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The investigation of the epistemic-technical and infrastructural role of media

for artificial intelligence (AI) is still a comparatively young field of research, at

least if we think primarily –aswe are currently accustomed to do –ofmachine

learning (ML) approaches and artificial neural networks especially (ANN).

It has already become common knowledge that equating AI with ML or

ANN is problematic for several reasons, but this does not change the fact that

the concepts are de facto usedmore or less synonymously. In a similar way,we

can note that the traditional criticism of AI (e.g., there is no such thing as arti-

ficial intelligence, corresponding techniques or systems are neither intelligent

nor artificial) has not led to a terminological reorientation either. In computer

science, for example, one typically speaks of individual models such as con-

volutional neural networks (CNN) or large language models (LLM), of statis-

tics, or ofML rather than of AI, perhaps because technical details aremore im-

portant in this academic field than in other contexts. And yet, it remains to be

stated that even in computer science many researchers and engineers appar-

ently cannot or do notwant to abandon the term.Hence, it isworth askingwhy

it is so persistent. In our opinion, an explanation for this cannot be limited to

the fact that we are confronted with a consolidated concept and that the nor-

mative power of the factual takes effect here. Rather, the continued use of the

term also points to its ideological function, especially in a scientific context. AI

is not only aprosperingfieldof research,but also a culturally impartedpromise

of howhumans can growbeyond themselves through the development and ap-

plication of technologies. It is hard to escape the phantasmatic charge of AI, in

viewof a historically unprecedented situation inwhich the gapbetween its cul-
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tural imaginaries and its empirical development in the ‘real world’ has notice-

ably narrowed (Ernst/Schröter/Sudmann 2019: 18). Analogously, it is not sur-

prising that the perception and thematization of AI research often seems to be

dominatedbya rhetoric of outdoing (Humm/Buxmann/Schmidt2022;Stöcker

2020), while specifically computer science, due to its core responsibility for

the development of AI, can meanwhile, depending on the situation, afford it-

self the luxury of warning against exaggerated expectations of this technol-

ogy (e.g., Bengio 2022). Nevertheless, it remains to be noted that the concept

of AI cannot be reduced to merely serving as an ideology, if one just thinks of

the epistemic-technical orientation of computers in comparison to that of hu-

mans, for example (Turing 2004 [1948]: 420–422; Rosenblatt 1961: viif., 28). In

addition, perhaps the term ‘AI’ persists so tenaciously because it conveniently

offers itself for (critical) reflection, regardless of the state of history.

This position paper discusses some fundamental considerations related to

the role of media in practices andmethods of the application of AI in different

fields of academic research and their potential transformation, with individ-

ual (hypo)theses as starting points. This particular approach was chosen due

to the specific conditions of our research project. On the one hand, we have to

emphasize that, at the time of writing, much of our empirical and historical

research still lies ahead of us, which is why the concepts and theses presented

here are explorative or tentative. On the other hand, approaching the prob-

lems via (tentative) theses also represents an attempt to come to terms with

the assumed complexity of the subject matter as well as with the speed of its

transformations (just think about how fast, for example,GPT-4 followedGPT-3

and GPT-3.5). Some of the following observations and reflections have already

been introduced elsewhere. If this is the case, it is indicated accordingly.

In the contextof ourproject, the termmedia refersprimarily toall technical

entities whose function is to perceive, store, process, transmit and present in-

formation.1 Such a working definitionmay seem relatively broad, but it seems

1 This conceptualization represents a significant extension of Kittler’s concept of me-

dia technology when he defines it as “transmission, storage, processing of informa-

tion” (Kittler 1993: 8). Unlike Kittler, we fundamentally understandmedia as socio-tech-

nical entities. The labeling of media in our understanding as “infrastructural media”

seems useful to us, even though only in a certain sense, if the term is understood rather

openly, with a sensibility to the non-fixed status quo of respective entities that con-

stitute and configure an infrastructure. The term “infrastructural media” specifically

refers to the systematic and rule-based stabilization and connectivity of media as part

of complex chains of operations consisting of people, things and practices (Sudmann
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necessary for us in order to capture the heterogeneous spectrum of the infras-

tructural role of media for the application of AI in different academic fields.

Although the use of AI-based methods already seems to be so normalized

that it has evenbecomeacasual standard reference indiscussions related to the

nexus of digital technologies in the sciences (as, for example, inMößner/Erlach

2022),we argue for addressing the question of ‘howAI changes the sciences’ as

an issue in its own right.

Thesis I

Machine learning presupposes and implies that machines learn with and based on me-

dia.Consequently,mediaalso impose their conditionsonmachine learningpracticesand

applications in different disciplines.

Theepistemological and cross-disciplinary relevance of a thesis can be gauged,

among other things, by the extent to which it can be countered by an equally

important counter-thesis.Against this background, the thesismentioned here

might seem relatively trivial, at least if one proposes a rather broad concept

of infrastructural media (as we do and have already briefly sketched). Never-

theless, in relation to the development and application of AI in the scientific

field (or elsewhere and beyond), a media obliviousness can be observed that

obstructs a thorough epistemological reflection on technologies and their im-

plementations.The indicator of suchmedia obliviousness is notmerely the ex-

plicit absence of the term ‘media’ itself, but rather the fact that the general AI

discourse lacks a way of thinking about technology that really acknowledges

the role of media in its developments and application and that also under-

stands the epistemic influence of media in the reflection on technology. Pre-

cisely because thedependenceonmedia canbeasserted for everypractice, thus

also for the application of technology, it is even more important to shed light

on this dependence in its specificmanifestations and different contexts of ap-

plication, here in relation to the scientific uses of AI. The latter also includes

questioning thenexus aswell as the interdependence of differentmedia forms.

In recent years, the inscription of media in machine learning has already

been the subject of some studies, also including first attempts for a media-

2021: 281f.; for a slightly different account of infrastructural media, see Schüttpelz

2017).
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historical perspective (cf. Sudmann 2017; Engemann/Sudmann 2018; Ernst/

Schröter/Sudmann2019; Tuschling2022).Ashasbeenshown in these contexts,

the infrastructural relevanceofmedia canbediscussed for entities asdiverseas

learning data, sensors, software, hardware, platforms, frameworks and many

more. The epistemological potential of ANN is particularly evident in the in-

formation processing of inherently fuzzymedia such as images and language.

The epistemic-technical potential of current AI technology is, of course,

especially visible in the field of sequential and generative models. Among

other things, the significance of time-based media becomes especially ap-

parent here. This temporal aspect also became evident, when the German-

Canadian company TwentyBN back in 2017 trained an ANN to recognize

gestures and actions using video data and approaches of transfer learning

(Sudmann 2017). Sequence and generative models are, however, also media

of self-reflection and because of this capability also interesting from a media

studies perspective.

Indeed, as ChatGPT and other systems demonstrate, communication be-

tween humans andmachines is rapidly evolving and becoming one of the cen-

tral scenes of the technical performance of AI systems.

Despite existing shortcomings, large language models or sequence mod-

els can be seen as another ‘game changer’ in the development of advanced AI

systems.Already the current level of their performance suggests that the inter-

vention of AI in all sciences will proceed faster and more profoundly than the

skeptical view would have suggested only a few years ago. However, the grow-

ing importance of AI and the hypothesis of its fundamental intervention also

raises the question of ‘which aspects of scientific practices andmethodswill be

unaffected or hardly changed by AI’.

Especially in this respect, it seems important to us to combine media ar-

chaeological approaches for the analysis of algorithmic conditions of informa-

tion (e.g., Ernst 2021) with media praxeological approaches, especially media

ethnography, in order tonot explain technology exclusively in technicist terms.

Themediaperspective proposedheredoesnot only concern the socio-technical

conditions of AI infrastructures in and of themselves, but equally affects ques-

tions about the historical epistemology of AI, as well as the genesis of different

forms andmodels of knowledge.

The fact that ANNs are also called artificial because they are loosely based

on the neuroinformatic model of brains (both human and animal) is now

widely known and regularly pops up in current debates on the technical per-

formance of AI systems. This might serve to deflate exaggerated ideas and
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expectations of an artificial general intelligence for which humans continue

to be the model, even when AIs in the form of ANNs have been optimizing

each other for a while,without humans as amodel (even if at present the latter

is only in its initial stages, e.g., AlphaGo’s successor systems, cf. Silver et al.

2017).

Whether today’s AIs embody, among other things, a form of ‘alien intel-

ligence’ and/or if they are still a form of intelligence closely related to what is

characterized ashuman intelligence, canperhapsnot bedecidedat all, because

corresponding assignments are not only worthy of criticism in each case, but

they also cannot be reduced to mutually exclusive alternatives.

The claim that AI has to be ‘human-centered’ challenges us to critically re-

flect on its anthropocentric logic as well as on its ideological implications. Of

course, there are obvious reasons why especially the AI industry or many sci-

entists stress thehuman-centeredness of their applications.Apparently,one of

the strongest potential or at least imagined threats of AI is that humansmight

get out of the loop andmight lose control over the technology (just think of the

current call to pause the development of big AI systems more powerful than

GPT-4,Future of Life Institute 2023) – that is,of course,a fear that is older than

AI and was historically connected to many technologies (especially regarding

the question if automation brought about by technology threatens work).

The relation to corresponding dystopian representations in popular me-

dia doesn’t need detailed explanation here. However, this is precisely why it is

important to include the popular techno-imaginations of the culture industry

(or media culture, whoever prefers the term) when trying to understand what

matters in the development of technology (see thesis VIII below).

Thesis II

The investigation of machine learning methods in the scientific field requires a detailed

analysis of the different levels, contexts and the specific functions ofmedia in the creation

and formation of AI technologies and their methodological use in research. From a me-

dia studies perspective, a distinctionmust also bemade between applications that use AI

technologies primarily or exclusively for scientificpurposes and those forwhich this is not

the case, since the respective scientific use there is only optional.

Which infrastructural types of media are relevant to the application of AI in

general andwhichareonly relevant to a specificfieldorproblemwithin a single
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discipline?Finally,which typesofAI-relatedmediaare crucial forwhichphases

of the research process (e.g., collection or analysis of data)?

Answering these questions seems essential to adequately assess the inter-

and transdisciplinary potential of AI’s media. Some problems with the differ-

entiations proposed here are obvious: For AI research, the specific domain ref-

erence may sometimes be secondary to what the model is capable of doing in

general, i.e., in other domains aswell; in other cases, the dependence and focus

on a single domain is crucial (and intended as such).

Historically, the expert systems of the 1970s and 1980s, for example, were

more or less limited to a particular domain area. At that time, AI systemswere

not related to a more or less universal knowledge, but strove for selective or

specialized knowledge representation. Thus, they stand in sharp contrast to

current LLMs, since thosemodels have auniversal orientation and competence

not only in knowledge representation, but also regarding the fact that they can

generate output beyond the central function of knowledge representation, in-

sofar as they are able to generate unexpected results such as creating poems,

writing computer programs, solving riddles etc.

Nevertheless, sequence or generative models like ChatGPT are the condi-

tions of possibility for the expert systems of the 21st century. At present, ev-

erything seems to boil down to the fine-tuning of the large sequence models

(e.g., Lewkowycz et al. 2022).Put simply, youhave systems likeChatGPTwhich

can handle general tasks like creating texts regardless of a specific domain, but

when it comes to very specializedareasof knowledge, theyhave trouble coming

up with correct or good results.This is where the fine-tuning comes into play.

One uses the pre-trained models as a starting point to train them in a second

step fora specialized taskand/or specializeddata in the respectivedomainarea

and thus usually has more appropriate results.

In this respect, the relevance of big data is given at various scaling levels of

knowledge domains.Contrary to the name, the epistemic relevance of big data

does not only result from the amount of data, but from its diversity and ideally

also from a qualitative evaluation of this heterogeneity (Kitchin 2014).

Whether it is translation tools, search engines, or dialogue systems based

on LLMs – how does epistemologically interested research deal with the fact

that the function and use of such systems are not limited to scientific pur-

poses and that they still inevitably inscribe themselves in the practices of sci-

entific thought and knowledge production? It is obvious that the above exam-

ples alone point to a specific form of AI-based knowledge production as well

as mediation and need to be critically evaluated accordingly. ChatGPT is more
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than a search engine and yet the system is also, among other tasks, used for

this very purpose. Unlike a search engine, however, ChatGPT does not simply

generate knowledge depending on appropriate queries; rather, it also provides

information about the conditions of knowledge production, including, for ex-

ample, statements about its limitations and regulations.Moreover, the system

is potentially capable of understanding the references of successive queries, of

responding to queries, etc.

In this respect, ChatGPT can to some extent also be understood as an ap-

plication example of Explainable AI. Nevertheless, it is obvious that not only

the form of Explainable AI systems – specifically the design of corresponding

algorithmic functions – but also themedia of their emergence and infrastruc-

tural situatedness are quite different in generalistic AI systems like ChatGPT

in comparison to more domain-specific systems.

Currently, we can already observe that the differentiation of AI-based

epistemic media is increasing. Instead of domain-spanning translation tools,

search engines, etc. researchers might increasingly and appropriately use

domain-specific applications. These processes potentially have important

implications for media policy, which, as the following thesis suggests, are also

already becoming apparent.

Thesis III

Research on the research of AI, not only as amedia studies enterprise but also as an inter-

disciplinary project, is confronted with two overlapping challenges:The first one is deal-

ing with the scope and speed in the development of what can be considered rather uni-

versal technologies in AI like CNN or LLM, which as such are relevant to different fields

of application (in the sciences and beyond) and which typically are developed in fields of

computer science. Another challenge in addition to and entangled with the first one is to

survey and understand the reaction to and adoption of AI in different disciplines and ar-

eas of knowledge, again especially in terms of their scope and speed, but also with regard

to their manifold contexts.

Much of themethodological deployment of AI in the sciences,we suggest, con-

sists of the application of machine learning techniques that can be considered

conventional from a computer science perspective at the time of their appli-

cation in other disciplines. Examples would be, for instance, the fundamental

importanceofhowbackpropagation isused formany scientificdeploymentsof
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ANNs, as well as more specifically, of CNNs, or, more recently, diffusion mod-

els as well as LLMs (cf. Chowdhery et al. 2022: 7f.; LeCun/Bengio/Hinton 2015;

Schmidhuber 2015). Certainmodels seem to have established themselves at an

increasing rate in recent years (again, think of LLMs), at the same time their

validity as ‘state of the art’ is obviously very limited, if one takes into account

the rather short relevance of generative adversarial networks (GANs).

From a meta-theoretical research perspective, just paying attention to

these rather universal AI models in computer science is in itself already a

very difficult task. Additionally, the complexity of the requirements for un-

derstanding corresponding developments increases when they are examined

in relation to a specific domain area and placed in relation to its dynamics.

Furthermore, the focus on the adaptation of AI technologies leads to more

specific challenges, for example, being able to distinguish whether an existing

AI technology is primarily being simply applied in a specific field or whether

it has also been substantially developed further within the context of the

application.

Such dynamics are, of course, a general characteristic of scientific and

technological development. Nevertheless, the temporal aspects mentioned

here seem to be particularly extremewith respect to current AI advancements.

The peculiarity of AI here consists above all in the fact that AI is to be under-

stood not only as an object of the temporal logic of technology development,

but potentially, if not solely, as its ‘subject’. The mediality and media depen-

dency of AI must accordingly take these temporal dimensions into account

(for some general considerations on the temporal aspects of ANN-based AI,

cf. Sudmann 2021).

Thesis IV

Theoutstanding epistemic-technical potential of ANN for the scientific field has (always)

mainly been to address and copewith different forms of fuzziness and uncertainty,which

includes, e.g., missing information. Accordingly, it is important to explore in more de-

tail howmedia as input are associated with challenges and problems of uncertainty and

fuzziness or generate them in the first place, but also how they contribute to reducing or

avoiding uncertainty and fuzziness.

A provocative response to our research group’s question about how AI is

changing the sciences might be that the central answer is a foregone conclu-
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sion that more or less amounts to the thesis presented here. The epistemic

potential of AI’s statistical approaches to pattern recognition has been recog-

nized since the 1950s (Sudmann 2018b: 22). But it was only a decade ago when

it became apparent how well ANN are able to handle problems of fuzziness,

uncertainty as well as missing information, as they have always occurred in

diverse sciences: be it the handling of ambivalences in literary texts (e.g.,

Suissa/Elmalech/Zhitomirsky-Geffet 2022), the reconstruction of damaged or

incomplete historical images in the field of art (e.g., Zeng/van der Lubbe/Loog

2019), ambiguities in speech recognition due to noise and other factors (e.g.,

Qian et al. 2016), facing problems like efficient magnetic resonance imaging

in medicine (e.g., Schlemper et al. 2017) or ground water level prediction in

geoscience (e.g., Tao et al. 2022).

Dealing with these problems is strongly tied to processing and training

with large amounts of data. In this respect, one could say, ANNs represent a

new technical-epistemic level of using and exploiting quantities to deal with

qualitative research problems.Moreover,ANNs can also be used on a new scale

to deal with quantitative problems, specifically with regard to arithmetic and

algebra (see e.g., Gérard Biau in conversation with Anna Echterhölter in this

volume).

To what extent the ability to deal with problems of fuzziness signifies an

epistemic rupture can certainly not be ascribed to an unambiguous date from

the outset, but to different historical paths of development as well as specific

genealogies that must be reconstructed historically.

Thesis V

Theepistemicpotential ofANNs –as the (currently) dominant formofAI – is based on the

massive parallelismof informationprocessing.The technology canbe theorized as quasi-

analog or post-digital.

ANNs, as the currently dominant manifestation of AI, are typically negotiated

as digital technology. However, this view is at least partially in need of correc-

tion, as the following arguments underscore:

[First], it must be emphasized that the masses of interconnected neurons,

activated by an input, fire together simultaneously or in parallel, thus ulti-

mately forming a complex emergent system that abolishes the discrete char-
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acter of the elements it consists of (the layers of neurons and their connec-

tion) [...]. This extreme ormassive parallelism of information processing can

indeed count as the essential characteristic of ANN, distinguishing it from

the von Neumann architecture of classical digital computers. Due to the de-

scribed properties, an ANN is therefore a blurred system [in German: “Un-

schärfesystem”] .. whose operations can be described rather as analog than

digital (Sudmann 2018a: 67, own translation).

Secondly, it can be argued that the massive parallelism of neural networks,

as currently effectively unfolded in LLMs and other models, among others, is

characterized by a quasi-analog fine-grainedness in information processing.

[A] single artificial neuron is usually either active or not, so in this respect

it usually functions according to a binary logic, like the switching states of a

digital computer. However, the weighting of activity between neurons, i.e.,

the strength of their connections, is mostly represented by floating point

numbers (positive and negative) in neural networks. And this representa-

tion is so finely grained that the corresponding values can be understood as

quasi-analog. As a medium of information transmission, ANNs thus do not

operate with binary units, such as 0 and 1, but in quasi-analog form (even if

the values are still based on a digital substrate) (ibid.: 66f., own translation).

Fine-grainedness in this context is not reduced to generating certain effects

of quasi-analog representations, for example when a modern display allows

smooth color transitions, and in this way appears analog, i.e., continuous. It is

important to note here that the attribute of quasi-analog concerns the techni-

cal conditions of information processing, not its mere form of representation.

For the time being, the parallelism of neural networks at the lowest level is still

determined by the circuit logic of digital computers. For the performance of

ANNs this dependence is limitingbecause of its inefficiency.SubsymbolicAI in

the formof ANNs is based on similarity relations of fundamentally continuous

quantities, which are currently still digitally approximated. As ironically de-

scribed elsewhere, they’re still ‘abusing’ digital technology until they are even-

tually, with some probability, replaced by analog technology (ibid.: 69).

For this very reason, itmakes sense to negotiate ANNsnotmerely as quasi-

analog information technology, but also to characterize it literally as a post-

digital scenario of the conditions of information and knowledge processing in

the 21st century.
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In media studies, some of the aspects of connectionist AI addressed here

have already been implicitly highlighted by Norbert Bolz in the introduction

to the volume Computer als Medium (in English: “Computer as medium”), pub-

lished 1994:

[The] reorientation of intelligence to simultaneously and parallelly process-

ing nervous systems that statistically process their data at a comparatively

low level of precision parts with the dreamof amathesis universalis that phi-

losophy, from Leibniz to Husserl, dreamed of. For the computer is a plausi-

blemetaphor for themedia spirit [in German: “Mediengeist”] only as long as

thinking means calculating and cognition is understood as calculating with

digital symbols. Algorithms define a logical world through purely syntactic

operations, in which all problems can be solved through serial search rou-

tines. Theworld of emergent AI is quite different. Connectionism is the name

for operating in subsymbolic networks wheremeaning is a function of a sys-

tem state. Accordingly, storage does not occur in single, precisely addressed,

memory locations, but in networks. All regularities in this network are emer-

gent qualities against the background of a chaos of linkages. Thus, in the

subsymbolic network of connectionistmachines, there is an exact correspon-

dence to the noise in the brain, i.e., to the random firing of neurons. (Bolz

1994: 14, own translation)

While Bolz’s reference to the ‘chaos of linkages’may be as techno-epistemically

inaccurate as the comparison to the ‘noise in the brain’, the emphasis on the

‘emergent qualities’ of networks, however, remains crucial in highlighting the

suspension of the principle of digital information technology in connectionist

systems.

Thus, if one seeks to examine the impact of AI technologies on the sciences,

one cannot avoid taking seriously the fundamental algorithmic specificity of

the technology. And thismeans that the question of the transformations of the

sciences by AI is, from a technical-pragmatic point of view, only to a limited

extent a problem of digital technology.Therefore, it might not be sufficient to

describeAI technologies onlywith notions taken from the theory of digitalme-

dia or to insert their histories into the histories of digital media. Other theo-

retical and historical traditions might be important too.The same, by the way,

might be the case in quantumcomputing, inwhich also a partial return to ana-

log forms of information processing can be observed (or described as such, cf.

Schröter/Ernst/Warnke 2022).
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Thesis VI

The diagnosis of an AI revolution is ubiquitous. Given the historical examples for sup-

posed technological or specificallymedia-technological revolutions, such rhetoric should

be treatedwith caution. It is likely that, as in all historical examples, discontinuities and

continuities coexist in complexmanners that cannot be predicted beforehand.

As the last few years of the boom in machine learning have reminded us once

again, it is rarely one event that establishes a caesura; rather, it is a series of

events that establish an order of a before and after, ormark a longer process of

change as such.The rhetoric of ‘revolution’ is,more often thannot, a rhetoric of

AI imaginaries (seeThesis VIII) used in entertainment and advertising, rather

than a useful description of real developments. Nevertheless, sometimes spe-

cific events have a profound relevance for the further development of technol-

ogy (see Sudmann 2018b related to the recent history of ANNs).

Since AI is obviously a technology that processes information, questions of

media history and media historiography apply (cf. Schröter/Schwering 2014).

We want to highlight three aspects:

Continuity and Discontinuity: As in all media history formulations, clear

linear successions and rhetorics of ‘before’ and ‘after’ (‘revolution’) should be

discarded in favor of multifactored and multilayered descriptions – ‘series’

as Foucault (1972: 4, 7f.) put it (cf. Schröter 2014: 13–22). In some series some

things change slower or faster, where in others certain aspects stay the same.

Accelerations and Brakes: Brian Winston (1998: 1–19) has argued that on the

one hand “supervening social necessities” accelerate the development and dis-

tribution of new media, while on the other hand a “law of the suppression of

radical potential” applies, which tames radical changes made possible by new

media technologies (e.g., copyright laws that impede thepotentialities for loss-

less reproduction in digital media).

Retrospective construction: As Glaubitz et al. (2011) have argued, media his-

tory of a certainmedia technology is always triggered at first by a high ‘level of

recognition’. Some technology becomes visible, commercially successful and

perhaps scandalized – and then the process of retro-construction starts. The

research focuses on ‘emergence events’where it all began and also looks for the

lines of development that begin with these events.

All these mechanisms operate in the historical development and historio-

graphical description of AI systems too. Regarding the role of AI in different

scientific disciplines it is to be expected that they may have different weight-
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ings, distributions and forms. To develop amore precise picture in this regard

is one task of our research project.

Thesis VII

Due to their predictive capabilities, it is important to examine approaches of ANN, in a

broader sense, as technologies of speculation. In this respect, however, they also challenge

us to reflect on our own speculative thinking; the critique of AI and its epistemic applica-

tions must therefore also include the ‘meta-theoretical’ reflection.

Even beyond its culture-industrial imagination, AI has always provoked spec-

ulation about its future limits, risks, potentials, and ambivalences. Recent de-

velopments and achievements of ANNs have added a crucial new aspect to this

view especially: Instead of speculating about AI, people have started speculat-

ing with AI. But the semantics of speculation implies uncertainty. One must

recall, at this point, that ANNs have been used for the speculative business of

stock market prediction since the late 1980s and 1990s (cf. Wong/Bodnovich/

Selvi 1995; Vui et al. 2013). However, the risky bet on big business in the stock

market and the uncertainties associated with it are at odds with what is so-

cially desired for the scientific application of ANNs as predictive technologies,

namely to be able to use it to control andmaster the future, especially in highly

sensitive areas such as medicine or climatology (cf. Halpern/Mitchell 2023).

This epistemically almost indispensable claim highlights the need to relate the

critical analysis of predictive systems as a technology of controlling the fu-

ture(s) to the present, taking into account empirical technology development

as well as the realm of imaginaries.

Nevertheless, speculation as a critical practice remains necessarily and es-

sentially related to the future. Critical analysis of current conditions is always

in the service of the premise and claim that the world could (and should) be

different than it currently is. Contemporary AI systems such as ChatGPT can

now themselves be interrogated for utopian imagining of their future as well

as for critiquing society, which is why wemust seriously consider that the po-

litical infrastructures of societies to come will also increasingly depend on the

deployment of learning algorithms. In any case, recent AI and the critical mo-

ment of speculation it mediates should in turn be used to critically reflect on

our own cognitive processes and approaches. The institutions and designs of

the scienceswhich are necessarily related to the future,must, precisely for this
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reason, also offer speculative thinking, as a critical practice of the present, and

not (alone) of the future, as well as an appropriate space to unfold.

Thesis VIII

The analysis of the scientific uses of AI should also include the analysis of their (culture-

industrial) imaginations.

One of the central problems of the scientific engagement with AI is that there

is hardly any group of technologies that is so charged with partly crazy imag-

inations (on the notion of cultural imagination; see its use in Ernst/Schröter/

Sudmann 2019). In particular, popular media, like motion pictures, since the

late 1960s have been full of – often exaggerated – ideas about what AI and (not

always clearly separated from them) robots should be able to do.

These ideas can have both a utopian and (this is the more common case)

dystopian inclination. We cannot and will not go into these ideas and their

various forms in detail here, but several theoretical and methodological de-

mands follow from this for the scientific study of AI: First, one has to ask why

at certain times and contexts certain imaginaries are attached to a technology

like ‘AI’ – to which needs does ‘AI’ respond, which social deficiency and/or

deficiency caused by previous media finds expression in these imaginaries

(on utopias regarding computers in general, cf. Winkler 1997). Secondly, we

can investigate what role such imaginaries have played as ‘Leitbilder’ (Dierkes/

Hoffmann/Marz 1992) or ‘diegetic prototypes’ (Kirby 2010) in the actual devel-

opment of technology. Thirdly, in doing so, we must also historically separate

ideological and simply absurd imaginaries from those that have played a

constructive role, which is only possible through historical retrospection.

The discourse about the role of AI in the sciences is also permeated by such

‘AI’.The ideas ofwhat should be possiblewith AI,which have increased into the

utopian, can be a reason for starting to use AI-basedmethods in the first place.

Manufacturers of such systems do well to quote these utopias in their adver-

tising, for example, in order to increase the attractiveness of their products for

scientific buyers.What do different scientific disciplines, certain research do-

mains or even individual scientists expect from the use of AI? What guiding

principles are associated with it? What is imagined under the term ‘AI’ in the

first place?These arequestions thatmustplay a central role in a researchdesign

on the role of AI in the sciences.
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Thesis IX

The principle of ANN is its universalistic orientation, determined by the phantasmatic

imagination that has always characterized AI technologies: to overcome problems of dif-

ference.

Connectionist AI can be understood as a universal machine sui generis. In-

formation processing with artificial neural networks is Turing-complete, i.e.,

we are dealing with machines that can simulate or program other machines

(Siegelmann/Sontag 1992: 440f.).They share theuniversalistic principle that al-

ready characterizes the digital computer according to the serial VonNeumann

architecture: to be able to scan and simulate all individual media as well as to

process a certain input independent of its specificmeaning and socio-cultural

codes, and so on.This universalist feature, however, characterizes not only the

epistemic conditions of technology, but also its telos.

In practice, especially in scientific applications, the specificity of the learn-

ingmaterial is of course immensely important, for example with regard to in-

scriptions of discriminating biases.

Part of the practical perspective is to note that by no means all those who

are driving the development ofmachine learning are pursuing the goal of AGI.

Yann LeCun and many other experts constantly emphasize how far current

technology development still falls short of the status quo of whatever is con-

sidered to be ‘human intelligence’ (cf. LeCun 2022; Shanahan 2023). And yet,

leading companies and scientists are more or less explicitly committed to the

goal of AGI (cf. Altman 2023). This goal is not simply identical to simulating

human intelligence, but consists first and foremost of developing an AI system

that, similar to humans,

I. can cope with a heterogenous range of problems and tasks, and

II. generally speaking, has to fulfill as few preconditions as possible, e.g.,

avoids having to learn the solution of a problem in a time-consuming way,

amongst other things by accessing a lot of data or by specific procedures

of processing these data.

Already at the end of the 1980s, Seymour Papert criticized that both symbolic-

ruledandconnectionistAI are “engaged in a search formechanismswith auni-

versal application” (Papert 1988: 2). Papert’s critique is perhaps more relevant
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than ever today, given the supposed universalistic capabilities of technologies

like LLMs.

Nevertheless, we might be able to better deal with problems of difference,

but they persist, especially with regard to AImodels that seek or seem to over-

come them (like the concept of a universal language translator). A very impor-

tant aspect in this respect is the inevitability of algorithmic biases for every

learning model. In current discussions of algorithmic discrimination, it is of-

ten forgotten that every learning for a certain task (like learning languages) in-

evitably produces ‘costs’, and hence any machine learning process that claims

to be universal (i.e., is capable of dealingwith all challenges of difference)must

necessarily remain phantasmatic, which is also true, in a very fundamental

way, for the relationship between humans and machines (cf. Ernst/Schröter/

Sudmann 2019).
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