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Données multidimensionnel dans InvolvD)

Generators (2) Closed (1) Generators (1) Clacad (1)

Smiles code :
CN1CCN(Cc2cce(cc2C(
F)
(F)F)C(=0)Nc3ccce(C)c(
Nc4nccc(nd)c5ceenc5)c
3)CC1

Représentation
2D de donnée
multi
dimensionnelles
des molécules
(mindmap)
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What are we looking for ?

* Read values of data points? )
e Compare data points to each other ?

* Estimate density or distribution ?

* Find outliers ?

* Find clusters of data points ?

e Compare clusters to each other ?

¢ Make assumptions ?

e Make decisions ?
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Curse of dimensionality
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Curse of dimensionality (1)
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Dimensionality reduction R" -> R~

RN data R? visualisation
RN - RZ

projection

Linear : N
-

Orthogonal projection

- PCA )

Non linear

- Multi dimensinal scaling
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- Graph-based kernel
- T-Sne

- Autoencoder




Dimensionality reduction R" -> R~
RY data R? visualisation

Linear : RN - R2 ..:

projection
Orthogonal projection

- PCA 2V9562/ 8
/A 50 ¢ 4
- Ol 63 : 7 0
7946 F X
: 349319 I
Non linear Qg3 2
'\g/ 48 &
- Multi dimensinal scaling m—) 2L6 8 5 g 9
7049 ¢ ¢33
- Graph-based kernel 65106223
- T-Sne
- Autoencoder
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Dimensionality reduction R" -> R~

RN data R? visualisation

Linear : N RN - R
! H ' prolectlon ‘ ¢’

Orthogonal projection

- PCA 392195627 8
§9/7A5000 64
- 670163’6370
5777‘!6\&[:{&
i 2934939¢12¢
Non linear ) 6ag3L0732
3 19/5886§08¢Y
- Multi dimensinal scaling s&62L6858899
Y704 ¢3543
- Graph-based kernel 1965106223
- Tsne
- Autoencoder
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Void visualisation 1s misleading
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* Compare data points to-each
etherZneighboors

* Find clusters of data points ?
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Void visualisation creates cluttering

Semmen o e iiois e
* Compare data points te-each
ether-Zneighboors




Void-Vis Vs Compact-Vis

Semmen o e iiois e
* Compare data points te-each
ether-Zneighboors

* Estimate density or distribution ?

* Find outliers ?

e Compare clusters to each other?

Data points & void visualisation Data points visualisation

—

How to transform void to non void vis



Grid arrangement methods

IsoMatch

IsoMap (RY — R?) Hungarian algorithm

Self-Sorting Maps (SSM)

Cells swaps in a randomly initialized grid

RY - R2 DGrid

projection Partitioning in a grid

VRGrid

Relaxation based algorithm

Grid
Visualisation




VRGrid presentation

Input Data VRGrid Output Data
¥ ¥ L 4
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VRGrid: Efficient Transformation of 2D Data into Pixel Grid Layout




Initialization

(border, scaling, ..

)

Relaxation method Stable ? Assignement to
(Lloyd’s Algorithm) :

cells

Until all points are affected to a cell

Lloyd on tSNE + Swissroll (x1)

00:00:00:00

VRGrid: Efficient Transformation of 2D Data into Pixel Grid Layout




Results

Real data Random data

Real data Random data
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(c) Relative Position Preservation measures.

(d) Global Position Preservation measure.

VRGridP has the best results in all
categories except Neighborhood
Preservation

VRGridF’s fast approach has a high cost
on quality

DGrid has relatively good results despite
the visually strong distortions (= wrong
metrics ?)

SSM has bad* results on preservation of
positions.

However, VRGridP and VRGridF are
both significantly slower than SSM
and DGrid on computation time.
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UMAP on Swissroll

MDS oa Halix

UMAP on MNIST

t-SNE on Fashion

Il’lput
Dataset

VRGrid g

VRGridp

SSM

DGrid
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Void-Vis Vs Compact-Vis

¢ Compare data points to-each 5 &%

ether-2neighboors %@{% gﬁ'\
* Estimate density or distribution ? Qﬁ@

b
* Find outliers ? E%‘ﬁ ‘%

* Find clusters of data points ?

Mean distance to 2d
neighboors in the
high dimensional

space

e Compare clusters to each other?
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* https://pivert.labri.fr/eval
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User evaluat
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Random generation of dataset

Parameters clusters sizes Overlaping clusters Nested clusters Close clusters

1
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User tasks

Find largest group
Find closest group
Find number of outliers

Find the type of topogical structure

Mardi 2 février 20XX

Introduction (10/17)

What is the most represented group label ?

Introduction (10/17)

What is the most represented group label ?
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User tasks

Find largest group
Find closest group
Find number of outliers

Find the type of topogical structure

Mardi 2 février 20XX

Introduction (12/17)
&4 *'f 'é

gﬁ»‘* 5%

pl"

25

Which group is closest to the purple group in RN 2

Short Long
distances distances
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User tasks

Find largest group
Find closest group
Find number of outliers

Find the type of topogical structure

Back to explanations

Mardi 2 février 20XX Exemple de Texte de Pied de page

HIuvUUULUUIL 1/ 1)

Which group is closest to the blue group in RYN 2

Short
distances

Long

distances
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User tasks

Find largest group
Find closest group
Find number of outliers

Find the type of topogical structure

Mardi 2 février 20XX Exemple de Texte de Pied de page

Introduction (16/17)

How many outliers are there in the blue group ?

Introduction (16/17)
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User tasks

Introduction (14/17) Introduction (14/17)

Find largest group
Find closest group
Find number of outliers

Find the type of topogical structure

What is the data topology in RY ? What s the data topology in R™ ?
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User tasks

Find largest group
Find closest group
Find number of outliers

Find the type of topogical structure
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Introduction (14/17)

What is the data topology in RY ?

Short
distances

Long
distances
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Find larger group
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Proportion de réponses justes

Find closest group
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Configuration

S5M

SSM avec dist.
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Find the type of topogical structure
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Find number of outliers
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Future work InvolvD)

Generators (2) Closed (1) Generators (1) Clacad (1)

Smiles code :
CN1CCN(Cc2ccc(cc2C(
F)
(F)F)C(=0)Nc3cce(C)c(
Nc4nccc(nd)c5ceenc5)c
3)CC1

- Intégrer la méthode
dans notre prototype
- Evaluer l'impact
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