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Abstract

Computer vision systems are designed to work well within
the context of everyday photography. However, artists often
render the world around them in ways that do not resemble
photographs. Artwork produced by people is not constrained
to mimic the physical world, making it more challenging for
machines to recognize.

This work is a step toward teaching machines how to cate-
gorize images in ways that are valuable to humans. First, we
collect a large-scale dataset of contemporary artwork from
Behance, a website containing millions of portfolios from
professional and commercial artists. We annotate Behance
imagery with rich attribute labels for content, emotions, and
artistic media. Furthermore, we carry out baseline exper-
iments to show the value of this dataset for artistic style
prediction, for improving the generality of existing object
classifiers, and for the study of visual domain adaptation.
We believe our Behance Artistic Media dataset will be a
good starting point for researchers wishing to study artistic
imagery and relevant problems. This dataset can be found
at https://bam-dataset.org/

1 Introduction

“Art is an effort to create, beside the real world, a
more humane world.” — André Maurois

Recent advances in Computer Vision have yielded accuracy
rivaling that of humans on a variety of object recognition
tasks. However, most work in this space is focused on un-
derstanding photographic imagery of everyday scenes. For
example, the widely-used COCO dataset [19] was created by
“gathering images of complex everyday scenes containing
common objects in their natural context.” Outside of every-
day photography, there exists a diverse, relatively unexplored
space of artistic imagery, offering depictions of the world
as reinterpreted through artwork. Besides being culturally
valuable, artwork spans broad styles that are not found in
everyday photography and thus are not available to current
machine vision systems. For example, current object clas-
sifiers trained on ImageNet and Pascal VOC are frequently
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Figure 1. State of the art object detectors such as SSD trained on
Pascal VOC can reliably detect objects in everyday photographs
(top row), but do not generalize to other kinds of artistic media
(see scores under each image). In this work, we create a large-
scale artistic dataset spanning a breadth of styles, media, and
emotions. We can use this dataset to improve the generality of
object classifiers—our object classifier’s scores are above 0.95 for
all these images.

unable to recognize objects when they are depicted in artistic
media (Fig. 1). Modeling artistic imagery can increase the
generality of computer vision models by pushing beyond the
limitations of photographic datasets.
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In this work, we create a large-scale artistic style dataset
from Behance, a website containing millions of portfolios
from professional and commercial artists. Content on Be-
hance spans several industries and fields, ranging from cre-
ative direction to fine art to technical diagrams to graffiti
to concept design. Behance does not aim to be a historical
archive of classic art; rather, we start from Behance because
it represents a broad cross-section of contemporary art and
design.

Our overall goal is to create a dataset that researchers can
use as a testbed for studying artistic representations across
different artistic media. This is important because existing
artistic datasets are too small or are focused on classical
artwork, ignoring the different styles found in contemporary
digital artwork. To solidify the scope of the problem, we
choose to explore three different facets of high-level image
categorization: object categories, artistic media, and emo-
tions. These artistic facets are attractive for several reasons:
they are readily understood by non-experts, they can de-
scribe a broad range of contemporary artwork, and they are
not apparent from current photographic datasets.

We keep the following goals in mind when deciding
which attributes to annotate. For object categories, we wish
to annotate objects that may be drawn in many different vi-
sual styles, collecting fewer visually distinct categories but
increasing the density (instances per category) and breadth
of representation. ImageNet and COCO, for example, con-
tain rich fine-grained object annotations, but these datasets
are focused on everyday photos and cover a narrow range
of artistic representation. For media attributes, we wish to
annotate pictures rendered with all kinds of professional
media: pencil sketches, computer-aided vector illustration,
watercolor, and so on. Finally, emotion is an important
categorization facet that is relatively unexplored by current
approaches.

There are several challenges, including annotating mil-
lions of images in a scalable way, defining a categorization
vocabulary that represents the style and content of Behance,
and using this resource to study how well object recogni-
tion systems generalize to unseen domains. According to
our quality tests, the precision of the labels in our dataset is
90%, which is reasonable for such a large dataset without
consortium level funding.

Our contributions are twofold:

e A large-scale dataset, the Behance Artistic Media
Dataset, containing almost 65 million images and qual-
ity assurrance thresholds. We also create an expert-
defined vocabulary of binary artistic attributes that
spans the broad spectrum of artistic styles and content
represented in Behance. This dataset can be found at
https://bam-dataset.org/.

e An investigation of the representation gap between
objects in everyday ImageNet photographs and objects

Size Scope Annotations

A-SUN [28] 0.014m  Photos of scenes Objects, context
Behance-2M (Private) [6] 1.9m Contemporary artwork User/View behavior
Recognizing Image Style [15] 0.16m  Photos, paintings Art genre, photo techniques
AVA [24] 0.25m Photos Aesthetics, content, style
Visual sentiment ontology [I]  0.31m  Photos, videos Adj/Noun pairs
OpenImages [16] 9.2m Photos Content labels

Behance Artistic Media 65m Contemporary artwork Emotion, Media, Objects

Table 1. A comparison of several related datasets. Our Behance
Artistic Media dataset is much larger than the others and includes a
broad range of contemporary artwork.

rendered in artistic media on Behance. We also explore
how models trained on one medium can transfer that
performance to unseen media in a domain adaptation
setting. To investigate aesthetics and art styles, we
compare performance of different kinds of features in
predicting emotion and media and show how Behance
Artistic Media can be used to improve style classifi-
cation tasks on other datasets. Finally, we briefly in-
vestigate style-aware image search, showing how our
dataset can be used to search for images based on their
content, media, or emotion.

We believe this dataset will provide a starting foundation

for researchers who wish to expand the horizon of machine

vision to the rich domain of artwark.

2 Related Work

Attributes and other mid-level representations [3 1, 7] have a
long and rich history in vision. Attributes have been applied
to aesthetics and other artistic qualities, usually with a focus
on photography. For instance, Obrador et al. [26], Dhar et
al. [5], and Murray et al. [24] collect descriptive attributes
such as interestingness, symmetry, light exposure, and depth
of field. Work by Peng et al. [29], You et al. [34], Jou et
al. [14], and Borth ef al. [1] study emotional attributes in
photographs. Others describe image style not in attributes,
but in terms of low-level feature correlations as in work
done by Gatys et al. [8], Lin et al. [20], and others. We are
more concerned about high-level image categorization than
low-level texture transfer.

Ours is not the only dataset focused on artwork. We
compare related artistic datasets in Tab. 1. Most are fo-
cused exclusively on everyday photographs [24, 28, 1], but
some [15, 2, 9, 22, 10, 12] include classical paintings or
comics. Likewise, Ginosar et al. [9] discuss person detec-
tion in cubist art. The work of Fang er al. [6] also studies
Behance imagery, but does not collect descriptive attributes.
Recently, Google released the “Open Images* dataset [16]
containing some media-related labels including “comics”,
“watercolor paint”, “graffiti”, etc. However, it is unclear how
the quality of the labeling was evaluated. Each of these la-
bels contain less than 400 human-verified images and there
are no labels that capture emotions. Our work is most similar
in spirit to Karayev et al. [15], which studies photographic
image style. They collect annotations for photographic tech-
niques, composition, genre, and mood on Flickr images, as
well as a set of classical painting genres on Wikipaintings.
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Our focus is on non-photorealistic contemporary art. To our
knowledge, our work is the first work seeking to release a
large-scale dataset of a broad range of contemporary artwork
with emotion, media, and content annotations.

3 The Behance Media Dataset

Our dataset is built from http://behance.net, a port-
folio website for professional and commercial artists. Be-
hance contains over ten million projects and 65 million im-
ages. Images on Behance are grouped into Projects, the
fundamental unit of categorization. Each Project is associ-
ated with metadata, including a title, description, and several
noisy user-supplied tags.

Artwork on Behance spans many fields, such as sculp-
ture, painting, photography, graphic design, graffiti, illus-
tration, and advertising. Graphic design and advertising
make up roughly one third of Behance. Photography, draw-
ings, and illustrations make up roughly another third. This
artwork is posted by professional artists to show off sam-
ples of their best work. We encourage the reader to visit
http://behance.net to get a sense of the diversity
and quality of imagery on this site. Example images from
Behance are shown in Fig. 2.

Selecting attribute categories. In this work, we choose
to annotate our own artistic binary attributes. Attribute
names are rendered in sans serif font. Our attributes capture
three categorization facets:

e Media attributes: We label images created in 3D com-
puter graphics, comics, oil painting, pen ink, pencil
sketches, vector art, and watercolor.

e Emotion attributes: We label images that are likely to
make the viewer feel calm/peaceful, happy/cheerful,
sad/gloomy, and scary/fearful.

e Entry-level object category attributes: We label im-
ages containing bicycles, birds, buildings, cars, cats,
dogs, owers, people, and trees.

We chose these attributes as follows: The seven media
attributes were chosen on the expert advice of a resident artist
to roughly correspond with the genres of artwork available in
Behance that are easy to visually distinguish. Our goal is to
strike a balance between distinctive media while covering the
broad range available in Behance. For instance, oil paint and
acrylic are considered to be different media by the artistic
community, but are very hard for the average crowdworker
to distinguish visually. The four emotion attributes are seen
on Plutchik’s Wheel of Emotions [30], a well-accepted model
for emotions that was also used in [ 14]. From this model, we
chose the emotions that are likely to be visually distinctive.
The content attributes represent entry-level object categories
and were chosen to have some overlap with Pascal VOC
while being representative of Behance content. We focus on
entry-level categories because these categories are likely to
be rendered in a broad range of styles throughout Behance.
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Figure 2. Example images from Behance Artistic Media. We en-
courage the reader to zoom in for more detail.

Although this work is only concerned with a small set of
labels (arguably a proof-of-concept), the dataset we release
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