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ABSTRACT

Virtual reality is undoubtedly becoming a way of access
to cryptic domains, explored through resources that
constantly seek unclear answers. The psychology of
music performance is analysed, as a result of a perpetual
contemporary concern for the management of musical
performance anxiety. This article aims at the intersection
of virtual reality with music, to relieve stress generated
by the pressure of the “perfect” music performance.
There have not been any studies on MPA and virtual
reality exposure therapy found so far. In this context, the
article’s focus is on the relationship between virtual
reality and music and how it might help reduce stress
brought on by the pressure to give a ‘perfect”
performance. We will analyse the existing applications
and technologies for the transposition of the individual in
specific situations. Thus, using VR glasses, a fictitious
audience, a concert hall or an audition will be generated,
situations that may cause the states that can lead to
musical performance anxiety. This could be alleviated
using technologies of new branches of virtual reality.
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INTRODUCTION

The topic of this article refers to the junction between
virtual reality (VR) and the musical field, in order to
create a framework in which the musical performance
anxiety (MPA) can be discovered and improved. With a
meaningful history, virtual reality was first mentioned
about 50 years ago (Sutherland, 1965), being described as
a fictional environment, in which the subject can express
themselves realistically in a virtual context. Definitions
of virtual reality are multiple such as “real-time
interactive graphics, with 3D models, combined with a
display technology that offers the user immersion in the
imagined world and its direct manipulation” (Fuchs and
Bishop, 1992).

The significant terminology used to describe the virtual
reality combine three common aspects: immersion, the
perception of being part of a certain environment and the
interaction with this fictitious setting. As the term “virtual
reality” implies the transposition of the individual into an

REZUMAT

Realitatea virtuala devine, in mod indubitabil, o cale de
acces cdtre domenii criptice, explorate prin resurse, care
cauta neincetat raspunsuri la intrebari neelucidate inca.
Psihicul muzicianului interpret este studiat si analizat ca
rezultat al umei perpetue preocupdri contemporane in
vederea managerierii MPA (anxietatii muzicale de
performantd). In acest sens, tema articolului vizeazd o
intersectare a realitatii virtuale cu muzica, privind modul
de ameliorare a stresului generat de presiunea
interpretarii muzicale ,,perfecte”. Pand in prezent, nu am
intalnit nici un studiu privind MPA corelatd cu terapia de
expunere la realitate virtuald. Vor fi analizate aplicatii si
tehnologii  existente, folosite pentru transpunerea
individului in situatii specifice. Astfel, cu ajutorul
ochelarilor specifici, se va genera existenta unui public
fictiv, a unei sali imense de concert sau a unei comisii din
cadrul unei auditii, care 1i vor provoca muzicianului
starile ce pot conduce catre aparitia anxietdtii muzicale
de performantd. Aceasta ar putea fi ameliorata cu
ajutorul noilor ramuri ale realitdtii virtuale.

Cuvinte cheie

Realitate virtuald, psihologia performantei muzicale,
tehnologizarea muzicii, anxietate de performanta,
digitalizare.

INTRODUCERE
Paradigma realitatii virtuale va fi intersectatd cu
domeniul muzical, in virtutea realizarii unui cadru in care
anxietatea muzicald de performanta (MPA) poate fi
descoperita si amelioratd. Cu un istoric bogat, realitatea
virtuald a fost mentionatd prima datd acum aproximativ
cincizeci ani (Sutherland, 1965), fiind descrisa ca un
cadru fictiv, in care individul se poate manifesta realist in
planuri virtuale. Definitiile realitatii virtuale sunt
multiple, precum ,graficd interactiva in timp real, cu
modele 3D, combinatd cu o tehnologie de afisare, care
ofera utilizatorului imersiunea 1n lumea imaginata si
manipularea directd a acesteia” (Fuchs si Bishop, 1992).
Multitudinea afirmatiilor care descriu realitatea virtuala
imbina trei laturi comune: imersiunea, perceptia prezentei
intr-un anumit mediu i interactiunea cu acesta din urma.
Termenul de ,realitate virtuala” presupune, astfel,
transpunerea individului intr-un cadru fictiv. Articolul
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imaginary environment, the article aims to trace a
perspective of treating the performer’s musical
performance anxiety, by imagining the moment of
performance and the multitude of parameters that can
lead to this health condition. The status of the
performer’s involvement increases proportionately,
regarding the significance of the musical performance,
which can have a harmful emotional impact on its
quality, according to the Yerkes-Dodson law (Figure 1).
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Figure 1. The Yerkes — Dodson Law (1908).

This empirical relationship suggests that optimal
performance is closely related to the activation of the
individual’s consciousness. The research aims to
approach the high level of stimulation (Yerkes and
Dodson, 1908), regarding cases of over-activation. In this
scenario, the article reaches the application of virtual
reality, through related technology and applications
designed to alleviate phobias. Also, regarding conductors,
there is an application designed to create the framework
of a big concert hall, with a real orchestra by conducting
simulation, choosing various scores in the universal
repertoire. Relevant to vocal performers, public speaking
simulation applications will be applied, the performer
being able to choose the size of the room, the audience or
the type of desired interaction, as a concert, a conference
or an audition with a certain committee. Evidence of
efficiency can be quantified through the existing
experiments, to be illuminated in this study.

INCREASED DEMAND FOR DIGITIZING
THE STAGES PRIOR TO MUSICAL
PERFORMANCE

Musical performance requires an integration of all the
development possibilities of the musician’s subconscious.

Musical performance anxiety represents a threat to the
quality of musical performance. There are many methods
of enhancement, the most effective procedure targeting
medication. The long-term consequences of the
pharmaceutical remedy can be rough for the individual’s
body.

Since the last century, researchers have demonstrated the
existence of this harmful factor, MPA - musical
performance anxiety, among musicians.

Dianne Kenny, one of the leading researchers in the field
of MPA believes that it represents a “combination of
affective, cognitive, somatic and behavioural symptoms
which may occur in a range of performance settings but
is usually more severe in settings involving high ego
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doreste trasarea unei perspective de tratare a anxietatii de
performanta a interpretului, prin imaginarea momentului
artistic si a tuturor parametrilor care pot conduce la
aceasta afectiune. Nivelul de implicare a interpretului
creste direct proportional cu momentul si importanta
actului artistic, putand avea impact emotional daunator
pentru calitatea acestuia, conform legii Yerkes-Dodson
(Figura 1).
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Figura 1. Legea Yerkes-Dodson (1908).

Relatia empiricd prezentatd sugereaza faptul ca
performanta optima este in strinsa legatura cu activarea
constiintei individului. Se doreste studiul la un nivel de
stimulare ridicat (Yerkes si Dodson, 1908), vizand
cazurile de supra-activare. In acest scenariu, articolul
propune aplicarea virtualitatii virtuale, prin tehnologia
aferentd si prin aplicatiile destinate ameliorarii fobiilor.
De asemenea, in cazul dirijorilor, existd o aplicatie
destinatd pentru a crea cadrul concertului, cu orchestra
reald si cu simularea dirijarii diverselor partituri din
repertoriul universal. In cazul interpretilor vocali, se vor
propune aplicatiile de simulare a vorbitului In public, in
care performerul poate alege dimensiunea salii, a
publicului sau a tipului de interactiune dorita, fie ca este
vorba de concert, conferinta sau auditie cu comisie
restransd. Dovezile eficientei pot fi cuantificate prin
experimentele deja existente, urmand a fi prezentate pe
parcursul acestui studiu.

NECESITATEA DIGITALIZARII
ETAPELOR PREMERGATOARE
PERFORMANTEI MUZICALE

Performanta muzicald necesitd o integrare a tuturor

Anxietatea muzicald de performantd reprezintd o
amenintare asupra calitdtii interpretarii muzicale. Exista
numeroase metode de ameliorare, cele mai eficiente
vizand medicamente, care, pe termen lung, pot afecta
organismul individului.

fncd din secolul trecut, cercetitorii au demonstrat
existenta acestui factor nociv, MPA (anxietatea muzicald
de performantd), in randul muzicienilor.

Dianne Kenny, unul dintre cercetétorii de top in domeniul
MPA considerd cd aceasta reprezintd ,,combination of
affective, cognitive, somatic and behavioural symptoms
which may occur in a range of performance settings, but
is usually more severe in settings involving high ego



investment and evaluative threat” (Kenny, 2011, 433). It
is important to distinguish between MPA, which is
regarded as a pathological fear that severely impairs a
person’s ability to perform musically and artistically and
consequently causes psychological distress, and stage
fright, which is a common and normal phenomenon that
is thought to be positive because it helps professional
musicians perform better (Mumm, Fernholz, Strohle,
Plag and Schmidt, 2020). Following the experiment “The
International Conference of Symphony and Opera
Musicians National US survey” (Lockwood, 1989), in
which more than 2000 musicians were interviewed and
analysed, it was found that more than a quarter of them
suffered from stage fright and 15% of acute anxiety.
Depression was found to be present in 17% of the
subjects.

Another ambitious study (James, 1988) led to the careful
analysis of musicians in over 50 orchestras. 70% of them
regularly faced a high level of stress related to musical
performance and over 20% reported weekly symptoms of
musical performance anxiety.

The simulation of stressful situations for the development
of the performance psychology leads to the subjects’
acclimatization with the scenarios that lead to stress-
generating factors. Thus, the high percentage of stress
levels found in studies that analyse the status of anxiety
among professional musicians could be drastically
reduced, by digitizing individual practice sessions. VR
simulation training sessions are applied in multiple fields.
Regarding medicine, for instance, inaccuracy could have
serious consequences for patients. Just as climbers
acclimatize their bodies in order not to be surprised by
sudden changes in altitude and the weather conditions
that affect their health, VR technology is used in the same
way to acclimatize professionals in different fields of
activity. Thus, the level of anxiety can be increased in a
controlled manner and future obstacles, during stressful
work sessions can be avoided. In relation to the music
field, it is impossible to create a natural working
environment, in which the musician can deal with the
stress level of an audition or a concert. Thus,
digitalization is assigned to music, by simulating the
conditions of the musical performance moment and
stabilizing the physiological considerations, related to
acceleration of the heartbeat, excessive sweating, nausea
or trembling. It is compelling as these virtual workspaces
offer the possibility of choosing the attitude of the public
or members of a committee, from ovations to negative
attitude. In a similar research (Bissonnette, Dube,
Provencher and Moreno, 2016), it was demonstrated that
the pulse increased exactly as in a real context, creating
an interrelationship between reality and fiction. Two
complementary situations were accomplished, the
fictitious one generating the same physical sensations,
such as sweating and increased heart rate, especially
regarding the negative attitude of the committee, in the
end of the performance. Repeating this experience, the
sensations were lessened, the subject getting familiar
with the atmosphere and managing to overcome the
situations of inconsistency between the personal and
general vision, in a much calmer manner.

In the case of assisted therapy sessions, where the
musician is virtually exposed to a stressful situation, there
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investment and evaluative threat” (Kenny, 2011, 433).
Trebuie facutd o distinctie intre frica de scend, care este
un fenomen comun si normal, considerat pozitiv pentru
ca ajutd la imbunatatirea performantei la muzicienii
profesionisti, si anxietatea muzicald de performanta, care
este considerati o teamad patologica ce afecteaza
semnificativ performantele muzicale si artistice ale
individului si, prin urmare, provoaca suferinta
psihologica (Mumm, Fernholz, Stréhle, Plag si Schmidt,
2020).

in urma experimentului ,,The International Conference of
Symphony and Opera Musicians National US survey”
(Lockwood, 1988), in care au fost intervievati si analizati
peste 2000 muzicieni, s-a constatat cd mai mult de un
sfert dintre acestia sufereau de frica de scend, 15% de
anxietate acutd. Depresia a fost constatatd ca fiind
prezentd la 17% dintre subiecti. Un alt studiu grandios
(James, 1988) a condus catre atenta analizare a
muzicienilor din peste cincizeci orchestre. 70% dintre
acestia se confruntau periodic cu un nivel ridicat de stres
aferent performantei muzicale si peste 20% au prezentat
ca avand sdptdmanal simptome ale anxietatii muzicale de
performanta.

Simularea situatiilor stresante pentru dezvoltarea
psihicului de performantd conduce catre aclimatizarea
subiectilor cu scenariile care conduc catre aparitia
factorilor generatori de stres. Astfel, procente ridicate din
studiile care analizeazd nivelul de stres in randul
muzicienilor profesionisti ar putea fi drastic reduse prin
digitalizarea sesiunilor de studiu individual.

Sesiunile de perfectionare prin simulare VR sunt folosite
in domenii multiple. In cazul medicinei, spre exemplu,
posibile greseli ar putea avea consecinte grave asupra
pacientilor. Precum alpinistii isi aclimatizeaza trupurile
pentru a nu fi surprinsi de schimbarile bruste de altitudine
si de urmarile ce le afecteaza starea de sanatate, in acelasi
fel tehnologia VR este utilizatd pentru aclimatizarea
profesionistilor din diferite domenii de activitate. Astfel,
se poate creste controlat nivelul de anxietate si se pot
evita viitoarele piedici din cadrul unor sesiuni stresante
de lucru. Asemenea domeniului muzical, este imposibil a
se crea un mediu de lucru natural, in care muzicianul este
supus stresului unei auditii sau al unui concert. Astfel, se
recurge la digitalizare in muzicd, prin simularea
conditiilor actului interpretativ si stabilizarea factorilor de
ordin fiziologic, care tin de accelerarea pulsului,
transpiratie excesiva, greata sau tremurat.

Este interesant faptul ca aceste spatii de lucru virtuale
oferd posibilitatea de alegere a atitudinii publicului sau a
membrilor unui juriu, de la ovatii pand la atitudine
negativi a acestora. Intr-un experiment asemanator
(Bissonnette, Dube, Provencher si Moreno, 2016), a fost
demonstrat faptul ca pulsul a crescut exact precum
intr-un context real, creandu-se o punte intre realitate si
fictiune. Au fost realizate doua situatii similare, cea
fictiva generand aceleasi senzatii fizice, ca transpiratie si
ritm cardiac crescut, in special in cazul atitudinii negative
de la sfarsitul performantei. Repetdndu-se acest episod,
senzatiile au fost diminuate, subiectul familiarizandu-se
cu atmosfera si reusind sa depaseascd in mod mult mai
calm posibilele situatii de neconcordanta dintre viziunea
personalad si cea a unui juriu sau public.

In cazul sesiunilor de terapie asistatd, in care muzicianul
este expus virtual unei situatii stresante, ne referim la
59
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is the terminology of VRET — exposure therapy through
virtual reality, where the individual explores fictitious
situations, through the specific technology, VR glasses,
which would be thereafter illustrated. The benefits of
these meetings consist in the fact that different factors
can be adjusted and thus reduce the level of stress,
depending on the pressure felt by the performer. The
musician can choose the size of the hall, the distance
from the audience, the number of listeners, the attitude of
the audience, the level of intensity of the applause and
other stressful circumstances (various noises, telephone
ringing or talking). The digitalization of the musical
performance is a significant evolution in the musician’s
psychology, as the development related to performance
can be accessed. Previous research indicates that there is
no negative impact from virtual reality exposure;
however, individuals with heart disease were excluded
from the study due to reports of temporary vertigo, blood
pressure fluctuations and elevated heart rate (Bellinger,
Wehrmann and Rohde, 2023).

VIRTUAL REALITY APPLIED TO
MUSICAL PERFORMANCE

Musical performance could reach new values in the
future, technology being in perpetual development.
Educationally, the virtual reality experience can be
regarded as a bridge to an artificial setting, generated by a
computer, a tablet, or a mobile phone. The concept of
virtual reality is based on three tremendous pillars:
immersion, interaction, and imagination, in which the
subject gets involved in the fictional reality, activating
the same sensors from the palpable experiences (Bowman
and McMahan, 2007). Immersion represents a first phase
in which multiple seasonal involvements are stimulated,
while in the second phase, the subject can operate
parameters of the virtual environment. This is the act of
acquirement, in which the imagination is active and the
subject practices (Figure 2).
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Figure 2. “The three I’s”, the underlying pillars of VR.

Involving psychological and physical sensations, the
performer could simulate the musical performance,
modelling and elevating their presence in front of the
audience. When applied to musical performance, virtual
reality (VR) can provide innovative and immersive
experiences for both musicians and audiences. For
example, virtual concerts allow musicians to perform in
virtual environments, resulting in the creation of digital
concert spaces. Audiences wearing virtual reality
headsets can attend these concerts remotely, feeling as if
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VRET (terapie de expunere prin realitatea virtuald), unde
individul exploreaza situatii fictive, prin intermediul
tehnologiei specifice (ochelari VR), acestia urmand sa fie
analizati ulterior. Beneficiile acestor sedinte constau in
faptul ca in functie de presiunea resimtita de interpret, se
pot ajusta diferiti factori si, astfel, diminua nivelul de
stres.

Muzicianul poate alege dimensiunea salii, distanta fata de
public, numarul de ascultatori, atitudinea aestora, nivelul
intensitatii aplauzelor, dar si momente stresante (diverse
zgomote, sonorie de telefon sau vorbit in sald). Pasul
digitalizarii actului interpretativ reprezintda o evolutie
semnificativd in psihologia muzicianului, acesta putand
accesa complexul fenomenelor ce tin de performanta.

Studiile existente nu evidentiaza prejudicii ale expunerii
la VR, dar sunt mentionate ameteli tranzitorii sau
modificarea tensiunii arteriale si cresterea ritmului
cardiac, motiv pentru care nu au fost inclusi in studiu
participantii cu boli de inimd (Bellinger, Wehrmann si
Rohde, 2023).

REALITATEA VIRTUALA APLICATA iN
ACTUL INTERPRETATIV

Actul interpretativ ar putea cunoaste noi valente in
viitorul apropiat, tehnologia fiind 1n perpetud dezvoltare.

Pe plan educational, experienta realitatii virtuale poate fi
privitd ca o punte cdtre un cadru artificial, generat de un
calculator, o tableta sau un telefon mobil. Conceptul de
realitate virtuald se bazeaza pe trei mari piloni: imersiune,
interactiune si imaginatie, in cadrul careia subiectul se
implica in realitatea fictiva, activindu-se aceiasi senzori
din cadrul experientelor palpabile (Bowman si McMahan,
2007). Imersiunea reprezintd etapa in care sunt stimulate
multiple experiente senzoriale, pe cand in a doua etapa,
subiectul poate manipula parametrii mediului virtual.
Acesta este momentul de invatare, in care individul
actioneaza, fiind activatd imaginatia (Figura 2).
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Figura 2. ,,Cei trei I, pilonii de baza ai realititii virtuale

Implicand senzatii psihologice si fizice, interpretul ar
putea simula actul interpretativ, modeland si elevand
prezenta sa in fata publicului. Atunci cand este corelata
performanta muzicald cu realitatea virtuala (VR) putem
gdsi experiente inovatoare s$i captivante atat pentru
muzicieni, cat si pentru public. De exemplu, concertele
virtuale le permit muzicienilor sd cante In medii virtuale,
ceea ce duce la crearea unor spatii digitale de concert.
Publicul, care poarta casti VR, poate asista la aceste



they were physically present. Another example would be
collaborative VR  performances: through virtual
environments, musicians from all over the world can
come to work together on performances. This makes it
possible to collaborate globally without having to be
physically close. VR is used as a training tool in music
education. It provides accurate simulations for
conducting, music theory, by learning and practicing a
variety of instruments. Soliman, Pesyridis and
Dalaymani-Zad, Gronfula and Kourmpetis (2021) noted
that it is challenging to use the current computer-assisted
instruction technology in music education because of the
particularity of music teaching methods (combined
sensibility and rationality). Based on audio processing
analysis, this study suggested a VR technology-based
music teaching system that offers distinctive immersion,
interactivity, and conceivability. This system offered a
fresh approach to the planning, execution, and interaction
of music education. The applications chosen for the
relevance of this strategy involve a high degree of
verisimilitude, the virtual stimuli preparing the subject
for the actual experience, in order to reduce the level of
stress in the case of the musician. The effectiveness of
treating general phobias, such as fear of certain animals,
has been demonstrated since the first session, with a
continuous positive influence in the following months.
The phobia of speaking or performing in public targets a
complex of parameters, the subject being able to work
later on the tone of the voice, the eye contact, the
approach to the introduction of the repertoire, the
formulation of an appropriate vocabulary, the
management of pauses between words and phrases, etc.
The work sessions with the performing musician can take
place in a supervised setting, but permanent training,
individually, through the VR equipment is recommended.
The glasses used for the transposition of the individual in
the virtual reality become accessible, so that they can be
used in the environment of daily activity, for individual
study - in the case of the musician. Examples of the most
used VR equipment will be provided:

e  Oculus Rift
e  Meta Quest (Figure 3)
e HTC Vive

2\

Figure 3. VR Equipment — Meta Quest
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concerte de la distanta, simtindu-se ca si cum ar fi prezent
fizic. Un alt exemplu ar fi spectacolele colaborative in
VR: prin intermediul mediilor virtuale, muzicieni din
intreaga lume se pot reuni pentru a lucra impreuna la
spectacole. Acest lucru face posibild colaborarea la nivel
global, fara a fi nevoie sa fie aproape fizic. VR este
utilizat ca instrument de formare In educatia muzicala.
Aceasta ofera simulari precise pentru dirijat, teoria
muzicii si pentru invatarea si exersarea unei varietati de
instrumente.  Soliman, Pesyridis, Dalaymani-Zad,
Gronfula si Kourmpetis (2021) au remarcat cd este o
provocare sa se utilizeze tehnologia actuald de instruire
asistatd de calculator in educatia muzicald din cauza
particularitatii. metodelor de predare a muzicii
(sensibilitate si rationalitate combinate). Pe baza analizei
de procesare audio, acest studiu a sugerat un sistem de
predare a muzicii bazat pe tehnologia VR, care ofera
imersiune, interactivitate, concizie si realizare. Acest
sistem a oferit o abordare noua in ceea ce priveste
planificarea, executarea si interactiunea specifica
educatiei muzicale. Aplicatiile alese pentru punerea in
practica a modelului propus pentru diminuarea nivelului
de stres in cazul muzicianului implicd un grad ridicat de
realism, stimulii virtuali fiind verosimili si pregatind
individul pentru experienta propriu-zisa. S-a demonstrat
eficienta tratarii fobiilor generale, precum frica de
anumite animale, incd din prima sedintd, cu influenta
pozitivd continud, in urmatoarele luni. Fobia de a vorbi
sau a interpreta in public vizeazd un complex de
parametri, subiectul putand lucra ulterior asupra tonului
vocii, contactului  vizual, abordarii introducerii
repertoriului, formularii unui vocabular adecvat, dozarii
pauzelor dintre cuvinte si a frazelor etc. Sedintele de
lucru cu muzicianul interpret se pot realiza in cadru
supravegheat, 1insd este recomandatd antrenarea
permanentd, in mod individual, prin intermediul
echipamentului ~ VR.  Ochelarii  utilizati  pentru
transpunerea individului in realitatea virtuald devin
accesibili, pentru a putea fi folositi iIn mediul de activitate
zilnica, la studiul individual — in cazul muzicianului. Se
vor oferi exemplele celor mai utilizate echipamente VR:

e Oculus Rift
e  Meta Quest (Figura 3)
e HTC Vive

Figura 3. Echipament VR — Meta Quest
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Some of the VR applications recommended for
experiencing the method of improving musical
performance anxiety will be illustrated:

e  Virtual Orator

e  Virtual Speech

e Speech Trainer

e The PIANX Platform

e  Maestro: The Masterclass

e Ovation

THE ACTUAL TECHNOLOGIZATION
OF MUSICAL PERFORMANCE AND THE
IMPACT ON THE PSYCHE

Operating according to common principles, each
application can transpose the musician into a high-stress
work environment. It can be observed how it activates,
increases and then decreases, subsequently analysing the
quality of the performance, being able to improve the
elements related to the micro and the macro structure of
the high-pressured moments. The motivation for
embracing applications from related fields is based on a
pertinent explanation, stage fright (generating musical
performance anxiety) being a subcategory of the phobia
of speaking in public, called Glassophobia. According to
numerous surveys (Slater and Sanchez-Vives, 2016),
more than 75% of the population is affected by the
phobia of speaking in public. There are various VR
applications created to overcome this limitation.
Investigating the virtual work environment within the
applications that can be used especially by vocal
performers, “Virtual Speech” counts the number of
hesitations, the time of visual contact and there are
numerous practical tips for improving stage presence,
public speaking, as the example illustrated in the image
below (Figure 4).

-
act: Room Spijr

{

58%

Filler Words
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Figure 4. The example of the report following the
analysis of a speech, from the “Virtual Speech” VR
application.

The article suggests the demand of using these
applications in order to create the stressful environment
of a restricted audition or, on the contrary, a large
audience in an echo chamber, in which the performer will
use their instrument — the voice — and control it through
the successive repetition of this pioneer experience.
Another unique method is intended for pianists, in which
through the PIANX platform, the pianist will benefit
from the framework of a virtual concert. The parameters
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Vor fi prezentate cateva dintre aplicatiile VR,
recomandate pentru aplicarea metodei de ameliorare a
anxietatii muzicale de performanta:

e  Virtual Orator

e  Virtual Speech

e Speech Trainer

e Platforma PIANX

e  Maestro: The Masterclass

e QOvation

TEHNOLOGIZAREA PROPRIU-ZISA
A PERFORMANTEI MUZICALE
SI IMPACTUL ASUPRA PSIHICULUI

Functiondnd dupa principii comune, fiecare aplicatie
poate transpune muzicianul intr-un mediu de lucru cu
nivel ridicat de stres, prin care se poate activa, creste si
apoi  diminua, analizdndu-se  ulterior  calitatea
performantei, putandu-se Imbunatati elementele ce tin de
micro si macro structura actului interpretativ. Motivarea
alegerii aplicatiilor aferente are la bazd o explicatie
pertinentd, frica de scend (generatoare a anxietatii
muzicale de performantd), o subcategorie a fobiei de
vorbi in public, intitulatd Glassophobia. Conform
sondajelor (Slater si Sanchez-Vives, 2016), mai mult de
75% din populatie este afectatd de fobia de a vorbi in
public. Tn aceastd idee, existi numeroase aplicatii VR,
realizate pentru depdsirea acestei limitari. Analizand
mediul virtual de lucru din cadrul aplicatiilor ce pot fi
utilizate in special de performerii vocali, ,,Virtual
Speech” contorizeazd numarul de ezitari, timpul
contactului vizual, existind numeroase sfaturi practice de
imbunatatire a prezentei scenice, a vorbitului in public,
exemplu ilustrat in imaginea de mai jos (Figura 4).

Figura 4. Exemplul raportului in urma analizei uni
speech, din cadrul aplicatiei VR ,,Virtual Speech”.

Articolul propune utilizarea acestor aplicatii pentru a crea
mediul stresant al unei auditii restranse sau din contra, un
public numeros intr-o sala cu ecou, in care performerul
isi va folosi instrumentul — vocea — si il va controla prin
repetarea succesiva a experientei prezentate.

O altd experientd inedita este aceea destinata pianistului,
care, prin intermediul platformei PIANX, va beneficia de
cadrul unui concert virtual, In care se pot modifica
parametri ce tin de asezarea in sald, pozitia sa, sunetul
emis, privindu-si maéinile prin intermediul ochelarilor
VR.



as sitting in the hall, the position of the piano and its
sound can be changed, the pianist facing their hands
through VR glasses.

The experiment carried out in 2020 aims at a mixed
reality platform (Fanger, Pfeuffer, Helmbrecht and Alt,
2020) called PTANX. The aim is to help pianists cope
with musical performance anxiety by using simulations
that evoke stage fright. It is intended exclusively for
pianists and requires a MIDI keyboard (a high-quality
electric piano with a hammer touch of an acoustic piano
is recommended) and specific VR equipment.
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Various types of display regarding pianist’s hands
|

Figure 5. Various rendering modes of the image
perceived by the pianist, within the PIANX platform.

Regarding the previous experiment, HTC Vive VR
glasses were used. The platform allows the pianist to
follow the hands but also to select the way in which they
perceive the image. They can select the realistic
rendering of the human body or a robotic image in order
to follow the movement of the hands in the musical
performance (Figure 5). The pianist’s experience is
complete as they can select the type of the musical event.
The hall can be grandiose, with a large audience, taking
the pianist through the psychologically stressful phases of
an actual concert. Also, the pressure of an audition,
mediated by a small committee, can be simulated through
the PIANX platform (Figure 6).
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Figure 6. The numerous contextual ways of practicing
and simulating in the PIANX platform.

The study carried out in 2020 had as its target the use of
questionnaires in order to establish the mental and
physical sensations, on 23 participating pianists. The
Likert scale was aimed at comparing virtual work
environments, namely a study room, audition and concert
hall (Fanger et al. 2020). The expectations were
confirmed as the results highlight a greater familiarity
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Experimentul realizat iIn 2020 vizeaza o platformda a
realitatii mixte (Fanger, Pfeuffer, Helmbrecht si Alt,
2020), intitulata PIANX. Scopul este de a-i ajuta pe
pianisti sa facd fatd anxietatii de performantd muzicala,
prin utilizarea unor simuldri, care evoca frica de scena.
Este destinata exclusiv pianistilor si necesitd o claviatura
MIDI (este recomandat un pian electric cu tuseu cat mai
apropiat de cel al unui pian acustic) si echipamentul VR
specific.
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Cadrul virtual de lucru perceput de pianist

Figura 5. Posibile moduri de redare ale imaginii
percepute de catre pianist, in cadrul platformei PIANX.

In cazul experimentului din 2020, au fost utilizati
ochelarii VR HTC Vive. Platforma 1i permite pianistului
urmdrirea mainilor, dar si selectarea modului in care
acesta percepe imaginea. In acest sens, el poate selecta
redarea realistd a corpului uman sau o imagine robotica
de urmarire a miscarii mainilor in actul interpretativ
(Figura 5). Experienta pianistului este una completa,
acesta putand selecta tipul evenimentului muzical. Sala
poate sa fie grandioasd, avand un public numeros, trecand
pianistul prin fazele psihologice stresante ale unui concert
propriu-zis. De asemenea, presiunea unei auditii, mediata
de catre o comisie restransd, poate sa fie simulatd prin
intermediul platformei PIANX (Figura 6).

Figura 6. Diversele modalitati contextuale de exersare si
simulare in platforma PIANX.

Studiul realizat in 2020 a avut ca target utilizarea
chestionarelor in vederea stabilirii senzatiilor psihice si
fizice, in cazul a 23 pianisti participanti. Scara Likert a
avut ca scop realizarea comparatiei Intre mediile de lucru
virtuale, respectiv o camera de studiu, auditie si sala de
concert, din cadrul experimentului propus (Fanger ef al.,
2020). Asteptirile au fost confirmate, rezultatele
reliefdind o mai mare familiaritate cu camera de studiu
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with the study room, which is also the most realistically
perceived, within this platform. Even if the virtual images
from the concert and audition halls present certain
graphic limitations, the sensations of perceived pressure
experienced a very high level. The usefulness of the
experiment was strongly manifested in the case of halls
with audience, respectively committee. Thus, the method
of ameliorating musical performance anxiety is applied,
by accustoming the instrumentalist’s subconscious to the
pressure-generating states and related physical factors.

The conducting experience is also simulated, using the
“Maestro” VR application (Multimodal Interaction
Techniques for Assembly Simulation in Virtual
Environments). The context of an orchestra and the
possibility of choosing the desired repertoire could
produce a significant leap in this musical field. The
virtual conductor can customize the orchestra, choosing
the concert hall, the clothing of the musicians, being able
to select classical or casual rehearsal outfits. Also, the
application targets both chamber ensembles and huge
orchestras, being able to decide the period of the
succeeding virtual concert (Figure 7).

Figure 7. Example of virtual concert in “Maestro” VR
application.

The repertoire is varied, the virtual conductor observing
the score and being able to choose helpful elements to
orient himself in the conducting experience. The
limitation imposed by the difficulty of creating ensembles
for every musician who would like to pursue a
conducting career, could be overcome by this type of
application, where the musician would focus on
perfecting the conducting experience and the possibility
of visualizing the concert setting. Insecurity is one of the
main elements that complete the musician’s outlook, who
is in a continuous search for perfection, generating a state
that can lead to musical performance anxiety. The
uncertainty within the conducting field could be
significantly improved by digitalizing the musical
experience.

RibbonsVR is another program created in 2019 by
professors at Illinois State University (Roy Magnuson,
Tony Marinello, and Tim Fredstrom) through the
Creative Technologies program. RibbonsVR focuses on
the part of making music that involves conducting. Users
can see real-time visual representations of their
conducting with this program, which reacts to their arm
movements. Marinello likened the sight to sketching
forms in the atmosphere using a sparkler firework.
Students can see their patterns and identify areas that
need correction when they apply them to the course.
(Messina, 2021).
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individual, care este si cel mai realist perceputd in cadrul
acestei platforme. Chiar dacd imaginile virtuale din
cadrul salilor de concert si auditie prezintd anumite
limitari de ordin grafic, senzatiile de presiune perceputd
au cunoscut un nivel foarte ridicat. In acelasi sens,
utilitatea experimentului s-a manifestat puternic in cazul
sdlilor cu public, respectiv comisie. Astfel, se
concretizeazd metoda de ameliorare a anxietdtii muzicale
de performanta, prin obisnuirea psihicului
instrumentistului cu stdrile generatoare de presiune si
factori fizici aferenti.

Experienta dirijjorala este, si ea, simulatd, prin
intermediul aplicatiei VR ,Maestro” (Multimodal
Interaction Techniques for Assembly Simulation in
Virtual Environments). Contextul unei orchestre si
posibilitatea alegerii repertoriului dirijat ar putea produce
un salt semnificativ in acest domeniu muzical. Subiectul
isi poate personaliza orchestra, pornind de la alegerea
salii de concert, la vestimentatia muzicienilor, putand
opta pentru tinutele clasice sau cele din cadrul repetitiilor.
De asemenea, aplicatia vizeaza atat ansambluri camerale,
cat si orchestre imense, putand fi aleasa si epoca in care
este sustinut concertul (Figura 7).

Figura 7. Exemplu din cadrul aplica;ii VR ,,Maestro”

Repertoriul este unul variat, dirijorul virtual observand
partitura si putand alege elemente ajutatoare pentru a se
orienta in experienta dirijorala. Limitarea impusd de
dificultatea de a crea ansambluri pentru fiecare muzician
care ar dori sd urmeze o cariera dirijorald ar putea fi
depasita prin acest tip de aplicatie, in care subiectul se va
concentra asupra perfectiondrii experientei dirijorale si
reprezintd unul din elementele principale, care
descompleteaza peisajul muzicianului aflat in continua
cautare a perfectiunii, aparand semnalele generatoare ale
anxietdtii muzicale de performantd. Incertitudinea din
cadrul activitatii dirijorale s-ar putea imbunatati
semnificativ prin digitalizarea experientei muzicale.
RibbonsVR este un alt program creat in 2019 de catre
profesori de la Universitatea de Stat din Illinois (Roy
Magnuson, Tony Marinello si Tim Fredstrom), prin
programul Creative Technologies. RibbonsVR se
concentreaza pe partea de creatie muzicald, care implica
dirijarea. Utilizatorii pot vedea reprezentari vizuale in
timp real ale dirijatului lor cu ajutorul acestui program,
care reactioneaza la miscarile bratului lor. Marinello a
comparat aceasta priveliste cu schitarea unor forme in aer
cu ajutorul unui foc de artificii cu scantei. Studentii isi
pot vedea modelele si pot identifica zonele care au nevoie
de corectie atunci cand le aplica la curs (Messina, 2021).



CONCLUSIONS

Virtual reality represents a way to improve the anxious
states presented by the performing musician, within the
performance. The constantly evolving music technology
deeply involves the student through the use of the
diversity of multimedia materials (Nedelcut and Pop,
2022). Practice and performance in a virtual environment
could lead the music performance to reach higher peaks,
the soloist succeeding, after working sessions in VR
applications, to overcome the absconding limits imposed
by the subconscious. Fierce competition, the perpetual
search for perfection, external pressure and anachronistic
methods of self-stimulation before a public event are just
some of the factors that negatively manipulate the
performance and the future of a musician. Musical
performance will no longer be generated by fear but by
the musician himself, through the digitalization of
individual practice sessions. Virtual reality allows the
relocation of the body in a virtual space, creating an
illusion (Slater and Sanchez-Vives, 2016) that generates
varied situations from reality. The subject manages to
appropriate a different body, in a fictitious setting.
Through virtual reality, the musician will understand the
previous experience that dominated their performance as
delusions. They will understand the significance of
maintaining constant focus on the real parameters that
must be considered prior to and during the performance
in order to dominate the states that lead to musical
performance anxiety.

BIBLIOGRAFIE / REFERENCES

Tehnologii informatice si de comunicatie in domeniul muzical

CONCLUZII

Realitatea virtuala reprezintd un mod de ameliorare a
starilor anxioase prezentate de catre muzicianul interpret,
in cadrul manifestarilor artistice. Tehnologia muzicala
aflata in continua evolutie implica profund studentul prin
utilizarea diversitdtii materialelor multimedia (Nedelcut
si Pop, 2022). Privind modelul repetitiei si interpretarii
muzicale prin intermediul realitatii virtuale, interpretarea
ar putea cunoaste noi valente, solistul reusind, dupa
sesiuni de lucru in cadrul aplicatiilor VR, sa depaseasca
limitele absconse impuse de catre psihicul acestuia.
Competitia acerba, cautarea perpetud a perfectiunii,
presiunea exterioara si  metodele anacronice de
auto-stimulare inainte de un eveniment public reprezinta
doar cativa din factorii ce influenteazd negativ
performanta si, de cele mai multe ori, viitorul unui
performer. Interpretarea nu va mai fi geratd de teama, ci
de muzicianul 1n sine, prin digitalizarea sesiunilor de
studiu individual. Realitatea virtuald permite relocarea
corpului Intr-un spatiu virtual, creand o iluzie (Slater si
Sanchez-Vives, 2016) ce genereaza situatii variate din
realitate, avand un corp diferit, pe care individul reuseste
sa il insuseascd, intr-un cadru fictiv. Prin intermediul
realitatii virtuale, muzicianul va intelege starile anterioare
care 1i dominau interpretarea ca fiind elucubratii si va
reusi sa constientizeze importanta focusarii permanente
asupra realilor parametri ce trebuie? luati in considerare
inainte si in timpul actului concertant, dominand, astfel,
starile conducatoare catre anxietatea muzicala.
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