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Altair’s Vision A

Computational intelligence will drive innovation
for a more connected, safe, and sustainable future
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Platform for Compute-Driven Innovation
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} Altair is Leading Al-Powered Engineering
Paradigm Shift
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Al and Product Development

Capturing
@ knowledge

Detailed design — Real Time applications

time
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Increasing
productivity
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Standard Product Design workflow
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Standard Product Design workflow

Computationally Needs field
Detailed expensive expertise

Design Lot of
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Metamodel
based
Optimization

Parametric
Optimization

Physics
Performance
assessment Manufacturing
t
Highly Nonlinear assessmen
Fleld Expertise

Highly Nonlinear
Mfg Expertise

physicsAl
2\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

> physicsAl. Expanding design exploration through Real-time
Predictions
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Field predictions by physicsAl: Geometric Deep Learning

Al Trained Model

Historical Simulation Results

Manufacturing

Electromagnetics
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How does physicsAl Process Geometries? GDL: Geometric Dee
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Models source: MIT DSL, http://digitalstructures.mit.edu/
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P physicsAl: Embedded Al Fields predictions

physicsAl training physicsAl prediction

Easily accessible in
HyperMesh
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PhysicsAl-Based Electromagnetic Result Prediction

Al-driven simulation of electric motors

Field prediction (magnetic flux density B/ T)

System:

Average

1.895e+00

physicsAl prediction results
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> PhysicsAl-Based Electromagnetic Result Prediction

« PhysicsAl-driven electromagnetic analysis: implementation workflow
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PhysicsAl-Based Electromagnetic Result Prediction

Model 1:
Circutt | Magnitude [PHASE_1 _PP_1] (V) Predict the Max

Objectives - value of harmonic

*  Minimize harmonic distortion;

DpoED

N . Model 2:
* Minimize magnet size; . Predict the RMS

value of BEMF

Sustain the original magnetic flux.

Model 1

™ /
&5 ———» Optimization Yy

Label Vamame Expression @ Goals‘ -
Al Model U_ms U_ms mean(U) L >= 17320000 ,,,

Prediction Model 2

Harmonic_max Hamonic_max max(Harmonic) | 1 i Minimize

MagnetSize MagnetSize IM_DYIM_DX . Minimize
Model training: Optimization:
4h 2h30min

(30 cores): (2 models at the same
2h40min time without GPUs?)
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PhysicsAl-Based Electromagnetic Result Prediction

Al-based optimization results

Back EMF curve
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PhysicsAl-Based Electromagnetic Result Prediction

» Accuracy of physicsAl prediction results (KPI)

Testing on 100 points
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PhysicsAl summary

> No need for handcrafted parametrization:

*  Parametrization can be difficult and handcrafted set
may not be optimal leading to loss for improvement

> Richer learning:
* No need for parametric or same topology datasets

> Better design direction:
. Much faster than a solver, enables design exploration

> Predicts on CAD:
. Reduce or eliminate model build time

-

—> physicsAl  —»

i i i i 10x-100x faster
O OOOO than a solver

> Embedded in CAE engineer environment:
* Easyaccess and utilization
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