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Reduced-Order Models to Predict

High Quality Simulation Results

Test Data
Physics Data

Altair® romAI™

Altair® RapidMiner®
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Simulation Data

Generative Al l
Management

Rapid Predictive Data Analytics
for high-fidelity simulations

Altair® physicsAl™ Real-time field prediction

Computational intelligence to augment
the design process, to develop validated

and manufacturing-ready designs”
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Contour Plot PREDICTED

Displacement(Mag)
Analysis system

= Rlo Result
Max = 65
NodZ 2003478
Mine=0 X

Node 5000318

Contour Plot TRUE

Displacement{Mag)
Analysis system

= glo Result
Max = 67
Nod# 2021615
PQ\ 0X
N 000318

Contour Plot PREDICTED

Displacement(Mag)
Analysis system

= Rlo Result
Max = 82
NodZ 2035126

e 3
Node 2000318

Contour Plot
Displacement(Mag)
Analysis system

TRUE

= ﬂo Result
Max = 84
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#a i
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ﬁgl\iﬁ ; = Gr-:;untl plane

o ML FEWNRE: FRABHRHEIIG ML BARE DS ERERE
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“Yehicle's posture-changed

YWATHOUT LEVELING SYWSTEM
because of load changed

Pz
o MUFRREM: BRALEBEMI AP RIFOMERD, LAV
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Ground plana

fir{E
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Ground plane
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Altair RapidMiner: Predicting Remaining Useful Life for Batteries SoH: Predicted State of Health (Blue) vs. Actual State of Health (Red)

How well can we predict the expected lifetime of a lithium-ion battery?
o EMMA: RS, TEEEREHINE § F c?
o ERMBCSE: BUESESEFTRE, FENSEREE, 1B
BENIAFEE — :
E o AALTAIR ’:,,:, s S Prodiion ———
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. CFD HHBERKNHENE, NFRIET romAl BiRKENEE b

MRAFE

Dynamic model

o HTREEH CFD FELE MR = =t
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REE System Simulation

e 7E Altair® Twin Activate™ EE romAl BE PR ITRSAHE
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CFD CFD CFD CFD
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305
— N \ 300 300 T 300
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o REMHE CFDETHE, MRBAFLLR k
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time time time time
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Response point 1010013
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Response point 1010014

Response point 1010015
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Response point 1010017
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Response point 1010021

0]

Response point 1010022

Train Data Set
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1.0000000
1.0000000
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Cross

Validation

X R?
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0.9991528

$210_CONSOLE_sinesweep

Points along line 1010052

Test Data Set
50 Runs
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@

Relative Displacement
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3

0.05]
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IFIT Models
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o ARIESCIRILG ML BRI A

MRAR
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RRAFE

o {HM Altair® OptiStruct® K#2 SPL &

GE: 0001

EK& SRR
o AEBMOPELHE Al RAERINENSFRREZTURESET ) — valve
Col |
o RLUB IS E BRI ATNAME SPL I . e
i DV 4: IE)ensit o_f glass wool
S

DV 5: Damping of glass wool
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o MAMBTEEAKTEERINER
o {EH Altair® HyperStudy® Sl & 4R eE
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Training data collection by DOE of Hst Al model creation and optimization by RapidMiner GRAY: Initial shape  RED: Optimum shape
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* M RapidMiner BAHINEERBEHIVEZTR/R T, NMRSMAE

: == =S==== @
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s BUFEAAIZERITEZEEN 3D-CFD EMEANEHE 1D &
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BMRAR

° & OML dERAFRESBRERELEESMHI DOF
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° {EM Altair® Twin Activate™ EERERIABERIRE W RE S B
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Problem

i —5

User Input  Structured Text
Use structured text to

design a PLC function block

Eg. the function block should
represent a simple control system
where PBI and P52 determine
whether LED is on or off based on
the specified logic.”

Coding Agent

[y |9

Generated

ST Code

Coding Agent

Coding Agent

Ml ExampleSet (Execute Python (5))

| Turbo Prep

L '

Model Name

openin [

Row No. id
1 1
2 2
3 3
4 4
5 5

lﬁ Auto Model

function_name
extract_st_code
extract_st_code
extract_st_code
extract_st_code

extract_st_code

arguments.
{'st_code"
['st_code”
['st_code”
['st_code”

{'st_code”

ik, Interactive Analysis

"PROGRAM Sta
“PROGRAM Bii
"PROGRAM W..
"PROGRAM Co.

“PROGRAM Ala

Validation Agent

Stage 1: Syntax Checking

LY

[ Ty w—y
I S
*

v

question

Write Structured Text code o Startam,
Wiite Structured Text code to make an

Write Structured Text code to control a

‘Write Structured Text code to control a .

Wiite Structured Text codelo fum ON . {'iame” extract_si_code", "

» B

st_code

name” *extract_st_code”
name” “extract_st_eode”
name” *extract_st_code”

{name” *extract_st_code",

PLC £#{AKEB, NS FALERIE

Final ST Code
Code Validation Agent

I g

o |2

@

“arguments" ['st_cod
“arguments* {st_cod
"arguments™ ['st_cod

"arguments": ['st_cod

‘arguments” {'st_cod

compile_status
True

False

True

True
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. MIMN: REZONHSFNELNIEE
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Pitted surface Rolled-in scale Scratches

Crazing Inclusion Patches
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ﬁam Data Data
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Press machinery

KPls
Correction Actions

o
DataBase

Historical Data KPls
Correction Actions

~ c Real-Time
il ' Dashboard

Altair Panopticon

Digital Twin Dashboarding
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Simulated
Data

Altair HyperStudy
Altair Radioss
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Material
Properties
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Operating
Conditions

WHAT-IF ANALYSIS

KPIs - PRODUCT
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o MR LETHEE: MRFRALKERE, HEHFmEREATT

86 /100 4 Al IE 0 T2 A J\ ALTAIR



o TR 32 B B i 5K 2R F 4R

FURBE N NERBYELETRDMENNE, REARHASEHFRCEFER

Bk &

s HATEMHAKE (BERNE. fME. RFIENTERIR) MS
BOENMEFTRE

° LIERBHMETESHLELBERIER

BRAE
. EAREHENHEMIEHEREREORTVER, SHSHR
AU

o & MQTT & Altair® Panopticon™ EER|N418%, AT
HNEE IR SRR R A T Mk

o NRIBMEREEEPRRSE . SMREEE, LOI%ETHER
MAIEN ML ARE, EHBREBENKE

firfe

o BUMIEHMARSIINUEF R BRI ELENREERRTENL4E
i, RRREMFEDEFREFNISHEE

o BEERFMFNKEMALNSEER, RUEFHRREP KK

87 /100 A Al IRz e T2 A4
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Bearing 1 Bearing 2 Bearing 3 Bearing 4
Motor

U

Predictive Maintenance
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oPrediction Normal
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Residual Stress: 221814.44 Pa
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Residual Stress(Scalar value)
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MRAFE

s EAUER
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*  KIE physicsAl SERRBHETUN BT
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» 9
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HBIE TIFE,

Contour Plot
Density(Scalar value)
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I 4.342E+01
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]
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7

I Density: 4.390e+01 kg/m3
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Residusl Stress: 144376.78 Pa

Residual Stress:
Max: 245217.05 Pa

Min:

— 245217.05 Pa
— 23523022 Pa
— 22524341 Pa

— 15533566 Pa
— 145348.83 Pa
145348 83 Pa

Density:
Max: 4.888e+01 ka/m3

Min:

— 4.888e+01 kg/m3
— 4. 775e+01 kg/im3
— 4.662e+01 kg/m3
— 4.550e+01 kg/im3
— 4.437e+01 kg/m3
— 4.324e+01 kg/m3

J — 4.211e+01 kg/im3

— 4.099e+01 kg/m3
— 3.986e+01 kg/m3
— 3.873e+01 kg/m3
— 3.760e+01 kg/m3

3.760e+01 kg/m3
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Contour Pl lot PREDICTION
L Contour Plot PREDICTION
Thickoess>calarvalie) confidence: 07611 rpckness(scalar value) confidence: 0.9252
1.07%6 1,005
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I g-z ~ 0985
: 0.949
091 0912
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F3 SHELL 60981
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Process condition —

« Pressure of Roller
+ Gap size

Material condition

« Particle size distribution
+ Shear modulus of particle

« Blending ratio e

Microstructure

-~ DEM simulation .

 Microstructure DB

+ | Tortuosity

+=Porosity
——

Porosity - Particle A radius
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