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Overview

Setting : Places painted by Prof. Zdzis�law Pawlak and
Claude Monet(CM).

Method : keypoint-based Voronöı Meshes, maximal nucleus
clusters (MNCs), Rényi entropy of the MNCs.

Landscapes : Comparison of Voronöı Meshes on Paintings.

Nature Trails : Comparison of Voronöı Meshes on Paintings.

Wild Flowers : Comparison of Voronöı Meshes on Paintings.

Conjectures : About Paintings by Pawlak & Monet.

Application : Comments on Classification of Paintings.
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Setting for Paintings by Monet and Pawlak

Prezelom Dunajca : Dunajec river gorge running through the
Pieniny mountains in southern Poland.

Kampinoski Park Naradowy :
National Park, northwest outskirts of
Warszawa[Warsaw].

Favorite places for paintings by Prof. Zdzis�law Pawlak .

Vétheuil : arrondissement of Pontoise in the Val-d’Oise
department, northwestern suburb of Paris, France.
Impressonist painter Claude Monet lived in Vétheuil,
1878-1881.
Favorite place for paintings by Claude Monet .
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Method in Analysing Paintings by Monet and Pawlak

SIFT keypoints : set S = image pixels with different gradient
orientations and gradient magnitudes.

Voronöı Region :

V (s) = {x ∈ R2 ∶ ∥x − s∥ ≤ ∥x − q∥ , for all q ∈ S} .
Voronöı Mesh :

V (S) = ⋃
s∈S

V (s) (Voronöı mesh).

Maximal Nucleus Cluster :

N ∈ V (S),
C N = {A ∈ V (S) ∶ cl A

⩕
δ N} (Nucleus cluster),

MNC(V (S)) = max
N∈V (S)

{C N} .
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Pawlak (Prezelom Dunajca) & Monet (Vetheuil)

Pawlak Prezelom Dunajca Vista
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Pawlak (Prezelom Dunajca) & Monet (Vetheuil)

Pawlak Prezelom Dunajca Vista
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Pawlak & Monet Painting Maximal Nucleus Clusters

Pawlak (Prezelom Dunajca) & Monet (Vetheuil)

CM



Pawlak (Dunajca Mesh) & Monet (Vetheuil Mesh)

Pawlak Prezelom Dunajca Mesh
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Pawlak (Dunajca Mesh) & Monet (Vetheuil Mesh)

Pawlak Prezelom Dunajca Mesh
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Pawlak (Dunajca Mesh) & Monet (Vetheuil Mesh)
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Pawlak (Dunajca Nuclei) & Monet (Vetheuil Nucleus)

Pawlak Prezelom Dunajca Nuclei
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Pawlak (Dunajca Nuclei) & Monet (Vetheuil Nucleus)

Pawlak Prezelom Dunajca Nuclei
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Pawlak (Dunajca Nuclei) & Monet (Vetheuil Nucleus)
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Pawlak (Dunajca MNCs) & Monet (Vetheuil MNC)

Pawlak Prezelom Dunajca MNCs
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Pawlak (Dunajca MNCs) & Monet (Vetheuil MNC)

Pawlak Prezelom Dunajca MNCs
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Pawlak (Dunajca MNCs) & Monet (Vetheuil MNC)
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Pawlak (Dunajca 3D Entropy) & Monet (Vetheuil 3D
Entropy)

Pawlak Prezelom Dunajca 3D Entropy

James F. Peters and Sheela Ramanna Pawlak & Monet Painting Maximal Nucleus Clusters



Pawlak (Dunajca 3D Entropy) & Monet (Vetheuil 3D
Entropy)

Pawlak Prezelom Dunajca 3D Entropy
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Pawlak (Dunajca 3D Entropy) & Monet (Vetheuil 3D
Entropy)
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Pawlak (Dunajca 2D Entropy) & Monet (Vetheuil 2D
Entropy)

Pawlak Prezelom Dunajca 2D Entropy
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Pawlak (Dunajca 2D Entropy) & Monet (Vetheuil 2D
Entropy)

Pawlak Prezelom Dunajca 2D Entropy
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Pawlak (Dunajca 2D Entropy) & Monet (Vetheuil 2D
Entropy)
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Pawlak (Kampinoski Park Naradowy) & Monet (Vetheuil)

Pawlak Kampinoski Trail
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Pawlak (Kampinoski Park Naradowy) & Monet (Vetheuil)

Pawlak Kampinoski Trail
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Pawlak (Kampinoski Park Naradowy) & Monet
(Vetheuil)
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Pawlak (Kampinoski Mesh) & Monet (Vetheuil Mesh)

Pawlak Kampinoski Trail Mesh
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Pawlak (Kampinoski Mesh) & Monet (Vetheuil Mesh)

Pawlak Kampinoski Trail Mesh
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Pawlak (Kampinoski Mesh) & Monet (Vetheuil Mesh)
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Pawlak (Kampinoski Nuclei) & Monet (Vetheuil Nucleus)

Pawlak Kampinoski Trail Nuclei
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Pawlak (Kampinoski Nuclei) & Monet (Vetheuil Nucleus)

Pawlak Kampinoski Trail Nuclei
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Pawlak (Kampinoski Nuclei) & Monet (Vetheuil
Nucleus)
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Pawlak (Kampinoski MNCs) & Monet (Vetheuil MNC)

Pawlak Kampinoski Trail MNCs
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Pawlak (Kampinoski MNCs) & Monet (Vetheuil MNC)

Pawlak Kampinoski Trail MNCs

2
0
1
6
-0
9
-0
8

Pawlak & Monet Painting Maximal Nucleus Clusters

Pawlak (Kampinoski MNCs) & Monet (Vetheuil MNC)
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Pawlak (Kampinoski 3D Entropy) & Monet (Vetheuil 3D
Entropy)

Pawlak Kampinoski Trail 3D Entropy
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Pawlak (Kampinoski 3D Entropy) & Monet (Vetheuil 3D
Entropy)

Pawlak Kampinoski Trail 3D Entropy
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Pawlak (Kampinoski 3D Entropy) & Monet (Vetheuil
3D Entropy)
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Pawlak (Kampinoski 2D Entropy) & Monet (Vetheuil 2D
Entropy)

Pawlak Kampinoski Trail 2D Entropy

James F. Peters and Sheela Ramanna Pawlak & Monet Painting Maximal Nucleus Clusters



Pawlak (Kampinoski 2D Entropy) & Monet (Vetheuil 2D
Entropy)

Pawlak Kampinoski Trail 2D Entropy
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Pawlak (Kampinoski 2D Entropy) & Monet (Vetheuil
2D Entropy)
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Pawlak (Dunajca Flowers) & Monet (Vetheuil Flowers)

Pawlak Dunajca Flowers
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Pawlak (Dunajca Flowers) & Monet (Vetheuil Flowers)

Pawlak Dunajca Flowers
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Pawlak (Dunajca Flowers) & Monet (Vetheuil Flowers)
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Pawlak (Dunajca Flowers Mesh) & Monet (Vetheuil
Flowers Mesh)

Pawlak Dunajca Flowers Mesh
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Pawlak (Dunajca Flowers Mesh) & Monet (Vetheuil
Flowers Mesh)

Pawlak Dunajca Flowers Mesh
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Pawlak (Dunajca Flowers Mesh) & Monet (Vetheuil
Flowers Mesh)
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Pawlak (Dunajca Flowers Nuclei) & Monet (Vetheuil
Flowers Nuclei)

Pawlak Dunajca Flowers Nuclei
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Pawlak (Dunajca Flowers Nuclei) & Monet (Vetheuil
Flowers Nuclei)

Pawlak Dunajca Flowers Nuclei
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Pawlak (Dunajca Flowers Nuclei) & Monet (Vetheuil
Flowers Nuclei)
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Pawlak (Dunajca Flowers MNCs) & Monet (Vetheuil
Flowers MNCs)

Pawlak Dunajca Flowers MNCs
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Pawlak (Dunajca Flowers MNCs) & Monet (Vetheuil
Flowers MNCs)

Pawlak Dunajca Flowers MNCs
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Pawlak (Dunajca Flowers MNCs) & Monet (Vetheuil
Flowers MNCs)
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Pawlak (Dunajca Flowers 3D Entropy) & Monet (Vetheuil
Flowers 3D Entropy)

Pawlak Dunajca Flowers 3D Entropy
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Pawlak (Dunajca Flowers 3D Entropy) & Monet (Vetheuil
Flowers 3D Entropy)

Pawlak Dunajca Flowers 3D Entropy
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Pawlak (Dunajca Flowers 3D Entropy) & Monet
(Vetheuil Flowers 3D Entropy)

CM



Pawlak (Dunajca Flowers 2D Entropy) & Monet (Vetheuil
Flowers 2D Entropy)

Pawlak Dunajca Flowers 2D Entropy
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Pawlak (Dunajca Flowers 2D Entropy) & Monet (Vetheuil
Flowers 2D Entropy)

Pawlak Dunajca Flowers 2D Entropy
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Pawlak (Dunajca Flowers 2D Entropy) & Monet
(Vetheuil Flowers 2D Entropy)
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Conjectures

Landscapes and Nature Trails 1:

∣{NucleiZPawlak}∣ ≥ ∣{NucleiCMonet}∣.

Landscapes and Nature Trails 2:

∣{MNCZPawlak}∣ ≥ ∣{MNCCMonet}∣.

Wild Flowers:

∣{MNCsZPawlak}∣ > ∣{MNCsCMonet}∣.
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