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Abstract. The use of science-fiction movies and series to stimulate and gen-
erate real-world technological innovations and devices is often utilized by
Human-Computer Interaction researchers, user experience professionals and
science educators. It is widely acknowledged that science-fiction has had an
impact on the development of interactive technology. However, this impact has
neither been fully conceptually developed nor quantitatively determined. This
research aims to provide a conceptual research agenda for the relationship
between science-fiction and Human-Computer Interaction. To advance this
agenda, we introduce a possible quantification framework utilizing scientometric
analysis, in particular, citation- and keyword analysis of peer-reviewed publi-
cations in Computer Science to quantify the reciprocal connection of
science-fiction media and Human-Computer Interaction.
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1 Introduction

The relationship and synergy between popular science-fiction (Sci-Fi) movies and
series and real-world Research and Development (R&D) has been acknowledged
within the scientific community, with the latter often using the earlier as inspiration for
its projects and endeavors. In this study, we discover traces, identify evidence and
review relevant state-of-the-art research in media and academia to recognize synergy
effects of this bi-directional relationship Sci-Fi visualizations and real-world science.
In particular, we focus on the field of Human-Computer Interaction (HCI) located
within the extensive Computer Science area. In the first part of this research, we give an
account of the relationship between Sci-Fi and R&D through explicit referral and
examples of Sci-Fi movies and series in popular news as well as scientific proceedings
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and publications, extending notions of anecdotal evidence. We further mention applied
professional associations and computer science education studies to substantiate an
account of the undeniable impact of Sci-Fi media on the inspiration and creativity of
scientists and vice-versa. We then condense these recent efforts in a comprehensive, but
conceptual research agenda to study, advance and systematically put a figure on this
relationship. To do so, we propose a quantification framework and outline measure-
ments to study the charted relationship and conceptual research agenda of HCI and
Sci-Fi media.

2 Background

Sci-Fi movies and series have depicted innovative devices and technologies well ahead
of their initial conceptualization in R&D. In this section, we draw upon the broad fields
of Science, Technology, Engineering and Mathematics (STEM), and in particular the
field of Computer Science and HCI to show how these utilize and intersect with Sci-Fi
movies and series in a variety of ways.

For instance, Metropolis, a German Sci-Fi dystopia from 1927 shows one of the
earliest depictions of a video phone call. Stanley Kubrick’s movie, 2001: A Space
Odyssey, reportedly engaged multiple science advisors on the production of the movie.
According to Kirby’s research [12], anthropologists, aeronautical engineers, nuclear
physicists as well as statisticians advised on the production of the space epos. In parallel,
more than 50 consultations with private companies, government agencies, university
groups and research institutions were undertaken by the production staff. The goal was
to accurately depict space science and technology, supercomputers, future interfaces and
the possible event of a technological singularity. Spielberg’s Minority Report is yet
another example of this mutual relationship, with the movie depicting highly person-
alized technologies, such as targeted advertising and biometrics as well as innovate
gestural interfaces. The latter are attributed to John Underkoffler, a MIT researcher,
whose gestural interfaces in Minority Report have been adopted by Boeing as a “spatial
operating system featuring gestural input and high-definition graphical output to
analyze large data sets in real time” [18]. Christopher Nolan, the director of Interstellar,
recently collaborated with the world-renowned theoretical physicist Kip Thorne [25].
Thorne, collaborating as technical advisor and executive producer, helped to accurately
portray what life on a Mars space station would be like. Contemporary Sci-Fi movies,
such as Her and Ex Machina extend depictions of artificial intelligence, consciousness
and humanoids in future societies to both, illustrate forthcoming science, technology
and society (STS) issues and question the ethics of probable robot-human relationships.

The improvement and availability of special effects technologies for movies and
post-production techniques, such as chroma-keying, computer-generated imagery,
computer animation and virtual cinematography become an everyday tool for movie
productions. Depending on the budget, Sci-Fi movie productions can draw on an
unlimited and unprecedented number of visualizations toolkits and techniques to
showcase future societies in Sci-Fi movies and series. For instance, Schmitz et al. [20]
determine three key factors contributing to the applicability of interaction design in
Sci-Fi movies which are: (i) the available special effects technologies, (ii) the available
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budget and (iii) the overarching importance of the role of technology within the movie
itself. Academic research has gradually recognized the interdisciplinary intersection of
HCI, interaction design, Computer Science and STEM fields with Sci-Fi media. As
Perkowitz [19, p. 215] states: “interactions between science and science-fiction involve
books as well as movies. Books are better than films at conveying complex ideas [ ...]
but the enormous power of films to reach millions can’t be downplayed.”

In conjunction with these links, Kirby [13] presents a series of qualitative studies on
the collaboration of film-makers and real-world scientists. Further studies have dis-
cussed the emergence of HCI and Sci-Fi movie collaboration frameworks [12, 20] as
well as the growing liaison of scientists and filmmakers [22]. Additionally, empirical
studies on the topic found correlations between classroom creativity and Sci-Fi media
[15] as well as the potential value of Sci-Fi media for computer-science higher edu-
cation [8].

Likewise, the importance of stories and constraint-free reasoning is discussed
extensively by Bleecker [4], Tanenbaum [24], Dunne and Raby [6] and Lindley and
Coulton [16] concluding in the emergence of design fiction. Design fiction, although a
contested term is generally understood as a method of critical design to develop fic-
tional and narrative scenarios to envision, explain and raise questions about possible
futures for design and society while neglecting any technical constraints or feasibility.

In many regards, the technical feasibility of a Sci-Fi technology has not prevented
scientists from deductive reasoning and action towards possible real-world implica-
tions. For example, physics students calculated the energy necessary for a ‘death star’
planet destroyer from the world-wide known Star Wars franchise [5]. In a more applied
sense, the practicality of the technologies, devices, interfaces and interactions portrayed
in Sci-Fi movies and series have been investigated as means to delineate Sci-Fi
heuristics and design patterns in multimodal, fictional interfaces [21].

Moreover, professional HCI and interaction design associations, such as the User
Experience Professionals Association (UXPA) [26] as well as STEM periodicals, such
as the Biochemist Society [3], have published special issues on Sci-Fi and interaction
design, design fiction and the utility of Sci-Fi in the classroom and elsewhere.

3 Conclusions

In conclusion, we present both, a conceptual research agenda that combines Sci-Fi
media and HCI in addition to a quantification framework of the said agenda.

The center of this agenda constitutes the growing relationship between HCI and
Sci-Fi media, which gives an account of a bi-directional synergy between both fields,
as outlined in section two. This bidirectional relationship is enclosed in six distinct
items. We present and discuss each of these item briefly to reflect on their importance
in facilitating innovative HCI research.

In addition, we propose a quantification framework to measure the relationship
between Sci-fi movies and series and real-world R&D to quantify and assess aspects of
this conceptual research agenda to, for instance, highlight specific fields within STEM
which have a stronger or weaker correlation with Sci-Fi production in terms of inspi-
ration, collaboration, economies, pedagogic opportunities and scientific production.
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3.1 A Conceptual Research Agenda of HCI Advancement and Sci-Fi
Media

First of all, the audiovisual presentation of technologies, interfaces and interactions
within a strong narrative to depict potential applications, technologies and futures build
the core of our proposed research agenda. The interchange of scientists and film-makers
can both, facilitate representations of technology and devices for inspiration and
evaluation in HCI research and advance real-world technology as well [18, 21].

Second, we acknowledge and built upon concurrent research programs on this core
relationship of HCI in conjunction with Sci-Fi movies and series as well as vice-versa
[12, 13, 20]. However, these agendas neglect, or do not consider, any potential
methodology, in particular a quantification framework, to measure these relationships
across, for instance, Computer Science subtopics.

Third, our research agenda recognizes educational and pedagogical opportunities of
Sci-Fi for innovative HCI and Computer Science schooling as evidenced in evolving
university curricula, such as Sci-Fi based prototyping courses [14] as well as the advent
of new methods, for example design fiction [16] and Sci-Fi prototyping [9].

Fourth, we identify emerging economies and job markets for scientists as the new
role of researchers as part of movie productions has been poorly researched. In the
context of previous studies which show long-lasting and general collaboration
arrangements of scientists and movie producers [12, 13, 22], we identify specific and
incremental developments. For example, standardization efforts of the position titles of
scientists on Sci-Fi movie credits currently range from ‘technical advisor’ to ‘science
consultant’ to “futurist’ despite the fact that scientists are occasionally not referred at all.

Fifth, the broader socio-technical impact of Sci-Fi on emerging HCI technologies
and subtopics through studies of STS. For example, emerging R&D areas, such as
artificial intelligence, robotics or cybersecurity [14] and the cinematic depiction of the
said may well be related to the perceived technology readiness of the audience. For
instance, Sci-Fi movies and series stereotypically depict either a utopian future vision
with seamlessly integrated technologies which benefit the many or society as a whole or
— in stark contrast — a dystopian setting, where information and communication tech-
nologies are appropriated by a few for base motives such as surveillance or oppression.

Sixth, the recognition and consideration of the dominance of western Sci-Fi movie
productions or ‘Hollywood’ neglecting niche productions from, for instance India,
Russia, China or Japan as well as independent studios [17]. The notion of this cultural bias
is part of our conceptual research agenda while in the meantime the impact on scientists,
audiences and the whole popular culture may well be studied through STS research.

3.2 A Quantification Framework of HCI Research and Sci-Fi Media

Current research lacks of an effective methodology to quantify the outlined bidirec-
tional, multi-faceted relationship between HCI and Sci-Fi in all its aspects and evo-
Iutions. Among others, the primary aim of this exploratory study is to establish a
ground truth for a quantification framework of the link between HCI and Sci-Fi movies
and series. To address this imminent research gap, we aim to deliver a first of a kind
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measure of the central research question of our conceptual research agenda, that is to
say a quantification of the mutual relationship between both fields.

To do so, we propose to use a combination of tools in a pilot study of a selected

sample of HCI relevant, peer-reviewed collections. Specifically, we propose using
keyword analysis, text mining and citation analysis of a sample of referred publications
of established HCI collections. The process is roughly outlined below:

1.

In a first step, we propose title and key-word/meta-data analysis through a dic-
tionary (for example Sci-Fi, future visions, movie titles, advisor titles etc.) to
identify and filter very closely related papers who inform on the relationship of HCI
and Sci-Fi media.

. In a second step, we intend to use text mining and qualitative content analysis of the

sampled papers to understand the context of the cited Sci-Fi concept in relation to
the HCI research more detail. For example, we can determine which subtopics of
HCI, such as mobile computing, robotics, wearables or virtual reality more fre-
quently refer to Sci-Fi media in comparison to other fields. This should allow us to
explore why certain subfields are more prone to mention Sci-Fi movies and series
than others.

In a final step, we suggest citation analysis of identified publications in the previous
steps to trace related research in the publication itself and the domain under review
and link, for example, research curricula of authors or institution affiliations to our
analysis.

In summary, we believe that a combination of the afore-mentioned approaches will

- in an ideal case scenario - provide us with an improved and measurable understanding
of the impact and mutual relationship of Sci-Fi media and HCI research.
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