEMESIS META

£ Evaluation

4

MATLAR

T=
- =
PythonEquation

+—I—

HE Thermal

td

TAITherm

Taskid: 0

Task name: Default Model — Verbosity: Verbose Output

&% Process

M

Mioldex3D

Zoom = Shift + 6 | Pan = Shift + e

Clear all message tabs before new run

Mode: Edit

Auto switch

95 MB used out of 3520 MB
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ILIAD™ Highlights
Dedicated Interfaces

ILIAD

Post-Processing
Comprehensive Report

Study Types

Optimization

| % %7 WhatIf Post Processing for Optimization (Invocation ID = 1)

wn | Control Panel | Info Panel

Thickness_B_Pillar_Inner A 000 050

What-if? Study
Parallel Chart
Pie Chart

05? |
[ Thickness _B_Pillar Reinforcement A -0.02752 1359154
L 4

Sensitivity Analysis

05

Thickness_Floor_Side Inner A 0.0703% 0570423

s68345
geaas | 05
& Thickness_Cross Members A -010 0940298
v
'

Design of
Experiments

05

032

Viscous Criteria_Lower NGO & 255694955 i

[ ] 127 I 4 i
Meta Modelin N T s
130 I T 0 -

Reset Bounds

Powerpoint Report

Reset All

= EE riter: showal v AllPoints 234 [Winfeasible [l Failed Optimize(Approx) Re-evaluate Responses

Response Surface WL X O Design Point Table
Approximation
— Response Surface
Probabilistic P

nnnnnnnnnnnn

Analysis Pareto Chart

Computation Types Real-time Control

Parallel Run Loops (If/while/for) § Handling Failure
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Strengths of OmniQuest™ ILIAD™

B Applies 1,000X power technology to all fields
® Enables improvement through a diverse fleet of robust optimization engines
® Delivers faster solve through proprietary meta modeling / response surface capability
® Delivers augmented heuristics through machine learning for non-simulation data

B Myriad constituent analyses may be integrated through a single platform
® Integrates anything that has an API

® Couples with custom scripts and executables that accept text input/output
® Automates solution improvement and design execution

B Preserves in-house knowledge for long term success
® Captures the in-house procedure/protocol and heuristics in a systematic form
® Enables easy information sharing

® Enables quick on-boarding through wizards, tutorials and manuals

October 2021 OmniQuest™ GENESIS® and ILiaD™ Introductions
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OmniQuest Immediate Future:

Transition Engineering Product Design Synthesis
Excellence to Process Design Synthesis

Apply Product and Process Optimization to entire
Electric Vehicle (EV) ecosystem

m Become Global Tool for the Supply Chain Digital Twin
Baseline ¥ o e o o s

HEE RERE S0 X e SPINE

Simulation Monitors Post Processing

Work Flow Component Editor Data Linl

-4k Flowchart Companents
(@ start
"~ & System level optimization

‘Z@@&‘-’a@@':

QL eR0BNEIZTEeDBTHES

i—& Body Structure Optimization
- 4 Suspension System Optimization
4 El‘EtFtrIic ::/]Cr]nvetrain Optimization o System level optimization - —

J File

EL} Executable

. File 10 = - TR
_ & Battery Optimization Body Structure Optimization & Electric Drivetrain Optimization 3 (& Battery Optimization
© stop

. ! L
—%— . T ——{%——iA I—N——x

ANSA GENESIS

+—‘_META aaaaa ythunEquatiun File 1O Exe wvo TAITherm ANSY+§—\£EX52|

= shift + &

“(@MNIQUEST st G and g et
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Summary

B OmniQuest® GENESIS® and ILIAD™ deliver the highest-performance,
most-extensible Design Synthesis capabilities in the world

B OmniQueste® Extensions to Ansys industry-leading CAE offerings
deliver unparalleled performance leadership

Achieve product performance profitability leadership
[ I NV gl TR IV [ o EA/= (o] o] aal=l ) teams with OmniQuest™
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Beyond Human Intu:tlon“"' |
S ThankYou' S

Information: info@OmniQuest.world

Website: www.OmniQuest.world
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