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Abstract

Visual multimedia have become an inseparable part of our digital social lives, and they often capture moments tied
with deep affections. Automated visual sentiment analysis tools can provide a means of extracting the rich feelings
and latent dispositions embedded in these media. In this work, we explore how Convolutional Neural Networks
(CNNs), a now de facto computational machine learning tool particularly in the area of Computer Vision, can be
specifically applied to the task of visual sentiment prediction. We accomplish this through fine-tuning experiments
using a state-of-the-art CNN and via rigorous architecture analysis, we present several modifications that lead to
accuracy improvements over prior art on a dataset of images from a popular social media platform. We additionally
present visualizations of local patterns that the network learned to associate with image sentiment for insight into how
visual positivity (or negativity) is perceived by the model.
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1. Introduction

The shear throughput of user-generated multimedia
content uploaded to social networks every day has ex-
perienced tremendous growth in the last several years.
These social networks often serve as platforms for their
users to express feelings and opinions. And visual mul-
timedia, in particular, has become a natural and rich
form to communicate emotions and sentiments in a host
of these digital media platforms.

Affective Computing [1] is lately drawing increased
attention by multiple research disciplines. This in-
creased interest may be attributed to recent successes in
areas like emotional understanding of viewer responses
to advertisements using facial expressions [2] and mon-
itoring of emotional patterns to help patients suffering
from mental health disorder [3]. Given the complexity
of the task, visual understanding for emotion and sen-
timent detection has lagged behind other Computer Vi-
sion tasks, e.g., in general object recognition.

Emotion and sentiment are closely connected enti-
ties. Emotion is usually defined as high intensity, but
relatively brief experience, onset by a stimuli [4, 5],
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whereas sentiment refers to an attitude, disposition or
opinion towards a certain topic [6] and usually implies a
longer-lived phenomena than that in emotion. Through-
out this work we represent sentiment values as a polarity
that can be either positive or negative, although some
works also consider the neutral class or even a finer
scale that accounts for different strengths [7]. Since the
data used in our experiments is annotated using crowd-
sourcing, we believe that binary binning was helpful to
force the annotators to decide between either polarities
rather than tend toward a neutral rating.

The state-of-the-art in classical Computer Vision
tasks have recently undergone rapid transformations
thanks to the re-popularization of Convolutional Neu-
ral Networks (CNNs) [8, 9]. This led us to also explore
such architectures for visual sentiment prediction where
we seek to recognize the sentiment that an image would
provoke to a human viewer. Given the challenge of col-
lecting large-scale datasets with reliable sentiment an-
notations, our efforts focus on understanding domain-
transferred CNNs for visual sentiment prediction by an-
alyzing the performance of a state-of-the-art architec-
ture fine-tuned for this task.

In this paper, we extend our previous work in [10],
where we empirically studied the suitability of domain
transferred CNNs for visual sentiment prediction. The
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