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ODYSSEE CAE & FMU Export
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ML Introduction — Al/ML =8 50}

> _g_'c'ﬂ

X (Forces, deformations, frequencies...)

A =ts 2
N ZTH H|M
o ©21 GO|E] (Feature) > i H|ZH (default detection, shape recognition ...)
o ‘dE HO|H (Lable)
> 530214 (speech to text ...)
> A0 X 2| (autocorrect, sentiment analysis
> = AE & (K-means, Spectral clustering ...)
HX| = <5
o & HO|H (Feature)
> ARl =4
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Low Variance Fro ection
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ML Introduction — X| £ St&

Jeduced Ord

(FULL time

Test data

Labeled training data @

“Machine learning is a branch of
artificial intelligence based on the

Cat Dog

idea that systems can learn from
m existing data, identify patterns,
Dog Cat predict results, and make

decisions with minimal human
intervention.”

Bad results?
Refine algorithm and/or
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& parser X| & (MSC Nastran, adams, etc.)
FMU Run IL

HE8 S HOolH =8 flet W Ats 27
» Export embedded solutions (software or on-
board) FMU or smart super elements

CASE STUDIES

L]

>

»

ODYSSEE Explore

speed : 12 fps [ | § [E il e total translationnal displaceme |G
3 open model

o RS i 105
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ODYSSEE CAE & FMU Export - £27|5
A F7| 7152 A HA|ZE 0| F 22 CHFo A|LL2| 2 B A

Geometry —— Properties —— Loading

FMU Export

ODYSSEE CAE & % =

ODYSSEE A-Eye

»

“ ODYSSEE CAE
g

ODYSSEE Solver & ‘

FMU Run

>

Real Time

»

ODYSSEE Explore
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« X}= DoE improvement 7| &
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GOl 7|8t o=

ofL|oold 7|s
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» Export embedded solutions (software or on-
board) FMU or smart super elements

CASE STUDIES
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ODYSSEE CAE & FMU Export - £27|5

Workflow

Process

@
L ocome

ODYSSEE CAE &
FMU Export

O

ODYSSEE A-Eye

»

a4 &
ODYSSEE Solver &
FMU Run

>

»

ODYSSEE Explore
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» Export embedded solutions (software or on-
board) FMU or smart super elements

CASE STUDIES
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ODYSSEE CAE & FMU Export - 27|
Supporting full range of pre/post design and certification iterations

Pre_design POSt'deSign Certification

ODYSSEE CAE &
FMU Export
Parametric Studies Optimisation Reliability Studies
ODYSSEE A-Eye Trial and error Model Fitting

Robustness

ODYSSEE Solver &
FMU Run

Computing Cost

ODYSSEE Explore
-
Iteration #
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» Export embedded solutions (software or on-

board) FMU or smart super elements

CASE STUDIES
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* Model Reduction and machine learning
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* Export embedded solutions (software or on-
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ODYSSEE CAE & FMU Export — O| ™

ot AU HE vs OIO|H 7|8 o=

* PDE driven (Du/Dt) » Data Driven (u)

« PDE Equation =>u * Ugg = Upew
* Given
e Mi+Ku=F « Given
FMU Export ¢ leen M, K, F . data SetS (u|)
e . Find « Givenany Uy , Miews Kiews
] u Fnew
i * Needs iterations over time * Find
& (step by step) * Unew
ODY?jAEUERsuc:ver& ° We Ca” thiS “integration”

* Needs iterations over data
(set by set)c which we call
“learning”

Purists deny th
among all data
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»

ODYSSEE Explore
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ODYSSEE CAE & FMU Export — Case Studies
Fluid Dynamics — ROM £ 0/&8F Z 249/ F7/ & &7f
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8 } . gho| SR I} MEE 27|12 SX|517|9I5) DHP
f st= EJ 7IEE S5¢l(of &
e M.,A,.,- } « CFDAAF 10| B Lio] A =4 THAHS}LE (DHP)
] S HILE Q3 CFD EX A2 0|M =M
g | . L Solutions
ODYSSEE CAE & : °°°':‘ - ODYSSEE CAEZ 0|83} 11719 A7tz
FMU Export (47Ho| 2K, 371e| =7 &7|& k)o“ Chst
H A

40cases ot& AlEQN2 Soff Md

+ ODYSSEE CAE At&3t AJEEE Soff 2+
Of7HEH =0l AHB =l &1 =3 X M3t (O &2

ODYSSEE A-Eye 0= %LE)
’ Benefits
g - ODYSSEE CAEZS 0|83l 2 A|Lt2| 2 CHst
ODYSSEE Solver & OIA|I—| e HM‘ M-EH _L’:E AI?I- _L'_AJ ; é%'l-al.}”
FMU Run O:Ilé
DHP delta: o HAIZEAR
e 0.19 ODYSSEE CAEE &34l 52 LH0j 6712
> ' L AB 20| 2EHOT, CAEAI B 20| M A
Error: 1.56% 4.92M|7HAQ

ODYSSEE Explore
- ODYSSE CAEZ X|H3}El Of7f =2 0| = 7ts

Validation #4

6 i # § F L &
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- = = | T 7:| -'-|.
Acoustics — 2 E{AIO|Z 7| A|A =S| TL(Transmission Loss) XAz
Challenge
o HiZ| A|AE2 HEAO|ZO|M AT A5
2o 52
« 239| TL(Sound transmission loss)2 A|AE S
St A T FE0 ALE
\ : . AZAAE ?Io ® Fhk== TG0 TLar ZCh et
ODYSSEE CAE & 4 ‘ Muffler " L " En Solutions
FMU Export i N N = = J{aL~
Catalytic convertor fa N 4 * Actran A|'§E'” Olﬁ]—}' ODYSSEE= ?E%I'ol.oq
‘ ‘- ' ROM'd
. Outet . AS7| =0 BBy o| 7|&HEHE Oy
ODYSSEE A-Eye Inital exhaust system Optimized exhaust system —*—l 7E||§|'
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N + ROMZ AESH motorcycle Hi 7| A|A B X HBHE,
Optimized TL pre y 5'&'3‘2—." J—l_l'xc;l 7|'_Jﬁb§.|‘
ODYSSEE Solver & o A|AE S| M (Actran)S AT =S| 10, 2

FMU R o
g x5et 23 =5
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g
Fi
£
§ x

TL from Actran for the optimized parameter set

ODYSSEE Explore

O dw b ) P =

Fluid Acoustics Structural Thermal Mult-Body ~ Manufacturing Explicit i‘ HEXAGON
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ODYSSEE CAE & FMU Export — Case Studies
Structural Analysis — Trimmed Body NVHE ?/2t AIML M &

0:Honda_Accord_BIW_M1.nas : Scalar: Strain Energy,Energy : : Scale Factor 5.000E+01: SUBCASE 1 =MODE7 ,FREQUENCY 3.804663E+01 JEIGENVALUE
5.714684E+04

ODYSSEE CAE &
FMU Export

ODYSSEE A-Eye

ODYSSEE Solver & w 0 ’ i
FMU Run . = Acceleration Target <

>

»

ODYSSEE Explore

Optimised
Curv

Index of reconting staps

O e b § P

Dynamics Analyses Dynamics

Ly &
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« 7|ASE2 0|8t AT ZEE HE 2 Hiek

=8 o=
742t Young’s modulus H3}0f| [[H2 HIH &
ZOE 52 o= U %Xz}

Solutions

Nastran |41 Z1H(10DoE)E Edl| At =4
2 7 H(ROM)

7445 O30 OjX|= SAHs SSnsS
o A RHE 2M AW

Benefits

ODYSSEE CAEE 0|23} Nastran dl{41 CHiH|
(B 22 AZH 108) 2 90%2| HEt=2 1%
Lol 21HE o=

ODYSSEE CAEZ E&f MAH
Ot AQ)E Sl 2N ¢ =&
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ODYSSEE CAE & FMU Export — Case Studies
Thermal Analysis — /= 7/ & 24/

Challenge
- 2|2 PO 1% QI mATt US B
o itk E2 ofEA MOolgX|?
- OO|32 Ho| € "WHES o{EA Nt
2|2
- DOFO|=22 Fo| 2|E0M =2 2AEAE
ODYSSEE CAE & Of A X2+ & X|? (no failure in weld)

FMU Export Solutions

+ MARCE 0|83l HAEE 2t QH It T3 2f
A 2t=l Zoto| O] K H| 0| A F=H|

+ ODYSSEE CAEE 0|8 &A|Zt 0 &:
o AAH=3RHIY I3 x =Y
CHAo| " 5E&”, AZH CHA 9“5 E")
« EH. Hol 2L ZB|EQ AEYHA Y
HO|ANM FHHE HE

- [

ODYSSEE A-Eye

i
i
| 3
H
i
i
f
3
i

ODYSSEE Solver &
FMU Run

Temperature (C)

Benefits
- Zitof 2 0|X|= dA #H o
« A|Zt A9 : ODYSSEE CAE Z1t= & =X Ttoj

ODYSSEE Explore Z1t 0= 7ts. (MARC A2 27 )

O et § & o
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ODYSSEE CAE & FMU Export — Case Studies
Multi-Body Dynamics — 20/ &/ GO/ & 0=

Challenge
- CHfS 20| EfO|Of= 2 0]d 7} oH S 0
ol

o —
2 0K = Chdet £42 7HA 12 /U3,
- o) 0| EfO|Of £-d0f| et ef oA & Efiat
A s9stS WEA o= 2 x| X3t
Solutions
+ ODYSSEE CAE= %X 2| 2tEl 5}0|HF =2
(Optimal Latin Hypercube) 82 0|3}
15case DoE 24 4.
. A7 = EfO|0] £

. S EIY EO|Of 5B, T W Y

ODYSSEE CAE &
FMU Export

ODYSSEE A-Eye

»
*T»

ODYSSEE Solver &
FMU Run

Benefits

« ODYSSEE CAEE 0| &3l Adams A|&2{0[M
Z1te} 19 0| THe| XtO| 2 H2SHA o=

o O X otoj XtE STt s M ALt o=

+ ODYSSEE CAEE 0|84l x|A HMEIQYZ 11

Y

2 = %E?J SH g Rds Sdotv| fidl B[
> = £ 2|53}
ODYSSEE Explore
o i 8
G |I|||||I| qmp & O it o0—0
18 | hexagon.com Fluid Acoustics Structural Thermal Multi-Body  Manufacturing Explicit ’ HEXAGON
Dynamics Analyses Dynamics Analysis




& Ces

Back to Contact Us Home
Overview

ODYSSEE CAE & FMU Export — Case Studies
Multi-Body Dynamics — Clearance

Challenge

o K20 HE(bump)E K| [ 2|2
SL|0{HAE o|FstD XX}

Solutions

+ Adams A|E28|0| M2 S5l 31 case HIO|E 715

o MAHg. EEF &0

- S E20HAmMmm)

Benefits

+ ODYSSEE CAEZ 0| &3l Adams A|Z2j0| M
Q10| A%t FQ 2|0 HA JMELCHH
o2 SE0HAE JHE = JUEE A

ODYSSEE CAE &
FMU Export

ODYSSEE A-Eye

»

< »
ODYSSEE Solver &

FMU Run

>

»

ODYSSEE Explore

O e dk § @ =
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ODYSSEE CAE & FMU Export — Case Studies
Manufacturing — M2 B 7 (Resistance Spot Welding)

Challenge
« RSWE AtSAL AYHOIA He| AR El=
SHOE M= Qf XQIE I}t0|E0f Ciot
o X|Alo] EHRe.
- EE Nz AHZ 2ot ZEo 8H Y€ XMeE
floff =2 HO| HAETEHR
- BF FES 8T OO |st=s 227t
ODFYSSEEECAE& SHEA=X| 2015H7| [ QT Al =& 0|
Xpor E_(.éll_%!
Solutions
i = - ODYSSEE®} Simufact Welding Z -
min:  20.00 —f Simufact Welding = & N
OhLESERE A = S NMEF B2+ 8 HI3H HOE S
X MztE 8 dH EE
< Aol D E AlEto 2N BF AlZ20|H2
g sx
| .
ODYSSEE Solver & Beneflts

FMU Run

+ ODYSSEE CAEOQ|A M=l HO|EE S
A X otE Rsw 27 M

- Y2 MES ETNCIE MERE 3 7ts

L |
>

ODYSSEE Explore

O i 4§l S

Fluid Acoustics Structural Thermal Mult-Body ~ Manufacturing Explicit “ HEXAGON

Dynamics Analyses Dynamics Analysis
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ODYSSEE CAE & FMU Export — Case Studies

Explicit Analysis — Crash — &/A/ZF &0 &=

1-ROM model testi#1 (Pink)
e = ]

Timi
¥
Post

ODYSSEE CAE &
FMU Export

O

fa

ODYSSEE A-Eye

2- FEM model test #1 (bleu) TOYOTA YARIS COARSE MODEL (CCSA V01)
Time = 0

»

a4 ,p
ODYSSEE Solver &
FMU Run

>

»

ODYSSEE Explore

Pink car : Lunar simulation (few seconds) / Blue car : FEM simulation (3h)

O i 4k § P @
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Challenge
. 2= Bte mato|Eoj| et Crash/safety 7t 2.

- O2t0|HE Z[H3tst=0 B2 A= 0Md 2t
o

+ Explicit FEM 342 BtH o= R
SHAIAIZHO] 2 Q E|T, BA S7HS BHASH=T

A
2= Ao 2 Q&

Solutions

- ODYSSEE CAEZ E3f 7t& 2izst S
HELCZM N2 DoEZ 2 X Hg} A

+ ROMZ 0|83l 27| 7= BMst=H & =20
AlZteE A Q =l

Benefits
« ODYSSEE CAEE AETo2ZMN 7+ Rizst
oi2t0|EE ZAH, curve HIO|EH 2t &
*I*E(stress strain, etc.)7t Z &t &l
OfL|H[O| M2 = CtFot ALt2|2F R &= THOf
7t 7ts

« ODYSSEEZ 0|23l % XSHCtE MY =2,
EFE’“) =3 5= Tof| 2[XHo| SEH HES

ol =
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ODYSSEE A-Eye
o|O|X| 7|dt st & o=
- CAPABILITIES
EIFFEL TOWER o QU Zt-AZietZF =M, 80|, 0|0|X|,

CADI} (step, stl) &
o =Y g AZaL I M, ol AL

= |

@ DESCRIP © - O|0|X|= 2F/XE AT, B4 =H
Names (Optional) | St A|%EI:” O| M 7E:|J_—l|- %% E%I-
ODYSSEE CAE & p | e
FMU Export . Load names ‘ Select stl file H B EN EFITS
<L _ « HNEEIIZ &30 WEA AL 7ts
| ‘, : SR ANE S T2 HIB IS
ODYSSEE A-Eye FEATURES

« o5 HO|H 2 0|0]X|(png, jpg) = CAD
(step, st AtE
- SHEY OEZAHOIM U 7ts

>
a4 »
ODYSSEE Solver &
FMU Run

CASE STUDIES

>

»

ODYSSEE Explore

Prediction
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ODYSSEE Solver & FMU Run
The ODYSSEE Al engine

CAPABILITIES

o X =2 2E ME(ROM)

- &7, HIo|H bjo|'d &

- DUHY EFEHALAF

o XAzt AME|E S ZAHA (reliability &
robustness)

BENEFITS
+ Quasar 2 Python 23 & E (access to
Quasar external library)

Parameters,
) ; : i Responses -+ o -+ g
ODYSSEE A-Eye Variables Learning, Modelling, Prediction v o XN|ZE S MAEX S)ZS 26 ATtk

AX £24 ur e |2

* Embedded CAE Software & Electronics
(FMU or smart super elements)

FEATURES

* Process discovery

« AAE Hole 24 3 o=

« O|O|X| HlolE QA S &8l ot5 7=
« FMU 2 & w22 &3 Co-Simulation

ODYSSEE CAE &
FMU Export

-_

Optimization

ODYSSEE process
ODYSSEE Solver &
FMU Run

ODYSSEE Explore

APPLICATIONS
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ODYSSEE Explore
Data analysis and data mining
‘l - U ODYSSEE EXPLORE CAPABILITIES
. ClolEf DfolY X B2 S 28 Z2 Y,
New dashboard (9) + ® -6—-!-& E”OIE'I ﬁE_A—-! E'tl E”OIE'I 7|-)\|§|'
¢ B Om Vet D e e . ST EO|EZ 248D 0|=57] 02 e 09

Parallel Plot
K-Means 2D Plot . —E—A_'"

BENEFITS

. CHAIEE 7|8 GuI

o A sts T o5 HO|E A4 4 HA|
« OojH 242 I3l LYot =7 H|S:
= -m

r

ODYSSEE CAE &
FMU Export

&

s
S 2EA k-mean, PCA, PCoA,
Dendrogram s

FEATURES
- GO|oE 2| : GOy Y=g S gig
- A4S flof et 2 E0 2R MS:

1D Plot, 2D Plot, Heatmap, parallel plot

ODYSSEE A-Eye

»

a4 ,»
ODYSSEE Solver &
FMU Run

>

»

ODYSSEE Explore

Parallel Plot Data Table

32 | hexagon.com ‘) HEXAGON



| Visit hexagon.com

ty vesscon


mailto:junbae.heo@hexagon.com

	Cover
	슬라이드 1

	Challenges&Solutions
	슬라이드 2
	슬라이드 3
	슬라이드 4: ML Introduction – AI/ML 주요 분야
	슬라이드 5: ML Introduction – AI/ML 주요 분야
	슬라이드 6: ML Introduction – 지도 학습

	ODYSSEE CAE
	슬라이드 8: ODYSSEE CAE & FMU Export
	슬라이드 9: ODYSSEE CAE & FMU Export – 주요기능
	슬라이드 10: ODYSSEE CAE & FMU Export – 주요기능
	슬라이드 11: ODYSSEE CAE & FMU Export – 주요기능
	슬라이드 12: ODYSSEE CAE & FMU Export – 이점
	슬라이드 13: ODYSSEE CAE & FMU Export – 이점
	슬라이드 14: ODYSSEE CAE & FMU Export – Case Studies
	슬라이드 15: ODYSSEE CAE & FMU Export – Case Studies
	슬라이드 16: ODYSSEE CAE & FMU Export – Case Studies
	슬라이드 17: ODYSSEE CAE & FMU Export – Case Studies
	슬라이드 18: ODYSSEE CAE & FMU Export – Case Studies
	슬라이드 19: ODYSSEE CAE & FMU Export – Case Studies
	슬라이드 20: ODYSSEE CAE & FMU Export – Case Studies
	슬라이드 21: ODYSSEE CAE & FMU Export – Case Studies

	ODYSSEE A-Eye
	슬라이드 22: ODYSSEE A-Eye

	ODYSSEE Solver
	슬라이드 29: ODYSSEE Solver & FMU Run

	ODYSSEE Explore
	슬라이드 32: ODYSSEE Explore

	Ending
	슬라이드 33




