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During video-mediated communication it is not possible to look the person on

screen in the eyes. While the problem is simple, the solution is not. Attempted

remedies have variously been called attention correction, gaze redirection, or gaze cor-

rection. Gaze correction, on a basic level, seeks to fix the problem of a lens acting

as a proxy for the eye. During a video call, one cannot simultaneously look at the

screen and (the laptop/smartphone) lens, creating a dissonance: Will we produce

eye contact for ourselves or our conversation partner? Since the pandemic’s beginning,

many have experienced the “uncorrected gaze” of video-mediated communication,

metabolized by some as “Zoom fatigue” (seeDistelmeyer and Lovink in this volume).

The goal of gaze correction, succinctly stated, is “to digitally alter the appearance of

eyes in a way that changes the apparent direction of the gaze” (Ganin et al. 2016). It

could be argued that gaze correction, narrowly applied, simply fixes a mechanical

problem: we have to look at a screen instead of a lens when in a video call. But eye

contact is so foundational to communication, its meaning so tacit, that unintended

consequences need to be considered.

Social cognition, our ability to make sense of the behavior of others, relies on

both linguistic and nonlinguistic cues. The consensual imperative of unmediated

eye contact stimulates the release of the neurotransmitter oxytocin. Studies of

video conferencing have found that this phenomenon does not work as well on

screen (Auyeung et al. 2015). Moreover, neuroscience has recently identified con-

crete physiological effects of live rather than prerecorded screen-mediated eye

contact (Noah et al. 2020). Near-infrared spectroscopy found increased coherence

in brain activity during live eye-to-eye contact. Additional studies have described

the reciprocal prelinguistic processing of information as the “rapid and reciprocal

exchange of salient information in which each send and receive ‘volley’ is altered

in response to the previous [signal]” (Hirsch et al. 2017, 314). Thus, if eye contact is

essentially relational, gaze correction in its current form removes this relationality,
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delegating the task of eye contact to a platform.1 To build on the metaphor of the

volley: gaze correction could be akin to watching a game of tennis in which every

shot is “corrected” so as to be returnable. Such a game, while graceful for a time,

would quickly become lifeless for viewer and spectator alike.

Gaze correction will present us with a choice: Do we perform the essential emo-

tional laborofmaintainingeye contact,ordowedelegate it? If twopeopledo consent

tohave aplatformmediate eye contact for them,whatmetricwill beusedby theplat-

form to decide when contact should be stopped and started? On a social level, will

this produce a space inwhichwe are constantly second-guessing eye contact?Might

gaze correction create affect-specific platforms in which users can choose between

styles of eye contact and thus attention (e.g., engaged, skeptical, or rapt)?Thiswould

continue the logic of “style transfer” (the practice of transposing qualitative metrics

between images) that already exists on various social platforms (see figs. 7 and 8).

When one is able to simply select different styles of eye contact, gaze optimization

rather than correctionwould seemmore apt.

Computational optimization involves increasing the efficiency of a system

while decreasing its resource use (Sedgewick 1984, 84). The questions for machine

learning-based gaze correction is what the primary object of optimization will be?

If Zoom optimized for attention rather than fidelity to the user’s intent, what kind

of social space would result?

The state of the art in gaze correction involves using a generative adversarial

network (GAN) to make real-time modifications to the user’s eyes. A GAN consists

of two neural networks: a classifier and a generator (fig. 1).The generator’s role is to

render a constant stream of training images because “the classification constraint

does not work without the adversarial learning, or in other words, the adversarial

learning helps to avoid adversarial examples” (He et al. 2020).Thebest-knownuse of

GANs is the deepfake paper from 2016 (Thies et al. 2016).The epistemic threat of this

technology has been widely discussed (Fallis 2020). To extrapolate: gaze correction

is a real-time deepfake intervening at the most fundamental level of social com-

munication, eye contact. While not as obviously threatening for public discussion

as deepfakes, gaze correction nonetheless poses a similar epistemic threat (fig. 8).

Jonathan Crary has written that the “reductiveness” of machine learning causes

“splintering of the interhuman basis of a shared social reality” (Crary 2022, 92).

Widespread gaze correction adoption would render it particularly difficult to track

instances of such splintering precisely because we lack the vocabulary to talk about

1 At the time of writing, the authors were unable to find research on how this relational quality

of eye contact would be encoded in gaze correction. We speculate that this is due to the lack

of a training dataset. Such a dataset would only be produced if/when gaze correction were

widely adopted. Widespread adoption of a gaze correction program without some mecha-

nism to account for the consensuality of gaze could produce unintended effects.
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such unprecedentedmediation.General terms like “Zoom fatigue” are symptomatic

of this lack of vocabulary. Bailenson (2021) has argued that video conferencing is

tiring in part because our social brain expects a level of feedback that is not forth-

coming. While this disconnect is a problem for our social cognition, a platform

might see it as a way to build dependence. It is precisely those patterns of social

behavior that precede language that are most attractive to those who seek to make

us click before becoming aware of it. If we are engaging in conversations where the

“person” looking at us is in fact amachine learningmodel, a whole set of ethical and

epistemological questions follow. Again, the opposition between correction (social

cognition) and optimization (machine learning) provides a shorthand to think

through this shift. There is no ruleset for when to maintain eye contact, though if

gaze correction is widely adopted there functionally will be, even if known only to

the implementing platform.

Gaze correction has been researched since the 1990s in both industry and

academia. The most familiar attempt to roll out gaze correction was Apple’s Eye

Contact setting in iOS 13 (Bohannon 2013, 177). GPU producer Nvidia has attempted

to take the technology a step further by redrawing not only eyes but also the inter-

locutor’s head (Wang et. Al 2021). In what follows, we refer primarily to Zhang et al.

(2020) as representative of the broad trend to correct gaze computationally rather

than mechanically.The paper’s GazeGANmodel takes the initial live video feed and

redraws the participant’s pupils in real time (see fig. 4). This technique is called

“Image Inpainting … an important task in computer vision and graphics aims to fill

the missing pixels of an image with plausibly synthesized contents” (Zhang et al.

2019).

Figure 1: Overview of GazeGAN network architecture

Source: Zhang et al. 2019.
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Figure 2: Architecture of GazeGAN “in-painting” model

Source: Zhang et al. 2020.

Zhang et al.’s focus is primarily on how realistic the redrawn (“in-painted”)

pupils and eyes are (fig. 2).This concern for realism, however, does not extend to the

social realm. The GazeGAN model cannot recreate the cadence of mutual eye con-

tact,which includes involuntary looking away and other subtleties of joint attention

(Bohannon et al. 2012). Such relational interpersonal behavior is difficult to encode.

Our decision to maintain eye contact depends on tacit knowledge of the other that

we are often unaware of. What would such a training set look like? To date, there

exists no training the authors could find. This is not to say that there could not

be several diverse ones. Such training sets would have to index qualitative values

like empathy, which produce believable, authentic eye contact in lived experience.

In a way, video conferencing sessions with machine learning interventions could

prevent harmful, unsettling behavior, such as contemptuous looks and eyes full of

doubt.

Hardware Antecedent to the Split Gaze

To understand the possible effects of gaze correction, we can look to one of its an-

tecedents: the teleprompter, which shifts the eyes mechanically as opposed to com-

putationally. In the early years of broadcasting, the teleprompter was developed as

an aid for presenters of all types in the industry. In the postwar years, only profes-

sional film studios could afford the necessary hardware. Initially, the problems of

the teleprompter were similar to those of twentieth-century video conferencing: to

align the display with the optical path of the camera. The first “television prompting ap-

paratus,” patented in 1953, replaced a humanprompter (whowould read the text and

give vocal cueswhenneeded) (fig. 3).2Thefirst generationof devices producedby the

2 Barkau, Fred H. 1953. Television Prompting Apparatus, US Patent 2,635,373A, filed April 21,

1949, and issued April 21, 1953.
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TelePrompTer Corporation were attached to the side of the camera lens,making the

presenter’s gaze oblique to the viewers. Audiences at home could sense the presence

of the mediating apparatus. After several iterations of the device, the shifted gaze

of the presenter was effectively “corrected.” In 1959, Jess Oppenheimer patented the

first in-camera teleprompter,which usedmirrors to project the script in front of the

lens.3 Below is a diagram from the initial patent.

Figure 3: Original patent diagram from FredH.

Barkau, 1953

Source: Fred H. Barkau, 1953. Television Prompting

Apparatus, US Patent 2,635,373A.

Themechanical gaze correction of teleprompters thus allowed a presenter to ap-

pear to look the individual viewer in the eye, laying out the tensionmore completely

realized in computational gaze correction: it simulates eye contact while allowing

the speaker to read from a script. The news broadcast, for example, gained a new

3 Oppenheimer, J. 1959. Prompting Apparatus US Patent 2,883,902, filed Oct. 14, 1954, and is-

sued April 28, 1959
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intimacy of address through this technical trick. And yet their mediation simulta-

neously created a power imbalance: the corrected gaze of the broadcastermeant the

news was internalized using, to some degree, social cognition. The teleprompter

thus effaced a one-to-many flowof information.Might gaze correction create a sim-

ilar dynamic for users of video conferencing applications? What happens in a situ-

ation in which every user can feign a direct gaze? What subtler prompts might this

assemblage be capable of?

Neural Nets, Datasets, and Gaze Correction

The foundations for today’s developments in gaze correction were laid in 2009 with

the publication of ImageNet—the largest ever training data set for machine vision

(Deng et al. 2009). Because of its size and granularity ImageNet greatly accelerated

research in the field. In 2012, the ImageNet Large Scale Visual Recognition Chal-

lenge (ILSVRC) was won by a team from the University of Toronto using a neural

network (Hinton et al. 2012). This watershed moment is considered the start of the

widespread use of neural nets in machine learning research. So many papers used

ImageNet for trainingmodels that inherent biases in how it labeled images created

ripple effects throughout areas of society (see Crawford and Paglen 2019).

The other lynchpin in the development of contemporary gaze correctionwas the

publishing of the Columbia Gaze Data Set in 2013 (see fig. 6). The data set provides

a systematic collection of 5,880 images of fifty-six people over five head poses and

twenty-one gaze directions. Itmarked themost comprehensive and diverse data set

related to gaze correction to date, even though it was initially created at Columbia

University for training purposes in human-object interaction, specifically, “to train

adetector to sense eye contact in an image” (Smith et al. 2013, 271).This data set, cou-

pled with the learning neural nets, has served to accelerate research on gaze correc-

tion. Indeed, the researchbyZhang et al. (2020) discussed above relies onboth.Prior

to theColumbiaGazeData Set, data setswere generally scraped from theweb rather

than purpose built.These data sets attempt tomodel amode of communication that

is not situated. In a sense, the corrected gaze appears to employ the long-criticized

“view from nowhere.” Dan Kotliar has pointed out that the process of dataset com-

pilation often glosses over the fact that users exist between “very distant localities”

(2020, 922).This same tendency is evident in the training sets for gaze correction.

Apart from the cultural and geographical context, on a data level, as Taina

Bucher (2020) elaborates with Jean-Luc Nancy’s concept of “being as always already

a being-with,” everyone is already existing in a connected state. By applyingNancy’s

concept to the social networks, she argues that besides active users, offline actors

are also connected with others (i.e., as contacts). This way, even those who are not

logged in leave data traces, sincemachine learning algorithms classify, recommend,
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and match according to data input. In a different publication, Bucher (2021, 100)

refers to these passive data doubles as “non-users.” In comparison to the algorith-

mic layers relevant for gaze correction, training data sets of eyes and faces, such as

the Columbia GazeData Set, are the ground truth that connects any one pair of eyes

with another. While participating in video conferences or casual group calls with

eye contact enabled, users might eventually experience the state of “being singular

plural” in a rarely visible way.

Social Cognition, Gaze Direction, and Video Conferencing

Eye contact is the infant’s first step toward building social cognition.While follow-

ing the gaze of our parents, we begin to understand how the world appears to the

other (Frith 2010; Lammet al. 2016). “The ability to process its [gaze] direction starts

very early in life and is fundamental for the development of normal social cognition”

(Itier and Batty 2009, 845). Some researchers have even argued that our theory of

mind begins with gaze tracking (Farroni et al. 2002). Gaze direction—and the at-

tention it engenders—is so tacit in our making of social meaning that it is difficult

to reflect on, creating a “non-verbal interpersonal communication including salient

and emotional information” (Hirsch et al. 2017). And yet in video conferencing, the

uncorrected gaze appears without the cues we expect. “Zoom fatigue” has been at-

tributed in part to the fact that the mediated gaze is “perceptually realistic, but not

socially realistic” (Farroni et al. 2002).As this dissonance is prelinguistic,howwillwe

metabolize its predictive “correction” by machine learning? Put differently, is there

a deep patterning to eye contact that machine learning will be able to “see” in a way

we cannot?The “cooperative eye hypothesis” argues that the particular morphology

of the human eye—compared to other primates—facilitates higher levels of joint at-

tention.Thewhites of human eyes enable us to readmore intention from the eyes of

others, facilitating cooperation. Having a gaze legible to others is thus intrinsic to

our humanity (Tomasello et al. 2007).

Eye contact is rarely discussed in procedural terms, butmachine learning-based

approaches to gaze correction will require as much. At the front end, or “surface,”

these systems learn to redirect pupils in real time. “The screen is the surface, the dis-

play buffer is the subface of the algorithmic thing that the two of us—we ourselves

and the program—are engaged in.The algorithmic thing comes as a visible appear-

ance for us” (Nake 2015, 106). Gradually, turning on one’s webcam may signal tacit

acceptance of a new intimacy with machine learning. The delicacy of this moment

is evident in the fits and starts with which the technology has been approached by

companies as formidable as Apple. Apple’s Eye Correction feature brought gaze cor-

rection to FaceTime in iOS 14 (Peterson 2020). First iterations were tested under the

label of “attention correction.”The feature’s namewas later changed to themore be-
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nign Eye Contact, perhaps in a bid to sound less disciplinary. A cursory search for

this feature will surface many tutorials about disabling this “creepy” new feature.

If Eye Contact returns to iOS—and it likely will—the questions in this chapter will

becomemuchmore immediate.

To apply the language of computation to the social world, we might say that

humans are evolutionarily optimized to read the gazes of others. Each culture has

differing tacit norms around eye contact, all optimizing for different outcomes,

stochastically. Would an iOS-based gaze model account for cultural specificity? As

ever, this would be a hard system to reverse engineer. Thus, video conferencing

applications equippedwith eye tracking and gaze correctionwould become obvious

places to study the connections between gaze and more complex behaviors that

have been intuited but not modeled. Once a model is developed, it would be hard

for platforms to resist manipulating eye contact for specific outcomes.4The human

infant recruits caretaking behavior from its parents using gaze. Could a platform

do the same, using gaze correction as a means of inducing bonding between users,

and by extension with the platform itself?While our question is motivated by social

concerns, companies in platform capitalism followmarket rules and advances in AI.

(For example, Zoom started using user content to train their AI in July 2023. Zoom

offers a virtual assistant and AI generated content such as conference summaries).

Indeed, biometric signals are already creating new approaches in behavioral

health as they can help predict illness before it appears clinically (Bednarik et al.

2005). This medical approach to eye tracking overlaps with the larger field in be-

havioral medicine called digital phenotyping. The technique argues that the data

traces left on the touch screen (and the other sensors on the smartphone) can be

correlated to neurological states (Insel 2017). Insel’s article does not list eye tracking,

but its capture could follow the same logic. One can imagine that a society built on

video-mediated communication would quickly produce a granular model of gaze

direction that could be correlated to any number of other biometrics—as digital

phenotyping attempts to dowith thumbs, voice, and speech.The long-term popula-

tion-level effects of such a data set would be profound. A data set of eyemovements

during video conferences could yield many insights for digital phenotyping (Nag et

al. 2020).

4 For example, in a video conference about contractual negotiations, a platform could “opti-

mize” gaze correction to nudge both parties toward agreement. This is a fairly heavy-handed

example, but the subtler behaviors that gaze correction could model are abundant.
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Theories of the Gaze

In somecultures, thegaze is perceivedas anagent in its ownright,particularly in the

archetype of the “evil eye” (Breuer 2015). The term, widespread since antiquity, de-

scribes the belief that a gaze can inflict harm.One can “cast an eye”with the intent to

punish someone. De-potentialization and fluidity of “negative” and “positive” looks

characterize the modern discussion of the evil eye; where tradition is abstracted,

which is one of the prerequisites for its circulation (van Loyen 2015). In this sense,

eye contactwith themachine could literallymean being subject to the agency ofma-

chine vision, adding anewcase to the splitting of eye andgaze, thematter ofmaking

visible and being seen in public, studied by Sartre as well as Goffman. At different

times andwith regard todifferentmedia, Barthes and, later, Silverman investigated

the mediated gaze.

In amemorable scene, Sartre depicts momentarily forgetting one’s own body in

the immersion of the clandestine gaze (Sartre 1956, 277). A person squats in front of

a keyhole towatch others inside a room.The sound of footsteps in the hallwaymakes

him feel “suddenly struck in his being.” At this moment, the observer sees himself

all at once from the outside, as a voyeur. Sartre suggests: the one who is looked at

becomes acutely aware of having a body. Here the gaze has an activating function.

In video conferencing, by contrast, each participant is constantly self-aware due to

the mirror-like self-video.

When gazed upon, we are objectified, aware that we are for the other an object

of consciousness; this triggers a new, reflexive relationship to ourselves. For Sartre,

the gaze is existential.The existence of those looked atmanifests itself from another

point of view.What does it mean, then, when in video conferencing this reciprocal

balance is delegated to machines?

There is a crucial difference between the perception of Sartre’s individual gaze

as an agent in an analog space and the unified space of a corrected gaze that glosses

over individual differences.Wemaybecomemore cognizant of our individual habits

once gaze correction throws them into relief. Following Sartre’s train of thought,

then, we can interpret the GAN as a proxy for the real-world situation described by

his phenomenological approach. In the particular case of machine learning–based

eye contact, the structures of perception—the spectator’s, the camera’s, and the

GAN’s gazes—are all being shifted into a kind of “proxy politics” (Steyerl 2014).

Communicating using GAN-augmented eyes means inhabiting the proxy.

Erving Goffman compared social life in public space to a theater play. People

present themselves on the basis of roles. In “On Face-Work: An Analysis of Ritual

Elements of Social Interaction” (1955), Goffman studied how communication rou-

tines were shaped by the media. He defined face-work as “the positive social value

a person effectively claims” (Goffman 1967, 5). Goffman continues: “One’s own face

and the face of others are constructs of the sameorder; it is the rules of the groupand
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the definition of the situation which determine howmuch feeling one is to have for

a face and how this feeling is to be distributed among the faces involved” (Goffman

1967, 6).What does video conferencing do to our ability to perform face-work on the

social level? Goffman might draw a conclusion similar to Sartre’s: gaze correction

does not restore this order, which video-mediated communication disrupts.

Whereas both Sartre and Goffman were reading unmediated gazes en plein air,

Barthes focused on the representation of gaze in photography. In Barthes’s view,

what defines the gaze is its excessiveness. In “Right in the Eyes” ([1977] 1991), he sug-

gests that science interprets the gaze in three combinable ways: as information, as

relationships, and finally as possession. Accordingly, Barthes differentiates three

functions: an optical, a linguistic, and a haptic role of the gaze, making it an un-

steady sign. Barthes describes a person who appears to be looking straight at the

spectator or photographer. He elaborates: “In reality, the portrait looks at no one,

and I know it; it looks only into the lens, that is, into another, enigmatic eye: the eye

of truth” ([1977] 1991, 240). The camera, like the GAN, seeks to self-efface. The GAN

performs elaborate artifice in the name of making the medium disappear. We do

not look into a lens, into an apparatus, but at the screen displaying a conversation

partner.

In The Threshold of the Visible World (1996), Kaja Silverman develops the concept

of the “productive look,” which can see through the political motivations in images.

She takes Farocki’s film Images of theWorld and the Inscription ofWar (1989) as a start-

ingpoint to consider the camera’s departure fromhumanvision.Aerial photographs

intensified the move toward quantifiable images: “From this vantage point, the in-

vention of the camera represents less a moment of rupture with earlier visual tech-

nologies than themoment at which their implicit disjuncture from the eye becomes

manifest” (Silverman 1996, 143). The quantifiable image thus brought us closer to a

paradigm in which machines not only model but act on increasingly unstructured

data. Kotliar describes “algorithms’ ability to characterize, conceptualize, and af-

fect users” (2020, 919).The algorithmic gaze is thus “amultifocal one—as a gaze that

stems froma complex combination of diverse types of lenses” (934). And here, lenses

are employed in themetaphorical sense as a new instance of the split gaze: looking at

the screen and the camera at the same time. Returning to Barthes, the gaze here be-

comes more about automation than relationship; eye contact is reduced to the level

of information, becoming a steady sign in the process. Machine learning function-

ally separates the eye from the gaze, thereby splitting bodies from behavior while

producing a “surveillant assemblage” (Haggerty and Ericson 2000). While Deleuze

andGuattari criticize the “cementing”of the human face through social coding,gaze

correction appears as an automated update.The space opened up by the intensities

that build up in the interpersonal sphere short-circuit.

More recently, researchers at Strelka Institute have coined the term “peak face”

to describe the declining reliability of the face as a source of information (Abbott et
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al. 2021). In the case of video-mediated communication, what might move into the

void left after peak face? Might vocal intonation or chat come to the fore?5

InTheRight to Look, Mirzoeff claims that “the right to look is not about seeing. It

beginsat apersonal levelwith the look into someoneelse’s eyes to express friendship,

solidarity, or love. That look must be mutual, each person inventing the other, or it

fails. As such it is unrepresentable” (2011, 1).Mirzoeff treats visuality as a tool of power

and “a discursive practice that has material effects” (2011, 3).6 With gaze correction

however,wewitness a new take on visuality and power, inwhich algorithms become

disciplinary apparatuses7—exercising cultural practices such as sorting and classi-

fying and therefore changing human knowledge and social experience. Building his

argument on a decolonial discourse, Mirzoeff concludes that “classifying, separat-

ing, and aestheticizing together form…a ‘complex of visuality’” (Mirzoeff 2011, 3–4).

He continues: “The right to look claims autonomy from this authority, refuses to be

segregated and spontaneously invents new forms” (2011, 3–4).The representation of

the gaze in video conferencing could be read as a result of digital authority since it

might determine the nonverbal communication of two participants or several par-

ticipants in a group chat. In the physical world, eyelines establish a real space that

cannot be recreated on a flat screen. In a different text, Mirzoeff sees the increased

surveillance in the digital sphere as a state response to “the anxiety that imperial

subjects might start to think and act in common. Because prior to all law, there is

a relation between people. We move from the social to the individual” (2014, 228).

Mirzoeff points out that in the digital sphere, the common is repressed in favor of

control. Therefore, he argues based on neuroscientific findings about “mirror neu-

rons” that relations between people cannot be represented, since live eye-contact is

a condition.

The concept ofmachine vision doing things in theworld instead of seeing is fur-

ther elaborated by Luciana Parisi with the idea of “negative optics.” In “Negative Op-

tics in VisionMachines,” Parisi explores how the automation of vision seems to “re-

5 Secondary signifiers such as voices—female voices in particular (Siegert and Niebuhr

2021)—are perceptually affected by speech signal compression, and the chat might be the

last component where machine learning does not yet discriminate—as long as chatbots are

not involved in the conversation (Nvidia, for example, integrates chatbots in their Conversa-

tional AI program). While, on the other hand, the industry argues for those modifications in

terms of accessibility for disabled participants, it becomes evident once again that technol-

ogy genders, surveils, and modulates behavior.

6 Relating to this approach, video conferencing could be considered as a democratizing tool,

particularly in times of social distancing, since it enables mediated face-to-face contact (if

not limited by digital divide).

7 Several media studies researchers have expressed their concern that algorithms exercise too

influence over social realities (Beer 2009; Bucher 2012; Gillespie 2014; Kitchin and Dodge

2011).
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define vision in terms of amediatic function that does not rely on light” (2020, 1281).

Furthermore, she speaks directly to the production process of GANs: “the invisible

image of machines is part of alien epistemologies,” training a model on generative

artifice (1283).This moves us away from the binary of visible and invisible such that

“image feedback is no longer assured by the interactionwith the world” (1281).Thus,

Parisi leaves the machinic eye tied to non-generative media behind, which was at

its time of conceptualization bound to vision.8 In Parisi’s view, reflecting on GANs

means reflecting on a new kind of “vision machine” that “generates an avalanche of

inputs” divorced from the real world. A video conference dependent to some degree

on the alien epistemology of the GANmay cast “eye contact” in a different light—be-

yondWestern ocularcentrism.

An Augmented Social Reality?

Gaze correction is a subtle form of augmented reality, creating an interpretive am-

biguity for the user. If eye contact to date could include only two people, how will

wemetabolize a third presence? In what is commonly called augmented reality, vir-

tual objects are usually clearly distinguishable from the physical environment onto

which they are projected. However, an inherent risk of AR technology is that “there

may be people interested inmisleading us by creating virtual objects which are dis-

guised in the world scene as if they were real objects” (Ariso 2017, 7). Insofar as gaze

correction requires the technique to efface itself, it creates an interpretive grey area

around eye contact in general.

The augmented gaze is different from augmented reality applications we are fa-

miliar with. Augmented reality systems such as the ones studied by Tolentino (2019)

andWegenstein (2010, 29) in the context of TikTok and Snapchat face filters are self-

referentially worn on the human body. Google Glasses also function in this self-ref-

erential mode with displays responding to the individual user’s head movements

(Mainzer 2017, 27). Gaze correction changes the reality a video conference partici-

pant looks at according to the movement of their partner. Therefore, this machine

learning intervention is not interactive for the individual user anddistinct fromcos-

metic augmentations (see fig. 5).The participant cannot parse whether the eye con-

tact ismutual ormachine based.Here,we could speak of a covert augmented reality.

8 In the context of drone operation, filmmaker Harun Farocki saw a transition from images

representing the material world to what he called the “operational image”—one no longer

representing an object but rather serving as a cue for action (Farocki 2004). Artist and writer

Trevor Paglen builds on Harun Farocki’s operational image for contemporary machine vision

with the term “invisible images”—neural net operations based on image data never seen by

humans, but nonetheless exercising agency (2016). For Paglen (2016), operations inside the

black box are an “invisible world of machine-machine visual culture.”
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On both ends, this equivocal gaze itself begins to carry less information if we can-

not trust the movement of the eyes. Elsewhere in this volume, Lovink reminds us

that Zoom’s centralized protocol is not the only one available to us. The reciprocity

inherent in a peer-to-peermodel mightmetabolize gaze correction without the op-

timization. In either case, the drive of automated eye contact is tomake itself indis-

tinguishable from reality.

Conclusion: Gaze Correction versus Optimization

We have yet to see widespread adoption of gaze correction. If and when this hap-

pens,wewill each have to decide if we turn it off.9What type of usermight willingly

delegate the maintenance of eye contact to machine learning? Or will the technol-

ogy insinuate itself as a default? In the emerging discourse on the effects of online

learning, a deficit in social learning is frequently cited (Strouse and Samson 2021).

The interruptionof social cognition createdby video-mediated communicationwill,

one can extrapolate, encompass gaze correction. But once the technology is imple-

mented, it would be amatter of turning the dial on a parameter to socialize increas-

ingly reward-based behavior. In the race down the brain stem, we know that some

signals in eye contact are functionally preconscious.Thus, to engage in speculation:

if the technology is socially assimilated on a given platform, it would be very tempt-

ing for that platform to begin optimizing for user retention over the social accuracy

of the technique. In the language of industry, this would mean “favoring engage-

ment” over other factors. What happens when two people are having a conference

and have fundamentally different experiences of each other than face-to-face be-

cause of neural nets optimizing their gaze style?Whatwouldbe the larger atomizing

effects on society?

Were it to be narrowly applied, gaze correction could be a net benefit. Given the

power of gaze to alter behavior there are clear multiple profit incentives for plat-

forms to optimize interactions. A user would not have to do anything to appear so-

cial but accept the correction. However, as we have argued, true correction is a prod-

uct of social cognition. GANs, by contrast, are systems composed of deterministic

functions to favor an output. If that output is eye contact, howmuch is too much?

Mutual eye contact creates an inherently affective space. The tone of this space

has to date resisted capture or encoding. During eye contact there are patterns at

play that we cannot know and that a platform will nonetheless approximate. This

behavioral data is functionally preconscious, placing the results outside of social

discourse. The capture of eye contact patterns would thus appear a further step in

9 At the time of writing a cursory search for “ios, facetime, eye contact” reveals many want to

disable it.
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the black-boxing of the social world by proprietary code. Apple’s Eye Contact will

not be the last attempt to introduce gaze correction as a default.The question mov-

ing forward will be whether we will learn to recognize the change before it becomes

functionally invisible.Recall the initial reaction to gaze correction: users googled the

iOS 13’s Eye Contact in order to learn how to disable it. Returning to Mirzoeff ’s re-

flection on the gradual loss of the commons, gaze correction can be seen as one such

incursion. In this liminal spacewe should remember to askwhoorwhatwe aremak-

ing eye contact with.

Figure 4: Qualitative comparison of gaze correctionmodels

Source: Zhang et al. 2020.
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Figure 5: An artistic response to machine vision and the automated

gaze

Source: Screenshot from Popp, Alla. 2021. “#alieneffect Face-

filterWorkshop for Beginners. Spy onMe #2 Online Program.”

HAU—Hebbel am Ufer, Berlin, accessed August 11, 2022. https://ww

w.youtube.com/watch?v=lkp6zkyYh8Y.

Figure 6: Columbia Gaze Data Set

Source: Smith et al. 2013.
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Figure 7: Generative adversarial style transfer

networks for face aging

Source: Palsson et al. 2018.

Figure 8: An example of a deepfake synthesis procedure

Source: Suwajanakorn et al. 2017.
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