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Abstract
There are increasing expectations that algorithms should behave in a manner that is socially just. We consider the case of
image tagging APIs and their interpretations of people images. Image taggers have become indispensable in our information ecosystem, facilitating new modes of visual communication and sharing. Recently, they have become widely
available as Cognitive Services. But while tagging APIs offer developers an inexpensive and convenient means to add
functionality to their creations, most are opaque and proprietary. Through a cross-platform comparison of six taggers,
we show that behaviors differ significantly. While some offer more interpretation on images, they may exhibit less fairness toward the depicted persons, by misuse of gender-related
tags and/or making judgments on a person’s physical appearance. We also discuss the difficulties of studying fairness in
situations where algorithmic systems cannot be benchmarked
against a ground truth.

Introduction
Image analysis algorithms, which infer what is depicted in
an input image, represent one of the most widely used applications of computer vision. Since Krizhevsky and colleagues’ introduction of the use of deep learning for image classification in the ImageNet Challenge1 (Krizhevsky,
Sutskever, and Hinton 2012), the technology has rapidly improved. More recently, researchers have simplified the overall approach (Simonyan and Zisserman 2014), at the same
time developing more efficient ways to manage the necessary computational resources (Szegedy et al. 2015).
Along with the improvements in performance, image
analysis has moved beyond more constricted contexts (e.g.,
analysis of satellite or medical imagery) into consumer applications. We increasingly communicate in a visual manner, and image analysis algorithms enable us to organize or
retrieve multimedia content in real time, at the same time filtering out items inappropriate in a given context. These algorithms also influence which content is pushed to consumers;
image recognition tools are commonly used in digital asset
management, enabling professionals to find and distribute
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relevant content (e.g., in a digital marketing campaign), and
to track its consumption by and popularity with consumers.
Image analysis technology is also transforming commerce, making online and in-store shopping more personalized and convenient.2 It underpins the application of emerging technologies, such as augmented reality (AR), in this
domain. For instance, in a retail setting, image recognition
(e.g., detecting a target brand or product in the shopper’s
physical proximity) could be used to enable the triggering of
a personalized digital and/or AR experience. Image recognition and AR APIs specifically tailored to creating such
“scan-and-shop” marketing strategies are already available.3
Despite the uptake of image analysis in consumer-focused
applications, problems can occur, particularly when algorithms process people-related media. High-profile incidents
covered in the media have illustrated that image analysis algorithms have the potential to yield socially offensive and
discriminatory output, and that the public expects accountability when algorithms behave badly. Most notably was the
2015 Google Photos incident, in which a Black software engineer’s photo depicting himself and a friend, was labeled
with the tag “gorillas.” Google immediately apologized and
vowed to find a solution. However, the solution announced
in 2018, which involved removing the offending tag from
the database, was criticized as an “awkward workaround.”4
Particularly on social platforms, users carefully craft their
self-presentation (Birnholtz et al. 2014). In fact, some findings suggest that social media spaces are projections of one’s
idealized self (Chua and Chang 2016) and that the practice
of uploading “selfies” can contribute to a feeling of selfworthiness (Stefanone, Lackaff, and Rosen 2011). Given incidents such as the above, it is easy to envision how image
analysis could adversely affect users’ sense of well-being
when output tags on images are offensive or otherwise seen
as unjust. Therefore, it is crucial to understand how image
analysis algorithms treat people-related media, and to develop ways to audit them. This is particularly important because the use of proprietary algorithms by third party de2
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