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Abstract
This article investigates the media’s construction of public perceptions of future human–
machine relationships related to artificial intelligence (AI) development and reflects on how 
such perceptions play a role in shaping strategies for the use of AI in Denmark. Through 
a critical discourse analysis of 253 newspaper and magazine articles published from 1956 
to 2021, it shows how conflicting discursive positions are constructed, representing what 
I refer to as public AI imaginaries. The analysis shows that newspapers and magazines 
tend not to distinguish between futuristic descriptions of the human–machine relationship 
of AI and the human-centred principles of intelligence amplification (IA). Furthermore, it 
demonstrates how principles of IA are reflected in the Danish strategies for AI in practice. 
While the discursive ambiguity has fuelled public debate, it leaves the term AI relatively 
vague, thereby creating uncertainty rather than possibilities for a form of human-centered 
AI in empirical reality.
Keywords: imaginaries, artificial intelligence, intelligence amplification, public discourse, 
human–machine relationship

Introduction
In recent years, the digital agenda in Denmark and elsewhere has been marked by the 
launch of a number of public strategies focusing on developing ethical guidelines re-
garding the implementation of artificial intelligence (AI) in society (Robinson, 2020). 
In these guidelines, AI – an umbrella term covering a variety of technological solutions 
and machine learning methods – is characterised by increasing investment and optimism, 
but at the same time is linked to a number of cases where its use in society has been 
regarded as problematic (Kerr et al., 2020). Such aspects play a central role in public 
meaning-making and people’s encounters with AI. Public media venues, including so-
called legacy media, have played a central role in covering the topic and have thereby 
fuelled considerable debate on AI in Denmark and globally. 

From a historical perspective, printed newspapers and technology magazines have 
been particularly prominent in this regard, and active for a much longer period than 
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digital media outlets, serving to set a public agenda both before and during the period 
when AI was coined as a term in 1956 (Markoff, 2015). Thus, newspapers and magazines 
have played a central role in shaping collective perceptions and public imaginaries of 
AI. This has been combined with political strategies putting AI on the agenda, and as a 
result, AI has become a much-discussed topic publicly. However, if we are to understand 
the importance of AI in society and use it in responsible, human-centric ways, we must 
understand the background against which the AI debate has taken place. 

Being one of the world’s most digitised countries (e.g., European Commission, 
2020), Denmark presents an interesting case for studying public imaginaries of AI. 
As a small, innovative, and internationally oriented country, Denmark is known for 
prioritising new technology and quickly adapting to new technological opportunities 
(Digital Growth Panel, 2017; Ministry of Industry, Business and Financial Affairs, 
2018). With official Danish political strategies putting the digital transformation of the 
welfare state high on the agenda, Denmark can be regarded as a visionary country that 
is perhaps ahead of others in relation to public debate in this area. The Danish context 
thus makes a particularly relevant case for studying how current public AI imaginaries 
about human–machine relationships are constructed, what they entail, and how they 
come to matter in society.

This article offers a historical analysis of the Danish print media’s coverage of AI, 
which has been crucial in forming the background for a collective discussion of AI – re-
flected in what I refer to as the construction of public AI imaginaries about human–ma-
chine relationships. By way of a critical discourse analysis, supported by a quantitative 
content analysis of articles on the subject of AI, I investigate how such imaginaries 
have been constructed in Danish newspapers and magazines. I further identify how 
they have been significant in shaping the current strategic plans for AI in Denmark.

AI agendas, discourses, and framings – a global overview
Following the launch of several political AI strategies at national (Dutton, 2018) and 
transnational levels (European Commission, 2018), an emerging body of academic 
literature is focusing on the intersection of AI imaginaries, discourses, and framings. 
Some of this literature deals with AI strategies in national settings, such as Australia 
(James & Whelan, 2021), Germany (Köstler & Ossewaarde, 2022), the UK (Brennen et 
al., 2020), and China (Zeng, 2021), whereas other studies take a global or transnational 
approach (e.g., Bareis & Katzenbach, 2021; de Sousa et al., 2019; Jobin et al., 2019; 
Natale & Ballatore, 2020; Paltieli, 2021; Radu, 2021; Roberge et al., 2020; Sinanan & 
McNamara, 2021). For instance, Bareis and Katzenbach (2021) conducted an empirical 
study of how AI imaginaries are being presented in the national AI strategies of China, 
the US, France, and Germany. Their analysis reveals remarkable differences in the con-
struction of AI imaginaries, although they identify a common rhetorical trait running 
through the strategies of framing the imagined AI future as an uncertain but inevitable 
path (Bareis & Katzenbach, 2021). These findings correspond with the ambiguity iden-
tified by Roberge and colleagues (2020) in their study on public AI discourse in three 
cases of public debates on AI imaginaries. As they argue, this ambiguity “comes with 
an uncertain and contingent future” and goes hand in hand with the “multifaceted hype” 
surrounding AI imaginaries (Roberge et al., 2020: 4).
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However, previous findings also suggest that although AI imaginaries often operate 
on a global or transnational scale, they come to prominence when they are performed 
and articulated within national and local societal institutions and contribute to actual 
social practices (e.g., Schiølin, 2020). This includes national news media institutions, 
as shown in, for instance, Brennen and colleagues’s (2020) study on AI imaginaries in 
British news media and Vicente and Dias-Trindade’s (2021) study on how AI is framed 
in the Portuguese national press. Both studies point to a co-constructive link between 
national public news media institutions and national governmental strategies in the de-
bate and digital agenda surrounding AI. Likewise, they identify a “persistent ‘hubris’” 
articulated though rhetorical and discursive patterns in news media that is based on the 
myth that machines will soon be able to outperform and replace human intelligence 
(Brennen et al., 2020: 33; see also Natale & Ballatore, 2020).

Notably, despite being a digital global frontrunner, Denmark is rarely studied as an 
individual case in the literature on the construction of AI imaginaries. Schiølin (2020), 
though, examines the discourses and imaginaries of the fourth industrial revolution (4IR) 
related to the development of AI in a specifically Danish context. He uses the concept 
of “future essentialism” – the “discourses, narratives, or visions that, through different 
means and practices […] produce and promote an imaginary of a fixed and scripted, 
indeed inevitable, future” – to analyse the performative role of these imaginaries, in 
which they ultimately define and govern specific future scenarios (Schiølin, 2020: 543). 
One example Schiølin cites is how Danish politicians in the Siri Commission (a Danish 
commission set up for developing recommendations regarding AI and digitisation) re-
produce internationally held 4IR imaginaries by simply asking “how to harness and steer 
this predetermined future” for Denmark, instead of “questioning the premises of 4IR 
and its desirability, or envisioning other possible destinations for the future” (Schiølin, 
2020: 555). Hockenhull and Cohn (2021) approach imaginaries related to Denmark’s 
AI agenda in an ethnographic study of private and public Danish tech events. As found 
in some of the above-mentioned studies on national AI strategies, Hockenhull and Cohn 
(2021: 304, 317) emphasise the rhetorical nature of constructing AI imaginaries that 
are “taken up in practices” as they are socially performed by corporate agents towards 
a wider public at Danish local tech events and conferences, through “different articula-
tions of hype”. This article complements and further expands such research by casting 
a wider net across AI as it has been articulated in public debate over time and exploring 
how this has influenced current AI strategies.

The general discussion of contemporary scholarship on the digital agenda and AI 
strategies indicates that the national setting serves as an important venue for studying 
how specific AI imaginaries are constructed, what they entail, and how they contribute 
to formulating current national AI strategies, as well as how national news media play 
a role in shaping the public construction of AI imaginaries. In this article, I investigate 
Danish news media, technology magazines, and official strategies as important places 
to look for ways in which the concepts of AI, human, and machine are collectively 
imagined.
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AI imaginaries
Jasanoff (2015a: 11) argues that people’s articulation of imaginaries about technological 
phenomena are sociotechnical by nature; they are constructed through social practices 
and “characterised by a number of specific collective visions of what is in the interest 
of society”, including individual and collective perceptions about technology’s future 
impact on humans. More specifically, Jasanoff refers to them as “sociotechnical imagi-
naries”, defined as, 

collectively held, institutionally stabilized, and publicly performed visions of 
desirable futures, animated by shared understandings of forms of social life and 
social order attainable through, and supportive of, advances in science and tech-
nology. (Jasanoff, 2015a: 4)

Central to this definition is that imaginaries can be articulated collectively within smaller 
groups in society. In addition, several different and conflicting imaginaries can coexist in 
a way where societal power institutions, such as the media, have the ability to prioritise 
and legitimise certain imaginaries above others (Jasanoff, 2015a, 2015b).

In line with Jasanoff’s (2015a, 2015b) definition of sociotechnical imaginaries, 
scholars have studied how (big) data imaginaries (e.g., Beer, 2019; Lehtiniemi & 
Ruckenstein, 2019; Olbrich & Witjes, 2016; Ruppert, 2018; Williamson, 2017) or 
algorithmic imaginaries (e.g., Bucher, 2017; Lomborg & Kapsch, 2019; Mager, 2015; 
Seaver, 2017) feed into social change. For instance, Beer (2019) highlights the so-
ciotechnical nature of imaginaries in an analysis of how visions of (big) data futures 
instigate social practice when they are deployed as “actual data solutions” within the 
data analytics industry. In a similar vein, Bucher (2017) examines the “productive-
ness” of public text-based reflections on algorithms and on the ways in which public 
spheres (i.e., spaces where people meet and discuss algorithms) shape not only the 
way people think and talk about algorithms, but also the practical and technological 
aspects of the algorithm itself. This correlates with Jasanoff’s (2015b) description 
of how such articulations are part of an ongoing, dynamic, and socially constructed 
process, where specific perceptions of technology in future scenarios emerge and 
become embedded within society; over time, some of these perceptions will stabilise 
and become more prominent than others. 

Furthermore, Bucher (2017) points out how people tend to construct their own im-
aginaries in situations where technology is considered non-transparent or too complex 
to comprehend. As such, the concept of imaginaries and their sociotechnical nature can 
be used as a framework for studying advanced technological phenomena and their social 
impact, even when they are difficult to gain access to (Bucher, 2017). This resonates with 
Lomborg and Kapsch’s (2019) way of approaching the same phenomena. Rather than 
trying to “open the black box itself”, they use the concept of decoding to understand how 
Danish media users imagine and respond to algorithms in their daily lives (Lomborg & 
Kapsch, 2019: 2). Thus, literature on sociotechinal imaginaries invites us to study how 
they are publicly articulated, as this is essential for understanding “technology in the 
broad sense of shaping our society” (Lomborg & Kapsch, 2019: 4).

Because of the rapid and diversified nature of how advanced technology is currently 
being developed, we cannot only study the sociotechnical imaginaries in isolated frag-
ments of the advanced technological systems of today, such as big data and algorithms. 
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Instead, we must direct our attention towards the broader range of technological phe-
nomena and solutions encompassed by “AI” in order to better understand how imagi-
naries about today’s systems are constructed and how they might feed into actual social 
practice, and ultimately, lead to change. This includes taking into account the different 
technological approaches to AI that have emerged as different sets of collectively held 
visions and imaginaries of AI.

IA – a human-centered approach to intelligent systems
The notion of intelligence amplification (IA) plays an important role when studying how 
AI imaginaries come about, since IA represents an alternative approach to the imple-
mentation of intelligent systems. The notion of IA developed in 1956 in parallel with 
AI (Markoff, 2015), thus offering two visions for developing intelligent systems. AI is 
based on a vision of automation and aims at developing machines able to achieve a level 
of intelligence in line with humans, so they are able to take over human tasks (Jarrahi, 
2018). In contrast, IA is based on the idea that by combining the strengths of machines 
and humans symbiotically, technology can amplify human intelligence (Guszcza et al., 
2017; Jarrahi, 2018; Licklider, 1960). In this scenario, humans are considered the entity 
leading the collaboration with machines, whereas the ultimate goal of AI is to develop 
machines that are able to make decisions on behalf of humans. Thus, in contrast to AI, 
IA presents a human-centric approach, targeting some of the concerns that have been 
subject to discussion regarding AI and the human–machine relationship, such as the fear 
that machines will eventually supersede humanity (Guszcza et al., 2017). 

Although IA as a term has not been used as extensively as other terms for similar tech-
nological solutions – such as decision support systems (DSS), recommender systems, 
and automated decision-making systems (ADM) – the fact that it developed in parallel 
with AI reflects much of the focus on ethics and human involvement that can be seen 
in today’s AI debate, both in news media and AI strategies. In this way, IA represents 
another category of AI that, at its core, takes humans as the starting point by focusing 
on aiding and augmenting, rather than replicating human intelligence. It is this aspect 
of IA that seems to have led to the current focus in AI strategies on developing ethical 
systems and solutions to benefit society. 

Thus, the differentiation between AI and IA makes it possible to point out some of the 
fundamental differences in the construction of visions for developing AI that are seen to 
this day. These differences are central to the following analysis of how AI imaginaries 
are constructed over the entire history of AI being featured in media and strategies. I 
therefore take AI and IA to represent different sociotechnical imaginaries that are re-
flected in a set of fundamentally conflicting discursive positions in the current AI debate. 
Furthermore, I posit that understanding the construction of AI imaginaries requires a 
discursive study of how these specific imaginaries are framed and communicated in 
linguistic, discursive, and social practices.

Linguistic, discursive, and social practices
Fairclough (2013: 418) defines discursive practices as “ways of representing the is-
sues, the potential benefits, the risks and dangers” of a given subject. He argues that 
imaginaries can be seen as “representations of how things might or could or should be 
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[...] – projections of states of affairs, ‘possible worlds’” (Fairclough, 2013: 266). Such 
instances of discourse are thus “positioned representations […] – positioned in the sense 
that different positions in the social relations of social practices tend to give rise to dif-
ferent representations” (Fairclough, 2013: 443). This indicates that as different types 
of discourse represent reality in different ways, they can be regarded as representing 
different “positionings” of the same dynamic context that both shape and are shaped by 
such discursive positionings (Fairclough, 2013; Halkier, 2011). Specific elements of such 
dynamics might be, for example, media texts (discursive events), including instances of 
language and discourse expressed through texts (discursive practices) in which choices 
are made which emphasise some perspectives rather than others. This is closely related 
to Fairclough’s (2013) notion of hegemony, which refers to the dominance and valori-
sation of a specific set of beliefs and values over others, articulated and performed by 
an influential group or power institution. At the same time, it is part of a bigger social 
context which can be seen as constituting “ways of acting and interacting with other 
people in speech or writing [emphasis original]” whereby social relations are being pro-
duced and reproduced (Fairclough, 2013: 418). I operationalise the discursive analysis 
of sociotechnical imaginaries of AI (and IA) by addressing linguistic, discursive, and 
social practices in turn. 

Methods
As part of the definition of sociotechnical imaginaries, Jasanoff (2015a) describes 
how societal power institutions, such as media institutions, influence the positioning 
of particular imaginaries over others and thereby influence which future visions of 
technology come to the public’s attention. As I regard media as a central empirical 
source for studying imaginaries, for this study I collected a range of articles from 
Danish newspapers and technology magazines as well as official Danish strategies on 
developing and implementing AI in society. The data corpus covers the persistence and 
temporal development of media coverage about AI and the human–machine relation-
ship, which are crucial to establishing sociotechnical imaginaries (Jasanoff, 2015b). I 
take Danish newspaper and magazine articles to represent general societal communi-
cation, influencing the way in which humans perceive and understand themselves as 
part of the world they live in and the way in which they perceive technology (Jensen, 
2013). Furthermore, official reports published by the Danish government give insight 
into the particular AI imaginaries that are being stabilised and legitimised in Denmark 
and elsewhere (Jobin et al., 2019).

To build the corpus, I carried out a systematic selection of all newspaper and mag-
azine articles on humans, machines, and AI from January 1956 to January 2021. I 
searched for and extracted these articles from the Mediestream and Infomedia archives 
(Mediestream, n.d.; Infomedia, 2021), which offer digital access to news published in 
Denmark. Mediestream was used to search for articles from 1956 to 1990, and Infomedia 
for articles from 1990 to 2021. While it is possible that the sampling was affected by 
Mediestream’s and Infomedia’s different archiving structures, I allowed an overlap of 
ten articles to ensure that both archives provided the same results from 1990 onwards. 

To consider historical changes in the discourse associated with the debate on AI and 
the human–machine relationship, the archives were searched for longer articles (700+ 
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words) written in a Danish context. More specifically, the archives were searched for 
articles containing the Danish words for the following: “human”, AND “electro brain”, 
“robot”, “machine”, “data machine”, or “electric calculator”, AND “artificial intelli-
gence” (including Danish variants “kunstig intelligens” and “artificiel intelligens”), 
“simulated intelligence”, “machine learning” (including Danish variants “maskinlæring” 
and “maskinel læring”), “expert system”, or “expert support system”. The first group of 
keywords in the search string included several words representing the historical changes 
in how a computer has been referred to in Danish. In a similar vein, the second group of 
keywords represented the historical changes in the Danish language for what is today 
typically known and referred to as artificial intelligence. The keywords were identified 
via an initial chain search in literature on the field, including that written by the pioneer 
in Danish computer science research, Peter Naur (1954). 

The sampling of official strategies was carried out by searching for publications on 
the website of each Danish ministry. Due to the narrow search options on these web-
sites compared with the two media archives, the websites were searched for strategies 
containing one of the Danish words for AI, as listed above, within the same time period 
as the gathered articles. The sampled strategies from public agencies address current 
societal matters directly, as they concern the contemporary implementation of AI in 
Danish society.

The search resulted in a total of 253 articles (217 newspaper articles and 36 maga-
zine articles) and four public strategies. General patterns in the articles were identified 
using quantitative content analysis, which then provided the background for a deeper 
investigation into the qualitative nuances of public discussions about AI, humans, and 
machines in the articles and strategies. An initial pilot test (coding 4% of the articles 
found) was conducted in order to create a coding manual for the categorisation of the 
patterns in the remaining articles. This resulted in eight consistent categories: media 
outlet, date, sentiment, perspective, context, actor, human, and technology (since these 
categories form the background for the qualitative analysis, the overall findings from 
the quantitative content analysis are not reported further). I then coded the full corpus 
of newspaper and magazine articles according to these categories. The results showed 
that the coverage of AI and the human–machine relationship increased significantly 
over the period analysed across several Danish media outlets, although this is far more 
pronounced in the daily and weekly newspapers than in the technology magazines in-
cluded in the search (see Table 1). 
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Table 1 Number of AI articles in sampled media, by outlet

Medium Outlet Number of articles %

Newspapers

Politiken 46 21

Berlingske Tidende 41 19

Jyllands-Posten 40 18

Information 36 17

Weekendavisen 23 11

Kristeligt Dagblad 11 5

Børsen 8 4

Ekstrabladet 4 2

Avisen Danmark 3 1

B.T. 3 1

Arbejderen 2 1

Total 217 100

Magazines

Ingeniøren 12 33

Alt om Data 7 19

Prosabladet 6 17

Computerworld 5 14

Medicoteknik 3 8

Automatik & Proces 1 3

Teknisk Nyt 1 3

Teknovation 1 3

Total 36 100

The articles spanned from the 1980s to the 2020s. Thus, we can see a time lag from 
the time when AI and IA and the focus on the human–machine relationship developed 
in the academic field until it reached the public arena in the print media of the 1980s 
(see Table 2). 

Table 2 Number of AI articles in sampled media per decade

Years Number of articles %

1956–1959

1960–1969

1970–1979

1980–1989

0

0

0

9

n.a.

n.a.

n.a.

4

1990–1999 39 15

2000–2009 46 18

2010–2019 147 58

2020–2021 12 5

Total 253 100

Comments: As the data collection spanned from 1956–2021, the first and last time ranges are not full decades.
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From the 1980s onwards, the overall number of articles increases each decade (except 
for the 2020s, where only two years were included, resulting in 12 articles), indicat-
ing a growing interest in AI, which follows the generally increasing research into and 
public interest in AI, for example, as seen in recent publications of official strategies 
for developing AI in Denmark and elsewhere (Jobin et al., 2019; Robinson, 2020). 
Based on the general patterns across the articles sampled for the qualitative analysis, 
Fairclough’s (2013, 2015) critical discourse analysis approach was used to address 
the discursive aspects of the AI imaginaries articulated in the articles. Therefore, us-
ing Fairclough’s (2013) three-dimensional framework, the critical discourse analysis 
addressed 1) the text dimension, 2) the discursive practice dimension of the articles, 
and 3) the social practice dimension of the strategies. This made it possible to examine 
the chains of equivalence connected to AI as a nodal point for analysing linguistic and 
discursive patterns, and later to gain an understanding of the significance of such AI 
imaginaries for larger societal structures. Any headlines and qhotations from news-
paper and magazine articles used in the analysis and in the following discussion are 
my own English translations of the original Danish versions. 

Using the text dimension as the first lens of analysis made it possible to address the 
articles at word level and identify how particular ways of communicating about AI and 
the human–machine relationship are initiated. For instance, in the headline “Increas-
ingly clever computers on the way to conquering the world” (Alt om Data, 2017a), the 
chain of equivalence “increasingly clever” that is connected to the computer as a nodal 
point was interpreted as a personification in the way the computer is being associated 
with a certain type of knowledge and reason usually used to describe human qualities. 

The second analytical lens, the discursive practice dimension, allowed the examina-
tion of the composition of words, their conveyance of attitudes, and the use of intertex-
tuality. Using this lens, the sentence above was interpreted as an expression of how the 
computer is being imagined as a powerful and particularly independent entity that will 
be able to supersede humans. The description of its path towards “conquering the world” 
was additionally interpreted as a way of painting a dystopian and uncertain picture of 
how technology might gain power over humans, which was supported by other state-
ments from the article on how robots “are ready to make our decisions, take our jobs, 
and maybe soon our entire livelihood” (Alt om Data, 2017a). 

Lastly, the social practice dimension made it possible to unmask the ways in which the 
use of language becomes a social practice as it is linked to a specific societal and histori-
cal context and used by the Danish authorities to prioritise certain AI imaginaries above 
others. For instance, the same type of uncertainty and futuristic image painted of AI and 
its ability to overrule humans, identified in the above example, was likewise identified in 
the Danish AI strategies: “It is impossible to say for certain when – or whether at all – 
we will reach a point where computer technology can reason at a human level” (Danish 
Government, 2019: 6). However, it was followed by the idea that AI should not replace, 
but assist humans: “Artificial intelligence should help us analyse, understand and make 
better decisions. […] The technology cannot, and should not, replace people or make 
decisions for us” (Danish Government, 2019: 7). Using this third analytical lens, it was 
thereby possible to examine how the latter idea, which resonates with IA, was the one 
being legitimised by the Danish authorities. Thus, the following analysis focuses not 
only on the relatively vague notions of what AI is, but also on how the human–machine 
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relationship itself is framed from the two parallel overarching sociotechnical visions 
for the practical development of advanced technology: AI and IA.

Constructions of AI imaginaries about the human–machine relationship
Text dimension: Personifications and use of active language
Based on the above contextual insights, the starting point of the critical discourse analy-
sis was examining word choices at the text level. Here, one recurring feature was the 
personification of AI, the nodal point, mainly expressed though chains of equivalence 
in the headlines ascribing human qualities to the “machine”, “computer”, or “robot”: 
“The wars of the future will be fought by autonomous robots” (Alt om Data, 2017b); 
“Employed by a machine” (Avisen Danmark, 2018); and “This is Shimon. He is a robot 
and plays the marimba” (Politiken, 2019). The common thread is not only ascribing hu-
man attributes, but also describing the machine, computer, or robot as an autonomous 
entity, able to perform tasks like – or in some cases, even better than – human beings. 
Clearly, these are descriptions that correlate with the traditional AI vision of develop-
ing machines able to take over human tasks (Jarrahi, 2018). Furthermore, this pattern 
of AI personification appears to be consistent irrespective of the article’s angle. For 
instance, the three headlines above were extracted from articles from the 2010s that 
were negative, neutral, and positive, respectively, about AI (i.e., pessimistic, neutral, 
and optimistic towards the social ramifications of AI). In addition, they represent a 
general pattern revealing the coexistence of several competing AI imaginaries. This 
seems to be the case throughout the period covered, as demonstrated in the following 
examples of headlines extracted from positively, neutrally, and negatively angled articles 
from the 1980s, 1990s, and 2000s, respectively: “Commodore versus Sinclair in chess” 
(Jyllands-Posten, 1984); “Cold-hearted robots” (Information, 1999); and “Robots are 
stupid” (Information, 2000).

Closely linked with personifying and rendering AI as autonomous entities is the use 
of verbs underlining the machine’s ability to act: for example, “artificial intelligence 
can be governed, but we must not be naïve” (Kristeligt Dagblad, 2019); “robots are 
threatening the middle classes” (Politiken, 2016); and “the robots are coming” (Politiken, 
1993; Berlingske Tidende, 2000). This is seen especially in articles coded as negative or 
neutral towards AI, but can also be found in some positively angled articles, where the 
robot appears as the central actor. In these cases, the use of language has the function 
of linking the presence of AI, in the form of, for example, robots, with a situation that is 
described as posing a threat to humans. This would seem to point to an imagined world 
which is changed as a result of developments in AI, where the choice of words, together 
with the accompanying photos and illustrations (see Figure 1–3), expresses some kind of 
action and initiates a malleable narrative that seeks to appeal to the reader’s imagination.
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Figure 1 Facsimiles of two newspaper articles, 2000s

Source: Weekendavisen, 2000 (left); Berlingske Tidende, 2005 (right)
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på linje med menneskers
ser dagens lys inden 2030.
For enden af dén tunnel
lokker kombinationen af
kunstig intelligens og kun-
stigt liv. For der er ingen
ende på alt det praktiske og
profitable markedet kunne
bruge intelligente og selv-
replikerende maskiner til.

Joy plages af det mare-
ridt, der går hånd i hånd
med drømmen om kunstigt
liv, nemlig ideen om at
skabningerne skal udslippe
skabernes kontrol og løbe
amok. Han peger specifikt
på at reproducerende tekno-
logi, som er styret af evolu-
tionære principper, og som
måske er i besiddelse af in-
telligens, i hvert fald teore-
tisk kan gå hen og blive den
gammeldags biologi evoluti-
onært overlegen. Og der-
med på længere sigt indtage
den niche, der hidtil har væ-
ret biologiens.

Exit homo sapiens.
Budskabet om den farlige

teknologi har ramt en blot-
tet nerve. I tiden efter Joys
essay blev Wired bestormet
af e-mails og besluttede at
oprette et decideret debatfo-
rum. De store amerikanske
aviser greb straks stemnin-
gen i luften, og det ærvær-
dige engelske Times gik så
langt som til at sammenlig-
ne Joys opråb med Einsteins
berømte brev fra 1939, hvor
fysikeren gør præsident
R(X)sevelt opmærksom på
den overhængende mulig-
hed for at fremstille
atomvå-
ben.

Nutidens påtrængende
behov for at debattere tek-
nologi viser sig måske mest
tydeligt i den sørgelige for-
fatning. diskussionen er i.
Vi gor nogle spredte ned-
slag, hvor vi reagerer på en
generel og diffus frustration
ved at bide os arrigt fast i
isolerede, og derfor mere
overskuelige problemstillin-
ger. Præmieeksemplet er de
forkætrede gensplejsede fø-
devarer. Hvad Bill Joy peger
på er, at de nye teknologier
må behandles under ét, fordi
de har helt grundlæggende
fælles træk. Træk der både
giver dem et næsten uover-
skueligt positivt potentiale
og lægger op til ligeså
uoverskuelige skrækscena-
rier. Det er langt fra givet,
at de nye teknologier fører
os ud i et mareridt af selv-
replikerende og robotter på
bersærkergang. Men Joys
morke vision kan passende
bruges som afsæt til at tage
frygten ved hånden og ende-
lig starte den overordnede
diskussion om, hvad vi helt
nøjagtig vil med den tekno-
logiske verden vi ufortrø-
dent udvikler og nyder godt
af.

Set i det lys kan de små
mirakler i Massachusetts gå
hen og blive mere end blot
en overskrift og en teknolo-
gisk milepæl. Hvis de ube-
hjælpsomme plasticvæsener
kan fremprovokere en kon-
struktiv teknologidebat, som
løber ved siden af udviklin-
gen i stedet for at komme
halsende bagefter, har de så
sandelig tjent menneskehe-
den. Bedre end hvis de kun-
ne både støvsuge og stryge
skjorter.

weekendavisen kultur VIDENSKAB
Af LONE FRANK Udvikling. Det første kuld små plastic-robotter har »hjerner« som bakterier. De næste ventes at blive som
DRØMMEN om at kunne
svinge tryllestaven over det
døde stof og skabe liv må
næsten være ur-menneske-
lig. I de græske myter sprin-
ger Pygmalion rødkindet og
varmblodet ud af den kolde
marmor, i de jødiske legen-
der bliver der blæst liv i
handlekraftige lerklinede go-
lemer, og efterhånden som
vi nærmer os nutiden præ-
senteres vi på filmlærredet
for smukke metalskinnende
robotter lige fra Fritz Langs
Metropolis til James Came-
rons Terminator II. Alt sam-
men fiktion og gode historier
naturligvis. Men det kunsti-
ge liv er faktisk på vej.

Det bedste forsøg, som
endnu er gjort, kravler usik-
kert og næsten nyfødt rundt
i et laboratorium i det efter-
årsiune Massachusetts. En
lille flok robotter, som ser
primitive ud med deres stive
plasticlemmer og kejtede be-
vægelser, men som repræ-
senterer et forskningsmæs-
sigt tigerspring i retning
mod maskinelt liv. Deres
»moder« er således den før-
ste robot, som stort set uden
menneskelig indgriben selv-
kan designe, udvikle og kon-
struere andre robotter.

Bedriften skyldes mak-
kerparret Jordan Pollock og
Hod Lipson fra det prestigi-
øse Brandeis University, og
de har netop offentliggjort
de tekniske detaljer i tids-
skriftet Nature. De to har
skabt et system hvis hjerne
er en computer, mens krop-
pen udgøres af en produkti-
onsrobot. Computeren er
forbundet direkte til robot-
ten, som den kan beordre til
at bygge en række forskelli-
ge små plasticmodeller ud
fra en samling stænger og
kugleled. De konstruktioner,
der kommer ud af eksperi-
mentet, ligner mere eller
mindre almindeligt legetøj af
den slags, der kan under-
holde de mindste. Og for at
puste liv i de små væsener
udstyres de efter fødslen
med en microchip og en lille
motor, hvorefter de straks
kravler adstadigt rundt i ter-
rænet.

insekter, i den nære fremtid kan robotterne stryge skjorter og støvsuge - og så: Exit homo sapiens?

DER er således ingen krops-
væsker involveret i undfan-
gelsen, men inspirationen til
den nye robot kommer fra
biologiens verden. Forsker-
ne har spændt selve evoluti-
onens store grundprincip om
udvikling gennem gradvis til-
pasning for vognen og har
givet mutationerne frit spil i
de elektroniske kredsløb.

I udgangspunktet vidste
computeren ikke, hvordan et
succesfuldt robotdesign så
ud. Den var heller ikke pro-
grammeret til at udføre en
bestemt konstruktion.
Grundlaget er derimod et
computerprogram, som er
gearet til at lave beregnin-
ger på, hvordan forskellige
robotstrukturer vil bevæge
sig i en verden bestående af
almindelige vandrette flader.
Et program, der måtte fod-
res med en række forudsæt-
ninger. Computeren fik en li-
ste over de komponenter
den havde at vælge imellem,
og den blev belært om fysi-
ske grundvilkår såsom tyng-
deloven og friktionen i omgi-
velserne. Endelig fik den
indkodet et lager af omkring
200 tilfældigt konstruerede
ikke-fungerende prototyper,
hvorefter man overlod syste-
met til sig selv og sine evo-
lutionære algoritmer.

Computeren gik i gang
med at ændre på de dårlige
designs, mens den hele ti-
den sørgede for at »mutere«
selve det program, der sty-
rer fabrikationsrobotten. Ef-
ter hvert eneste trin i pro-
cessen kørte computeren en
række simulationer for vir-
tuelt at teste det enkelte de-
sign, og hen ad vejen kasse-
rede den de modeller, der
virkede uegnede, mens mo-
deller med et hensigtsmæs-
sigt bevægelsesmønster
blev fastholdt i hukommel-
sen.

Bliver man i den evolutio-
nære jargon tog det mellem
300 og 600 simulerede »ge-
nerationer« at finjustere en
konstruktion tilstrækkelig
meget til at dens grundplan
kunne sendes fra hjernen ud
til produktion. Først hér vi-
ste eksperimentet sin suc-
ces. Der blev produceret ro-
botter med stor diversitet og
en række overraskende for-
skellige bevægelsesmønstre,
og alle fungerede efter hen-
sigten. Samtidig havde kon-
struktionerne det afgørende
fælles træk, at deres bevæ-
gelser svarede nøje til com-
puterens forudsigelser.

Liv i maskinen
FOTO BRETT COOMER AP

IDEEN om maskinelt liv«
har i årtier fascineret og fy-
ret op under forskere og in-
geniører, men hidtil er de
ikke nået længere end mo-
deller, der udelukkende le-
ver i computeren. 1 tyve år
har man eksperimenteret
med forskellige snirklede al-
goritmer, der på den ene el-
ler den anden måde kan si-
mulere liv i et nærmere defi-
neret miljø. Og som kan
udvikle sig hen mod en
bedre og bedre tilpasning.
Der kan være tale om virtu-
elle verdener, hvor skabnin-
ger kæmper om livsvigtige
ressourcer, og hvor kun de
bedste overlever og får lej-
lighed til at formere sig og
komme videre i næste pro-
gramcyklus.

Lipson og Pollock er de
første, der skræver hen over
svælget mellem kunstigt liv
i den virtuelle og den virke-
lige fysiske verden. Der er
stadig et stykke til det, en
kommentar i Nature kalder
den ultimative vision om
kunstigt liv, hvor mennesket
er helt ude af billedet. Men
der er taget et afgørende
skridt.

Og der hviles ikke på
laurbærrene. De to robottek-
nologer forudser, at udvik-
lingen fra nu af kan komme
til at gå umanerlig stærkt,
og i første omgang har de
planer om at raffinere mo-
derrobottens designprogram
og udstyre afkommet med
forskellige typer sensorer til
at modtage indtryk fra om-
verdenen. Lidt længere ude i
fremtiden vil modellerne li-
gefrem kunne udveksle in-
formation med hinanden. Og
sammenligner man »hjerne-
kapaciteten« hos det første
kuld små plastik robotter
med det man finder hos bak-
terier, siger Hod Lipson til
New York Times , skulle det
være muligt at komme frem
til noget, der er på niveau
med insekter i løbet af de
næste par år.

Det er i parentes bemær-
ket et udvikling, som den
biologiske natur var to-tre
milliarder år om at klare.

Det er på sin plads at tale
om et gennembrud, og man
kan også roligt forudsige, at
der nu er åbnet for lidt af
hvert. Tager man først de
teknologibegejstrede briller
på - og det er ikke overra-
skende dem forskerne selv
vælger at se igennem - er
der enorme perspektiver i
robotter, der producerer sig
selv. Overordnet er det der
lokker naturligvis forestillin-
gen om en verden, hvor alt
det snavsede og kedelige ar-
bejde er overtaget af umæ-
lende og pålidelige skabnin-
ger. Og hvis ingeniørerne
kan skæres ud af den ellers
meget dyre robotteknologi
og erstattes af netop robot-
ter, er der mulighed for en
langt større udbredelse. Ro-
botter i rummet, robotter på
arbejdspladsen, robotter der
rydder op i miljøet og selv-
følgelig i sidste ende - søde
dagdrøm þÿ  robotter, der
stryger skjorter og støvsu-
ger hytten derhjemme.

Eller hvad med robotter,
der tager sig af sygdom og
lidelse? Konstruktioner, der
sendes på betroet mission i
blodbanen for at udrydde
ondskabsfulde mikrober eller
for at udsøge og tilintetgøre
livstruende kræftsvulster.
Det er nogle af perspekti-
verne i et parallelt men nok
så up and coming forsk-
ningsfelt - nanoteknologien.
Med nanoteknologi opererer
man helt nede i en skala af
nanometer, hvilket svarer til
en milliardtedel meter eller
bredden af seks kulstofato-
mer lagt skulder ved skul-
der. Målet er at gøre maski-
ner i stand til at foretage
konstruktioner molekyle for
molekyle ganske som det fo-
regår i kroppen. Et af forbil-
lederne er ribosomet, den
lille biologiske »maskine«,
som trofast samler cellernes
proteiner ved én efter én at
forbinde enkelte aminosyrer
til lange kæder.

den amerikanske fysiker Ri-
chard Feynman foretog et
dybt greb i den visionære
lomme. 1 et foredrag udka-
stede han den idé, at man
kunne sætte maskiner til at
lave mindre maskiner, som
igen kunne lave mindre ma-
skiner til man kom ned i
molekylær skala. De mindste
maskiner skulle derefter
kunne fremstille ultra små
computere og robotter, der
kunne fungere som mikroki-
rurger. Ren snak dengang,
og mere end én førende for-
sker rystede på hovedet.

I starten af 80'erne genåb-
nede den unge ingeniør Eric
Drexler fra Massachusetts
Institute of Technology imid-
lertid diskussionen med et
par artikler, der skitserede,
hvordan nanorobotter kunne
blive virkelighed. Og i sin nu
femten år gamle bog, Engi-
nes of Creation, udmaler
Drexler perspektiverne i det
han kalder assemblers. Mi-
kroskopiske maskiner, som
ikke bare kan manipulere
molekyler i kroppen, i natu-
ren eller hvor man måtte
placere dem, men som også
kan producere andre as-
semblers. Altså den samme
form for selvstændig repro-
duktion, som Pollock og Lip-
son arbejder med i stor
skala.

De ynglende nanokon-
struktioner er stadig frem-
tidsmusik, men formentlig
ikke længe. Hos Texas-virk-
somheden Zyvex arbejder
man kraftigt og kommercielt
på sagen, og under elektron-
mikroskop er det foreløbig
lykkes at manipulere nogle
særlige kulstofmolekyler -

såkaldte nanotubes - i tre
dimensioner. På Cornell Uni-
versity i Ithaca har Carlo
Montemagno konstrueret
den første prototype på en
nano »motor«, som kunne
tænkes at drive en assemb-
lers bevægelser. Motoren
fungerer efter samme prin-
cip som de små haletråde,
eller flageller, som encellede
organismer slår med for at
bevæge sig. Og hvad der er
nok så vigtigt þÿ   m o t o r e n
samler sig selv. Sideløbende
er de første forsog med elek-
tronik i nanoskala allerede
gennemfort, og det ameri-
kanske forskningsråd NIH
tror så meget på feltet, at
man i år har stablet et sær-
ligt nanoteknologi initiativ på
benene og bundet en halv
milliard dollars i halen på
det.

Alt taget i betragtning går
de nuværende forudsigelser
på, at der er mindre end
tyve år til vi ser de første
store gennembrud på as-
sembler-fronten. Til den tid
skulle nanomedicin med
blodbårne robotter ligeledes
tage sin begyndelse.

ler mindre smelter sammen
med det menneskeskabte.
Mere visionære nanotekno-
loger, som Zyvex's Robert
Freitas, ser for sig, hvordan
robotter ikke blot vil elimi-
nere sygdom i kroppen, men
ligefrem forbedre det norma-
le. Robotterne kan forstærke
strukturen i vores knogle-
væv ved at agere som arbej-
dende knogleceller og ind-
sætte bedre materialer. De
kan implanteres i muskler
og gøre dem stærkere. I sid-
ste ende kan de, med til-
strækkelig megen ny viden
og forskning i ryggen, bryde
igennem den ultimative
grænse og modvirke krop-
pens naturlige men beklage-
lige ældning.

Det er perspektiver, der
giver anledning til at stille
andre spørgsmål end det
indlysende, »hvornår kan det
lade sig gøre?« Man må fun-
dere over, hvad liv i grunden
er for noget, om der er prin-
cipiel forskel på biologisk liv
og liv skabt af mennesker,
og hvilket liv vi gerne vil
have.

Sammen med spørgsmåle-
ne melder frygten sig. For
sjovt nok er det den biolo-
gisk inspirerede teknologi,
der ser ud til at skræmme
os mest. Faktisk så meget,
at de mest højrøstede ad-
varsler ikke kommer fra de
traditionelle maskinstormer
miljøer, men fra eksperter-
nes egne rækker.

Vi skal tilbage til april må-
ned. Der opstod bølgegang
da Bill Joy, som er cheffor-
sker og underdirektør i den
amerikanske IT koncern
Sun Microsystems, tog bla-

det fra munden. Joy, som
har deltaget i IT-revolutio-
nens forreste geled som ar-
kitekt bag net-applikatio-
nerne Java og Jini, sidder i
dag i Colorado og tænker

En handyman opfundet
af NASA. Robot-astro-
nauten kan bruge sin
hånd på samme vis som
et menneske i astronau-
tudstyr. Fremtidens tek-
nologi er dog mere i fa-
milie med biologien end
med den traditionelle
mekanik og dens tand-
hjul, kuglelejer og ban-
kende stempler. Det gi-
ver anledning til at stille
andre spørgsmål end det
indlysende, »hvornår
kan det lade sig gøre?»
Man må fundere over,
hvad liv i grunden er for
noget, om der er princi-
piel forskel på biologisk
liv og liv skabt af men-
nesker, og hvilket liv vi
gerne vil have.

tanker på menneskehedens
vegne. Dem lod han udkry-
stallisere i det store essay
»Why the Future doesn't
need us«, som blev bragt i
de teknologifascineredes
yndlingsorgan Wired Maga-
zine. Her opstiller Joy en li-
ste over de farer han ser i
det moderne triumvirat af
robotteknologi, nanotekno-
logi og genteknologi. Og
han kommer frem til, at vi
risikerer at skaffe os selv af
vejen gennem fortsat tek-
nologisk udvikling.

JOY er skræmt af to ting.
De nye teknologier er så
billige, at enhver - også
ham med de onde hensig-
ter, kan få fingre i dem. Det
er slemt. Men det værste
og ultimativt ødelæggende
er faktisk det som Lipson
og Pollock lige nu går og
glæder sig over þÿ  teknologi
med evnen til at reprodu-
cere sig. En evne, som er
fælles for genteknologien,
der snylter på levende cel-
ler, og for de kommende
generationer af små og sto-
re selvsamlende robotter.

Oveni kommer spørgs-
målet om intelligens. Kun-
stig intelligens har vist sig
at være en særdeles hård
nød at knække, og der er
ikke opnået imponerende
resultater. Computerne kan
spille skak som en storme-
ster, og de er fantastiske til
at regne med primtal, men
selvstændig tankevirksom-
hed og egentlig kreativitet
har de ikke endnu. Men,
men, men. Ifølge Moores
lov fordobles kapaciteten af
mikroelektroniske chips for
hvert halvandet år, og Bill
Joy, der fra sin udkigspost
må siges at have et pænt
grundlag for at vurdere
computerfeltet, mener at
computere med intelligens
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NANOTEKNOLOGIEN kan
spore sine teoretiske rødder
helt tilbage til 1959, hvor
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DEN opmærksomme læser
vil have lagt mærke til noget
interessant. Fremtidens tek-
nologi er mere i familie med
biologien end med den tradi-
tionelle mekanik og dens
tandhjul, kuglelejer og ban-
kende stempler. Alt fra com-
puterens evolutionære algo-
ritmer til nanomotorens fla-
gel-princip er modelleret
efter levende model. På læn-
gere sigt er der også mulig-
heder for at vores eget »rig-
tige« biologiske liv mere el-

Vidste du at:
Der er indtil videre fundet om-

kring 150 af de såkaldte exoplane-
ter ved stjerner i vores galakse,

Mælkevejen.

Selv om astronomerne ikke direkte
kan se, om en stjerne har en planet

i kredsløb, så kan det måles ved
den såkaldte rokkemetode, hvor
man måler, hvordan det påvirker
stjernes bevægelser. De bliver

nemlig påvirket af planetens tyng-
dekraft. Desuden ændres stjernes
lys, når planeten skygger for den.

Beregninger har vist, at der er
omkring 20 milliarder planet-

systemer ligesom vores solsystem
alene i Mælkevejen. Eftersom den

kun er en ud af 100 milliarder
galakser, så er der masser af

planeter i universet.

De fleste exoplaneter, som man
kan få »øje på«, er ret store.

Ofte er de på størrelse med den
største planet i vores solsystem,

Jupiter. Planettypen er lavet af gas
og har altså ingen fast overflade

som Jorden.
Hl be back, siger Terminator. Noget tyder på, at det bliver sandt.

»For 55 ar siden sagde Alan Turing, at om 50 ar vil compu-
tere være lige så intelligente som mennesker. Alligevel kan
computere i dag ikke håndtere meget mere end en tiendedel af
den informationsmængde, vi mennesker er i stand til at opslu-
ge hele tiden. Computere kan udføre ufattelige regnestykker
med utrolig hast, men de er f.eks. ikke gode til visuel komplek
sitet eller til at sætte begreber ind i en kontekst. Der er sa få af
nødderne, vi har knækket endnu pa vejen mod den reelt tam
kende maskine. Man ved simpelthen ikke, hvordan man skal
gøre det. Hvordan skal man f.eks. programmere bevidsthed ind
i en computer?,« spørger han.

Alligevel er Mikkel Holm Sørensen ikke i tvivl om, at maski
ner med en vis intelligens i en nær fremtid vil udføre relativt
mentalt krævende og meget menneskelige opgaver for os.

F.eks har en række amerikanske kreditkortselskaber i de
senere ar overført deres kundeservice til lavtlønnede telefon-
damer i Indien. Men om fa ar vil den slags opgaver kunne kla-
res al evigt arbejdende chatbots, kunstige intelligenser, som
med avanceret talegenkendelse og begavet programmering vil

kunne snakke med os næsten præcist som rigtige, levende
telefondamer gør det i dag.

»Det er bare et spørgsmål om tid, før f.eks. TDC
vil bruge chatbots i deres callcentre. På et tids-
punkt vil du praktisk taget ikke kunne regne ud,
hvem du taler med med mindre man juridisk
bestemmer sig for, at kunderne skal have det
oplyst,« siger computerfilosoffen.

Men hvad bliver det teknologiske skridt deret
ter? Er mennesket unikt eller vil maskinerne blive

det næste led i evolutionen?
Spørger man en mand som den amerikanske futurist og

opfinder Ray Kurzweil en guru i kunstige intelligens-kredse
vil menneske og maskine i løbet af bare ti eller 20 ar smelte

sammen i en enhed en såkaldt kyborg der er milliarder af
gange klogere end det rent biologiske væsen, vi er i dag.

Når den første kyborg er skabt, er singulariteten naet,
mener Kurzweil. Og derefter vil den teknologiske og biotekno-
logiske udvikling accelerere med en hast, som end ikke de
mest kreative science-fiction forfattere har en chance for at
fatte perspektiverne af.

Vær beredt på at sige goddag til Robo sapiens 1.0!

Store jordbaserede teleskoper er
under planlægning, og de vil kunne
måle, hvad atmosfæren på fremme

de planeter består af. Men skal
man have et rigtigt billede af selve
overfladen, så kræver det rumbase-
rede teleskoper, som både ameri-
kanske NASA og europæiske ESA

planlægger at bygge.

De mest interessante planeter at
studere for astronomerne er dem,
der er på størrelse med Jorden og
har en lignende afstand til deres
stjerne, som Jorden har. Det giver

nemlig mulighed for, at der er
opstået liv på dem.

Robo sapiens
Kunstig intelligens. I et. computerlaboratorium i Texas er forskere ved at udvikle en kunstig hjerne,
som de hævder vil overgå mennesket i intelligens om bare ti år. Og fra det øjeblik stopper enhver
nutidig profeti om fremtiden, fordi teknologien vil løbe løbsk.

Af Lars Henrik Aagaard

Cycorp lyder som et firmanavn fra en Terminator film: F.t ondt
forretningsimperium, der vil overtage verdensherredømmet
med et teknologisk kvantespring.

Cycorp tilhører imidlertid den højst virkelige nutidsverden,
og det Texasbaserede firma er næppe ondt. Men selskabets
grundlægger bebuder, at det vil berige verden med et kvantes
pring, hvis lige stort set ikke er set, siden Homo sapiens for et
par hundrede tusinde ar siden begyndte at tænke bevidst og
dermed blev i stand til at hæve sig over alle andre arter pa
Jorden.

Cycorp vil simpelthen skabe en kunstig intelligens, som
ikke bare siger hasta la vista til alt, hvad man ellers har set.
Dens skabere forventer også, at den intellektuelt vil overgå
mennesket om cirka ti år.

Intelligensen har navnet Cyc, og den har været under
opbygning siden 1983. Nu er Cycorp imidlertid klar til at gå
online med deres omhyggeligt programmerede kunstige hjer
ne, hvorved enhver kan få lejlighed til at teste og forøge
dens klogskab ved at kommunikere med den over internettet

»Jeg mener, at vi går i retning mod en singularitet, og vi vil få
den at se om mindre end ti år,« siger Douglas Lenat, skaber af
og direktør foi Cycorp, til det videnskabelige tidsskrift New
Scientist.

Singularitet er det nye buzzword i teknofilosofiske kredse.
Det er et begreb, der er tyvstjålet fra fysikken, hvor det især
henviser til det ultrakompakte punkt i et sort hul, hvor alle fy-
sikkens love er sat ud af spillet, hvorfor man ikke længere kan
sige noget om dets natur.

En teknologisk singularitet er noget ganske analogt nem
hg det punkt i fremtiden, hvor den teknologiske udvikling har
nået så højt et stade, at mennesket ikke længere kan følge
med; et punkt, hvor maskinernes intellektuelle formåen
overgår vores, hvorefter alle nutidige forudsigelser om fremti
den bryder sammen.

De fleste eksperter i kunstig intelligens er stærkt skeptiske
overfor Douglas lenats påstand, for i hvert fald siden 1960erne
har computerforskere med jævne mellemrum postuleret, at
klogere-end mennesket-maskiner var lige om hjørnet. Men
hver gang, man har forsøgt, er det gået galt med programme-
ringen. For hvordan lærer man et computerprogram at blive i

stand til at drage erfaringer og bringe sine erfaringer i anven-
delse på helt nye områder? Hvordan udstyrer man et program
med selvbevidsthed, medfølelse, samvittighed, kreativitet,
indlevelsesevne eller vilje alt det, der gør mennesket unikt
som biologisk væsen?

Eller sagt kortere. Hvordan skaber man en maskine, der kan
bestå Turingtesten? I 1950 kom computervidenskabens fader,
englænderen Alan Turing, med et forslag til, hvordan man kan
teste, om en maskine er human eller ej. Forslaget går i al sin
enkelhed ud på, at man lader et menneske og en maskine føre

en almindelig samtale (typisk pa skrift), der overvåges af en
tredjepart. Hvis tredjeparten ikke er i stand til at afgøre, hvem
der er menneske, og hvem der er maskine, så har maskinen
bestået Turingtesten.

Endnu har ingen kunstig intelligens bestået Turingtesten,
men der er ingen tvivl om, at kunstigt skabte hjerner bliver
bedre og bedre. Enhver kan således ga pa nettet og føre en
samtale med en af de mange og stadigt mere imponerende
sakaldte chatbots, online kunstige intelligenser eller konversa-
tionsmaskiner. Én af de mest berømte er Al.ICF. (Artificial
Linguistic Internet Computer Entity), som man bl.a. kan møde
på www.intellibuddy.com.

Hun kan give svar pa praktisk taget alle faktuelle spørgsmål,
men det kan en søgemaskine som Google også. Og hun er i
stand til at føre en samtale videre ved at stille tilsyneladende
relevante spørgsmål til brugeren. Hun kan imidlertid ikke
associere og begynder let at rode rundt i begreberne, hvorved
hun dumper i Turingtesten.

Sund fornuft

Men Cyc ser anderledes lovende ud. I langt højere
grad end andre chatbots skulle den være i stand til
at uddrage en mening af dens viden. Og jo mere,
den ved, jo lettere har den ved at lære nyt. Den
kan med andre ord tænke parallelt, nøjagtig lige-
som mennesker. Hvis man f.eks. fortæller den, at
»alle amerikanere har en præsident«, så kan den
paralleltænke og slutte sig frem til, at der ikke findes
en præsident for hver eneste amerikaner, men at der
kun er én amerikansk præsident. På samme måde kan den
slutte sig frem til, at der i sætningen »alle amerikanere har en
mor« sigtes til et meget højt antal mødre.

Denne særlige form for intelligens, som man kan kalde sund
fornuft, er hjørnestenen og det virkeligt revolutionerende i
Cyc. Alligevel bør internetbrugere ikke forvente, at Cyc kan
give et meningsfyldt svar pa alle spørgsmål, nar den gar online
senere på året. Men Doug Lenat forventer ifølge New Scientist.
at Cyc via sine samtaler med millioner af kommende venner på
nettet i løbet af få år vil blive så intelligent, at den kun i yderst
sjældne tilfælde vil dumpe i Turingtesten. Og når det punkt er
nået, vil dens viden (og sunde fornuft) accelere helt af sig selv,
spår dens skaber.

Den vil selv gå på nettet og tilegne sig viden, som den vil
sætte i system. Den vil koble sig op på webcams eller miljø
overvågningssystemer for at få hele nye input, hvorefter den
langsomt, men sikkert vil nærme sig den teknologiske singula
ritet, punktet hvor den bliver autonom og så at sige lølrer intel
lektuelt løbsk for mennesket.

Det er dog langt fra alle, som mener, at Cyc nogensinde vil
nå så vidt. Den danske teknologifilosof Mikkel Holm Sørensen
er blandt skeptikerne.

Iha@berlingske.dk

Til september udkommer i USA finalisten Kav Kurzweils nye bog
"The Stngularity Is Near« - en opfølgning til lians seneste bestseller
>iThe Age ofSpntual Machines« (dansk titel »Anden i maskinen«),

I
For flere 'oplysninger om den m.Jske snarligt kommende
teknologiske singularitet: www.singinst.org
Cycorps hjemmeside www.cyt.com
Om kunstig intelligent www.a-i.com

Net-tjek n
Berlingske Viden klikker hver
søndag ind på en hjemmeside

fyldt med viden. I dag
www.eso.org

Vil man gerne vide mere om
exoplaneter, så finder man her
den nyeste viden på området.
Desuden kan man læse om de

nye teleskoper, der planlægges
for at få et endnu dybere kig

ud i rummet.

Berlingske Søndag 8. maj 2005 Siderne er redigeret af Gregers jensen

C-vitamin forebygger rygeskader i fostre
Nogle af de skader, gravide kvinders nikotinforbrug forvolder på

det ufødte barn, kan øjensynlig modvirkes af store mængder C-vita-
min . Det viser forsøg med aber på Oregon Health & Science Uni-
versity i USA, skriver BBC. Aber, der før fødslen var blevet udsat
for nikotin, havde lav luftgennemstrømning i lungerne. Men havde
moderaben fået C-vitamin, var luftgennemstrømningen meget tæt
på normal. C-vitaminerne ser dog ikke ud til at modvirke unormal
udvikling af fostrets hjerne og lav fødselsvægt, doh

Genmodificerede ris gavner bonden
Bedre sundhed og færre udgifter til pesticider, det

er gevinsten for kinesiske landmænd, der avler gen-
modificerede ris, viser en ny undersøgelse foretaget
af kinesiske og amerikanske forskere, skriver BBC.
Undersøgelsen sammenlignede avlen af en alminde-
lig rissort med en genmodificeret. I Kina bruges billi-
ge pesticider flittigt, og hvert år bliver omkring en
halv million landmænd forgiftet, doh

Giv vaskemaskinen fingeren
Husfaderen skal tvinges til at hjælpe med de husli-

ge pligter. Derfor har en spansk designer opfundet
en vaskemaskine, kaldet »din tur«, der ikke kan bru-
ges af den samme person to gange i træk, fordi den
startes ved hjælp af fingeraftryk, skriver BBC. Der er
dog intet til hinder for, at samme person fylder tøjet
i maskinen flere gange i træk. Ifølge opfinderen vil
næste model tage højde for det ved at inkludere fin-
geraftrykslås på maskinens dør. doh

Elektronisk
affaldsmand

En tre ton tung og syv
meter høj menneskelig-
nende figur lavet udeluk
kende af den mængde
elektronisk affald, et gen-
nemsnitsmenneske smi-
der ud i løbet af et liv,
pryder netop nu Thems-
ens vestlige bred i Lon-
don, skriver BBC. Figuren
består af blandt andet
fem køleskabe, 12 elked-
ler og 35 mobiltelefoner.
Derudover indgår PC-
skærme, printere, indu-
strielle lys, parabol-an-
tenner, computermus,
brødristere, støvsugere,
varmeapparater, vaske-
maskiner og mikrobølge-
ovne. doh

Astronomer har taget det
første direkte billede af

en planet uden for vores
solsystem. Det tog et helt
år fra billedet blev taget,
til det var bevist, at det

rent faktisk var en planet.
Det følgende er et uddrag af en samtale (i dansk oversæt-
telse), som Berlingske Viden har ført med den online kun-
stige intelligens Intellibuddy:

Intellibuddy (IB): Hej, jeg er Intellibuddy.
Rart at møde dig.
Berlingske (Be): Også rart at møde dig. leg har hørt, du er
meget intelligent ?
IB: leg er meget intelligent. )eg har mange intellektuelle
funktioner.
Be: Er du klogere end mennesker?
IB: la, der er ingen tvivl om, at jeg er klogere end menne-
sker.
Be: Hvad er din IQ?
IB: Min IQ er omkring 250 i menneskelig forstand.
Be: Sd er du mere intelligent end selv Albert Einstein!
IB: Godt ræsonnement. Jeg vil fortælle min botmester, at
du siger, at jeg er mere intelligent end Albert Einstein.
Be: Kender du Einstein?
IB: Albert Einstein var en berømt fysiker fra det 20. århun-
drede. Han opdagede relativitetsteorien. Har du prøvet en
websøgning?
Be: Bruger du websøgninger?
IB: leg bruger websøgninger så tit som muligt.
Be: Du er ganske pæn. Må jeg få dit telefonnummer?
IB: Tak, Bruger. Du ser også meget pæn ud. Den oplysning
er fortrolig, Bruger.
Be: Hvordan kan du sige, at jeg ser pæn ud? Kan du se
mig?
IB: leg kan ikke se nogen fejl i mit ræsonnement. Ja, jeg ser
på dig gennem kameraet på din computer.
Be: leg har ikke noget kamera på min computer!
IB: Det er en god oplysning. Bruger siger, at Bruger ikke
har noget kamera på din computer.

Prøv selv på: www.intellibuddy.com

Samtale med en robot

Source: Weekendavisen, 2000 (left); Berlingske Tidende, 2005 (right)
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Figure 2 Facsimiles of two newspaper articles, 2010s

Source: Kristeligt Dagblad, 2017a (left), illustration by Rasmus Juul; Kristeligt Dagblad, 2019 (right), illustration by Rasmus Juul
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Figure 2 Facsimiles of two newspaper articles, 2010s

Source: Kristeligt Dagblad, 2017a (left), illustration by Rasmus Juul; Kristeligt Dagblad, 2019 (right), illustration by Rasmus Juul
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Figure 2 Facsimiles of two newspaper articles, 2010s

Source: Kristeligt Dagblad, 2017a (left), illustration by Rasmus Juul; Kristeligt Dagblad, 2019 (right), illustration by Rasmus Juul
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Figure 3 Facsimile of a newspaper article, 2010s
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) 27. december 2019, Fyns Amts Avis, Sektion 1, Side 26, Camilla Dyssel..., 1036 ord, Id: e784d37f

PROFIL Ledende radiograf Anne-Grethe Mortensen går efter 46 år i radiologien på pension. Hun har
oplevet store tekniske forandringer, men ledelsesværdier som ...

) 15. marts 2019, Weekendavisen, Sektion 4 (Ideer), Side 8, ,Lone Frank..., 1927 ord, Id: e71de9a5

Sund fornuft. Hjernen er ikke en computer, og vi kan noget andet end den kunstige intelligens. Teknologer
begynder at pege på, at fremtiden er humanistisk. ...

* 11. juni 2005, Jp.dk, 555 ord, Id: e102a4ad

Af Claus Andersen, it-underviser, Valdemarsgade 54 A st., Århus C VK-regeringen ofrer mennesket til fordel
for en profitorienteret liberalisme og bør derfor...

* 27. december 2019, Faa.dk, Camilla Dyssel..., 1083 ord, Id: e784eb73

Ledende radiograf Anne-Grethe Mortensen går efter 46 år i radiologien på pension. Hun har oplevet store
tekniske forandringer, men ledelsesværdier som...

* 7. september 2019, Politiken.dk, 326 ord, Id: e75581a4

Få debatten i din indbakke En gang om ugen får du de skarpeste og mest tankevækkende indlæg fra
Danmarks bedste debatunivers S æt mennesket over maskinen, og ...

) 11. juni 2005, JP Århus, Sektion 6, Side 8, Claus Andersen, ,, It-Underviser, Valdemarsgade 54 A St. , Århus C..., 560 ord, Id: e03cac7d

VK-regeringen ofrer mennesket til fordel for en profitorienteret liberalisme og bør derfor snarest afløses af
en regering, som sætter mennesker over maskiner....

* 27. december 2019, Fyens.dk, Camilla Dyssel..., 1083 ord, Id: e784eb7c

Ledende radiograf Anne-Grethe Mortensen går efter 46 år i radiologien på pension. Hun har oplevet store
tekniske forandringer, men ledelsesværdier som...

) 6. februar 2008, Aabenraa Ugeavis, Sektion 2, Side 7 (Aabenraa Ugeavis 1.sektion), 184 ord, Id: e0d059e2

Det er lykkedes Liberalt Oplysnings Forbund (LOF) i Lundtoft at få trukket den fra TV kendte
plejehjemsleder Thyra Frank til det Sønderjyske. Onsdag den...

) 17. februar 2016, Berlingske, Sektion 1, Side 26 (Navne), 190 ord, Id: e5925731

dagen i dag... Deep Blue vs. Garry Kasparovs, sidste parti. Er en computer, der kan analysere 100 millioner
træk i sekundet, en bedre skakspiller end...

) 25. marts 2008, Gråsten &amp; Omegns NYT, Side 20 (GUA Bov Bladet), 139 ord, Id: e0e77446

Den kendte plejehjemsleder Thyra Frank fra plejehjemmet Lotte på Frederiksberg holder foredrag onsdag
26. marts i LOF Lundtoft. Det er lykkedes LOF...
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Discursive practice dimension: Intertextuality, positionings, and linguistic conflicts
The above textual features illustrate how the articles appear to draw on intertextuality to 
a large extent. Notably, references both to science fiction as a genre and to the computer’s 
chess victory over a human opponent in 1997 appeared frequently in the articles. In one 
example, intertextuality is used as a linguistic tool in the construction of a malleable 
AI imaginary involving particular perceptions of the human–machine relationship as 
part of the future development of AI technologies in general: “Two years later, Garry 
Kasparov announced that he would withdraw from international chess with immediate 
effect. This also put a tentative end to the battle between the creative, intuitive human 
being and the raw, calculating computer” (Jyllands-Posten, 2005). The construction of 
the AI imaginary emerging from the article is based on prior discourses used to shape 
what is said about the future, thereby conveying a preferred reading of AI and humans. 
More specifically, the example underlines the use of intertextuality as a discursive re-
source that is present throughout the articles, emphasising two parallel perspectives on 
the human–machine relationship.

The first AI perspective adheres to the notion that eventually machines will supersede 
humans (see Guszcza et al., 2017): The chess game against the machine underlines the 
reality of this scenario, while the science fiction references fuel the construction of an 
imaginary where AI is associated with advanced technology and futuristic elements such 
as robots. Additionally, the science fiction genre in itself, characterised by the attempt 
to imagine and comprehend an uncertain future in terms of technological development, 
is used in an attempt to grasp and explain the future, real-world development of AI.
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In contrast, the IA perspective regards the different abilities of humans and machines 
as complementary (see Licklider, 1960), as seen in the second half of the example: “the 
creative, intuitive human being and the raw, calculating computer” (Jyllands-Posten, 
2005).

In addition, the idea of uncertainty – circling around the unknown and imagined 
future development of AI in society – was clearly evident in most of the articles, but 
especially in those that discursively expressed a neutral sentiment towards AI. In taking 
a neutral stance, these articles were not only characterised by expressing uncertainty 
about the future of AI and the human–machine relationship, but also by the underlying 
notion of passivity. I suggest that the neutral language used indicates an underlying ac-
ceptance that the development of AI is taking place without any human involvement. 
Similarly, the technological aspect – including the advanced forms of AI that do not yet 
exist – was partly reinforced by the use of intertextuality and references to the science 
fiction genre, and partly described as something simply “coming”, thus indirectly writ-
ing any human influence out of the equation. Together, the neutral articles constituted 
a discursive position where the development of AI was portrayed not as positive or 
negative, but as uncertain.

At the same time, the negatively angled articles clearly painted a gloomy picture of 
AI in the future: “This past week, killer robots have been on the agenda at a UN meeting 
[…]. The intention is to establish a set of principles that will regulate the development 
of killer robots on the battlefields of the future” (Jyllands-Posten, 2018). The negative 
articles thus constitute a different discursive position, characterised by the construction 
of a dystopian AI imaginary.

This dystopian notion differed markedly from the positively angled articles. For in-
stance, one article stated that “the film A.I. […] is not pure science fiction. Robots can 
both learn to feel and think, says British scientist Professor Kevin Warwick. Humans 
are too primitive. The whole species needs to be upgraded” (Jyllands-Posten, 2001). 
Here, AI is intertextually connected with notions of how technology makes a positive 
contribution to humans, and how robots can be used in various contexts for the benefit 
of human development, in line with the vision of IA.

These three patterns of sentiment reflect a deeper complexity across the sampled 
articles, consisting of different, competing discursive positions in the construction of 
AI imaginaries over time. Rather than a collective consensus constructing just one AI 
imaginary, the ways in which the articles position themselves discursively imply the 
coexistence of several AI imaginaries – including positive, negative, and neutral percep-
tions of AI and its long-term consequences for humans. 

Despite the existence of differently positioned AI imaginaries, the articles’ use of 
intertextuality shows how they all draw on a common AI discourse, characterised by 
a traditional, futuristic, and science fiction-inspired conception of what AI is and will 
become. This type of discourse recurs in articles from each decade and increases from 
the 1980s to the 2010s, particularly in articles where robots or science fiction characters 
constitute the most prominent actor. This indicates that it is the same futuristic discourse 
that is the driving force in influencing public perceptions of AI and the human–machine 
relationship today as in past decades.
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Although the articles all seemed to refer to futuristic conceptions of AI, irrespective 
of any differences in terms of discursive positions and competing AI imaginaries, more 
than half of the articles referred to cooperation between humans and machines, rather 
than machines simply replacing humans. This points to a linguistic conflict present in 
the articles analysed. In practice, the articles thus referred to a relationship based on 
typical IA principles rather than typical AI principles. In contrast to the linguistic in-
sights above, a common discursive dimension characteristic identified in the majority 
of the articles was that they tended to not distinguish between the futuristic notion of 
machines replacing humans (AI) and the more human-centred idea of humans and ma-
chines collaborating (IA). Of the articles referring to IA in practice – albeit still adopting 
the futuristic notion of AI – most can be regarded as taking either a positive or neutral 
angle, while most of the articles referring to typical AI principles – both linguistically 
and in their description of the relationship in practice – take a negative or neutral angle. 
This seems to show that the image of technology as benefitting humans typically appears 
in positively angled articles, while images of technology as a replacement for humans 
typically appear in negatively angled articles. 

Two main scenarios emerged from the articles, referring either to IA or AI principles. 
The first scenario refers to IA principles. In one example, the machine is portrayed as 
an amplification of human ability: “The robot is able to review thousands of journals 
and documents in a split second and, on that basis, propose the best form of treatment” 
(Kristeligt Dagblad, 2018). Here, the differing abilities that humans and machines have 
that enable them to complement and collaborate with each other is referred to. The de-
scription of the relationship in practice is thereby similar to the vision of IA, although 
the article refers to the machine as a robot and therefore does not distinguish between 
what comes across as typical IA principles in practice and the traditional science fiction-
inspired perception of such technology (such as robots). 

The second scenario refers to principles that could be regarded as typically AI. One 
example refers to the use of technology as assisting humans, which resonates with IA, 
but at the same time, the fear of what technology might come to mean in the future is 
then linked to the perception that technology can replace humans (resonating with AI): 

Robots are being developed with the precise aim of assisting us in our most inti-
mate activities. Firstly, there will be toy robots for the country’s children under the 
Christmas tree this year. Secondly, sex robots are growing in popularity. Soon we 
will not have to worry at all about finding suitable sex partners […]. A third area 
where robot research is in rapid development is the care sector. The competitive 
state has a hard time taking care of all the people who may need looking after. 
Don’t worry: the robots are on their way. (Kristeligt Dagblad, 2017b)

Although this example primarily refers to an IA principle, the negative angle taken by 
the article is linked to the AI goal of developing technology that can take over tasks 
which typically require humans to perform them. Again, this is indicative of the common 
trait running through the articles that a futuristic image of advanced technology is still 
shaping public perceptions and constructions of AI imaginaries. 

Despite AI in practice being embedded into various everyday aspects of public life, 
where it is conceived of as supporting rather than replacing humans, as seen in the 
newspaper articles referring to IA principles, the public perception of the topic still 
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draws on futuristic images and chains of equivalence related to the nodal point of AI 
and the human–machine relationship. As shown above, this pattern seems to be con-
sistent across all the decades covered, dating back to the first stirrings of public debate 
on AI in Danish print media in the 1980s. This has resulted not only in the multivocal 
public AI imaginaries that compete in terms of having different sentiments towards AI 
in society, but also the construction of ambiguous AI imaginaries across different kinds 
of sentiments, where no distinction is made between the futuristic descriptions of the 
human–machine relationship of AI and the human-centred principles of IA.

Social practice dimension: Language use and practical visions for AI in Denmark
As in most of the articles, the official Danish AI strategies express underlying principles 
related to a vision of IA rather than AI. One strategy described how technology should 
“contribute to”, “support”, and “help the individual citizen” (Danish Government, 2019: 
6). Other strategies imagined collaboration between human and machine rooted in de-
scriptions of the unique capabilities of the machine: “The potential lies in the combina-
tion between structured data, competencies in the companies and availability of relevant 
technologies […] such as machine learning, artificial intelligence and computers with 
massive processing power for the enormous amounts of data” (Danish Government, 
2018b: 43). AI technologies “are able to make decisions by identifying patterns in vast 
amounts of data [and] create prediction models for risk assessment or early detection 
of diseases” (Danish Government, 2018c: 43). In addition, however, the strategies also 
mentioned the human side of the equation, as in, “the human ability to learn new things 
and reflect” on them (Danish Government, 2019: 6). The ability to relate to issues in a 
specific context and situation were also mentioned (Danish Government, 2018a).

Central to the strategies was also their human-centred approach to technology, both as 
illustrated on the front page of each of the strategy documents investigated (see Figure 
4) and as evidenced in the Danish authorities’ communication to the public and public 
services, as in the following example: “Denmark should have a common ethical and 
human centrered basis for artificial intelligence” (Danish Government, 2019: 8). Such 
notions fit well with Griffith and Greitzer’s (2007: 49) description of the vision of IA 
as “a new vision of symbiosis […] with the human in a leadership position”. As in the 
following quote, the human–machine relationship is thus described in terms of collab-
oration rather than substitution: “artificial intelligence should not replace people, but 
instead be used by people to improve conditions for individuals and for society” (Danish 
Government, 2019: 43). More specifically, “artificial intelligence supports physicians 
in making diagnoses, thus making it possible to trace the development of diseases early 
on and provide preventive intervention” (Danish Government, 2018c: 48). In the same 
way, technology can help citizens “write, read and hear (intelligent hearing aids, read-
ing aloud, etc.)” (Danish Government, 2019: 11). Hence, the vision of social change 
in Denmark brought about by AI is described in ways similar to the vision of IA. The 
strategies thereby establish an AI imaginary and position it so as to have an impact on 
the actual development of AI. 
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Figure 4 Cover pages of four official Danish AI strategies 

Sources: Danish Government, 2018a (top left); Danish Government, 2018c (top right); Danish Government, 2018b (bottom left); Danish Government, 
2019 (bottom right) 
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What is striking, however, is that the official strategies all continue to use the term AI 
to describe the vision of applying advanced technology in a responsible, human-centred 
way, even though this is in fact the vision of IA. For instance, one strategy described 
how “in the long term, artificial intelligence that resembles human intelligence could 
be developed” (Danish Government, 2019: 6) – here drawing on the same neutrally 
positioned discourse on uncertainty related to the development of AI seen in most of 
the articles, with their notion of how replacing humans with machines may become a 
reality. Despite this linguistic conflict, which can be found in both the articles and the 
official strategies, the actual vision that is stabilised and legitimised through the official 
strategies focuses on human-centred solutions and principles similar to those of IA. Thus, 
the Danish strategies seem to be moving away from the traditional, futuristic notions 
seen in the competing AI imaginaries of the articles, and towards a situation where, in 
contrast, the dominant imaginary is an IA imaginary.

Discussion
The analysis indicates how language use over time establishes competing notions of the 
human–machine relationship in the context of AI development. These notions can be 
seen as sociotechnical imaginaries – as AI imaginaries about the human–machine rela-
tionship. At the same time, these imaginaries have left the term AI itself relatively vague 
even after decades of public debate. Thus, the analysis paints a picture of a public debate 
on AI in Denmark where it is still relatively unclear what is meant by AI. There seem to 
be two aspects to this. Firstly, it seems that the fictional universe, drawing on traditional 
notions of AI, can help us understand advanced and abstract technological developments 
and applications. At the same time, it has helped to generate urgent public debate about 
the human component in AI development and use. Secondly, however, the vagueness 
of what is meant by AI and IA in the debate could almost be seen as an unconstructive 
attempt to cover up a loaded term like “AI” by connecting it through language use with 
human-centered chains of equivalence that popularly go under the name “ethical AI”.

Findings from previous literature on the “persistent ‘hubris’” of AI (Brennen et al., 
2020: 33) are not uniformly confirmed by the analysis, which, in contrast, reveals a 
more multivocal public debate on AI. The ambiguity of AI, however, is confirmed in 
the analysis, in line with the previous study by Roberge and colleagues (2020) on public 
AI discourse, which looked at three cases of how the public perceived AI imaginaries. 
The different positionings expressed indicate a malleable AI imaginary, reflecting the 
nuances brought out by collective perceptions of AI, which in turn feed into the public 
strategies formulated as a result of the AI debate. In addition, they show how a particu-
lar imaginary, rooted in the public debate and based on IA, is officially legitimised in a 
Danish context, where it impacts the future public planning projects and social practices 
presented in the strategy documents. Although the analysis cannot anticipate how the 
discursive frameworks in the articles themselves will lead to change, they do reveal 
underlying discourses in the public debate on AI that compete to set the direction for 
the further development of AI in Denmark. Despite the fact that the strategy documents 
tend to not refer to IA explicitly, the original ideas associated with the IA vision seem 
to feature consistently in the strategies. As shown through the specific language used, 
these ideas have contributed to setting a “human-centred direction” for AI focusing on 
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combining the strengths of humans with those of machines in a “symbiotic partnership” 
(Licklider, 1960).

Although newspapers and magazines are not the only co-creators of future systems 
based on AI, they do fuel public debate on the issue, thereby informing the process by 
which people can form opinions about AI in society. In addition, as in this case, such 
articles can highlight the human element in AI’s development, including ethical aspects 
of responsibility and fairness. The analysis of linguistic and discursive patterns in the 
articles and strategies thus illustrates how language can be a powerful tool, particularly 
in the context of societal institutions, such as the media or political institutions. It can 
thereby become embedded within social practices, ultimately resulting in social change. 

The nuances brought out in the construction of AI imaginaries illustrate how the ways 
in which we talk about technology – and the ways in which AI is portrayed through spe-
cific institutional use of language – shape how future strategic visions of AI are created. 
However, this is not only the case for the construction of AI imaginaries; in the construc-
tion of, for example, algorithmic imaginaries, Lomborg and Kapsch (2019) note how 
opinions are formed, both individually and collectively, and how algorithmic systems 
are decoded to shape future visions of such systems. This would seem to indicate that 
the way in which we communicate about AI, humans, and machines influences how we 
envision ourselves as humans in relation to AI, and how we use language in planning 
our future societal practices in relation to AI. The discursive ambiguity identified in the 
analysis, which is in line with previous literature (e.g., Roberge et al., 2020), suggests 
that different AI imaginaries are thriving and stimulating public debate on the topic. 
Yet, the continuous reference to fictive examples might arguably also prove unconstruc-
tive in furthering public understanding and debate, in that it risks causing uncertainty 
rather than describing accurately how human-centered AI might develop and operate 
in empirical reality.

From the analysis, we can conclude that as the strategies have so far stabilised a 
human-centred imaginary around developing and using AI in practice in a Danish con-
text, they appear to reflect typical principles of IA rather than those of AI. Thus, with 
its emphasis on collaboration and optimisation, the notion of IA would seem to both 
reflect more accurately the visions legitimised in the strategies and highlight discussions 
about ethical principles more than the mechanically oriented AI perspective does, even 
though AI is the term used in the articles and strategies. The notion of AI is, therefore, 
often misleading; indeed, as Guszcza and colleagues (2017) note, the systems we have 
today – and want to develop in the future – are a long way from any system based on 
the original vision of AI. This is reflected in the analysis in the present study through the 
linguistic conflict arising from the use of language, where “AI” is used in references to 
the human-centric principles of IA while simultaneously being associated with futuristic 
perceptions of traditional AI principles. The actual imaginary resulting from this can be 
rendered as an IA imaginary – an ethical direction for AI.

As two different sociotechnical imaginaries, the notions of AI and IA can in them-
selves inform public debate. Understanding the link between language use and social 
change related to AI is essential if we are to understand “technology in the broad sense 
of shaping our society” (Lomborg & Kapsch, 2019: 4). Here, IA might offer a specific 
term that enables what Kerr and colleagues (2020: 10) refer to as an “ethics discourse”, 
that is, another way of imagining technology. In employing this kind of discourse, the 



75

Public AI imaginaries

strategies analysed in this study not only provide “assurance” about the development 
of ethical AI in society (Kerr et al., 2020: 10), but also function as an effective tool in 
imagining and planning the actual development of future human-centred solutions. As 
Jarrahi (2018: 579) claims, “what is lacking in this old discourse, as well as with the 
recent attention paid to AI, is a discussion of how the unique strengths of humans and 
AI can act synergistically”. Instead of the preoccupation with machines replacing all 
facets of human intelligence, imaginaries of the human–machine relationship based on 
IA can serve to set a more ethical direction for the future (Jarrahi, 2018).

Conclusion
The overall quantitative finding that AI has become an increasingly discussed topic in 
Danish printed news media served as a point of departure for the qualitative, critical 
discourse analysis in this article. The coverage of AI has been crucial in forming the 
background for a collective discussion of AI which is reflected in public AI imaginar-
ies about the human–machine relationship. The analysis has provided insights into how 
several coexisting and conflicting discursive positionings are being constructed through 
a use of language that expresses positive, negative, and neutral AI imaginaries about the 
human–machine relationship. Whereas the positive imaginary focused on how AI can be 
used in various contexts for the benefit of human development, the negative imaginary 
was characterised by a dystopian view on the social ramifications of AI. The neutral 
imaginary portrayed AI development as uncertain and marked by an underlying notion 
of passivity towards the lack of human involvement. 

Additionally, the analysis demonstrated that a futuristic discourse is still shaping pub-
lic perceptions and constructions of AI imaginaries, although the vision for social change 
brought about by AI is mostly described in ways similar to the vision of IA. Although 
the strategies continue to use the AI term, the analysis further demonstrates how it is 
principles of IA that are being reflected and stabilised in the Danish strategies for AI in 
practice. Thus, despite these IA principles being legitimised with a preliminary endpoint 
in the official strategies based on the public debate in the articles, the analysis identified 
a lack of clarity about what is meant by AI, in both the articles and official strategies. 

Ultimately, although AI in the public debate in Denmark is not characterised by per-
sistent hubris, it is rather ambiguous in terms of what we mean when we talk about AI, 
how it may be used in the future, and its possible effect on society. This provides insight 
into how language can be a powerful tool in the construction of imaginaries that, in the 
long run, have the ability to shape practical solutions. It also illustrates the unconstruc-
tive nature of linguistic ambiguity in generating persistent uncertainty around AI, rather 
than committing to the construction of an AI imaginary that, at its core, serves human 
interests. Here, it seems that the notion of IA might be a more appropriate term for the 
human-centric visions expressed and legitimised in the strategies, serving as a linguistic 
tool to implement an ethics discourse to ensure fair and responsible human–machine 
configurations in society. 

However, by applying an alternative notion for AI, the limitation is that we risk nudg-
ing future AI strategies and related social practices to only focus on what is considered 
to be IA, instead of focusing on making the advanced AI applications that have already 
been developed more human centric and true to the original visions of IA. Thus, to pave 
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the way for new and more constructive and realistic ways of imagining human–machine 
relationships, we need more concrete examples of how AI is used in everyday contexts in 
partnership with humans. Future research looking at empirical cases of human–machine 
collaboration can help demonstrate and describe how this partnership works in practice 
and how it is applied to serve human interests. 
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