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ABSTRACT

With the ever-cheaper digital equipment and the prevalent
digital platforms such as Facebook and YouTube, more
and more human behaviors and activities are digitalized
in the form of images, videos, and audio. However, due to
the information’s unstructured nature, there has been a
lack of useful framework and tools that can help businesses
to effectively leverage this information to improve their
practices. As a result, businesses are missing out on the
opportunities to use this information to gain better customer
insights, understand customer preference, improve customer
experience, discover unmet needs and optimize marketing

Shasha Lu, Hye-Jin Kim, Yinghui Zhou, Li Xiao and Min Ding (2022), “Audio and
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effectiveness. In this monograph, the authors present an
overview of audio and visual analytics and discuss how they
can be used by marketers to improve business practices. This
monograph first introduced a framework named Artificial
Empathy (AE) to illustrate different contexts where the
audio and/or visual information emitted by or presented to
an individual are used to improve business decision making.
Next, it presented a review of the cutting-edge techniques
and methods used to mine valuable information and make
useful inferences from the audio and visual data. Finally,
it reviewed the use of A/V analytics in business practices
and concluded with a discussion on the trends in applying
audio and visual data analytics in business. This monograph
aims to help readers understand how the new forms of rich
data will affect the way we do business and gain insights
into harnessing the power of audio, image, and video data
to make useful inferences and improve business practices.

Keywords: artificial empathy; audio analytics; image analytics; video
analytics
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1
Introduction

With the ever-cheaper digital recording equipment and the prevalent
use of online channels for interpersonal interactions such as Facebook,
YouTube, TikTok and Zoom, more and more human behaviors and
activities are digitalized in the form of images, videos and audio. In fact,
one major trend in the digital economy is the exponentially growing
number of images, videos and audios generated and consumed every day.
For example, in one minute there are 700,000 hours of videos watched
and 500 hours of videos uploaded on YouTube, 243,000 photos uploaded
on Facebook and 1,000,000 swipes on Tinder, and 400,000 hours of
music listened on Spotify.1 In addition, the creation and consumption
of the audio and visual content have been amplified by the global
pandemic during the last two years. The ubiquity of audio and visual
information has given birth to the development of technologies and
applications to transform both online and traditional businesses and
marketing practices. For example, face recognition technology has now
been widely used in online and mobile payment systems.2 Over 5 million
face videos have been used by Affectiva, an emotion-analysis start-up,

1https://www.go-globe.com/blog/things-that-happen-every-60-seconds/.
2https://www.bbc.co.uk/news/business-55748964.

3
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4 Introduction

to understand how consumers react to video ads.3 The audio, image,
and video information contains much valuable information on many
topics of interest to businesses, including advertising, branding, content
marketing, retailing, e-commerce, customer relationship management,
product recommendation, and data privacy etc. However, it’s almost
impossible for human beings to process this amount of information on
a daily basis. In order to derive useful insights from this ever-growing
ocean of information, organizations need more efficient and effective
ways to process and analyze the rich audio/visual data and new models
to assist business decision making related to these data.

Over the past decade, there has been growing interest among re-
searchers across many disciplines including business management, com-
puter science, neuroscience, and social science to use automated audio
and visual data analytics for more efficient and effective decision making
in various contexts. However, the applications of audio and visual data
analytics are still very limited in practice and the majority of organi-
zations have yet to unlock the potential of audio/visual data analytics
for business decision making in the post-digital economy. To this end,
many important questions have yet to be answered in this domain,
such as, in what contexts should marketers consider using audio/visual
data analytics? What types of business problems can be and are best
addressed by audio/visual data analytics? What models are available
for different types of problems and what skills should researchers and/or
practitioners develop to better manage and leverage the potential of
audio/visual data in various business contexts? This monograph aims
to address these questions by (1) developing a framework for under-
standing the internal states of individuals based on audio/visual signals
and incorporating works in the domain of audio/visual (A/V) data
analytics into marketing research in order to identify future research
opportunities; (2) providing an overview of methodologies that are
commonly used in conducting research with A/V data; (3) providing a
review of A/V analytics-based research in various business contexts; and

3https://blog.affectiva.com/the-worlds-largest-emotion-database-5.
3-million-faces-and-counting.
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(4) reviewing the business practices using A/V analytics and identifying
the future trends in both research and business applications.

The rest of this monograph is organized as follows: we first propose
a framework for A/V data-based research in the business domain and
discuss how A/V data analytics can be used to support business deci-
sion making in various contexts. We then provide an overview of the
key techniques and tools used in A/V data analytics and discuss the
procedures and key methodological questions. Finally, we discuss how
the A/V analytics has been used in business practices and its trend and
future development.

Full text available at: http://dx.doi.org/10.1561/1700000067
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