
Visualisation 
compacte de données 
multidimensionnelles



Données multidimensionnel dans InvolvD

Représentation 

2D de donnée 

multi 

dimensionnelles 

des molécules 

(mindmap)
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Curse of dimensionality
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Curse of dimensionality (1)

James Hopkins, 123



Void-Vis Vs 
Compact-Vis



Dimensionality reduction Rn -> R2

ℝ𝑁 data

ℝ𝑁 → ℝ2

projection

ℝ2 visualisation



Dimensionality reduction Rn -> R2

ℝ𝑁 data

ℝ𝑁 → ℝ2

projection

ℝ2 visualisation



Dimensionality reduction Rn -> R2

ℝ𝑁 data

ℝ𝑁 → ℝ2

projection

ℝ2 visualisation

?

?
?



Void visualisation is misleading

Cluster are far Cluster are closed



Void visualisation creates cluttering



Void-Vis Vs Compact-Vis

Data points  & void visualisation Data points visualisation

How to transform void to non void vis



Grid arrangement methods

ℝ𝑁 data

IsoMatch

IsoMap (ℝ𝑁 → ℝ2) Hungarian algorithm

Grid

Visualisation

Self-Sorting Maps (SSM)

Cells swaps in a randomly initialized grid

DGrid

Partitioning in a grid

VRGrid

Relaxation based algorithm

ℝ𝑁 → ℝ2

projection



VRGrid presentation

𝑂 𝑛 . 𝑖 . 𝑛 . log 𝑛 = 𝑂 𝑖 . 𝑛
3
2 . log(𝑛)



Initialization

(border, scaling, …)

Relaxation method
(Lloyd’s Algorithm)

Stable ?
Assignement to 

cells

Until all points are affected to a cell



Results

Higher is

better

Lower is

better

• However, VRGridP and VRGridF are 

both significantly slower than SSM 

and DGrid on computation time.





Void-Vis Vs Compact-Vis

Mean distance to 2d 

neighboors in the 

high dimensional

space



User evaluation



Random generation of dataset

clusters sizes Overlaping clusters Nested clusters Close clustersParameters



User tasks

Find largest group

Find closest group

Find number of outliers



User tasks

Find largest group

Find closest group

Find number of outliers



User tasks

Find largest group

Find closest group

Find number of outliers



User tasks

Find largest group

Find closest group

Find number of outliers



User tasks

Find largest group

Find closest group

Find number of outliers



User tasks

Find largest group

Find closest group

Find number of outliers



Find larger group



Find closest group



Find the type of topogical structure



Find number of outliers



Future work InvolvD

- Intégrer la méthode 

dans notre prototype

- Evaluer l’impact
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