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  Introduction 
Artistic styles of paintings can be generally 

determined by its belonging to different art 

movements, however paintings belong to 

different art movements can appear similar due 

to the implicit influential relationships of 

different art movements. Even within one 

painterôs collection, painting styles can vary 

from time to time. In this work, we propose a 

Self-organizing Map (SOM) based framework 

specifically for analyzing and visualizing the 

relationships among artistic styles of painting 

collections.  

  Art Concepts Inspired Features 
The image features are defined based on 

artistic concepts or principles; therefore they 

are ideal for assessing paintings from art 

historiansô or criticsô perspective. 
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Figure 1. Implicit influential relationships 

between paintings of different artists. 

  System Overview 
Self-organizing map (SOM) [1] is a sheet-like 

unsupervised neural network model which 

consists of a regular lattice of neurons in 

hexagonal or rectangular topology. Through an 

unsupervised learning process, neurons of 

SOM can be specifically trained to represent 

and visualize high dimensional input patterns 

on a two-dimensional grid. 

 

  

Figure 2. Proposed SOM-based Hierarchical Model. 

Categories Artistic Concepts No. of 

Numeric 

features 

 

Color 

Visual temperature of color 4 

Visual Weight of color  4 

Expressiveness of color 10 

Composition Rule of thirds 10 

Golden sections 5 

Lines Different types of straight 

lines 

4 

  SOM-based Clustering Analysis 

Avg. Hue 

Temperature  

Score: 0.5379 

0.6645 

0.4603 

Figure 3. Hue temperature scores 

Artists Art movements No. of paintings 

Van Gogh Post-impressionism 137 

Gauguin 136 

Braque Cubism 114 

Gris 117 

Raphael Renaissance 67 

Titian 92 

Table 2. Collected image data. 

Table 1.Summary of image features. 

  Image Data 
 

Figure 4. hit histograms of six paintersô painting 

collections representing three art movements 

Figure 5. Variations of styles within Van Goghôs 

collection. The best matching units (BMU) of given 

paintings are located in two separate locations of 

the hit histogram. 

(a) BMU of Monetôs painting on a trained SOM 

Figure 6. Artistic influential analysis. Gauguinôs 

paintings (b) and (c) that are found to be strongly 

influenced by Monetôs painting shown in (a). 

Figure 7. Artistic influential analysis of examples in 

Figure 6 in terms of art concepts in color, composition 

and lines. 

  Conclusion 
Results show our approach can be used in 

various applications including comparisons of 

multiple painting collections, comparisons 

within a single painting collection and artistic 

influential analysis. The proposed framework 

provides a new and intuitive approach in 

analyzing and visualizing the relationships of 

painting collections from artistic perspective. 
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