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2. General Context

SIM R&D
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Tire conception levels

- Real-time performance prediction

- Early integration of industry contraints

Design process
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3. Objectives

1. State-of-the-art review %

2. Choice of approaches :}. %

3. Study of use cases
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4.1 Constrained Learning approaches

Transforming the input data
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4.2 Chosen approaches

Standard NN Architecture

A

- To enforce multiple
domain constraints
directly in the output
layer of a NN.

Monodense

- To enforce
monotonicity
constraints by defininf
a new type of layer
called Monodense.

- To enforce domain
constraints defined
as a differentiable

o
layer
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5.1 Generative design of tire’s components

Data description:
® 279 samples

® 27 products conforming an « épure »

Sampling Generative model New generations

épure
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5.1.1 Model architecture and constraint definition

Architecture
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UNCONSTRAINED RECONSTRUCTION
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UNCONSTRAINED RECONSTRUCTION
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5.1.2 Diversity study
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GENERATION FROM LATENT SPACE
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5.2 Damage prediction case

Prediction of the cumulative damage and final damage.

Models

/ \ Synthetic data to
predict damage -
(it | MonoDense

+ Constraints

The predicted wear (d) should be:

True Damage Evolution

c 0<d<1.0
« Monotonically increasing.
Expected damage evolution 3
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5.2.2 Monotonicity constraints
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6. Anal lysis and COnclusmns |

1t case 29 case
f . Scalability - Help the model to focus
Q - Constraints respect S®
« Simpler models ‘ ‘

@ - Diversity study ‘

 Monotonicity constraints
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7. Retrospective and
Feedback

Experience at Michelin
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Skills development

Future career
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