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a b s t r a c t

Inference of online social network users' attributes and interests has been an active
research topic. Accurate identification of users' attributes and interests is crucial for
improving the performance of personalization and recommender systems. Most of the
existing works have focused on textual content generated by the users and have suc-
cessfully used it for predicting users' interests and other identifying attributes. However,
little attention has been paid to user generated visual content (images) that is becoming
increasingly popular and pervasive in recent times. We posit that images posted by users
on online social networks are a reflection of topics they are interested in and propose an
approach to infer user attributes from images posted by them. We analyze the content of
individual images and then aggregate the image-level knowledge to infer user-level
interest distribution. We employ image-level similarity to propagate the label information
between images, as well as utilize the image category information derived from the user
created organization structure to further propagate the category-level knowledge for all
images. A large scale social network dataset of 1.5þ million images created from Pinterest
is used for evaluation and the experimental results demonstrate the effectiveness of our
proposed approach.

& 2015 Elsevier B.V. All rights reserved.

1. Introduction

Online Social Networks (OSNs) such as Facebook, Twitter,
Pinterest, and Instagram have become a part and parcel of
modern lifestyle. A study by Pew Research centre1 reveals that
three out of every four adult internet users use at least one
social networking site. Such large scale adoption of OSNs and
active participation of users have led to research efforts
studying relationship between users' digital behavior and their
demographic attributes (such as age, interests, and preferences)
that are of particular interest to social science, psychology, and

marketing. A large scale study of about 58,000 Facebook users
performed by Kosinski et al. [1] reveals that digital records of
human activity can be used to accurately predict a range of
personal attributes such as age, gender, sexual orientation, and
political orientation. Likewise, there have been numerous
works that study variations in language used in social media
with age, gender, personality, etc. [2–4]. While most of the
popular OSNs studied in literature are mostly text based, some
of them (e.g., Facebook, Twitter) also allow people to post
images and videos. Recently, OSNs such as Instagram and
Pinterest that are majorly image based have gained popularity
with almost 20 billion photos already been shared on Insta-
gram and an average of 60 million photos being shared daily.2
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The most appealing aspect of image based OSNs is that
visual content is universal in nature and thus, not restric-
ted by the barriers of language. Users from different cul-
tural backgrounds, nationalizes, and speaking different
languages can easily use the same visual language to
express their feelings. Hence, analyzing the content of user
posted images is an appealing idea with diverse applica-
tions. Some recent research efforts also provide support
for the hypothesis that images posted by users on OSNs
may prove to be useful for learning various personal and
social attributes of users. Lovato et al. [5] proposed a
method to learn users' latent visual preferences by
extracting aesthetics and visual features from images
favorited by users on Flickr. The learned models can be
used to predict images likely to be favored by the user on
Flickr with reasonable accuracy. Cristani et al. [6] infer
personalities of users by extracting visual patterns and
features from images marked as favorites by users on
Flickr. Can et al. [7] utilize the visual cues of tweeted
images in addition to textual and structure-based features
to predict the retweet count of the posted image. Moti-
vated by these works, we investigate if the images posted
by users on online social networks can be used to predict
their fine-grained interests or preferences about different

topics. To understand this better, Fig. 1 shows several
randomly selected pinboards (collection of images, as they
are called in Pinterest) for a typical Pinterest user as an
example. We observe that different pins (a pin corresponds
to an image in Pinterest) and pinboards are indicative of
the user's interests in different topics such as sports, art
and food. We posit that the visual content of the images
posted by a user in an OSN is a reflection of her interests
and preferences. Therefore, an analysis of such posted
images can be used to create an interest profile of the user
by analyzing the content of individual images posted by
the user and then aggregating the image-level knowledge
to infer user-level preference distribution at a fine-
grained level.

1.1. Problem formulation and overview of proposed
approach

Problem Statement: Given a set I of images posted by
the user u on an OSN, and a set C of interest categories,
output a probability distribution over categories in C as the
interest distribution for the user. In order to solve this
problem, we first need to understand the relationships
between different categories (topics) and underlying

Fig. 1. Example pinboards from one typical Pinterest user.
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