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Abstract

This project aims to use three different meth-
ods to classify paintings into different styles. By
comparing the results of different methods, we
can get a better understanding of those tech-
nologies. The methods used in this project are
the Convolutional Neural Network (CNN), Sup-
port Vector Machine (SVM) and Random Forest
(RF). No Feature extraction is used because the
features of artwork are abstract. The final accu-
racy ranges from 35%-81%.
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Introduction

Image recognition is an important application
of machine learning. In the past decades, the
algorithms of image recognition have become
sophisticated and reliable enough to be imple-
mented in many areas, which brings great con-
venience and fun to our daily life. There is a
need for different training algorithms for appli-
cations aiming to recognize different objects.

Recognizing the style of an art painting, or
artwork classification is a special kind of image
recognition. Classifying the artwork style does
not depend on the shape or color of the object
to be recognized, which is different from the nor-
mal classifications such as dog breed classifica-
tion. Besides, given the fact that sometimes it is
even not easy for humans to recognize the style
of a painting, the features needed to classify the
style is difficult to be extracted during prepro-
cessing. All these factors bring in challenges for
recognizing the image style.

6669 images of art paintings from the most
50 famous artists were used as the data set to
train and test the established algorithms to clas-
sify each picture to one of the 20 predetermined
styles. 20% of the images are used to test the
model accuracy. Then we may try to predict the
author of the artworks and transform paintings
with one style to another.

Three different models — convolutional neural
network (CNN), random forest (RF) and sup-
port vector machine (SVM) - were used to real-
ize the prediction and get practice on a different
machine learning algorithm. The result of the
three different models is analyzed and compared.

Related Works

An improved random forest classifier is sug-
gested by Baoxun Xu and Yunming Ye[2]. Their
approach is particularly to solve classification
problems for multiple classes, which is useful
for artwork style recognition because each paint-
ing may be labeled with several styles. In
their random forest model, they introduced a
novel feature weighting method and tree selec-
tion method to make the RF frame which is good
at classifying data with a large number of object
categories. The feature weighted method and
tree selection method are taken into account si-
multaneously The feature-weighted method im-
proves the classification power of individual tree
and the detected bad trees are excluded to pre-
vent their negative impacts from the perfor-
mance. We hope to use their proposed random
forest frame and the feature extracted to predict
the multiple styles of a given art painting.

Support vector machines are also a poten-
tially capable classifier for our style classifi-
cation. SVM is a set of supervised learning
methods that are effective in higher dimensional
spaces. SVM is also versatile because different
kernel functions can be applied for the decision
and even customized kernels. Jiuzhen Liang pro-
posed a support vector machine for the multi-
classification problem|3]. He focuses on the di-
rect design of the multi-classifier of SVM and
its application to Web page classification, which
is quite similar to style classification and thus
could be an inspiration.

We draw the inspiration of style classification
from the papers suggesting approaches of image
style transformation. In these papers[1][4][5],
transferring style from one image on to another






