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The use of Virtual Reality (VR) for military applications has been widespread in the US 
and NATO countries, including for combat training and simulation, as a cultural 
immersion tool prior to deployment and for stress testing of soldiers. Challenges 
associated with the use of VR in the national security context include those relating to 
objective evaluation standards of training protocols, among others. In the Indian 
context, the use of VR can improve training standards and create a more culturally 
adaptable professional force.
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Introduction 

Science fiction is credited with introducing novel concepts, which were later translated into 

real-world applications. Helicopters, submarines, nuclear weapons, the World Wide Web 

(WWW), liquid-fuelled rockets and humanoid robots are some technological advancements 

that were initially imagined in the minds of science fiction writers. Virtual Reality (VR) is a 

similar concept. Apart from being inspired by science fiction writers such as John Brunner 

(Stand on Zanzibar1, 1968) and Damien Broderick (The Judas Mandala2, 1982), it borrows 

elements from the entertainment industry (Sensorama 3 ), academia (The Sword of 

Damocles 4 ), philosophy (phenomenology, 5  presence 6 ), national security (simulations), 

psychology (cognitive behavioural therapy or CBT 7 ), and medical and information 

technology (IT). The Brief discusses three broad uses of VR within the broader national 

security context along with certain challenges. 

 

VR as a Concept 

VR as a concept can be thought of as an antithesis to physical reality, elements of which 

are accessible through the five senses. These senses, when mediated through the 

perceptual, vestibular, autonomic and proprioceptive nervous systems inside the human 

body, create a sensation known as presence or subjective reality. The interaction of 

humans with this reality leads to actions and reactions. VR, then, can be defined as any 

setup that aims to elicit human neural responses using externally and intentionally 

created synthetic environments, such as that obtained during interaction with the physical 

world.  

Once an individual is fitted with the requisite equipment, a virtual environment (VE) is 

created with the intention to stimulate the person’s senses by varying elements within the 

VE. The VE usually prioritises vision as the major element for situating the individual 

within the VR. The remaining sensory nodes are activated based on the objective—training, 

skill acquisition, experience, learning or healing. One of the most important criteria for a 

person inside VR is to interact with that ‘world’. Passivity or lack of interaction reduces VR 

to just an entertainment avenue. Jean-Paul Sartre’s philosophy of existentialism is 

relevant here. A person needs to act in a particular situation—nature, nurture and 

                                                 
1 John Brunner, Stand on Zanzibar, Orb Books, New York, 2011, p. 221. 

2 Damien Broderick, The Judas Mandala, Fantastic Books, East Yorkshire, 2009, p. 93. 

3 Namron Regrebsubla, Determinants of Diffusion of Virtual Reality, GRIN Verlag, Germany, 2016, 

p. 2. 

4 Ivan E. Sutherland, “A Head-mounted Three Dimensional Display”, Paper presented at the Fall 

Joint Computer Conference, San Francisco, 1968, pp. 757–764. 

5 Sarah Bakewell, At the Existentialist Cafe: Freedom, Being and Apricot Cocktails, Penguin Random 

House, 2016, p. 40. 

6 Mel Slater, “A Note on Presence Terminology”, University College London. 

7 “What is Cognitive Behavioral Therapy?”, Posttraumatic Stress Disorder, 2017. 

http://www0.cs.ucl.ac.uk/research/vr/Projects/Presencia/ConsortiumPublications/ucl_cs_papers/presence-terminology.htm
https://www.apa.org/ptsd-guideline/patients-and-families/cognitive-behavioral#:~:text=Cognitive%20behavioral%20therapy%20(CBT)%20is,disorders%2C%20and%20severe%20mental%20illness
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contextual actions have brought him/her here, and now the only thing remaining is to act. 

This is similar to what an individual feels inside the VR—the need to act to reinforce 

his/her personhood. 

VR is also connected to Pavlov’s Dog8 and Skinner’s box9. Both are premised on isolating 

an individual (initial tests were attempted on dogs, pigeons and rats) inside a box. This is 

to prevent any external condition(s) impacting the person’s behaviour. There are movable 

elements which have to be acted upon. Based on choices of the individual, reinforcement 

feedback is provided in the form of either food, water or physical discomfort (electric 

shocks). Within a very constrained environment, the individual is understood to be acting 

autonomously and his/her actions and reactions are recorded by external observers.  

These actions can range from physical, behavioural, and cognitive to perceptual, 

physiological and neurological. This method is used to establish a causal link between 

behaviour and stimuli. These insights can be used for modulating therapy tools in order 

to treat psychological issues. Jaron Lanier, one of the pioneers of VR technology, has 

pointed to the dangers of VR, comparing it to Skinner’s box—for VR to work well, it will 

have to include the best sensing of human activity.10 This also includes the capability of 

inducing any experience as feedback, creating the vilest manifestation of a digital Skinner’s 

box. A number of academic studies have shown a causal link between playing violent video 

games and violence in the physical world.11 

 

Use of VR in Combat Training and Simulation 

In the military, VR has long been associated with simulators. Initially, this was used as 

part of a human–machine interface (HMI) for learning flying skills that required a 

comprehensive setup including VR software and a mockup of the aircraft’s cockpit.12 

Known as ‘transfer of training’, the process refers to applying the knowledge and skills 

acquired during the training process to the targeted job or role.13 The aim of transfer of 

training is to use the modified reaction system of the body which can be later applied to 

                                                 
8  Saul Mcleod, “Pavlov’s Dogs Experiment and Pavlovian Conditioning Response”, Simply 

Psychology, 24 July 2023. 

9 Kendra Cherry, “What is a Skinner Box?”, Verywell Mind, 9 May 2023. 

10 Jaron Lanier, Dawn of the New Everything: A Journey Through Virtual Reality, Bodley Head, 

London, 2017, p. 62. 

11 Mohammed A. Mamun and Mark D. Griffiths, “The Psychosocial Impact of Extreme Gaming 
on Indian PUBG Gamers: The Case of PUBG (Player Unknown’s Battlegrounds)”, International 
Journal of Mental Health and Addiction, Vol. 19, No. 6, December 2021, pp. 2170–2174. 

12 Xinxiong Liu, Jing Zhang, Guoxiang Hou and Zenan Wang, “Virtual Reality and Its Application 
in Military”, Paper presented at the 2nd International Symposium on Resource Exploration and 

Environmental Science, Ordos, China, 2018, pp. 1–8. 

13  Natalia Cooper et al., "Transfer of Training—Virtual Reality Training with Augmented 

Multisensory Cues Improves User Experience during Training and Task Performance in the 

Real World”, PLOS ONE, Vol. 16, No. 3, 24 March 2021, pp. 1–22. 

https://www.simplypsychology.org/pavlov.html
https://www.verywellmind.com/what-is-a-skinner-box-2795875
https://link.springer.com/article/10.1007/s11469-019-00102-4
https://link.springer.com/article/10.1007/s11469-019-00102-4
https://www.researchgate.net/publication/326444949_Virtual_Reality_and_Its_Application_in_Military
https://www.researchgate.net/publication/326444949_Virtual_Reality_and_Its_Application_in_Military
https://www.researchgate.net/publication/326444949_Virtual_Reality_and_Its_Application_in_Military
https://pubmed.ncbi.nlm.nih.gov/33760859/
https://pubmed.ncbi.nlm.nih.gov/33760859/
https://pubmed.ncbi.nlm.nih.gov/33760859/
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similar situations in the real world. The flight simulator paradigm for training soldiers has 

been extended into the Navy and the Army.  

The United States Defense Advanced Research Projects Agency (DARPA) created a 

simulation network (SIMNET) program that ran from 1983 till 1989.14 Labelled the Tank 

Team Gunnery Trainer, the setup consisted of multiple networked ‘workstations’ modelled 

on the inside of tanks, where gunners could interact with each other and manoeuvre on a 

virtual battlefield in real-time. Later this setup was extended to simulating combined arms 

operations using mockups of armoured personnel carriers (APCs), helicopters and other 

platforms.  

A set of standards called the Distributed Interactive Simulation (DIS) protocols have also 

been developed by DARPA. DIS allows for the networking of simulators, semi-automated 

forces (SAF) and analysis tools for geographically disparate forces. 15  One of the key 

advantages of the use of standard protocols is the agreement on operating in a shared 

reality. Disagreements may arise on how much the VR corresponds with physical reality, 

but since the same setup is shared by everyone on the network, the rules and constraints 

are similar for everyone. This means that everyone views one standardised version of 

reality—in essence, any major or minor deviation can be averaged away.  

In this respect, the 2003 North Atlantic Treaty Organisation (NATO) Report on VR and 

Military Applications is instructive.16 The report singles out man–machine interfacing as 

the most important aspect of VR and contends that safety and cost considerations are the 

reasons why VR is being used in militaries worldwide. Here another aspect of innovation 

may also be added since VR provides an avenue of experimenting with various 

permutations and combinations of doctrines and tactics with zero physical or financial 

cost to the individual or the exchequer.  

VR’s unique use for studying the impact of nuclear weapons on individuals and equipment, 

modelled and depicted as a VE, has no real-world equivalent. Scenarios similar to these 

are nigh impossible and morally unimaginable to simulate in a lab or on the ground. The 

report further calls for the integration of computer models, simulated scenarios, 

behavioural models of flying platforms and weapon systems, simulators and other 

essential warfighting systems. Weapons manufacturers use VR to find gaps in the 3D 

environment prior to experimental assembly, for example, as in Sikorsky’s CH-53 heavy 

lift helicopter program simulator.17 Other military applications of VR include CT/CAT 

                                                 
14 DC Miller et al., “SIMNET: The Advent of Simulator Networking”, Proceedings of the IEEE, Vol. 

83, No. 8, August 1995, pp. 1114–1123. 

15 Susan Straus et al., “Collective Simulation-Based Training in the U.S. Army”, RAND Report, 

RAND Arroyo Center, Santa Monica, 2019. 

16 L. Rasmussen et al., “Virtual Reality: State of Military Research and Applications in Member 

Countries”, RTO Technical Report 18, NATO RTO, 2003, p. 6. 

17 Ed Adamczyk, “CH-53K King Stallion Helicopter Simulator is Ready for Training”, United 

Press International, 2 December 2020. 

https://ieeexplore.ieee.org/document/400452
https://www.rand.org/content/dam/rand/pubs/research_reports/RR2200/RR2250/RAND_RR2250.pdf
https://apps.dtic.mil/sti/pdfs/ADA411978.pdf
https://apps.dtic.mil/sti/pdfs/ADA411978.pdf
https://www.upi.com/Defense-News/2020/12/02/CH-53K-King-Stallion-helicopter-simulator-is-ready-for-training/9571606927865/
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scans, tele-robotics, psycho-social interventions, and treating PTSD18 (replication of war 

zone sensory experience that the therapist can control). 

The most useful part of VR is immersion, defined as the presentation of an “artificial 

environment that replaces users’ real-world surroundings convincingly enough that they 

are able to suspend disbelief and fully engage with the created environment”.19 While it 

provides users with an advanced synthetic environment (ADS)20, engaging their motor and 

cognitive skills, eliciting nervous system responses which are then measured and 

manipulated for the job required, the user feedback enables external observers to make 

amendments to the relevant aspects of VR in terms of prioritisation of reactions. For 

example, some VR systems specialise in understanding complex systems by 

magnification.21 They zoom in or slow the operational speed of mechanisms of equipment 

like turbine motors and gun mechanisms. Some require users to act in the environment 

in a manner that resembles tasks in the real-world setup, with an expectation that the 

skills acquired in VR can be seamlessly transferred to tasks in the physical world. 

One of the initial practical uses of VR has been in the military domain. Taking India’s 

example, VR is used extensively for weapon-oriented training, for example, platform 

simulators such as aircraft22, surface-to-air missiles (SAMs)23 and aircraft carriers24. It is 

also used for blueprint design of ships by the Directorate of Naval Design (DND)25 and for 

technical and small team training.26 However, these form part of the holistic training cycle 

and isolating the importance of VR in the context of the broader training curriculum is 

difficult to ascertain due to the challenges of measurement and empirical data.  

The scientific way of using VR in combat training is to first isolate the exact skills required 

to be acquired and/or honed, then create VR models for immersing the user and focusing 

on that very skill. This is comparatively easier for platforms such as aircraft, carriers and 

tanks but considerably challenging for the infantry or combined arms formations, where 

                                                 
18 L. Rasmussen et al., “Virtual Reality: State of Military Research and Applications in Member 

Countries”, no. 16, p. 5. 

19 Ivy Wingmore, “Immersive Virtual Reality (Immersive VR)”, TechTarget, 2016. 

20  Ajey Lele, “Virtual Reality and Its Military Utility”, Journal of Ambient Intelligence and 

Humanized Computing, Vol. 4, No. 1, February 2013, pp. 17–26. 

21  Doug A. Bowman and Ryan P. MacMahan, “Virtual Reality: How Much Immersion is 

Enough?”, Computer, Vol. 40, No. 7, July 2007, pp. 36–43. 

22 Atul Chandra, “A Simulated Reality”, Force Magazine, New Delhi.  

23 “Indian Army Develops VR Based Igla Missing Firing Simulator”, Indian Defence Research 

Wing (IDRW), 25 July 2023. 

24 “Defence Minister Inaugurates Integrated Simulator Complex 'Dhruv' at Southern Naval 

Command”, ANI, 21 June 2023. 

25 “Navy Gets Virtual Reality Centre for Designing Warships”, Business Standard, 12 April 2019.  

26 Abhijit Ahaskar, “Military Turns to AR/VR for Combat and Training Pilots”, Mint, 9 March 

2022. 

https://www.techtarget.com/whatis/definition/immersive-virtual-reality-immersive-VR
https://link.springer.com/article/10.1007/s12652-011-0052-4
https://www.computer.org/csdl/magazine/co/2007/07/r7036/13rRUwwJWIr
https://www.computer.org/csdl/magazine/co/2007/07/r7036/13rRUwwJWIr
https://forceindia.net/cover-story/a-simulated-reality/
https://idrw.org/indian-army-develops-vr-based-igla-missile-firing-simulator/#:~:text=The%20VR%20Based%20IGLA%20Missile,individual%20and%20team%20training%20exercises.
https://www.aninews.in/news/national/general-news/rajnath-singh-inaugurates-integrated-simulator-complex-dhruv-at-southern-naval-command20230621141143/
https://www.aninews.in/news/national/general-news/rajnath-singh-inaugurates-integrated-simulator-complex-dhruv-at-southern-naval-command20230621141143/
https://www.business-standard.com/article/pti-stories/navy-gets-virtual-reality-centre-for-designing-warships-119041201133_1.html
https://www.livemint.com/technology/military-turns-to-ar-vr-for-combat-and-training-pilots-11646847576618.html
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judgement calls or extensive coordination is required. For the latter, only certain aspects 

are used in VR such as communications, electronic warfare (EW) etc.  

Individual training has also been attempted using VR where the focus is on improving the 

soldier’s judgements and weapon-handling skills, rather than being instrumentation-

centric. For example, a study was undertaken in Taiwan to use a game-based learning 

environment to improve shooting scores of children utilising a mix of a 1:1 real scale 

mockup of a rifle with recoil effects, connected to a simulator, infrared (IR) technology and 

3D interactive VR (IVR). The results showed that the best results were obtained for users 

who were trained in a combat training mode (moving + static firing and hitting the target 

precisely) in addition to firing range mode in 3D IVR27. Some military commentators are of 

the opinion that serious games when combined with realistic military training have been 

shown to enhance the fighting skills of US military recruits and protect them from mental 

stress.28 Some academics have critiqued the method of training soldiers using VR, finding 

only limited empirical evidence of the effectiveness of computer game-based training for 

soldiers.29  

Here the difference is between 2D video games and 3D interactive ones involving HMDs, 

the former deemed to have lesser effectiveness than the latter. In fact, as per a study 

conducted by the United Kingdom (UK’s) Ministry of Defence (MoD) on 39 dismounted 

Royal Air Force (RAF) soldiers on shoot/don’t shoot decision-making simulations, it was 

discerned that live fire and 3D VR posed effective decision-making dilemmas on the 

soldiers, effectively working to exercise decision-making processes under stress. On the 

other hand, 2D video presented little decision-making challenges.30  

One of the more interesting findings of the study was the concern regarding effective testing 

and calibration of virtual environments (VEs) before being deployed. Though fidelity of the 

VE with respect to the physical environment was a factor, it was adjudged through the 

trainee’s self-reported presence ratings.31 This translates to a subjective view of the VE, 

which in turn means that the VE may have to be calibrated individually to suit an 

individual’s subjective perceptual capabilities. Though the study further concluded that 

the direct benefits of increase in the sense of presence within the VR were unclear, it made 

positive observations regarding the use of VR to contribute towards a more realistic task 

behaviour and task engagement. Additionally, in VR-based scenarios, there are certain 

unnecessary stimulations that won’t be available in real-life in the same format. These 

have to be kept in mind.  

                                                 
27 KK Bhagat et al., “A Cost-effective Interactive 3D Virtual Reality System Applied to Military 

Live Firing Training”, Virtual Reality, Vol. 20, No. 2, June 2016, pp. 127–140. 

28 Jeremy Hsu, “For the U.S. Military, Video Games Get Serious”, Livescience, 19 August 2010. 

29 JJ Kozak et al., “Transfer of Training from Virtual Reality”, Ergonomics, Vol. 36, No. 7, July 

1993, pp. 777–784. 

30 DJ Harris et al., “Exploring the Role of Virtual Reality in Military Decision Training”, 

Frontiers in Virtual Reality, Vol. 4, 27 March 2023, p. 11. 

31 Ibid. 

https://link.springer.com/article/10.1007/s10055-016-0284-x#citeas
https://link.springer.com/article/10.1007/s10055-016-0284-x#citeas
https://www.livescience.com/10022-military-video-games.html#:~:text=Today's%20U.S.%20military%20recruits%20enjoy,mask%20the%20reality%20of%20war.
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0248225
https://www.frontiersin.org/articles/10.3389/frvir.2023.1165030/full
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Interestingly, there is a debate about the kind of graphics required to induce a sense of 

presence. As discussed above, presence is a subjective perception. However, it is still not 

clear as to what are the critical components that go into generating presence in individuals. 

Two approaches are generally considered. One is data and compute heavy and which hews 

to high fidelity between the VE and the real world so that both are indistinguishable from 

one another. This is hardware-intensive and may cost significant financial resources in 

terms of energy, data and storage consumption. This is the approach that the US Army 

has gone for.  

As part of its Synthetic Training Environment Cross-Functional Team (STE-CFT) under 

the Army Futures Command, the US Army will deliver three major programs to its 

soldiers—One World Terrain (OWT), Reconfigurable Virtual Collective Trainer (RVCT) and 

the IVAS-Squad Immersive Virtual Trainer.32 While the scope of OWT is massive, it has 

already delivered close to “two million square kilometres of 3D datasets”33 to a number of 

countries and agencies, it is also not limited to training. OWT intends to “virtually replicate 

Earth’s terrain” and “simulate the complexities of the operational environment”.34 By doing 

so, it not only aims to train its soldiers pre-deployment but also assist in intelligence 

preparation of the battlefield, feed datasets into autonomous systems, among others. The 

grand unifying aim is to create a common operating environment for all services as part of 

the Combined Joint All Domain Command and Control (CJADC2). RVCT is intended for 

VR training of ground soldiers with army aviation, while the IVAS project is being jointly 

developed with Microsoft.35  

The second approach to thinking about graphics is that of using the knowledge of the 

perceptual system to find out what is relevant for human representations of reality and 

then design VR systems for exactly those attributes, thereby saving on compute, data and 

sophisticated hardware. As per a study, increased fidelity of terrain representation does 

not increase the overall understanding of the terrain in a simulated mission planning 

environment.36  Called the ‘proximity compatibility principle’, it states that the actual 

features of the display are less important than how those display elements map to the 

mental model.37  

Take, for an example, an infantry battalion commander trying to understand or appreciate 

an attack or defence plan on a given terrain. Populating the terrain with near-real life 

                                                 
32 Andrew Eversden, “Army’s Synthetic Training Programs Gearing Up for Important Test 

Events”, Breaking Defense, 13 October 2022. 

33 Ibid. 

34 Ibid. 

35 Ibid.  

36 Michael W. Boyce et al., “Enhancing Military Training Using Extended Reality: A Study of 

Military Tactics Comprehension”, Frontiers in Virtual Reality, Vol. 3, 8 July 2022, p. 9. 

37  Michael D. Wickens et al., “The Proximity Compatibility Principle: Its Psychological 
Foundation and Relevance to Display Design”, Human Factors: The Journal of the Human Factors 

and Ergonomics Society, Vol. 37, No. 3, September 1995, pp. 473–494. 

https://breakingdefense.com/2022/10/armys-synthetic-training-programs-gearing-up-for-important-test-events/
https://breakingdefense.com/2022/10/armys-synthetic-training-programs-gearing-up-for-important-test-events/
https://www.frontiersin.org/articles/10.3389/frvir.2022.754627/full
https://www.frontiersin.org/articles/10.3389/frvir.2022.754627/full
https://journals.sagepub.com/doi/10.1518/001872095779049408
https://journals.sagepub.com/doi/10.1518/001872095779049408
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features is considerably less important rather than displaying the comparative topological 

attributes such as height, slope, etc. A higher fidelity representation may add a sense of 

aesthetics to the VE but will not aid in formulating a military plan better. In areas such as 

the Line of Control (LC) or the Line of Actual Control (LAC), the ability of a battalion 

commander to visualise his entire attack plan on an actual terrain representation along 

with his subordinate commanders and important appointments by being networked in VR, 

‘visiting’ the locations and taking a bird’s eye view, a ‘God’s eye view38’ of sorts, will be 

unprecedented. As per some news reports, the same is being test-bedded within certain 

Indian Army formations in Jammu and Kashmir (J&K)39.  

The replicability of training using VR is another critical aspect that needs to be studied in 

detail especially when ‘presence’ affects the subjective training experience of each soldier 

individually. There is a major difference between using VR for practice (where a certain 

rudimentary skillset is assumed) and training (where the skill set is assumed to be non-

existent). Most VR researchers working for the military are of the opinion that VR, as 

currently used within the military is used for the former rather than the latter. Even in the 

previous RAF example, the soldiers’ arms handling capabilities are assumed and only their 

judgmental capacity is being tested/ practised.  

It is therefore necessary to think of training using VR on a broader basis. Specific areas 

where VR has been extremely successful are weapons training, specialist training on 

systems and sub-systems of major platforms and skills acquisition in fields requiring fine 

motor-balancing. In the last case, VR is used to initially slowdown actions allowing 

individuals to gradually build up proficiency. Based on these studies, a model and 

sequential training paradigm is given below: 

IT skills (pre-requisite)—combat-physical skills (individual)—combat cognitive skills 

(individual)—combat small team skills (physical + cognitive + relational)—increase size of 

interaction till it assumes a state of homeostasis with respect to the appointment and nature 

of the duty of the individual—combined arms skills (physical + cognitive + relational + 

contextual)—multi-domain skills. 

 

VR as Cultural Immersion Tool for the Military 

VR’s importance, apart from training and therapeutic purposes, is important from a 

cultural point of view, especially for the Indian military which has increased its interactions 

with a number of friendly and partner countries, emphasising the increasing role of 

defence diplomacy in the overall national security structure.  

                                                 
38 W.M. Stuckey, “Ascending to the God’s-eye View of Reality”, Oxford University Press Blog, 10 

March 2018. 

39 Yuvraj Tyagi, “Indian Army Adopts Virtual Reality to Secure the LOC Amid Modernisation 

Bid”, Republic World, 25 January 2023. 

https://blog.oup.com/2018/03/gods-eye-view-of-reality/
https://www.republicworld.com/india-news/general-news/indian-army-adopts-virtual-reality-to-secure-the-loc-amid-modernisation-bid-articleshow.html
https://www.republicworld.com/india-news/general-news/indian-army-adopts-virtual-reality-to-secure-the-loc-amid-modernisation-bid-articleshow.html
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Imagine that an Indian battalion group is in the process of being deployed in a conflict-

ridden zone as part of a UN peacekeeping operation (UN PKO). The unit has gone through 

the rigour of classes, lectures and demonstrations on the military, political, historical and 

cultural aspects of the conflict in question. However, the knowledge gained is second and 

third-hand, handed over via batches of case studies and prior experiences. Language 

acquisition is also passive. Since there is no interaction with any individual from the host 

country, most customs, traditions and even psychologies of host country are viewed from 

the perspective of the soldier’s own cultural mores. In certain areas, these may converge, 

in most they don’t.  

Therefore, a form of cultural immersion of the soldiers is required, or most personal 

interactions may hover at the extremes of deference or irreverence. This cultural immersion 

can be done now using VR and intelligent virtual agents (IVAs).40 Moreover, generative 

artificial intelligence (AI) when embedded within these IVAs will enable dynamic 

interactions within the VR. A start has already been made with some video-games.41 VR 

for cultural immersion has been used by the US for deployments in Iraq and Afghanistan42 

for learning language, developing a sense of empathy for civilians. 

This also relates to the difficulty of conflating communication with translation and 

interpretation.43 Due to the difficulties of being ‘lost in translation’, there is a dire need for 

effective language-based skills training for soldiers who can not only understand the host 

country’s citizen’s dialects, but also convey their own actions and responses, in accordance 

with the broader goals of the UN mission and in line with their own country’s values and 

norms, seen as they are ambassadors for their country.  

In fact, VR systems can be used for practising with foreign delegations on joint exercises, 

arms negotiations and other important policy issues. The US military, due to a long-term 

culture of empiricism and technological solutionism, has devised multiple VR-based 

simulations for the same.44 The University of Southern California created Tactical Iraqi in 

2004, an immersive VR whose aim was to teach Arabic language to soldiers being deployed 

to Iraq.45 Similarly, Virtual Environment for Operational Readiness (VECTOR) has been 

                                                 
40 René ter Haar, “Virtual Reality in the Military: Present and Future”, Paper presented at the 

3rd Twente Student Conference on IT, Enschede, June 2005, p. 7. 

41 Tim Bradshaw, “Gaming Industry Puts Generative AI to the test”, Financial Times, 28 June 

2023. 

42 Albert Rizzo et al., “Virtual Reality Goes to War: A Brief Review of the Future of Military 
Behavioral Healthcare”, Journal of Clinical Psychology in Medical Settings, Vol. 18, No. 2, June 

2011, pp. 176–187. 

43 Stephen Downes-Martin, “Virtual Reality as a Tool for Cross-cultural Communication: An 

Example from Military Team Training”, Paper presented at the 1992 Symposium on Electronic 

Imaging: Science and Technology, San Jose, California, 1 June 1992, pp. 28–38. 

44 Ibid.  

45 Joseph Psotka, “Educational Games and Virtual Reality as Disruptive Technologies”, Journal 

of Educational Technology & Society, Vol. 16, No. 2, April 2013, pp. 69–80. 

https://www.semanticscholar.org/paper/Virtual-Reality-in-the-Military-%3A-Present-and-Haar/8076c5eeb49d9a6e7d4eb603681083566e1dd958
https://www.ft.com/content/58ddd586-0c06-4d67-9215-54b14b4fc1b1
https://pubmed.ncbi.nlm.nih.gov/21553133/
https://pubmed.ncbi.nlm.nih.gov/21553133/
https://spie.org/Publications/Proceedings/Paper/10.1117/12.59653?origin_id=x4318&SSO=1
https://spie.org/Publications/Proceedings/Paper/10.1117/12.59653?origin_id=x4318&SSO=1
https://eric.ed.gov/?id=EJ1016604
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used to train soldiers in cultural familiarisation. 46  Such scenarios are now being 

implemented in mission rehearsal exercises (MREs) and programs such as Full Spectrum 

Warrior (FSW), Sensory Environment Evaluation (SEE) Project Dark Con, Every soldier a 

sensor simulation (ES3).47 

While FSW focuses on threat analysis and soldier awareness in a foreign setting, the SEE 

project tested Dark Con as a single-user VR which created “emotionally compelling VEs”, 

testing the role of emotions in the future of army training. ES3 trains soldiers in collecting 

human intelligence (HUMINT) and conducting presence patrols48 (area domination patrols 

or ADPs in the case of Indian Army). All these are important systems that aim to train the 

soldier in conducting his/her military duty in a foreign land and at the same time, being 

aware of the different culture sensitivities obtained in the region.  

 

VR for Stress Testing of Individuals 

The third most important use of VR is for stress testing and adaptation of soldiers pre-

deployment as well as dealing with issues of PTSD. VR can also be used as a stress 

management tool for peacetime postings in the military. It is understood that stress 

management training (SMT) is a holistic concept for relaxing and developing ‘cognitive 

coping skills’ for preventing and managing stress.49 It has two basic approaches. The first 

is known as stress inoculation training (SIT), which is similar to battle inoculation, 

simulating battlefield conditions with adequate safety precautions. SIT comprises stress 

tolerance through exposure to reduce the novelty of stressors, manage uncertainty and 

maintain high levels of performance during operational deployments. VR’s use as part of 

SIT is under the assumption that VR can also elicit emotions related to real-life stressors.  

The second is resilience training (RT), based on the view that it is not the event that causes 

the emotion but how a person appraises that event which is intertwined with the emotion. 

So, focus is on teaching coping skills to soldiers. The US Department of Defense (DoD) has 

created a program called the Comprehensive Soldier Fitness (CSF) program that treats 

fitness as a holistic concept which is dependent not only on the soldier but also on his/her 

family. The program uses “individual assessments, tailored virtual training, classroom 

training and embedded resilience experts”.50 

                                                 
46 René ter Haar, “Virtual Reality in the Military: Present and Future”, no. 41. 

47 Ibid.  

48 Albert Rizzo et al., “Virtual Reality Goes to War: A Brief Review of the Future of Military 
Behavioral Healthcare”, Journal of Clinical Psychology in Medical Settings, Vol. 18, No. 2, June 

2011.  

49 Federica Pallavicini et al., “Virtual Reality Applications for Stress Management Training in 
the Military”, Aerospace Medicine and Human Performance, Vol. 87, No. 12, 1 December 2016, pp. 

1021–1030. 

50 “Comprehensive Soldier Fitness”, Army Reserve. 

https://link.springer.com/article/10.1007/s10880-011-9247-2
https://link.springer.com/article/10.1007/s10880-011-9247-2
https://pubmed.ncbi.nlm.nih.gov/28323588/
https://pubmed.ncbi.nlm.nih.gov/28323588/
https://www.usar.army.mil/CSF/
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VR is also used for soldiers suffering from PTSD. One of the most influential theories used 

in the construction of treatment protocols for PTSD using VR is ‘emotional processing 

theory’. It states that pathological fear structures are activated when information 

represented in the structures is encountered. These fear structures are made of harmless 

stimuli associated with danger.51 VR exposure therapy (VRET) involves a mix of CBT with 

prolonged exposure (PE) where multi-sensory cues and context-relevant cues are 

introduced in a controlled manner in order to enable the patient to access his/her 

experience through effortful memory retrieval.52 VR applications like Virtual Iraq and 

Virtual Afghanistan have been used to treat PTSD and have been modified and improved 

using user feedback.53 

 

Challenges of Using VR 

Apart from the technical challenges of hardware and software, one of the major challenges 

of using VR in the military is that VR is not just the hardware-mediated world of synthetic 

environments. It is also how humans are setup to be connected, for instance, social media 

platforms and online video games can also be considered as VR. They scramble relations 

and connections through digital links and create alternate realities. The actions performed 

through these alternate realities have real world effects. The notion of self-preservation is 

put aside since the virtual connection dominates the senses.  

As a result, physical violence—as understood in its most visceral form—or more broadly, 

a militant mindset, may become only tools. Since VR constrains behaviours in the VE, 

such constraints may be transferred to the physical world and scenarios which may benefit 

from a diplomatic or empathetic approach, may not figure in the arsenal of soldiers. This 

has not been tested so far on soldiers due to the redundancy involved in testing for violent 

behaviour on individuals who are ‘trained to kill’. On a parallel level, for young adolescents, 

a number of studies have established a positive correlation between the time spent on 

playing video games and increasing violent behaviour. These have to be kept in mind.  

A second challenge relates to the evaluation of the transfer of training from the VE to the 

physical world. One of the main limitations of using VR for the many purposes mentioned 

above is its seemingly constrained use during wartime. It is difficult to isolate VR and 

evaluate its effectiveness to the entire operations and training processes. This also requires 

an empirical and technologically oriented organisational culture where measurements, 

records, feedback and human-oriented design form the basis of training.  

                                                 
51 Edna B. Foa and Michael J. Kozak, “Emotional Processing of Fear: Exposure to Corrective 

Information”, Psychological Bulletin, Vol. 99, No. 1, 1986, pp. 20–35. 

52Federica Pallavicini et al., “Virtual Reality Applications for Stress Management Training in 

the Military”, no. 50.  

53 Albert Rizzo et al., “Virtual Reality Goes to War: A Brief Review of the Future of Military 

Behavioral Healthcare”, no. 49. 

https://pubmed.ncbi.nlm.nih.gov/2871574/
https://pubmed.ncbi.nlm.nih.gov/2871574/
https://pubmed.ncbi.nlm.nih.gov/28323588/
https://pubmed.ncbi.nlm.nih.gov/28323588/
https://link.springer.com/article/10.1007/s10880-011-9247-2
https://link.springer.com/article/10.1007/s10880-011-9247-2
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A third challenge pertains to understanding the scope of human performance to be realised 

within the VE and comparing it with the limitations of the VE and presence. Again, a 

number of subjective factors are at play here and therefore, subjectivity is introduced by 

the way of different individual experiences. A minimal or baseline training objective needs 

to be decided upon, which results in a positive feedback with respect to the training 

requirements, both in terms of time and financial investment. 

 

Conclusion 

The use of VR has been widespread in the US and NATO countries and involves a host of 

VR programs, either in conjunction or without the use of simulators. One of the major 

reasons is an organisational culture that focuses on empiricism, data generation and 

experimentation. A similar case can be also made for the use of VR for the Indian Armed 

Forces due to its many uses, known as well as unanticipated. The use of VR and similar 

technologies for training, medical and combat, as well as cultural and other uses, however, 

requires a change in orientation from a purely intuitive to a mix of intuition and empirical 

and technologically oriented mindset. If done in a deliberate fashion, the use of VR can 

improve training standards for the organisation and usher in much more culturally 

adaptable professionals for a force which is deemed to play a bigger role on the world stage. 
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