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Integration of Altair Capabilities
Creating the world’s most complete Al-powered design and simulation portfolio

J\ ALTAIR

Simulation and Al High-Performance
Analysis Computing
Multi-domain simulation, Al-powered workflows to Scalable and optimized HPC
generative design and accelerate CAE and product platforms to accelerate

optimization development simulation
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11

Leaders in Al adoption achieve 4x
the results in %2 the time

MIT Machine intelligence for manufacturing and operations & McKinsey, 2023
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Simcenter PhysicsAl

Geometric Deep Learning Engine for Fast
Predictions



Benefit of PhysicsAl
Accelerate your design process

before

Time saved
- :
Make Design Decisions Faster

after

10x-100x faster
than a solver

SIEMENS
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How Does PhysicsAl Process Geometries?

A 4

node features |«
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PhysicsAl - Unlock Historical Data for Predictive Models

Structured Data
Explicit parameterization -
Design Variables *

Scalar Predictions

design
variables

Surrogate Models

Curve Predictions

Unstructured Data

Implicit parametrization JJ\ n\ﬁ\f\ﬁvﬂv ‘

Shapes

Field Predictions

PhysicsAl
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Process of PhysicsAl
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Train PhysicsAl

Model Training

Outputs:

Name

B Displacement

Name Value

+ Identification

+ Advanced
Leaming
Initi

Earh

Validate with Test Data

Model Testing

PREDICTED

PREDICTED

Real-time Exploration

LR

4
Predict

PREDICTION
confidence: 0.5936

1: Model
Subcase 101 (LC101_Take_Off_p27deg_Hot) : Static Analysis : Frame 25

1: Model
Subcase 101 (LC101_Take_Off_p27deg_Hot) : Static Analysis : Frame 25

PREDICTION
confidence: 0.9995
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How do | know the GDL Models are Correct?

Prediction error: How well do PhysicsAl predictions match the solver?

Ensure that PhysicsAl is accurate for our objectives

Model Testing

— Prediction error

PhysicsAl

Prediction confidence: How similar is the new design to the training data?
Ensure that the trained model applicable for the new design data

PREDICTIOM
similarity score: 0.5853

Training data

A4S

Predict

New design

SIEMENS
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PhysicsAl is Domain Neutral
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Heavy Structural Aerospace

'

Thermal Fluid

NVH Manufacturing

Electromagnetics
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Simcenter PhysicsAl
Usecases



Crash Application

Displacement

PhysicsAl
10 s

Solver
14 hrs

I:-.It-n Result

Accuracy >97%

Dropping simulation runtime from 14h to 10s!
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Al-Driven Airbag Design

Challenge

« Airbag simulation is very challenging due to highly transient and
complex physics, with high variability of both the airbag and impactor

« Simulation times can be long, slowing the development process

Solution
* PhysicsAl implemented to gain rapid design insight

» Results data from Radioss used to train the machine learning (ML)
model

Result
* Runtime reduced from 2 hours to less than 30 seconds
* Excellent correlation between true and predicted results

* Intensity and timing captured by the training model with good degree
of accuracy and precision
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Traditional Solver (True)

(ontinental >

PhysicsAl (Predicted)

2 hours on 64 CPU runtime

30 seconds for prediction,
CAE post-processing environment

50 samples (6400 CPU-hrs)
for training and validation

Setup + Train time

SIEMENS



PhysicsAl Embedded in Simcenter STAR-CCM+ -

E] File Edit ‘Stdies Tools Window. Help SIEMENS | — 5

Challenge
» Assess product trends early in the design phase

* Increase simulation return on investment by exploiting all
accumulated knowledge

Solution

* Leverage any existing or upcoming simulation data to
create and train the Al model that will assess the
performance of new design in seconds

* Predict both 3D fields and scalar values

* Integrated workflow

=f= GENERATE 40 SYNTHESIZE & CONSUME
Benefits

« Make design decision faster

« Leverage all existing data to train model g . —
. . . . Simulate (Design Manager rain . e INfi
- Break down the barrier to simulation for designers model Trained Al model MHEIENce

Simcenter STAR-CCM+ Design Manager
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Simcenter PhysicsAl
Generate

3D GenAl for Engineering Design



Designing Faster with PhysicsAl Generate

D§S|gn — Manual CAD Physics Solver —
Requirements

PhysicsAl for fast
physics prediction

S ———— =
Requirements

PhysicsAl for
concept design

Design — .
RGQUirementS
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Process of PhysicsAl Generate

These can be
any custom
scalar values,
like KPls or
dimensions
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1. Create dataset -E

Design targets

width: 0.04
length: 0.06
disp: 3.1e-4

width: 0.05
length: 0.03
disp: 2.8e-4

width: 0.04
length: 0.11
disp: 3.5e-4

Historical designs

2. Train @

~24 hours

New design
fargets

width: 0.04
length: 0.03

disp: 2.9e-4

width: 0.05
length: 0.10
disp: 3.4e-4

R |
3. Generate .y

Design concept

@

@

~10 seconds .h3d, .fem
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Simcenter RomAl

Reduced Order Modelling Technology for Complex
Systems



Simcenter RomAl Highlights

Dynamic System Theory Dataset

u(t) -input vector
y(t) - output vector
x(t) - state vector

Approach

* Proprietary method which combines deep learning and dynamic
system theory to approximate the system mathematics using data —

/

6(x,u) - parameters 5 .
), g() - state space Identified Continuous

functions Dynamic Model
{v’c = f(x(®),u(t),6)
y = g(x(t),u(t),0)

Dynamic systems

« Can process data available < Creation of continuous dynamic
at different sampling rates models working with any solvers either
fixed or variable-step

x = flx(@),u(t),0) =a
y = g(x(t),u(t),e)

‘RomAl allowed us to work with incredible precision and eliminate
technical bottlenecks. For those of us in engineering who may not

Usabilit
y excel in Al or programming, RomAl’s visual interface makes
« Easy to use training Al models simple and accessible.”
» Application in many different usecases (replacement of traditional — Wang Shuang, supervisor analyst £ @
simulations, installation on hardware for real-time predictions, etc.) Chery Automobile Company ’ o |y EHERY

SIEMENS
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Al-Driven Airbag Study

(ontinental >

Media Time: 0

»finjector Temp(] HAB_Vol[mmA3]

»Ven_OPEN_Time[ms]
Airbag Design

Parameters >Seam70Pen7Time[m9><.><
. - . —_—
— . —

/.\ Py Pen_Rot_Rad[rad] State Variables

(Transient Response)

rot_vel_pen[rad/ms]

»Ven_Efficiency(] Response

<Pen_Acc[mm/msA2] (based on
= | Inputs & States)

el oas

»Seam_efficinency(]

romAl for HAB

REFERENCE PREDICTED

Field results Curves
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HEEDS Al Simulation
Predictor

Save time, accelerate your optimization with Al



HEEDS Al Simulation Predictor

[) Challenges of MDAO (Multidisciplinary Design Analysis and Optimization)

Simulation time: Very long running CAE simulations and process automation workflows
Compute cost: Reduce hardware and software overhead within design
Shift left: Pressure to save time, reduce cost of simulation and testing and increase quality of engineering product

Trustworthiness: Designs optimized without consideration of uncertainty may lead to designs that are non-robust to
manufacturing or operating environments

Knowledge re-use: Desire to use prior simulation data knowledge for optimization of new product families, but no
means to do so

HEEDS Al Simulation Predictor

Al technology that provides acceleration for optimization studies
by means of trustworthy and accuracy aware Al models.

Restricted | © Siemens 2026 | Siemens Digital Industries Software | 2026-06-23 SI E M E N S



HEEDS Al Simulation Predictor

Automate discovery with boosting Simcenter STAR-CCM+

Simcenter STAR-CCM+

« Smart use of accuracy-aware Al models

* Results for each design come from either Al model or real
simulation

» Selection based upon accuracy (prediction tolerance) and/or
. . . . 0 + Simulated Designs
predicted design performance (constraint confidence) § . Al predictions

« Rank 1 Pareto
Baseline

» Continuous accuracy refinement with more data

0
°
®
g
Q
°
(8]
0

» Advanced customization possible, but not required
» Guidance provided directly within Ul

CI (Lift)

45% of compute
30%_of compute time sgyed...

Percentage Acceleration

optimization
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HEEDS Al Simulation Predictor

When should | use the HEEDS Al Simulation
Predictor?

5% predicted Designs Ir}ﬁl:_u:led EITIC_|I__IE|E'|:|

430

* When you have time-consuming CAE analyses
* When you need to perform lengthy optimizations

 When you have data available that you want learning O
leveraged, coming from: TR
* The same study being boosted (Typical Scenario)
» Prior results (Restart)
« Results supplied as part of assembled studies S
(Find Designs)

&’ INFEASIBLE

& INFEASIBLE
INFEASIBLE

Collaborate
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Contact

Athanasios Besikiotis

Presales Solution Consultant
Simulation & Engineering Al / CEET
Alexandrou Michailidi 23

54640 Thessaloniki

Greece

E-mail athanasios.besikiotis@siemens.com
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