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Abstract. The recent application of Virtual reality (VR) and Motion Tracking Technologies
(MTT) in physical rehabilitation is an emerging area addressing the insufficiencies of conventional
methods. In this review paper, we describe how VR and MTT interact with each other and elaborate
on their mutual capacities to improve treatment results in physical rehabilitation. This problem can
be specified as the limited effectiveness of conventional rehabilitation methods in promoting patient
motivation and engagement. VR and MTT are emerging innovations; however, their combined
utilization for rehabilitation needs a detailed analysis to reveal their applicability and benefits.

The primary purpose of this review is to assemble recent studies on VR and MTT application
in physical rehabilitation, emphasizing the efficacy, specific domains where they can be used, and
the peculiarities of their application in clinical practice. A narrative review method was employed
for this paper, which covered a wide range of peer-reviewed articles, clinical trials, and meta-
analyses. A significant finding of this study shows that VR and MTT, when used in combination,
contribute to the substantial improvement in patient outcomes in motor function, balance, and
cognitive recovery. The article's novelty is that it analyses the integrated use of virtual reality and
mobile training technologies in rehabilitation, thus revealing its potential to overcome the limitations
inherent in traditional therapies and ensure more intensive involvement and individualized treatment.
The empirical significance of this study can be helpful for healthcare professionals and physical
therapists who seek new ways and directions in their work with patients.

Scope of Further Investigations: In terms of future research, this paper suggests the necessity
of large-scale, randomized controlled trials to identify standard protocols, explore long-term impacts
of the integration, and investigate applications in less-known rehabilitation domains.

The authors emphasize that successful implementation requires a collaborative effort between
healthcare professionals, engineers, and researchers to design appropriate protocols tailored to
individual patient needs.

Keywords: virtual reality, motion tracking technologies, physical rehabilitation, stroke reco-
very, musculoskeletal rehabilitation, paediatric rehabilitation, rehabilitation technology integration

Introduction
The incorporation of Virtual Reality (VR) and Motion Tracking Technologies (MTT) in physical
rehabilitation is a move to apply more active and individualized methods of treatment. The innovation, which
is more than just technical progress, brings us to rethink rehabilitation services as a system and offers new
approaches to enhancing patient involvement, the precision of treatment, and ultimately the recovery results.
The principal function of physical rehabilitation is the restoration, preservation, and enhancement of
physical function, mobility, and well-being in post-injury, post-surgical, or those managing chronic
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conditions. Although traditional rehabilitation methodologies are profoundly efficient, there are frequent
complications such as keeping patients' motivation up, making sure they follow the prescribed therapies, or
accurately determining progress. The introduction of VR and MTT into this domain brought about
significant changes that were likely to alleviate some of these challenges by providing immersive and
interactive rehabilitation environments supported by accurate monitoring and feedback systems at the same
time.

Virtual Reality technology, which is an innovation in the rehabilitation system, involves creating an
immersive computer-generated environment. The use of VR enhances rehabilitation by involving patients
in virtual scenarios that mimic real-life activities or therapeutic games, making it more interactive and
enjoyable. This increased level of engagement is crucial and emphasizes the positive impact of immersive
VR environments on patient motivation and cognitive engagement during therapy sessions [1]. Such
environments not only distract from discomfort and fatigue but also significantly contribute to higher
levels of patient adherence to prescribed therapeutic activities.

Moreover, Motion Tracking Technologies offer a complex and precise method of capturing and
analyzing the patients’ movements in real time. This data is essential for creating individual therapy
courses, which need to be adjusted and adapted based on the exercise results. The scope and level of detail
achievable with MTT enable therapists to monitor patients' progress to a degree not previously possible,
allowing them to track progress in an informed manner. In the context of rehabilitation, MTT also proves
beneficial as it ensures that movements are performed correctly, thereby maximizing the therapeutic
benefits of each session [2].

The convergence of VR and MTT for rehabilitation illustrates the impact of technology on elevating
medical practice. This comprehensive treatment system does not only enhances the therapeutic experience but
also paves the way for individualization and customization in planning patient management based on their
specific problems, needs and abilities. According to research evidence supporting the effectiveness of virtual
reality-based systems in motor function improvement and cognitive recovery, these findings demonstrate direct
benefits that can be derived from VR system technologies used in clinical conditions [3].

Also, the incorporation of VR with MTT does not stop at adult rehabilitation, as it proves to be very
useful in paediatric therapy. The use of virtual reality in the therapeutic exercises gamification is primarily
instrumental in keeping young patients entertained and engaged so that the treatment process can seem
more like a game than a clinical intervention. This is important because getting the child to cooperate and
actively participate in therapy is typically a challenging task [4].

The introduction of the technologies of virtual reality and motion-tracking into physical
rehabilitation brings a breakthrough into this area, thus providing more efficient, accurate, and
individualized therapy means. With this integrative innovation, not only does the convergence of
weaknesses in conventional forms of rehabilitation practice improve, but it also raises possibilities for
improving patient outcomes. As we continue to explore the potential of these technologies, their role in
shaping the future of rehabilitation is undeniably promising, with ongoing research and development
poised to further unlock their therapeutic potential.

Problem Statement

While it appears that the amalgamation of VR and MTT into physical rehabilitation is a growing
area of investigation with the capacity to significantly advance patient outcomes, there are serious issues
that block this integration and deserve profound scientific research. One of them is technology
accessibility. More advanced VR and MTT systems have high costs as well as operational complications,
limiting their usage, especially in resource-constrained rehabilitation setups.

Furthermore, the academic literature documents a low number of standardized methodologies for the
VR use in clinical applications. The absence of standardization creates inconsistency and uncertainties in
treatment options that undermine the relevance and reliability of research results. Additionally, the
diversification among VR devices regarding their technical capabilities as well as software creation
magnifies this obstacle further.
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Besides, although the MTT method offers a measurement system that ensures accurate motion
analysis, the enormous difficulty in data understanding means it can only be used when one has a high
level of technical knowledge, which would ultimately limit its clinical use. The lack of universal and
adequate validation studies makes this task even more complicated, as there are no proven testing and
implementation models for such technologies in different groups of patients and specific conditions.

Dealing with these obstacles is vital. Therefore, the scientific community must try to develop
inexpensive and easily accessible VR and MTT platforms, along with a set of commonly used treatment
protocols. As a result, consistent implementation of evidence-based rehabilitation interventions that both
healthcare providers and patients can readily access will enhance the rehabilitative process, optimizing
functional outcomes.

Review of Modern Information Sources on the Subject of the Paper

It is common knowledge that physical rehabilitation has witnessed extensive research in the
incorporation of VR and MTT into physiotherapy. Our review will delve into the published literature
investigating the effectiveness, implementation, and challenges associated with therapeutic uses of VR and
MTT technologies, thus giving a concise summary of new scientific advancements as well as outlooks on
future trends in this area.

Research into the use of VR in rehab has been synthesized by systematic reviews, particularly
related to post-stroke motor deficits. VR, used with usual treatment modalities, can help to improve arm
movement [5]. Further examination of VR's effects on lower limb recovery suggests that VR technologies
have the potential to hasten walking speed and balance recuperation [6].

The field of MTT has been developing rapidly over the past years. One notable change is the
transition from stationary laboratory systems to portable and wearable devices that enable patient self-
management and remote supervision with a high level of flexibility. Such a concept is not only applicable
to clinical rehabilitation practice but also feasible to apply wearable sensors during in-home rehabilitation,
which enables remote monitoring of patient compliance and performance [7]. Another result indicated by
MTT relates to implementing biofeedback into knee rehabilitation that improved kinematic behaviour [8].

Among the more encouraging developments that have been obtained in the domain of
neurorehabilitation are those emerging from the VR and MTT combination. An investigation based on VR
integrated with MTT for balance training in elderly patients found that through such training they were
able to recover their balance control and gait stability [9]. Additionally, the same integration is equally
viable for cognitive rehabilitation, where the immersive property of VR supports learners to experience and
stay involved, and quantifiable feedback provided by MTT ensures the attainment of therapy tasks [10].

The identification of the barriers for VR and MTT integration with clinical practice, despite the
findings showing promise, was made [11]. The high costs involved in purchasing VR equipment and MTT
systems, availability issues are some of the issues that do not allow these tools to be implemented
extensively [12]. Moreover, a lack of technical expertise in operating such systems also restricts their usage
within standard clinical settings.

An important area of recent investigation has been the study of patient involvement in VR-centered
rehabilitation. A certain study showed that there was a high level of satisfaction and engagement among
patients who used VR for rehabilitation because therapy exercises had been gamified [13]. The implication
here is that this greater extent of adherence might result in improved treatment outcomes.

However, the application of VR and MTT in rehabilitation is not problem-free. A major challenge in
this field is the lack of standardized protocols and training for clinicians that could help them effectively
use VR and MTT for rehabilitative purposes. Personalized virtual reality environments ensure that each
patient derives maximum benefit from therapy [14].

In a broader perspective, it is stated in the research that including machine learning algorithms
within the VR and MTT systems makes it possible to pave the way for developing adaptive rehabilitation
programs that will adapt with the patient's progress [15]. Also, within virtual reality research, haptic
feedback integration into VR systems is still an evolving area which has significant potential to boost
sensorimotor realism of virtual rehabilitation environments [16].
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According to the academic literature, there is evidence that the VR and MTT utilization is a
promising intervention that can improve the effectiveness and productivity of physical rehabilitation.
Nevertheless, there are still limitations concerning the financial aspect, availability of these technologies,
and the requirement for expert training. Given the lowering cost of VR technology and its increasing ease
of use alongside the rising scientific support on its usefulness, it will likely become more widespread in
rehab facilities with time.

Objectives and Problems of Research

The research aimed to achieve several objectives that include but are not limited to a comprehensive
synthesis that would provide a complete report of the recent studies on the use of Virtual Reality (VR) and
Motion Tracking Technologies (MTT) for physical rehabilitation, emphasizing significant findings,
patterns, and developments in this area.

Technological evaluation will cover the latest VR and MTT achievements in this area, as well as the
hardware and software advancements with their distinctive applications in the rehabilitation sphere.

One way of conducting research analysis can be done by comparing the methodologies used in
different investigations on VR and MTT in rehabilitation to specify their advantages and disadvantages, as
well as potentially enhancing the methodologies employed.

Identification of barriers: Barrier identification encompasses issues such as technological
constraints, economic implications, and hurdles that may hinder the clinical incorporation and effective
integration of VR and MTT in rehabilitation.

Future Directions: This is to recommend areas of further study that are based on the unexplored gaps
found in the literature to develop this domain and deepen the fusion of VR and MTT in rehabilitation
implementations.

The analysis also notes that the paper delineates numerous obstacles inherent in combining VR and
MTT within physical rehabilitation, such as the fact that there is an inadequate amount of substantial
quality data supporting the efficiency of using VR or MTT in this domain. Among others, there will be a
need for multicentre randomized studies as well as a lack of long-term follow-up studies.

Regarding technological heterogeneity, the VR and MTT systems are extensive and differ
significantly from one another in terms of specifications and capabilities, which in turn add more
complications to the standard protocols generalization for rehabilitation or comparing research results.

User acceptance: While obtaining consent from both the patient and practitioner may pose a
significant challenge, factors such as ease of use, perceived effectiveness, and compatibility with the
existing rehabilitative principles could influence their decision regarding the use of VR and MTT in
rehabilitation.

Collaboration among several disciplines would be necessary for efficient merging VR and MTT in
rehabilitation. These fields could include rehabilitation science, engineering, computer science, and
psychology. This sort of coordination can sometimes be hard to accomplish as knowledge transfer across
disciplines can have its own unique difficulties.

Main Material Presentation

A systematic search strategy was implemented to perform a narrative literature review on this issue.
The search was initiated, in order to gather English-language peer-reviewed articles published in scholarly
journals. Eminent electronic databases included in this extensive search are Scopus, IEEE Xplore, Web of
Science, PubMed, and ScienceDirect. The temporal scope of the search was determined from 2009 to
December 2023 to account for any current developments or use cases within the field.

A search strategy was developed based on the combination of keywords and Boolean operators. The
following terms were used: (‘virtual reality” OR ‘immersive technology’) OR (‘motion tracking’” OR
‘movement analysis’) AND (‘physical rehabilitation’). The search process involved screening academic
papers by titles, abstracts, and keywords to identify relevant and specific articles. A flowchart guided the
construction of this search strategy and subsequent validation of the retrieved studies. Flowchart of the
relevant articles search process is shown in Fig. 1.
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To make the process of referencing easier, it was decided to use Mendeley reference management
software as it identifies any duplicate entries and automatically deletes them. This choice was made not
only to avoid limiting the scope of the search only to studies labelled under this specific niche terminology
but also to encompass valuable works that can be relevant to understanding VR-enhanced rehabilitation.

The method was aimed to collect all the existing knowledge on the phenomenon of integrating
virtual reality and motion tracking into physical rehabilitation, thus allowing it to be as comprehensive as
possible. The VR and MTT incorporation have been noted as revolutionary in the context of physical
rehabilitation, introducing a new, cross-disciplinary treatment approach. The following table illustrates the
broad range of applications of these technology devices in amalgamating physical therapy programs into
care programs across varying levels of patient acuity and complexity.

C Start: Begin the decision process. )

“Is 'Physical
Rehabilitation' present

{ No
-
T ———

/—‘""—/ S B
~==——"7T€ 'Virtual Reality' OR 'Immersive Technology' preSent ===
eV

\«v/r Virtual Reality' is absent

—

Virtual Reality’ is present

e
15 Tmmersive Technology' presen

‘Immersive Technology' is present. ‘Immersive Technology' is absent

P S et

_ !

s’ﬂ’oﬁ?’n“ﬁ‘cking' OR 'Movement Analysis' present ==

S

‘Motion Tracking' is present ‘Motion Tracking' is absent

Is 'Movement Analysis' present

‘Movement Analysis’ is present ‘Movement Analysis’ is absent

Fig. 1. Flowchart of the relevant articles search process

In stroke rehabilitation, neuroplasticity increases and proprioceptive feedback in musculoskeletal
diseases, as well as cognitive restoration in neurological impairments, are such versatile and comprehensive
fields where VR and MTT can be employed. Each line of the table demonstrates how effective the
combined VR and MTT use is in establishing patient-centred rehabilitation programs that provide data-
driven and immersive experiences with a solid scientific background. Applications of Integrated Virtual
Reality and Motion Tracking Technologies in Physical Rehabilitation is shown in Table 1.
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Table 1

Applications of Integrated Virtual Reality and Motion Tracking Technologies in Physical Rehabilitation

Area of
Rehabilitation

Description of Application

Examples of Use

Stroke Recovery

VR and MTT are used to simulate real-life
tasks and environments for improving
motor skills, balance, and gait in stroke
SUrvivors.

Guided arm movement exercises, balance
training games, and virtual walks.

These technologies aid in the recovery of

VR simulations for range-of-motion

cerebral palsy.

Musculoskeletal - o . .o . .
N joint mobility, muscle strength, and post- exercises, strength training with motion

Rehabilitation .. o .
injury coordination or surgery. tracking feedback.
VR and MTT support the rehabilitation of o . .

. o . pp » Gait training in a virtual environment,
Neurological individuals with the conditions such as . o .
. . o . . balance and coordination activities tailored to
Disorders Parkinson's disease, multiple sclerosis, and

specific neurological deficits.

Pain Management

VR is used to distract patients from pain
during rehabilitation exercises, making the
process more tolerable and engaging.

Immersive environments that divert attention
from painful stimuli during physical therapy
sessions.

Peadiatric
Rehabilitation

Engaging VR games and activities are
used to motivate young patients and
improve their participation in therapy.

Interactive games that incorporate physical
tasks designed for developmental disorders or
post-injury rehabilitation.

Cognitive and
Perceptual
Rehabilitation

VR environments are utilized to enhance
cognitive and perceptual skills that may be
affected by injury or illness.

Memory games, spatial reasoning tasks, and
activities that simulate daily living challenges
in a controlled virtual setting.

Balance and Fall
Prevention

These technologies offer a safe environ-
ment for balance training and fall preven-
tion exercises, particularly for the elderly.

Virtual scenarios that challenge balance and
provide real-time feedback to improve
stability and prevent falls.

Table 2

Main Problems in the Integration of VR and MTT for Physical Rehabilitation

equipment can limit access, particularly in
under-resourced settings or for home use.

Problem Area Description | Potential Solutions
Technological The advanced nature of VR and MTT can Simplify user interfaces, provide
complexity be daunting for both patients and comprehensive training programs, and
practitioners, potentially hindering develop more intuitive system designs.
widespread adoption.
Cost and Accessibility | High costs associated with VR and MTT Seek cost-reduction strategies, develop

low-cost alternatives, and advocate for
insurance coverage.

Evidence Base

There is a need for more robust evidence to
support the efficacy and cost-effectiveness
of VR and MTT in rehabilitation.

Conduct large-scale, randomized
controlled trials and longitudinal studies to
build a solid evidence base.

User Engagement

Maintaining patient motivation over long
periods can be challenging, impacting the
rehabilitation effectiveness.

Incorporate gamification elements,
personalize VR content to individual
preferences, and provide real-time
feedback and rewards.

Physical and Cyber
Safety

The physical safety of patients using VR
and MTT, as well as the cybersecurity of
patient data, are paramount concerns.

Implement safety protocols, continuous
monitoring, and robust data encryption
methods.

Professional Training

Rehabilitation professionals may require
additional training to effectively integrate
VR and MTT into their practice.

Develop specialized training modules,
certification programs, and continuous
education opportunities.
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The integration of VR and MTT technologies in clinical settings is challenging due to
technological, economic, and practical barriers. The core problems involved in this integration process
have been listed in the table titled "Main Problems in the Integration of VR and MTT for Physical
Rehabilitation," providing useful information about the numerous obstacles experienced by health
professionals, patients, and technology engineers themselves. These range from complications of systems'
complexity and interoperability to economic barriers on use accessibility. This table provides a complete
picture of all these challenges, which should be successfully addressed if the full VR and MTT potential is
to be used for better rehab outcomes. Main Problems in the Integration of VR and MTT for Physical
Rehabilitation is shown in Table 2.

Results and Discussion

Many research works have explored the integration of virtual reality (VR) and Motion Tracking
Technologies (MTT) into the traditional physical rehabilitation system. Through this systematic review, we
compile these studies to outline the effectiveness, problems, and prospects associated with VR and MTT
for enhancing recovery results.

According to the studies we found for our review, there is no doubt that VR and MTT being a part of
rehab protocols leads to significant increases in the patients' recovery indicators. An example can be seen
in stroke victims who are likely to experience improvements in motor skills alongside cognitive
restoration, as measured through evaluations based on assessment scale results.

An examination outlines the heightened affinity and fulfilment of patients resulting from the whole
experience of VR and the personalized feedback from MTT. This is highly crucial because adherence to
recovery programs tends to impact the success rate.

Though some of the positive outcomes are evident, there are still quite a few obstacles to overcome
in this area, the main one being technological complications, which include a realistic VR environment.
The amalgamation of MTT and VR in physical therapy is a culmination point between technology and
healthcare that has tremendous potential to improve patient outcomes. On the other hand, successful
incorporation of these technologies should be done through a multidisciplinary approach, which considers
not only technical and financial issues but also ensures that those interventions have empirical grounding.
In this context, future studies must focus on randomized controlled trials at a large scale to substantiate the
evidence base and to study the long-term effects of VR and MTT on rehabilitation effectiveness.

Conclusions

Virtual reality (VR) and Motion Tracking Technologies (MTT), when blended into real-time
rehabilitation systems, act as a milestone in revolutionizing therapeutic interventions. Our exhaustive
review has unmasked the multi-dimensional nature of this integration; it reveals its direct effects on
optimizing patient outcomes, engagement, and a more rewarding recovery process.

The VR and MTT study has been proven to be a very effective practice for augmenting the
traditional methods of rehabilitation in several areas, namely stroke recovery, musculoskeletal
rehabilitation, and cognitive therapy. The virtual reality (VR) program is characterized using video goggles
that create an artificial environment in which patients can practice different types of exercises to help them
improve their motor functions and balance, such as standing on one leg without any support other than
their own body weight. This dynamic action is accompanied by a feedback method known as motion
tracking therapy (MTT), which consists of analysing motion parameters related to the coordination and
core stability of both limbs' extremities through cameras operating during the treatment process. Moreover,
high levels of engagement and motivation have been observed among patients using VR and MTT, further
emphasizing the potential role these technologies can play in revolutionizing patient adherence to
rehabilitation programs.

Despite this, the successful integration of such advanced technologies does have its difficulties.
Matters like technological complexity, high costs, and protocols that should be adhered to by all may be
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challenging, limiting their implementation on a larger scale. Additionally, the reliance on VR and MTT by
healthcare providers would require specialized training to foster interdisciplinary collaboration and
education within the rehabilitation society.

VR and MTT are probably going to help convey clinical medicines at home, which is an entirely
different way of encouraging underprivileged or isolated regions around the globe. To date, the ever-
growing advancements in artificial intelligence and machine learning, along with more sophisticated user-
friendly VR and MTT systems, offer hope for achieving a greater level of personalization and efficacy in
rehabilitation protocols.
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AHoTamnif. 3acToCyBaHHS BIPTyaJIbHOI PEaJbHOCTI 1 TEXHOJIOTIH BiJNCTEXEHHsS pyxy y Qi3uuHii
peaOimniTailii € HOBOIO c(eporo, IO BHUPIIIYe HEMOMIKA TPAIUIIHHUX METOMIB pealimiTamii. Y i OrIsaoBin
cTaTTi MU omucyeMo, sk TexHosorii VR i MTT B3aemMopitoTh OAMH 3 OIHHMM, 1 JETAlbHO PO3KPHBAEMO iX
B3a€MHI MOKIIMBOCTI JUTS IOKPAIIEHHs pe3y/IbTaTiB JIKyBaHHS y Qi3UuHIN peadimiTarii.

[Ipobnemy HOCHi/KEHHST MOXXHA BH3HAYUTH SIK OOMEKEeHY €(QEeKTHUBHICTh 3BHYANHHUX METO/IB
peaOimiTamii y CHpUsSHHI MOTHBAIlii MAII€HTIB Ta IX 3aly4eHOCTi B mporec BimHoBieHHA. VR 1 MTT e
IHHOBAIlIHHUMH, OJHAK X KOMOIHOBaHE BUKOPHCTAHHS I peadimiTalli morpedye MeTaabHOro aHamiily, mood
BHSIBUTH TXHIO 3aCTOCOBHICTb 1 TIEpEBary.

OCHOBHOIO METOIO IIHOT'O OTJISAY € 310paTH OCTaHHI AOCHiKeHHs 1010 3actocyBaHHsid VR ta MTT y
¢iznuHiil peabinitauii, maKpecnuBIIM eEeKTUBHICTb, KOHKPETHI cepH, e BOHH MOXKYTh OYTH BUKOPHUCTaHI,
Ta 0COOJIMBOCTI 1X 3aCTOCYBaHHS B KJiHIYHIM mpakTuii. [ mi€ei cTaTTi 0yno BUKOPUCTAHO METOJI OMMMCOBOIO
OTJISILY, SIKUE OXOIUTIOBAB IIUPOKUH CIIEKTP PELIEH30BAaHUX CTaTel, KIIiHIYHMX BUPOOYBaHb 1 MeTa-aHaJI3iB.

BucHOBKOM 1OTO AOCIHIIKEHHsSI € Te, mo moeaHaHHs TexHoiorii VR i MTT chpusie cyrreBomy
MOKPAIEHHI0 JIMHAMIKM BiJIHOBJIEHHS pyXoBoi (YHKIIi MAaIli€HTiB, IX pIBHOBaru Ta KOTHITUBHUX
MoxJuBocTeil. HoBu3Ha craTTi momsrae B TOMY, 1[0 BOHA aHaJIi3ye 1HTETpOBaHE BUKOPUCTAHHS TEXHOJOTIH
BIpTyallbHOI pEajbHOCTI Ta TEXHOJOTIH BIICTEXEHHs pyXy y peaOimitaimii, TAKMM YHHOM pPO3KPUBAIOYU
MOTEHI[ia)l /ISl TOAOJIaHHA OOMEXEHb, sKi INMpUTaMaHHI TPaAMIiiHINA Tepamii, Ta 3a0e3me4yeHHs OiIbII
IHTEHCHBHOT'O 3aJy4eHHs MaIlieHTa JI0 MPOILECy 1HIUBIAYalbHOrO JTiKyBaHHs. [IpaKTHYHUM 3HAYEHHSM I[LOTO
JIOCITI/DKEHHST @ Te, 10 BOHO MOXXe OyTH KOPUCHHM JUIsi MEIMYHMX IIPaliBHUKIB 1 (i3ioTepamneBTiB, sKi
LIYKAlOTh HOBI IIUISIXU Ta HANPSIMKH B pOOOTI 3 MaIli€HTaMH.

HampsiMok mopanbmyx OCHIPKEHb: 3 TOYKH 30py MaiOyTHIX IOCIHIKEHb, I CTAaTTs Irependadae
HEOOXITHICTh KOHTPOJbOBAHHMX JIOCTI[DKEHb JUIS BH3HAYECHHS CTAaHIAPTHUX IPOTOKOJIB, BUBUYEHHS
JIOBFOCTPOKOBHMX HACHiAKIB iHTerpamii TexHomoriii VR i MTT Ta mocmipkeHHS iX 3aCTOCYBaHHS B MEHII
MOMIMPEHHX cepax peadimiTarrii.

ABTOpH CTaTTI MiJKPECIIOIOTh, IO YCIIIIHE BIPOBA/PKCHHS IUX TEXHOJOTIH y mporec peadimiTamii
BHMarae CIIJbHUX 3YCWJIb MK MEIWYHHMH IpaliBHUKAMU, 1HXXEHEpaMH Ta JOCIIIHUKAMH ISl PO3POOKH
BiJITIOB1THUX MTPOTOKOJIB, aIalITOBAHKX JIO 1HIMBITyaJIbHUX MOTPEO Malli€HTIB.

KarwudoBi cioBa: BipTyanbHa peanbHICTh, TEXHONOTII BIICTEXEHHS pyxy, (izumyHa pealimitaris,
BiJTHOBJICHHSI TICJIsI IHCYJIBTY, pealdiIiTallisi OHOPHO-PYXOBOTO anapary, fejiiaTpuuHa peadinitaiis, iHTerpamis
pealimiTamiiHUX TEXHOJIOTIH.
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