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Introduction

Most medical diagnostics of voices in artistic medicine are
based on tradition. The history hereof is great when referring
to singers’ satisfaction, but mostly described sporadically in sci-
entific literature, as is the case for general aspects of singing. It
was shown that in a simple search with the keyword voice ped-
agogy on Google Scholar, more than 15.000 hits were found.
The question discussed by the authors was how to evaluate the
quality of the papers [1]. The development of singing tradition
from ancient verbally delivered methods till the paradigm shift
of the invention of the larynx mirror by Garcia [2] to the physi-
ological understanding of voice [3] has changed the diagnostics
of the artistic voice. Endoscopy with Al of the vocal folds is a big
research area [4]. This is also the case for the developing voice
[5]. But voice diagnostics up to the 21st century with musical
and half-classical rock and pop tradition once more demands
new medical diagnostics [6,7].
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Abstract

Medical voice diagnostics in artistic medicine has been based on
tradition. In the 21st century, with musicals and a half-classical rock
and pop tradition there are demands on new kinds of diagnostics.
A computerized setup of 16 possible video images (four in use)
at a time with a switcher for several cameras, and a Sony screen
combined with acoustical analyses, is presented. The switcher
Atem Mini Pro 2018 and the sound mixer with 18 channels, CQ-
18T Allen and Health hardware, together with a MacBook for
computerized measures, were in use at a rock concert. Voice-
related acoustical parameters were used. A combination of all
voice-related biomarkers was suggested. The setup makes it
easier to get a good validation of artistic presenters. Focus was on
the synergy of mimics and expression, movements, rhythm, and
singing technique - combined with voice online. The combination
of video images with voice analysis gives a better background
for medical diagnostics than voice-related biomarkers alone and
makes comparison between clinical centres easier. In the future Al
can be of great help.

Due to the historical development of voice traditions, de-
mands have changed for the medical diagnostics of voice [8].
There have been changes in the tradition of voice diagnostics
and documentation. It has been shown that the definition of
hoarseness is weak, and no randomized controlled trials (RCTs)
thereof were found [9]. There was no unanimity on measuring
methods till recently, in an updated Delphi questionnaire where
a consensus of voice measures was made [10].

The consensus between the European Laryngological Soci-
ety and the Union of European Phoniatricians was a great step
forward, generating suggestions for voice-related biomarkers
in a recent book [11]. In the book voice-related biomarkers of
Voice Handicap Index (VHI), the GRBAS test of voice perception,
Maximum Phonation Time (MPT) of air flow, and basic acoustic
parameters (Fundamental frequency (F0)), Jitter, Shimmer, and
Harmonics to Noise Ratio (HNR)) are discussed. The measures
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can be used routinely in medical voice diagnostics — as suggest-
ed in combination with updated computed video imaging.

The article aimed to show the technical combination of
computer video imaging and the voices of singers, and how
the combination with voice-related biomarkers can function in
medical practice.

Methods and materials

A Switcher was used for 16 computed images on a Sony
Screen (Atem Mini Pro 2018). The switcher is a hardware piece
used to switch between and transition among multiple video
sources, commonly used for live productions. In our case, the
evaluation of the setup was carried out at a rock concert where
the singers were fulfilling a 3-year singing education. The setup
was handled by one of the singing teachers (CW) and discussed
with a medical doctor (MP).

The MacBook was used to run the live-production software,
managing streaming, recording, graphics overlays, timecode
logging, and to archive synchronized audio—video files, sent di-
rectly to YouTube, but also usable for post-performance analy-
sis.

Two cameras were connected, giving 4 Camera video im-
ages on the screen. A sound mixer was attached with 18 chan-
nels out of which four were in use for the acoustic measures
referred to as part of voice-related biomarkers (CQ-18, T Allen
& Heath). Supplementary voice-related biomarkers can be at-
tached to the measures.

The handling of the setup included securing video images
that presented the synergy of mimic (especially smiling) and
all-around verbal expression, visually shown movements, and
rhythm. Based on the changes in the presentation hereof, rel-
evant camera shifts were handled online, also taking the singing
technique into account. The acoustic measures were followed
and handled online at the same time, with some chosen stan-
dard results given on the screen. Space was possible for the VHI,
GRBAS test, and MPT.

Results

Computer Imaging with four cameras makes it possible to
switch to the best presentation part, but also to the worst.

The 4 cameras make it easier to make a clear validation of
the presentation, also from a medical point of view.

The singer’s presentation can be filmed in detail, for among
others, posture, jaw position, and the other focuses mentioned
above:

Synergy of mimics and expression, visualisation of move-
ments in detail, rhythm, universally and in detail, personal ex-
pression and evaluation of the singing technique.

The computerized technical setup can be routinely com-
bined with the voice-related parameters, some online and
some stored [11]. Artistic evaluation is much more difficult, but
some standards for the future can be considered based on the
concert of 36 singers with eventual scores (1-5?) like synergy of
mimic and expression, rhythm, personal expression — of song
texts, and musical technique.

The results are of a computerized standard that enables in-
ter-collegial discussion and Al analysis with deep learning [8,11].

Discussion

The discussion by Herbst and Meyer [1] of the findings of the
Google Scholar search in the library system, must give rise to
consideration of new aspects of the medical forms of voice di-
agnostics. RCT evaluations are very difficult to make [9], but the
approach must be considered. Without (meta-)analyses of RCTs,
no good and valid conclusions about medical voice diagnostics
can be made, as is the case in other medical fields. The use of
Delphi questionnaires is better than nothing [4,10] and should
be made, eventually related to the methods mentioned above.

The voice-related biomarkers are based on a consensus after
14 webinars published recently [11]. It does not include images,
nor of singers either. Separate standards for the medical evalu-
ation of artistic performances that include video images, and
voice-related biomarkers can add helpful perspectives to the
treatment of singers.

An aspect is the use of Al. There was agreement based on a
Delphi questionnaire that Al is useful in larynx endoscopy [4].
Probably, this will also be the case for video images of perform-
ers. A perspective is the combination of all the parameters.

It was shown that the acoustical measures in Al validations
of Parkinson patients for 10 years, were insufficiently carried
out for use in clinical diagnostics [11]. But over time, the devel-
opment of Al with updated Al models will probably be useful.
For now, visual scores combined with (parts of) voice-related
biomarkers might be considered a step forward, also enough for
comparison between clinical centres and for research, at best
with RCTs.

Conclusion

The possible combination of high-quality computerized vid-
eo images, and voice-related biomarkers for clinical voice diag-
nostics was presented. Better clinical voice diagnostics is hereby
a perspective, eventually using scores for synergy of e.g., mimic
(smile) and expression, movements, rhythm, and singing tech-
nique. Future Al models may make combined results quicker
and even more exact.

Acknowledgment: Claes Wegener recorded the images/vid-
eos and is thanked for discussing his ideas at a concert of the
Complete Vocal Institute, Copenhagen, Denmark.
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