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Abstract 
This project aims to discover if feature extraction 

methods are viable as a means to correctly determine 

the genre of artistic paintings. Additionally, it seeks to 

determine which common feature extraction techniques 

are the most useful for this problem, and which features 

are redundant. To date, three genres have been tested; 

Renaissance, Impressionist and Romantic art. A 

computer program was created which extracts the 

features from a painting, and then attempts to 

determine its genre by comparing against a test set with 

known genres, using a k-nearest number algorithm. The 

features were weighted for optimal performance using a 

genetic algorithm, resulting in a current success rate of 

roughly 73%. 

 

1. Introduction 
Image feature extraction involves trying to isolate 

relevant feature sets from images in order to gain more 

information about them, and is an important tool in 

areas such as image processing and pattern recognition 

[1]. Though feature extraction techniques have, 

occasionally, been implemented for genre detection, 

these efforts involve comparing two specific genres or 

styles, or do not explore the relevance of the features 

being utilised for this task [2] [3] [4].  

This project aimed to discover whether or not feature 

extraction techniques could be applied to determining 

artistic genre, when comparing multiple genres, and to 

determine which feature extraction methods were the 

most effective at accomplishing this. 

 

2. Methodology 
As of writing, the features extracted from the 

paintings are hue, value, saturation, relative luminance 

and percentage of dark colours. The test set of paintings 

consists of 48 paintings, with 16 from each genre, and 4 

paintings from 4 artists of each genre: Renaissance art, 

Impressionist art and Romantic art. A computer 

program was written, using the Java programming 

language, to extract the features from each painting, and 

is then able to export these feature descriptions to either 

a CSV (comma separated value) file or an XML file, 

allowing for an easily understood inspection of the 

properties of each painting, as well as making it simple 

to import these results into the painting comparison 

program.  

A second computer program was written, again in 

Java, to compare the features extracted in the first 

program against a test set of paintings with known 

genres. A genetic algorithm was used in order to 

determine how best to weight each feature, with hue, 

relative luminance and value found to be the dominant 

features for the best overall results. A k-NN algorithm 

was used to compare the paintings and attempt to 

determine their most likely genre, with different k 

values being tested. 

 

3. Results and Discussion 
To date, the best results were obtained were with a k 

value of 1, with an overall success rate of 72.92%. Of 

the genres tested, the highest success rate was with 

Renaissance paintings, with 81.25% correct. The lowest 

was with Romance paintings, with 62.5% correct. 

Impressionist paintings were correct 75% of the time. 

The genetic algorithm was run again to determine the 

optimal features the paintings whose genre was not 

correctly determined. In this instance, dark pixel 

percentage became a dominant feature, demonstrating 

that, while not ideal for the best overall results, it could 

still be a relevant feature. Saturation, however, was very 

lowly weighted in each situation. 

 

4. Future Work 
While it’s felt that the current work already displays 

the potential for feature extraction to be utilised for 

genre classification, the current aim of this project is to 

continue attempting to improve the program’s success 

rate. Methods to improve this success rate may include 

discovering new relevant features to add, removing less 

relevant features, and adding more paintings to the test 

set. Additionally, it is hoped that, through these 

methods, more genres can be tested without reducing 

the success rate of the program. 
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