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Introduction

Entertainment is an essential part of humanity. Art, music, and technology are some of
the many ways that people find entertainment and identify their values and culture. Due to the
technological society we live in, various forms of entertainment technology have been developed
and have far reaching global impact. Research has shown these positive impacts on health,
education, and quality of life (Goldstein, 2017). There is also significant research into the
negative effects of current entertainment technology which demand questions of how we might
alter them for greater social benefit (Vaidhyanathan, 2022).

For my technical topic, our team is building a robotic foosball table as a form of
entertainment technology that interacts with the physical world. The system we create will play
one team of a miniature fooshall table so that a user can play against it. This involves five main
subsystems: a camera to sense the ball, software to determine the ball’s position, a
microcontroller to interface with the hardware, a printed circuit board to control the motors, and
a mechanical system to move the rods. By creating this system, users will be able to practice
foosball skills and enjoy the game without needing others to play.

For my sociotechnical topic, | will be researching music streaming services and their
impacts on society. Specifically, | will be comparing their contributions to the effects described
in Antisocial Media: How Facebook Disconnects Us and Undermines Democracy (2022). As
entertainment has been shown to help and to harm, it is important to get a deep understanding of
services that millions of people use every day and how they affect our collective well-being.
Though music streaming services seem to play the straightforward role of providing access to
music content, there may be hidden realities that both contribute to and oppose the impacts of

Facebook.



Technical Topic: Creation of an Automated Foosball Table Opponent

Foosball is a table version of soccer where typically two or four competitors spin rods in
order to move miniature players towards hitting the ball. Likely invented in France, foosball has
taken various forms throughout its history and has been an enjoyable pastime for many
(Workman, 2013). Sources of entertainment like foosball induce positive emotions and
contribute to human well-being and health (Goldstein, 2017). Our team will build a robotic
foosball opponent that can play one of the teams on a miniature table. This will allow for practice
that doesn’t require another person. Additionally, the design of the foosball table is intended to
spark users’ interest in various technical domains like image processing, circuit design, software
engineering, and mechatronics. These skills can be used to help society in many ways through
creating medical devices, safe home electrical systems, communication technology, and more.

Robotic foosball tables have been created before, largely by members of academic
institutions in similar learning contexts. Gregory Cohen, a professor of neuromorphic systems at
Western Sydney University, created a foosball robot as a means of applying neuromorphic
algorithms, which are algorithms based on how the brain works (2022). Graduate students Sven
Bambach and Stefan Lee from Indiana University used foosball as a means for exploring
computer vision techniques for tracking (2012). Rather than building a physical system that
responded in real time, their work tracked a live foosball game with each players’ state and the
ball’s position. Our work is unique from what has already been done given the scale and
constraints. The other projects which created physical foosball opponent systems did so on full-
sized foosball tables with expensive components. Ours is done on a small foosball table with a

much lower cost constraint, which will make our design usable by many more people.



Our system will be composed of five main subsystems. A camera will be placed above
the table which will capture the current state of the game in real time. This data will be processed
by a Raspberry Pi! which will run computer vision algorithms to determine the current position
and velocity of the ball. A microcontroller will use the ball’s position and velocity along with the
current state of the foosball player rods to determine how to move the rods. In order to design
this algorithm, we will use concepts from control theory, image processing, and machine
learning. The microcontroller will communicate the movement commands to a printed circuit
board which will drive the motors of the mechanical system. The mechanical system will use two
motors to control each rod: one motor which rotates the rods for kicking the players, and the
second which drives a belt system to move the rod in and out. Through this system, the

automated foosball table will be designed for an enjoyable and educational playing experience.

STS Topic: How Music Streaming Services Contribute to and Oppose Facebook’s

Impact on Disconnecting People and Undermining Democracy

In Siva Vaidhyanathan’s book Antisocial Media: How Facebook Disconnects Us and
Undermines Democracy, he argues that Facebook has heavily contributed to negative effects on
democracy and our collective social life (2022). Vaidhyanathan is the Robertson Professor of
Media Studies and director of the Center for Media and Citizenship at the University of Virginia
and has written many related books (Siva Vaidhyanathan * Faculty Directory, University of
Virginia, n.d.). The key mechanisms he identifies are the push of radicalizing and misleading
content, amplification of strongly emotional content, and creation of echo chambers which

reinforce beliefs. Each of these incentivizes reactionary involvement and elevated emotion while

! https://www.raspberrypi.com/



devaluing complex dialogue with diverse perspectives. Like Facebook, music streaming services
are technologies that have a dominant presence in the lives of people around the world with at
least half a billion subscribers in 2021 and even more free listeners (“Music Streaming Statistics
in 2022 (US & Global Data),” 2022). In my research, | plan to investigate how music streaming
services both contribute to and oppose the phenomena observed from Facebook.

In order to get a more complete picture of the sociotechnical landscape surrounding
music streaming services, | will use actor-network theory to interpret the actors involved and the
relationships between them (Latour, 1996). This is a helpful framework because the technology
itself is treated as an actor which will allow for thoughtful analysis of the design of these systems
along with their social impacts and relevant social groups. The main research method I will use
to understand these factors is literature review of related primary and secondary sources.

One of the key actors within music streaming services is the playlist, which Eriksson,
who was the primary author of a book dissecting the workings of Spotify and has published in
peer reviewed journals, observed as a logistical “container” (2020). This view comes from the
dichotomy of seeming controlled on the outside with other less obvious things happening on the
inside. An example of this is many “fake artists” on some of Spotify’s playlists like “Piano &
Chill” which were exposed in 2017 by Music Business Worldwide (and which Spotify denied)
(Ingham). Possible hidden realities like this demand a deeper level of analysis to see the more
subtle effects that streaming services may have compared to clearer realities seen from
Facebook.

Since the inception of music streaming services in the twenty first century, their goals
and means of competition have shifted. After the free file sharing approach that companies like

Napster used in the early 2000s, music streaming services addressed the societal desire for legal



unlimited access to music content. With similar content among services and the difficulty of
navigating endless content for users, streaming services started to focus on social functionality
where music discovery could happen in community. Today, following the trend of other
platforms like Facebook, music streaming services have a high emphasis on algorithmic
recommendations and personalization (Maasg & Spilker, 2022). Morris & Powers argue that the
focus of streaming services has become creating “branded musical experiences” in a frequently
cited article (2015, p. 106). Because of the intentional curation of content, Morris & Powers
(2015) seem to imply that this takes the choice away from the user. This is an interesting
possibility to consider but seems to embrace technological determinism.

These hidden factors and subtle design decisions are a part of the lives of millions of
people in a culture where the realities seen in Facebook are widespread. As | research the actor-
network in and around music streaming services, | seek to understand ways that they contribute
to and oppose undermining democracy and disconnecting people. Underneath this research are
many questions. Are the recommendations based on “relevance” an extension of the listener or
are they external forces with unexpected consequences? Despite seeming to broaden music taste,
do music streaming services tend to narrow listing habits? If they don’t, in what ways do they
resist the echo chambers of Facebook? If they do, do they contribute to them? how? Do music
streaming services’ designs for profit match up with the best interests of the users or do the
designs chase profit at the users’ expense? In seeking to answer these questions and understand
the parallels with Facebook, | hope to envision changes that would help make music streaming

services a greater individual and collective benefit.



Conclusion

With entertainment technology playing a key role in our lives today, the design and
evaluation of these technologies are essential. My team’s robotic foosball opponent will serve to
create an enjoyable experience that also aids the education of the users. Because of the smaller
size compared to similar efforts, the design will be less restricted to the wealthy and bring
benefits to more people. My STS research will help to understand the unseen roles that music
streaming services play in our collective social lives and how they compare and differ to the
effects seen from Facebook. This will allow for thoughtful reflection on how to design these and
similar services to be a greater benefit to society’s ability to engage with diverse cultures and

have constructive dialogue.
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