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DIGITAL WARFIGHTING TEMPORALITIES AND DRONE DISCOURSE 
Abstract 
As drones have emerged as icons of contemporary warfare so too have drone operators become symbols of contemporary warfighting. While drone scholarship to date has predominantly centred upon exploring the drone’s “functioning” and “implications”, including interrogating the ‘in-theatre’ experiences of operators, this article responds to calls for further attentiveness to the “making of” the drone (Klauser and Pedrozo in Geogr Helv 70:285-293, 2015). In empirically examining the ‘making of’ the drone operator, it turns to their training, and in particular the use of simulators therein. This focus, it argues, offers an alternative accounting of the drone operator, one that both revisits and complicates existing and enduring narratives of drone operation and/as videogaming, and one that offers an alternative temporality and ‘site’ through which to explore how drones come to ‘function’.
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Introduction
Unmanned aerial vehicles (UAVs), or drones as they are more popularly known, have emerged as a central and “tactically indispensable” tool of military arsenals (Chappelle et al. 2018: 357). Recent estimates demonstrate a sharp rise in adoption and development, with reports that 95 countries have drones in “active inventory” (Gettinger 2019: viii). While cognisant that drones range considerably in size, capability, and purposing—and can thus be understood as an ecosystem (Jackman 2019)—their growing popularity and pervasiveness are nonetheless indicative of their increasingly cemented status as “contemporary icons” of air power (Wall 2013: 33; Gregory 2011a). Further, as drones have emerged as icons of surveillance and strike operations, so too have their operators—with digital warfighters increasingly under global spotlights (Bentley 2018). The growing deployment and development of military drones has thus been accompanied by a flurry of cross-disciplinary critical scholarship. This has ranged in scope and focus, but broadly examines the emergence and implications of drones through the tracing of both platform histories (Hall Kindervater 2016, 2017; Gregory 2011a; Shaw 2014, 2016) and contemporary deployment configurations, scales, and geographies (Gregory 2014, 2018, 2011b, c; Adey et al. 2011; Pugliese 2016; Shaw 2017), as well as operator practices and experiences (Asaro 2013; Clark 2018; Holmqvist 2013; Williams 2011; Weber 2015; Wilcox 2016; Macdonald and Schneider 2019) and ethical, (geo)political, and legal implications (Allinson 2015; Shaw and Akhter 2012; Chamayou 2011; Baggiarini 2015; Boyle 2015; Schwarz 2016; Wall and Monahan 2011).
While incredibly vibrant, collectively such scholarship has predominantly centred upon examining both the “functioning” of drones, that is drones ‘in-theatre’ as they undertake surveillance and strike operations, and their “implications” (Klauser and Pedrozo 2015). While of course a central and important point for critical analyses, such investigations also arguably invite (empirically) approaching the drone (operator) at alternative temporal and operational points. In this vein, as demonstrated, there have been important contributions examining what can be labelled as the “making of” drones (Klauser and Pedrozo 2015), those which have taken the form of tracing the lengthier histories of particular drone programmes (as above). Following Klauser and Pedrozo’s (2015: 290) call for explorations of the ‘making’ of the drone (operator) attentive to how drones become active and how action is enabled - namely “by whom, and for what reasons” - this article adopts an alternative focus. Rather than pursuing a deep history, it instead seeks to explore processual temporalities (see Asaro 2013), approaching the operator at the alternative temporal point of their training. The training period, it asserts, acts as both a lens through which to empirically approach the drone operator, and an important and constitutive temporality through which the drone comes to function.
To this end, this article draws upon fieldwork of both attending military conferences focused on the manning of military drones, and the completion of industry-authored and hosted drone training courses covering manning and human factors issues. (1) Approaching the drone as such, I argue, affords an attentiveness to military knowledges and practices as they variously circulate and “touch down” (see Jackman 2016; Rech 2015), at alternative and constitutive temporal points that underpin the “functioning” drone programme. Further, such an approach offers windows into a technology and an environment deemed variously “inaccessible to scholarly enquiry” (McNeal 2014: 687). In developing its argumentation around the necessity to attend to the multiple temporalities of drones, their operators, and digital warfighting more broadly, the article focuses in on the training period specifically. In so doing, it turns to interrogate the role of simulator technologies therein, demonstrating their usage as both an ongoing area of debate within the military, a key site through which the drone operator is “readied” for war, and as a temporality variously informing subsequent ‘in-theatre’ operations. The article thus proceeds as follows. In contextualising the analysis that follows, it first introduces key discourses through which drone operators, as contemporary digital warfighters, have been narrated. Here, it highlights the sustained focus on the “functioning” or ‘in-theatre’ drone and the actions, responses to, and politics of its operation. In seeking to re-approach the drone operator at an alternative operational point, it turns then to the operator’s training, and in particular the role of simulators therein. In so doing, it demonstrates that a focus on simulators, brought into conversation with geographical scholarship on video games, enables the revisiting and complication of enduring discourses surrounding the drone warfighter “as gamer”.
Approaching digital warfighters
As the drone has emerged as the “signature device of the present moment” (Noys 2014), the drone operator, (2) a contemporary digital warfighter, has too become “an object of intense public fascination” (Stahl 2013: 670). Spanning “confessions” and “stories of”, and “exposes” and “reflections” on both drone operators and the platforms, infrastructures, and institutions underpinning and enabling them, a range of reportage and critical commentary has emerged and enveloped the drone (Bentley 2018). When focused on their operators, both scholarship and wider commentary has tended to follow a “range of discourses” (Williams 2011: 383), those which can broadly be divided into two, somewhat paradoxical, framings: namely those presenting the drone operator as “distant and detached”, and those conversely stressing an “intimate proximity” to and with those below the drone. In what follows, a brief reflection on each position is offered. This acts to contextualise the article’s subsequent “re-orientation”, that is re-approaching of the drone operator at an alternative operational temporality, that of their training via simulators. In so doing, the article argues that alternative discourses of drone operation are highlighted and revealed, those which it demonstrates variously inform both in-theatre operations and the wider discourses that surround them.

The “distanced and detached” operator
The first thing they said was my job would be to kill people and break things (Former sensor operator in ECCHR Berlin 2014: n.p)
The first of two tropes commonly surrounding the drone operator centre around the operational configuration underpinning the drone, that of Remote Split Operations (Congressional Budget Office 2011). Here, the networked infrastructure featuring both ground and aerial bases/craft that enables action at a distance, for example of 8000 miles between the US Air Force’s Creech Air Base in Nevada and a “target” location (BBC News 2017), is foregrounded. In citing distance, accounts tend to focus upon both the “telesthesia” (perception at a distance) or “telepresence” necessitated in and through the drone’s operation, and the ways in which the operator might experience this “virtual space”, one “connected to reality, but mediated” (Rothstein 2015: 128; Gregory 2011c; Merrin 2019), and the implications of this. Here, the claim of the US Air Force that drones, through their configuration, enable “projecting power without projecting vulnerability” is significant. This sentiment has been critically considered in relation to wider claims around the efficacy and “precision” of drone warfare, those which draw upon “biological-medical” metaphors in the wider legitimation of the drone (see Gregory 2013a; Schwarz 2015; Suchman 2015).
Critical reflections on discussions of this “clinical” arrangement have focused upon whether physical distance equates to an “emotional distance” (Asaro 2013: 200) or “pathologic emotional detachment” (Chappelle et al. 2018: 363). Turning to the testimony of former airmen discussing, for example, the derogatory designation of children as “fun-sized terrorists” and those below the drone more widely as “black blobs on a screen” (The Guardian 2015a, b: n.p), an operator’s “emotional distance” is then interpreted and interrogated as an “ethical detachment”, or “moral” and “psychological dissociation” from their actions (Asaro 2013: 200, Robins and Levidow in Wall and Monahan 2011: 246). The sentiment that those below the drone become “psychologically invisible” to operators (Robins and Levidow in Wall and Monahan 2011: 246; see also Chamayou in Gregory 2013b) is also further developed in discussion of the asymmetrical relations between those involved (Walsh and Schulzke 2015). The comparative lack of risk, or “non-reciprocity” (Chamayou 2011), faced by the operator is recurrently tied to a lack of operational compunction, or even an “impersonal cruelty” towards those below (Neocleous 2013: 588). Such interpretations collectively thus tie physical distance to emotion and ethics, positing that remote operations can equate to and breed forms of detachment.
While met with a resounding refrain from operational forces that “regardless of where they’re sat…operators act under the laws of armed conflict and do not take lightly the act of taking a human life” (Royal Air Force operator in Business Insider 2012), narratives of a distanced indifference persist, taking a range of forms. One particularly enduring trope is that of the “video game mentality”, in which drone operation is equated to the “playing [of] a video game” (Cole et al. 2010; Rothstein 2015: 127). Such accounts cite both the drone’s comparative architecture, such as the “screens and joysticks” (Shaw 2012: 651) or “nature of the interfaces” (Asaro 2013: 200), and statements of former operators citing that in entering the drone programme they thought they’d “get to play a videogame all day” (former US Air Force airman in Schei 2014: n.p, Merrin 2019). This video-game-centred trope is further formed and exacerbated through the actions and statements of military forces, with military personnel remarking upon the “similarity” and shared “skill set…between flying drones and playing video games” (Lieutenant Barnes in Shaw and Akhter 2012: 1493). Further, military forces have also sought drone operator recruitment in gaming-locations (Schei 2014; The Guardian 2015b), used video games as recruitment tools in “civil spaces” (Rech 2014, Crogan 2011; Merrin 2019; Power 2007; Stahl 2006), hosted video game drone simulators for civilians to play online (e.g. US Air Force game, see Download 2016), (3) and even re-fitted military drone simulators to “keep up with the technologies… familiar to the Xbox and Playstation generation” (Ministry of Defence in Rech et al. 2015: 52; Crogan 2011). The multi-faceted trope of the “video game” and/or “armchair” or “cubicle” warrior has, as the wider military community have noted, thus become both enduring and “difficult…to counter” (UAS Training and Simulation 2014, Unmanned Experts CCI). Drone operation, then, continues to be associated with both external and internal forms of stigma (Government Accountability Office 2014).

While when likening drone operations to the playing of a video game such analyses tend to focus critique upon “targeted killing” operations, it remains that a majority of drone operations in fact centre upon the conducting of Intelligence, Surveillance and Reconnaissance (ISR) missions (Unmanned Experts IC1). Such ‘non-kinetic’ surveillance missions purportedly involve “repetitive monitoring tasks” (Unmanned Experts CCI) over lengthy periods of time. Alongside assertions of bored operators spending 92% of their on-duty time “twiddling thumbs” (Barnard 2014: 20; GQ 2013; Rolling Stone 2016), this situation has attracted a further discourse of the “detached” operator as “voyeur”. Here, the testimony of former operators reflecting upon their their “persistent watching” as that of the “ultimate voyeur, the ultimate peeping Tom” (in Schei 2014: n.p) is cited. This discussion of the “detached watching” of target populations is further critically developed through the citation of some (former) operators who have reportedly derogatively designated the drone’s “targets” as “squirters”, “prey”, or “beautiful” (Pugliese 2011; Allinson 2015). In interrogation of such denigrations, scholars have been quick to note their orientalist roots, and the “drawing of a caesura, [namely] a mental and political cordon around those whose actions inherently render them part of the population it is acceptable to put to death” (Allinson 2015: 119–120). Collectively, then, in understanding and representing the drone operator as “distanced and detached”, a range of constituting discourses are recurrently cited and performed. This narrative, then, is not singular, but rather multiply comprised. Nonetheless, as I will go on to demonstrate shortly, this presentation of the drone operator is both complicated, contested, and countered with the second key discourse surrounding their role and experience as instead “intimate and proximate”.
The “intimately proximate” operator
The smoke clears… there’s this guy…the blood is squirting out of his leg, and it’s hitting the ground, and it’s hot. The blood is hot… it starts to cool off…It took him a long time to die. I just watched him…become the same color as the ground he was lying on (Former sensor operator in GQ 2013: n.p)
The characterisation of the drone operator as distanced and detached is countered by accounts which instead consider the operator as “intimately proximate” to and with those below the drone. Writing of the same technologies, such accounts instead portray the drone as a remote platform presenting operators with a continuous, (near) real-time, and detailed view of that below. Here, discussions of physical distance between bases and targets are commonly renarrated to those instead between the operator’s “eye and the screen”, namely around “eighteen inches” (Gregory 2011c: 197). This spatial arrangement, then, is attributed with fostering “a peculiarly new form of intimacy” or connection (Gregory 2011c: 206). This is then further associated with a revised discussion of risk whereby discussions of a lack of physical risk are instead replaced with those of risks to mental health associated with the screen-mediated warfare at a distance (Williams 2011; Pinchevski 2016). Here, both the testimony of former operators-turned-whistleblowers “speaking out” against the unanticipated and lasting psychological effects of their role, and a growing number of studies (predominantly conducted by researchers in the US Air Force School of Aerospace Medicine and US Air Force Research Laboratory), are cited.
Within discourses of drone operators as ‘intimately proximate’ there remains a focus on the effects of exposure to violent combat footage (Chappelle et al. 2014, 2018; Ouma et al. 2011; Asaro 2013; Pinchevski 2016). In reflecting upon the “intimate nature of the video surveillance” conducted (Asaro 2013: 205), that evoked in the quotation opening this section, particular interest has been taken in testimony describing the effects of witnessing bodies “twisting and contorting and glowing from the heat of the blast” (operator in Breaking Defense 2014: n.p, see also The Guardian 2015a; GQ 2013; Rolling Stone 2016; Schei 2014). Here, the detailed view that the drone offers has been attributed with a “sobering reality rarely shared by other pilots or artillerymen” (Defence Committee 2014: 39). Descriptions of the drone operator as “executioner” have thus been revisited and amended to note their potential susceptibility to becoming a “psychological victim of [their] duty” (Gregory 2013c: n.p). Here, discussions of the vulnerability of drone operators to post-traumatic stress disorder (PTSD) continue, centring around operators witnessing “death in high definition” (Unmanned Experts CC1; Gregory 2013b), leading to so-called invisible wounds (Dreazen 2014: n.p, see also Asaro 2013; Gregory 2011c). Such issues have however been subject to wider critical debate (Chamayou in Gregory 2013c), regarding for example a potential fetishisation of the role in relation to other combat positions, such as soldiers on the front lines (Pinchevski 2016; Morris 2015).
While differently approached, presented and interpreted, discourses around the drone operator as “intimately proximate” are arguably further developed in papers authored by US Air Force research personnel. Here, surveying active personnel, an otherwise largely inaccessible community, Air Force reportage has examined what it terms as “stressors”, those including “combat stressors” (namely exposure to combat footage) (Ouma et al. 2011: 6). Here, researchers have determined that “there may be elements of the [drone] environment that engender clinically significant emotional reactions” and “psychological distress” (Chappelle et al. 2018: 357). It should, however, be noted that such research did also more widely assert that a notable issue operators experienced was that of “burnout” (Chappelle et al. 2014; Ouma et al. 2011; Otto and Webber 2013). Here, researchers shift focus from combat exposure and instead to issues of “occupational stress” (including workload, hours, shift patterns, and career progression) as a key contributing factor to operational strain (see Chappelle et al. 2014; Ouma et al. 2011; Otto and Webber 2013). This sentiment is echoed in scholarly reflections on the ‘disjointed routine’ accompanying ‘deployment on station’ necessaitated for those in the core operational team (Asaro 2013). Here, operators describing their journeys from the roles and experiences of the Ground Control Station “back into the rest of life in America” are drawn upon—with their working patterns, that akin to “flipping a switch—you’re in war, you’re out of war” (Graham 2007: 130), foregrounded. It is these conditions, it is asserted, that further exacerbate and amplify both the complexities of the role and challenges around operator morale (Government Accountability Office 2014). Such reflections are echoed in academic literature and commentary more widely. For example, in discussion of the ‘disjointed routine’ drone operators experience as part of their deployment-on-station—scholars point to the “psychological complexity of moving back and forth, on a daily basis, between remote combat operations… and domestic…life” (Asaro 2013: 205; Government Accountability Office 2015). Here, identified are a series of challenges in ‘combat compartmentalization’ (Center for the study of the drone 2015: n.p), prompted by the “bizarre lifestyle” in which “mundane activities” are “interspersed with stints at the base” (Stahl 2013: 670). Narrated as ‘intimately-proximate’, drone operation is understood and presented then as subject to a range of different forms of challenges and strains - spanning visibility, witnessing, and workload.
Collectively, in this and the previous section, then, we see an at once divided, contested, complex and even contradictory portrayal of the drone operator emerge, one that Adey et al. (2011: 180) describe as occupying a “problematic…comfort-conflict disjuncture”. While encouraging further critical reflection of the utility of dichotomous representations, this overview of the narratives that recurrently envelop the drone operator—a key contemporary digital warfighter—seeks primarily to contextualise what follows. As is evident, much of the discussion on the drone operator’s role tends to focus upon the drone operator ‘in-theatre’, namely as they undertake surveillance and strike missions—performing and living with their actions, rather than learning them (though see Asaro 2013). While of course a pertinent point or moment for critical analysis, such investigations also arguably invite (empirically) approaching the drone operator at alternative operational temporal points. In what follows then, drawing upon fieldwork both at military conferences (UAS Training and Simulation 2014 and UAS 2015) and through the completion of industry-afforded online training hosted and kindly gifted by drone consultants “Unmanned Experts” (Unmanned Experts ICI, CCI), I seek to re-approach the drone operator at an alternative temporal point. Here, I focus on the training of drone operators through the employment of simulator technologies, demonstrating their usage as both an issue marking a key and ongoing debate within the military, an alternative empiric window, and, importantly, as a stage or act—a temporality—variously informing the subsequent ‘in-theatre’ operations of drone operators.
Temporally re-approaching the drone warfighter
This section re-approaches the drone operator, a contemporary digital warfighter, through the lens of training, and more specifically, explores the use of simulator technologies therein. In so doing, it seeks to both re-approach the drone operator at an alternative temporal point, namely prior to ‘in-theatre’ operatoins (which remain the focus of much critical commentary), and to more widely respond and contribute to Klauser and Pedrozo’s (2015) call for further attentiveness to the “making of” the drone. Here, in seeking further attentiveness to how the drone comes to function, the scholars call for an exploration of the “domains of expertise…, expectations and beliefs that interact, fuse, emerge and crystallise around particular systems” (Klauser and Pedrozo 2015: 290). In so issuing this call, the authors arguably evoke existing literatures exploring both the (training of) the aerial subject, and the intersections between preparation and security more widely. For example, in describing “air-targeting” via drone, Adey et al. (2011: 176–177) note that the practice remains “not merely a product of developments within the technologies of vision, but also developments within the epistemologies of…knowledge production” (see also Hall Kindervater 2017). As such, they assert that a “crucial component of these violent epistemologies” is “the cultivation, training and discipline of an aerial eye”, one that is “able to interpret and target” (Adey et al. 2011: 177). Here, work more widely examining the ways and means through which bodies (of “aerial subjects”) may be trained and prepared for action, is also evoked. For example, in discussion of the British Air Scouts, Peter Adey (2010: 53) examines a range of exercises, games, and drills (e.g. how to fly, plan a battle, save someone from a crash), as methods seeking to produce a “particular kind of body: a body readied for performance, prepared for war…ready to step into action” (see also Adey and Anderson 2012). Following such interests in examining the training of the (war)fighting body, in what follows I turn to examine one key temporality and practice—that of training via simulation—as a window into more richly understanding the emergence and “making” of the drone operator, an endeavour, I argue, acting as a provocation for the temporally multiple study of the “digital warfighter” more widely.
This section is thus structured as follows. It first introduces and interrogates how operators are trained, through the use of simulators, to both manoeuvre and “identify” potential targets. Here, such analysis seeks to revisit and temporally extend existing analysis reflecting on the drone’s “scopic regime” and the “techno-cultural mediation” in and of drone vision (Gregory 2011c: 190, 2013d). Given that, as Eyal Weizman (2014: 372) argues, the “very purpose” of drone vision is to identify and target individual bodies, this section turns to simulation—an “important issue in the contemporary technoscientific milieu” (Kinsley 2012: 1559; Woodward 2014; Suchman 2016)—in order to reflect upon how the drone operator comes to see. In so doing, it critically unpacks the role of the simulator as crucial device acting to prepare the contemporary digital warfighter. Second, it goes on to explore the ways in which such training represents a form of conditioning or “attunement” (Ash 2013), one that itself furthers and complicates existing narratives of drone operation and video games. For example, as formerly discussed, there remains an enduring trope of drone operation as “like a video game”, with some operators themselves noting that “it can get a little bloodthirsty. But it’s fucking cool” (in Merrin 2019: 163; see also Suchman 2016). In seeking to re-approach and revisit this trope, in this section I turn instead to geographical scholarship attentive to the digital which has critically examined video game production and play. In so doing, I argue that an opportunity emerges to re-script this trope, focusing instead on the ways in which simulators act to ‘attune’, that is to ready, their users (Ash 2013)—that which can be understood as an important preparatory stage underpinning the ‘live’ operations that follow. Collectively then, this section demonstrates that the training temporality, and practice and experience of simulation therein, both renders visible alternative scriptings of drone operators and operation, and contributes to emergent debates around the “making of” the drone (warfighter) more widely.
Training the drone warfighter: simulator roles, hours, and mediation
The goal of simulation is a suspension of disbelief, it needs to be as much like a real operational environment as possible, you want to see a student start to sweat (speaker, UAS Training and Simulation 2014)
The recruitment of a drone operator, after successful screening, is followed by the scheduling of their training (Hardison et al. 2012). Over the course of several months (depending on entry route), drone operator candidates undertake a training pathway broadly comprised of: flight screening in which pilots learn to fly a small aircraft, instrument qualification in which simulators are used in learning how instruments function, a “fundamentals” course teaching key academics of flying (involving several labs or missions), formal training units in which pilots learn to fly particular platforms on base, and finally ongoing continuation training and checks (4) (Government Accountability Office 2015; Center for the Study of the drone 2015; UAS Training and Simulation 2014; Hardison et al. 2012). Parts of this process are shared in the training of sensor operators, who undertake a programme comprised of: an aircrew fundamentals course (covering aircrew culture); a basic sensor operator course (training operators on full-motion video, sensor basics, and analytics); and lastly (in conjunction with drone pilots) participation in formal training units (Center for the Study of the drone 2015; UAS Training and Simulation 2014). Following the completion of these stages of training, drone pilots and sensor operators receive their ‘wings’ (UAS 2015).
As noted, the use of simulators forms a key part of the training process. By way of context, simulators seek to “model the real” with the aim of assisting in the “training or understanding” of particular environments (Hughes 2007: 982). Simulation can take a number of forms, broadly divided into “live”, “virtual”, and “constructive” forms (5). Training for so-called Medium Altitude Long Endurance (MALE) platforms such as the MQ-9 Reaper (US Air Force 2015) takes the form of “virtual simulation”, that which involves participants virtually “playing through” an imitated scenario in and via a “computer-controlled setting” (University of central Florida 2014: n.p). This is undertaken on T-6 simulators (Hardison et al. 2012: 11). While comprising an important segment in the wider drone training pathway, the use of simulators as training tools nevertheless remains the subject of considerable and ongoing debates at military conferences focused on the “manning” of drone systems more widely. Therein, the use of simulators is praised on a number of fronts. For example, in the UK, the regulatory conditions limiting the live flying of military drones have been said to necessitate the need for the use of simulation technology (UAS Training and Simulation 2014). More widely, simulators have been lauded as reducing both “the environmental impact of military flying”, the cost of training (Asaro 2013), and the number of platforms purchased solely for training purposes (Developments, Concepts and Doctrine Centre 2013: 2–10). Simulators also provide the capacity to train operators around the clock, overcoming limitations of available training flight “slots” or the limitations posed by inclement weather (UAS Training and Simulation 2014). Lastly, simulators are attributed with improving the “quality of training”, both by individually tailoring that offered, and increasing the breadth of what’s offered through “simulating [a range of] warfighting conditions”, thus providing operators the opportunity to train in synthetic “fifth generation” environments (Developments, Concepts and Doctrine Centre 2013: 2–10).
Nonetheless, while receiving high praise by some, others in the military (and wider communities) have expressed concerns regarding the limitations of simulator technology as a training resource. Questions have been raised, for example, regarding the “comprehensiveness” of simulation packages, referring to the “mission sets” for which training can be offered (UAS Training and Simulation 2014). In addition, commentators have repeatedly stated the importance of simulator “fidelity” in offering a “realistic” imitation or the drone’s visual capabilities, in particular of its sensor payloads (UAS Training and Simulation 2014, UAS 2015). This statement is then met with the assertion that with “fidelity” comes great cost (ibid). This sentiment is echoed in Crogan’s (2011: 45) critical exploration of simulator technology, in which he describes the key “stakes” of simulation as “realism”. In so doing, and drawing upon the work of Paul Virilio, Crogan (2011: 45) suggests that the simulator’s “virtual space is dromoscopic”, thereby meaning that as more complex scenes are rendered (e.g. those containing more detail about “terrain, fixed structures, and objects moving in the scene”), more complex calculations are required: those which are accompanied by considerable cost. This observation was echoed at the military conferences attended, with delegates raising concerns about both the initial infrastructural costs of simulators, and the additional cost requirement to keep the systems updated (UAS Training and Simulation 2014). Particular concerns were levied here regarding the ability of the simulator to meet the requirement for “future-proofing”, whereby technology can be updated with the aim of “keeping up” with the pace of wider technological developments (UAS Training and Simulation 2014; UAS 2015).
Debates around the use of simulation technologies have further come to a head regarding the issue of the appropriate allocation of simulator time or hours during drone operator training. Therein, some commentators have proposed that given the aforementioned benefits that simulators are said to encompass, that while some forms of “collective training” remain necessary, “the live flying requirement for training could, potentially, be reduced considerably” (Ministry of Defence 2011a: 6–11; see Asaro 2013). This statement has been echoed in proposals for training for operators of Medium Altitude Long Endurance (MALE) platforms such as the British Army’s Watchkeeper to involve a “50–50 division” between simulator training and live flight training (UAS Training and Simulation 2014). This sentiment has also notably been taken further by a number of military practitioners and proponents who have expressed aspirations regarding “zero hours” or “zero flight time” training, in which simulators would be used in an “end to end” training process in lieu of live flying (UAS Training and Simulation 2014). This discussion is thus one that continues to unfold. Given this contextual situation, in what follows, in re-approaching the drone operator at this pre-operational training point, I seek instead to analyse the significance of the training temporality—as encompassing and mediated by the simulator. In so doing, I turn to digital geographical scholarship interrogating the production and playing of video games. Here, I argue that in approaching the drone operator through simulation—itself a form of video game, namely “playing through” a simulated environment (Rech et al. 2015)—in conjunction with critical video games literatures, revealed are alternative scriptings of the drone warfighting—not as “Nintendo or videogame warrior”, but instead as undertaking and experiencing a form of attunement (see Ash 2013).
Alternative drone-video game scriptings: anticipatory attunements
In training drone operators to “read” a scene, that is to discern and interpret potential “threats”, the use of simulators can be understood as the deployment of a tool or technique seeking to foster ‘anticipatory action’ (see Suchman 2016). Here, in using the term ‘anticipatory action’ geographer Ben Anderson refers to that which seeks to “preempt, prepare for, or prevent threats” through the “rehearsal” of particular scenarios and responsive techniques (Anderson 2010: 777; Adey and Anderson 2012). In discussion of a particular US Homeland Security programme, Louise Amoore (2007) concentrates this sentiment on the fostering of what she describes as “vigilant or watchful visuality”—namely seeing—and preparatory learning to look—in particular ways, those which “categorise and classify people into particular images and imaginaries” (Amoore 2007: 215, 218; see also Rech et al. 2015). In this vein, in approaching simulator technology as a form of “future-oriented production”, Patrick Crogan (2011) traces the development of SIMNET, a “networked military simulation training system” fielded in 1987 by the US Department of Defense (DoD). Reflecting upon the propensity of simulation technology to ask the question “what if?”, Crogan (2011: 30) charts the “anticipatory” impulses governing the development and deployment of this technology. Interested in the simulator as indicative of the desire for “permanent preparation” (Crogan 2011: xix), such an approach echoes wider discussions of “preparedness”, particularly in geographical scholarship, which explores the “practices and technologies that constitute” particular security apparatuses and assemblages (Adey and Anderson 2012: 99). For example, in exploring the UK Civil Contingencies, a form of preparatory emergency planning, Adey and Anderson (2012: 99) seek to forefront “the life of the security assemblage”, namely the “human experiences”, animations, performances, and modes of participation in scenarios and exercises that seek to “anticipate” particular events or occurrences, and thus mitigate against them through different forms of preparation. Following such discussions, and those which understand the (drone operator’s) body as a “site of performance” (Dowler and Sharp in Williams 2011: 384), in what follows I argue that scholarship attentive to preparedness can be valuably considered alongside geographical work approaching videogames as “a (techno)cultural practice” (Ash and Gallacher 2011: 351), and more specifically exploring the “bodily attunement” of gamers (Ash 2013) (6). 
In discussion of the video gamer, attunement, as James Ash (2013: 28) presents it, refers to the process of managing the “affective and emotional state of being of the user” via the development and employment of “various bodily capacities for action”. Users develop these capacities for action, Ash (2013: 34) argues, in seeking to anticipate “what others [in the game] will do”. Ash (2013: 34, 39) demonstrates this form of bodily attunement through the examples of players firing weapons, that which involves them being able to both “move the crosshair to an exact point on the screen”, and to determine lines of sight in the game (see also Bos 2018). Ash (2013: 34) describes such skills as both somatic and analytic attunements, as they involve the development of “hand–eye coordination”, and the use of “intuition derived from past experience” in progressing through the game. Building upon this sentiment, Ash (2013: 28) identifies these processes of attunement as “central to the production of captivated bodies” in the gaming landscape. Captivation of the user’s body, Ash (2013: 28) argues constitutes a “key part of the genre’s appeal and commercial success”. It is here that we can return to the drone simulator. As a device predicated upon “captivating its user” by “immersing them in a realistic scene” (UAS Training and Simulation 2014), the simulator can, I argue, be considered as similarly seeking to facilitate its user’s bodily attunement to particular dexterities and scenarios. While simulators are differently purposed and predicated, their operators nonetheless arguably undergo a similar, if distinctly guided, process of bodily attunement, in response to their repeated completion of a series of mediated tasks and scenarios. For example, in the process of releasing a missile from the drone, there is a lag or latency period of around 8 seconds between the period of arming the drone, releasing its weapon, and its impact (Unmanned Experts ICI). Operators are thus trained in order to anticipate this aspect of functioning in what is termed “near real time” (Unmanned Experts IC1). In training operators to anticipate and navigate this “temporal rift” (Pugliese 2011: 938), they learn how to aim the missile based on both the (projected) movements of the targets, the missile latency, and the effect that the missile’s “sonic boom” may have on this movement. Akin to the somatic and analytic attunements of the gamer, through this form of mediated simulator training, the operator too becomes attuned to particular forms of analytic interpretation of a screenic scene, and anticipatory somatic dexterities. In the case of the simulator this is, of course, designed with a particular purpose—namely to prepare the drone operator with particular “reading and assessment” skills (Graham in Woodward 2014: 49), those which are then mobilised ‘in-theatre’, as a crucial form of skilled pratice through which ‘targeted killing’ takes place (McNeal 2014).
This form of preparation, that is the “making of” the drone operator through particular forms of training, directly informs subsequent in-theatre drone operations. This relationality is pertinently evidenced in drone operator testimony. Responding to the interview question “what goes through your mind when you’re trying to eliminate a target?”, an operator states, for example, “you’re not thinking about taking a life—you’re thinking about getting the sums right—getting your commands right—focusing on the target, what you think the weapon will do to the target” (in BBC Radio 4 2016: n.p). In reflecting on the “making of” the drone through the process of learning to drone via simulator-led training, this section then has both responded to and further promoted an attentiveness to alternative temporal points comprising and composing drone operations. In so doing, it has demonstrated an opportunity to revisit and complicate the entrenched video game trope that surrounds the drone operator. By consulting nuanced and empirically informed videogame scholarship, it has demonstrated the utility of reflecting more widely upon different means and techniques through which drone operators both learn and come to drone, actions which themselves importantly underpin its subsequent and ongoing functioning.
Conclusions: temporal and methodological provocations
In re-approaching the drone operator, this article has turned to examine their training, and in particular the roles of simulator technology therein. Through what can be understood as a temporal re-examination, this article has sought to build upon and complicate existing and entrenched narratives which surround the contemporary digital drone warfighter, as either “distanced–detached” or “intimately proximate” from and to “target communities” below them. While extant drone scholarship largely (though not exclusively) focuses upon the drone as it "functions" (i.e. is ‘live’ or ‘in-theatre’), this article responds to calls further attentiveness to the drone’s “making”, that is the actors, actions, practices, processes, and knowledges enabling the drone to come to function (Klauser and Pedrozo 2015). In so doing, it brings together fieldwork at military knowledge sites where simulators as tools for training drone operators were explored, with geographical scholarship examining video gaming, with with the collective aim of revisiting and critically complicating entrenched narratives likening the operation of drones to that of ‘video-gaming’. While here approached through the example of a specific aspect of the training period, this article ultimately calls for further reflection on the lenses through which we do and can empirically approach the drone operator, and maintaining an attentiveness to the multiple temporalities (that exceed the deep historical) that importantly act to constitute and comprise the subsequently functioning drone.
In this vein, this conclusion seeks to offer less of a restating of the article’s key arguments, and rather sees space for provocation for the study of digital war—that both temporal and methodological in nature. In terms of temporal provocation, the drone and its operator, one such digital warfighting device and warfighter, have a complex and multiple relationship with time. While scholars have reflected upon the role and experience of drone operation (as demonstrated in the introduction), drone operation is also tied to alternative temporalities. For example, in thinking with the practice of the lethal drone strike (or “targeted killing”), scholars have pointed to the US’ justificatory invocation of the legal “right of anticipatory self-defence” in order to protect from an “imminent threat” (Boyle 2015: 111). Therein, an individual under suspicion (a “target”) is not considered in relation to past “crimes committed” but rather in relation to their “potential to become dangerous” (Weizman 2014: 368). A potential future is thus forecast and drawn into the present. Then, in developing a “case for action” for conducting such a strike, a list of potential targets is collated and, subject to verification (of various forms of “intelligence information”), is edited and finalised into a “kill list” (McNeal 2014: 701). This process informs a wider sequence of events known as the “kill chain”, in which the case for an approval for an attack is conducted, followed by the “authorisation and actioning” of that strike (see The Intercept 2015). While detailed and diagrammatised as a linear sequence, this process is in fact demonstrative and inclusive of multiple (aforementioned) temporalities, that rather than being sequential are in fact enmeshed and intertwined. The drone then, is variously bound to, and productive of, different temporalities. This article thus approaches the training of the operator via simulators as a further temporality to be examined, and one through which the “anticipatory gaze” is importantly learned and fostered more widely (Amoore 2007: 216).
In thinking further with these entangled temporalities, we can again turn to helpful questions raised by drone geographers Francisco Klauser and Silvana Pedrozo. In calling for further work attending to the “making of” the drone, they ask, for example, “How do particular actors, forms of authority, and interests, coalescing in the making of drone projects, affect the visual, aerial, and spatial logic of the drone gaze?” (Klauser and Pedrozo 2015: 290). Here, questions of power, human and non-human agency, and the sites, sources, and knowledges through which digital warfighting platforms are enabled and underpinned remain particularly pertinent, inviting additional exploration still. Further, as a political geographer, I am particularly drawn to accounts thinking critically with the historical and enduring dominance of the “downward looking view-from-above” (Williams 2013: 225). In interrogating and seeking to dismantle and re-assemble this gaze, Williams (2013: 225) argues for geopolitical understandings of airspace that “recognises the aerial view as generated from below as well as from above”. In other words, Williams (2013) is seeking a “re-orientation”. While interestingly pursued in her article through an examination of the (representation of the) Royal Air Force’s Air Surveillance and control system, I think the sentiment of her provocation can be extended further still. While of course valuable to encompass “looking up”, this notion could also be valuably extended—that is made differently directional—as a temporal provocation. By focusing on the multiple temporalities—that is points, practices, sites, and knowledges that precede the drone, and through which the drone, as one digital warfighting technology, becomes airborne—this act of temporal re-orientation would enable the telling of further drone stories still. Here, we can of course turn to work which has examined, for example, the showcasing of warfighting technology (Rech 2015) and the recruitment of warfighters (Rech 2014), but can also look beyond such contexts, as will shortly be explicated. What is interesting about such a temporal provocation is that it is bound to another: namely a more active temporal re-orientation invites, and even necessitates, methodological reflection.
As William Merrin (2019: 1) aptly articulates, digital war is “not a new form of war, but an entire, emerging field”. As a political geographer, I turn often to the work of geographers interested in the digital, who have identified what has been described as a “digital turn” in the discipline (Ash et al. 2018a: 25; Elwood & Leszczynski 2018). In exploring the “intensifying relationship between geography and the digital” (Ash et al. 2018a: 25), geographers have developed a series of “methodological strategies” enabling engagement with the digital (Ash et al. 2018a: 25; Leszczynski 2019). While important to be cognisant of the range of access limitations and impediments that surround working with technologies that are variously “redacted, hidden in plain sight, present but opaque” (Coley and Lockwood 2015: 3–4; Gregory 2018; Leszczysnki 2019), it remains pertinent to pursue and explore a range of different sites and knowledges through which digital warfighting technologies come to function. Here, we might take inspiration from scholars who have variously located, negotiated, and navigated the digital and/or warfighter. For example, in examination of military recruitment at UK air shows, Matt Rech (2015) developed a reworked “observant practice” attentive to both the visual and material cultures through which recruitment is enabled and underpinned. In approaching the warfighter at an alternative site, the Navy Warship, Adey et al. (2016) instead reflect on the ways in which “the digital” (in this case social media) “cuts through” different spatialities, both personal and professional. Here, notions of technological mediation are differently approached—not through the lens of the digital warfighting technology service personnel employ, but rather through their private and personal usage of social media. This re-approaching evidences, the researchers argue, a “blurring and re-articulation of the boundaries of the military institution” (Adey et al. 2016: 20). Lastly, in thinking with the very access to, and within, the digital, Garnett and Hughes (2018) explore what they term “obsfucatory practices”, that is “obscuring access” to particular forms of information (e.g. classified documents). In reflecting on what it means to work within such redacted and reductive confines, the authors raise questions about scholarly engagement with such artefacts (e.g. Freedom of Information requests or leaked materials), asserting that further reflection on research methodology therein remains necessary—a provocation with clear resonance to scholars of digital war more widely (see also Leszczynski 2019).
In this article I approach the digital differently—drawing upon fieldwork at military conferences and through the completion of industry-hosted drone consultancy online training. While valuable sites at which drone knowledges “touch down” (see Jackman 2016), further methodological work attentive to the nuanced challenges, complexities, negotiations and navigations involved in such data gathering and analysis remains necessary. In pursuing the methodological opportunities that come with the labelling of an “emerging field”—and doing so, in this case, with a particular temporal orientation, then, I’d like to close by pointing to some initial potential directions. In working with the drone as an object of research more widely, for example, myself and fellow drone researcher Max Jablonowski are beginning to explore the commercial drone through the lens of both patents and speculative visualisations—each of which importantly anticipates and envisions particular drone futures. Here, interrogating both sites, and the role, of speculation we argue that such documents visually, textually and performatively act to promote a particular set of aerial-desires—those variously informing and constituting discourses and understandings of the drone more widely. This work is spurred largely by Sam Kinsley’s (2010) interrogation of “vision videos”, that is videos envisioning, depicting and promoting particular technological futures. Such videos, Kinsley (2010) argues, can be understood as forms through which “futures are made present”—that is both anticipated, and actively constitutive of understandings and imaginations more widely (see also Kinsley 2012). As such, when thinking about methodological approaches and diversity (in scope and temporal orientation), there remains a rich vein of digitally orientated work beyond a focus on warfare to be, I think, very valuably consulted (see Ash et al. 2018a, b). This conclusion then has sought to act as a small space for provocation, one seeking to call for further illumination of the variety and myriad of actors, practices, sites, spaces, temporalities and knowledges through which different forms of digital warfare and warfighter are formed, forged, practiced and felt; and importantly, a reflection on the affordances, barriers, navigations, and negotiations entangled in their access.

Notes
(1) This article draws upon fieldwork at military conferences and through the completion of industry-afforded online training. The military conferences attended were UAS Training and Simulation 2014 (8–10 December 2014, London Park Plaza, UK) and UAS 2015 (1–2 December 2015, Twickenham Stadium, London UK). Held over several days, they were billed as “leading events” for members of international military drone operating forces to gather, with industry partners, to discuss agenda-setting items. The online training completed was hosted by Unmanned Experts, and included the completion of six courses (UAS Introduction course ICI, UAS Completion course CC1, UAS Market and Careers course MC and CI, 3ic Remote pilot authorisation course, An introduction to UAS: the good, the bad, the ugly INT1, UAS rules and guidance update SR1A1). While formal military training courses sat by recruited operators of course remains closed to civilians, I approached the aforementioned online courses as a form of adjacent and accessible, albeit distinct, training authored by drone consultants. The company Unmanned Experts, for example, describes itself as a “world-leading provider of subject matter expertise in unmanned aircraft systems”, and has a Chief Executive Officer with extensive experience flying military drones. Following the forging of connections at one of the aforementioned military conferences, I was kindly gifted and completed six online Unmanned Experts courses.
(2) When using the term “drone operator”, I refer to the wider operational team of both pilot, sensor operator, and Mission Intelligence Coordinators. This is not to conflate the distinct roles (see Ouma et al. 2011; Asaro 2013), but essentially to avoid repeatedly stating “both pilots, sensor operators and Mission Intelligence Coordinators”. Where distinctions are particularly pertinent they are made.
(3) Here, I refer to the US Air Force hosting, 2012–2013, a game in which members of the public could “play” drone operator, using a simulator-style game. Here, users were tasked with the mission of “locat[ing] and destroy[ing] enemy targets using AGM-114 Hellfire missiles launched rom a MQ-9 Reaper” (Download 2016: n.p). Once you had “armed” your platform, with the click of a mouse you could fire your simulated Hellfire missile, being rewarded with different numbers of points, depending on the “level” of target destroyed. After using your four missiles, you were given a total scope and tips on how to improve it. While no longer available, this game was previously located at https://www.airforce.com/interactive/uav/index.html.
(4) In this section, the article explores aspects of the training process as an alternative temporality informing and constituting in theatre drone operations. In so doing, it focuses upon pre-operational or pre-live training—though it should also be noted that training provision does extend beyond this, for example the ongoing provision of “follow-on” or continuation training.
(5) “Live simulation” refers to instances in which a scenario is simulated by people/equipment “in a setting where they would operate for real”, and “constructive simulation” refers to that which involves no human, and seeks to model natural phenomena, such as the path of a hurricane (University of central Florida 2014: n.p).
(6) While of course pertinent to note that while simulators can be understood as a form of videogame, in the case of drone operator simulations, their usage informs subsequent overwatch and lethal striking operations—those associated with serious violence for the populations below them (Shaw and Akhter 2012).
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