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Data in a vector space
Unsupervised 

clustering

Supervised 

classification

Euclidean distance in 

vector spaces
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Complex Data

Data can contain multiple 

heterogeneous information
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• Learning metrics 

• Data transformation 

• Extracting data features 
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Learning metrics: e.g. Code2Vect



Copyright © ESI Group, 2020. All rights reserved.

esi-group.com

9

Code2Vect
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Code2Vect
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Beyond Euclidian Metrics
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Topological Data Analysis - TDA 

Data transformation, e.g. TDA

A sort of goal oriented  

QR code / Passeport
Complex images

Time series

BUT in a vector space
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MODELLING FROM TDA

Regressions 
PGD-based

Reduction 
POD

(convolutional)  
Neural Network

PERFORMANCES
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Rough surface description

Rough surfaces consolidation analysis

Composites processing
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C2V

Offline

PGD 
&  

TDA

Online
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Bonding @ laser structured surfaces
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ADAS
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FAULTS
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Robots
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Surface quality in machining

POD 
on the 
images
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Complex microstructures
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Complex behaviors
Data-driven modelling of honeycomb barriers
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Complex behaviors (II)

PCA



Copyright © ESI Group, 2020. All rights reserved.

esi-group.com

37

Rheology
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Rheology (II)
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Parametric vibration modes clustering for advanced NVH

17 structure configurations: different thickness. 
First 6th modes for a given structure thickness:

Use of alpha-filtration and Wasserstein  
distance (with respect to the undeformed 

geometry) for modes classification
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