Proceedings of the Twenty-Fourth International Joint Conference on Artificial Intelligence (IJCAI 2015)

Unsupervised Sentiment Analysis for Social Media Images

Yilin Wang, Suhang Wang, Jiliang Tang, Huan Liu, Baoxin Li
Arizona State University
Tempe, Arizona
{Yilin.Wang.1, Suhang.Wang, Jiliang.Tang, huan.liu, baoxin.li} @asu.edu

Abstract

Recently text-based sentiment prediction has been
extensively studied, while image-centric sentiment
analysis receives much less attention. In this pa-
per, we study the problem of understanding human
sentiments from large-scale social media images,
considering both visual content and contextual in-
formation, such as comments on the images, cap-
tions, etc. The challenge of this problem lies in
the “semantic gap” between low-level visual fea-
tures and higher-level image sentiments. Moreover,
the lack of proper annotations/labels in the major-
ity of social media images presents another chal-
lenge. To address these two challenges, we propose
a novel Unsupervised SEntiment Analysis (USEA)
framework for social media images. Our approach
exploits relations among visual content and rele-
vant contextual information to bridge the “seman-
tic gap” in prediction of image sentiments. With
experiments on two large-scale datasets, we show
that the proposed method is effective in addressing
the two challenges.

1

Recent years have witnessed the explosive popularity of
image-sharing services such as Flickr! and Instagram?®. For
example, as of 2013, 87 millions of users have registered with
Flickr®. Also, it was estimated that about 20 billion Instagram
photos are shared to 2014*. Since by sharing photos, users
could also express opinions or sentiments, social media im-
ages provide a potentially rich source for understanding pub-
lic opinions/sentiments. Such an understanding may in turn
benefit or even enable many real-world applications such as
advertisement, recommendation, marketing and health-care.
The importance of sentiment analysis for social media im-
ages has thus attracted increasing attention recently [Yang et
al., 2014; You et al., 2015].
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Current methods of sentiment analysis for social media im-
ages include low-level visual feature based approaches [Jia et
al., 2012; Yang et al., 2014], mid-level visual feature based
approaches [Borth et al., 2013; Yuan et al., 2013] and deep
learning based approaches [You et al., 2015]. The vast major-
ity of existing methods are supervised, relying on labeled im-
ages to train sentiment classifiers. Unfortunately, sentiment
labels are in general unavailable for social media images, and
it is too labor- and time-intensive to obtain labeled sets large
enough for robust training. In order to utilize the vast amount
of unlabeled social media images, an unsupervised approach
would be much more desirable. This paper studies unsuper-
vised sentiment analysis.

Typically, visual features such as color histogram, bright-
ness, the presence of objects and visual attributes lack the
level of semantic meanings required by sentiment prediction.
In supervised case, label information could be directly uti-
lized to build the connection between the visual features and
the sentiment labels. Thus, unsupervised sentiment analy-
sis for social media images is inherently more challenging
than its supervised counterpart. As images from social media
sources are often accompanied by textual information, intu-
itively such information may be employed. However, tex-
tual information accompanying images is often incomplete
(e.g., scarce tags) and noisy (e.g., irrelevant comments), and
thus often inadequate to support independent sentiment anal-
ysis [Hu and Liu, 2004; Hu et al., 2013]. On the other hand,
such information can provide much-needed additional se-
mantic information about the underlying images, which may
be exploited to enable unsupervised sentiment analysis. How
to achieve this is the objective of our approach.

In this paper, we study unsupervised sentiment analysis for
social media images with textual information by investigat-
ing two related challenges: (1) how to model the interaction
between images and textual information systematically so as
to support sentiment prediction using both sources of infor-
mation, and (2) how to use textual information to enable un-
supervised sentiment analysis for social media images. In
addressing these two challenges, we propose a novel Unsu-
pervised SEntiment Analysis (USEA) framework, which per-
forms sentiment analysis for social media images in an unsu-
pervised fashion. Figure 1 schematically illustrates the differ-
ence between the proposed unsupervised method and existing
supervised methods. Supervised methods use label informa-
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(a) Supervised Sentiment Analysis.
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(b) The Proposed Unsupervised Sentiment Analysis.

Figure 1: Sentiment Analysis for Social Media Images.

tion to learn a sentiment classifier; while the proposed method
does not assume the availability of label information but em-
ploy auxiliary textual information. Our main contribution can
be summarized as below:

e A principled approach to enable unsupervised sentiment
analysis for social media images.

e A novel unsupervised sentiment analysis framework
USEA for social media images, which captures visual
and textual information into a unifying model. To our
best knowledge, USEA is the first unsupervised senti-
ment analysis framework for social media images; and

Comparative studies and evaluations using datasets from
real-world social media image-sharing sites, document-
ing the performance of USEA and leading existing meth-
ods, serving as benchmark for further exploration.
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