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A Stroboscopy shows no change in the movement pattern
corresponding to the octave jump in male puberty.

A With electroglottography, there is an obvious change between the

two registers in childhood and in young males.

A So you can define the full register change during puberty. Without

mixing up with overtones.

From the Medical Center @stergade 18, Copenhagen 1100 IT-University, Rued Langgaards Vej 7, Copenhagen 2300

In the first book we used electro%lottography with a synchronized stroboscopy for fundamental
armonic was measured in the octave shift in pubertal children.

Laryngeal mirror with photocell Stroboscopic light
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El - glottograph Oscilloscope

open

4 t
closed
In order to secure the duty cycle,a  photocell
can be coupled to the stroboscope connecting it
to the electroglottograph to define the
fundamendal frequency at the level of the vocal
folds
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The fundamental frequency and tone range of reading of a standard text and tote#rangeduring
puberty was measured, related to the hormonal development but that was not enough for the singing

We have used the mean of 2000 duty cycles reading of the text: the north wind and the sun in a Danish phonetically balanced

translation.

teachers.
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The FO always has a maximum and an area, as presented in the picture from Laryngograph LTD. In this study, 25 boys &kfes 8

were divided into class levels in a local

music school.

1664 4
12774

Mormal

K

= 100
Fx {Mz)

The principle of
fundamental measuring
frequency with
electroglottography
during reading

d

Hz x= Fo
¥ o= Height

934 4
698 4
5234
392 4
294 4
2204 %
1654 |
121 4
92 4

— —_—
Xo

[}

e
—

X —
S )
B5<
I e E—
—— Xor—————————
oX
— X Y|
e
°
o
o
°
5
—t o
X S———————— o
©
S————i °
°
°
~ X — o
X —

13 |l

X

L 140

115 120 125 13.0 135 140 145 150 155 16.0 16.5 17.0

Hz

Fo
393 1 M \
x
205 - « « x=Fo
% >|<° X i o= Testosterone
x
2204 o2 gﬂ—o ¥ I X
X
165 - 1ot °| 0 || §
o x ¢ X
4 N g_ %% | | |>¢ |
124 o o
I
b o o o &
92 1 o

years

115 120 125 130 135 140 145 150 155 160 165 17.0
years

cm
height

180
170
160

150

Serum
testosterone

L0.31
L1.0
L3.1
10

F21

Technical University of Denmark, Anker Engelunds Vej 1, Bygning 101A, Kongens Lyngby 2800

(@ ;dUTo DLED

Ff *BLEDLB3IEY

speech (F0), tonal range of voice in continuous speech in
Hz, and total tone range in Hz compared to body height
(ordinate) and age (abscissa) in 25 boys. The arrow

indicates the end of the voice change. (

bi

dUTo

fundamental frequency during continuous speech (FO0) in
the 25 boys compared to total serum testosterone level.
The abscissa shows the age in years. The arrows indicate
the beginning and end of the pubertal voice change
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The fundamental frequency during puberty was therefore supplemented with phonetograms, and now
the singing teachers were more satisfied, espeuallx since the use of the lowest tone in the
the daily practice. Moo Beopment

Mette Pedersen
Editor

phonetograms was helpful in

We have used the mean of 2000 duty cycles reading of the text: the north wind and the sun in a Danish phonetically balanced
translation.

The FO has always an area as presented in the picture from Laryngograph LTD. Here we present only the means Fo, ddes 8
divided in class levels, of 48 boys and 47 girls in a local music school.
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. dUTo EDBL -refafed/cpropariSan bn the chromatic scale of the lowest tone, and
the mean fundamental frequency in continuous speech (FO): filled circle: girls; open
circle: boys
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Phonetogramsdevelopment measurement in normal childhood takes time, bthe octave

jump in puberty is clearly seen.

Phonetograms in a stratlfleg study of voice in boys
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6 Voice Range Profiles of one boy measured at
intervals of 2 months (age 13.7 v 14.6 years) in the
eighth school class. The third Voice Range Profile
(December) has the biggest area and shows the
smallest irregularities (c1 = C4 = 262 Hz)
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A pubertal female voice is defined

2 springer O

Voice Range Profiles During Voice Development
8
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development during childhood. In the
upper frequency range, there is a
bigger intensity for the sopranos, and
in the lower frequency range for the
altos. Prepubertal soprano and alto
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Phonetograms development in normal childhood in girls was also satisfactory for the singing teachers
because it could be shown that the phonetograms after the pubertal change were much bigger than before.

honetograms in a stratified study of voice in girls
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years, typical chil dbés voice with domi
change of register at 38892 Hz. €) 13.8 years, voice with slight

register changes with greater dynamic breadth in the lower gpit4 (8

years, pubertal voice with passing reduced intensity in the middle
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Phonetograms development in normal childhood

Examples of Individual Prepubertal, Pubertal, and Postpubertal Phonetograms of voice in girls

* Thesis2026, from Griffith University of Australia
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_" “_"_!Ml" " 'F'l"'l"l" I "1"!1-!1"-1"1_!w nmy iy pdividual prepubertal phonetograms
unlieei 1 1 ages in months from left to right:
1 127, 120, and 131 (10 years old). The

' ' second row shows examples of
L A individual pubertal phonetograms,
IF ac ages in months from left to right:

166, 133, and 155. The third row
shows examples of individual post -
pubertal phonetograms, ages in
months from left to right: 207, 193,

and 210 months ( 16 years old)

1} 1 Images generated with  LingWaves by
2 ‘I WEVOSYS program.
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Examples of Formant Presentations in the Spectrograms

Note. Spectrogram letters correlate with their assigned formant groups. A, B, and C. Images
generated in LingWaves by WEVOSYS, 2017.

* Thesis2026, from Griffith University of Australia
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e The first row shows examples of
individual prepubertal spectrograms
ages in months from left to right:
127, 120, and 131 (10 years). The
B ' second row shows examples of
‘ individual pubertal phonetograms,
g ages in months from left to right:
— Sl i el 166, 133, and 155. The third row
: .. shows examples of individual ~ post -
. : : ' © .. ...t pubertal spectrograms , agesin
mmeimaae S i months from left to right: 207, 193,
—— and 210 months (16 years). Images

; : generated with  LingWaves by
C : . WEVOSYS program.
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Here we show calculations of standard deviations of-& phonetograms in each singing category in

boys corresponding to the Thomaner Choir who have the same hormonal values. Mol Devipmen

Standard deviations on all phonetograms are divided per class level with the tonesy e& a within the

octaves. The lowest tones are falling and the areas are widening.

o 1. SOPRANO 2,30PRANO

o O 18455
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;dUTo EOL1Ert AdTit
standard deviation in a Danish ordinary school
and high school, as a function of voice category.
The abscissa is divided up into tones, and the
.z frequency in Hz is indicated. The scale of the

ordinate is dB(A)

xEBbr t

;d0To EOL1Ert AdTHt xEBrt

Profiles with standard deviation
for the cohort of four sopranos
and of pubertal change groups
(mutants) from the Leipzig
Thomanerchor school. The
hormonal parameters were
similar to those of the boys in
the Danish school system
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Calculations of standard deviations of & phonetograms in each category of the gint10 pubertal

Normal Development

itk group was defined by the singing teachers

Mette Pedersen
Editor

Standard deviations on all phonetograms are divided per class level with the tonesg e& a within the
octaves. The lowest tones are falling and the areas are widening.

cT1YTo EOL{Ert AdTijt xEbrt O1dfrTYL EDBL
deviation for the lowest and highest tones from a Danish
ordinary and high school with choirs, as a function of voice
category. The abscissa is divided up into tones, and the
frequency in Hz is indicated. The scale of the ordinate is dB(A).
One group could not be securely defined during puberty

The study shows the importance of basic science and
measurements in laryngology, illustrated by the finding
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Reference: guidelines of the European Laryngological Society and Union of the European Phoniatricians. Eur
Arch Otorhinolaryngol. 2023 Dec;280(12):545%473. doi: 10.1007/s00405023-08211-6. Epub 2023 Sep 14.
PMID: 37707614.

In the second book, Voiceelated biomarkers are discussed by phoniatrians with

one Al expert. A suggested Voice test, similar to a Hearing test based on manual

voice-related biomarkers, is possible, and can in the future be performed quickly
with Al.

- Voice Handicap Index: Subjective complaints (seltreported)
- GRBAS tests ( or Cape V)Perceptive evaluation (by more or less qualified specialists)
- Acoustical measures: ( minimum) FO, Jitter, Shimmer, Harmonics to Noise

- Maximum Phonation time: ( Airflow, - as a minimum measure
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Functional

How does this affect daily functioning?
Physical

Sensations (oughness, vocal fatigue, etc.)
Emotional

Frustration, concern, Irritation

0-30- None or slight effect on the voice
31-60 - Moderate effect
61-120 - Serious effect

Patient complaints can be answered by the
patient in the waiting roomrt the score can
be used in the Al result

Reference: Jacobson BH, Johnson A, Grywalski C, et al. The Voice Handicap Index (VHI): Development and Validétioerican Journal of SpeecH_anguage Pathology1997;6(3):66r70. DOI: 10.1044/10580360.0603.66

From the Medical Center @stergade 18, Copenhagen 1100 IT-University, Rued Langgaards Vej 7, Copenhagen 2300

complaints

Feature

Full name
Primary target

Population

Number of items

Domains / focus

Response scale

VHI
Voice Handicap Index

Speaking voice
disorders

General voice patients

30

Functional, Physical,
Emotional

SVHI

Voice Handicap Index questionnaire as a Voicelated Biomarker illustrates patient

SVHI-10

Singing Voice Handicap Singing Voice Handicap

Index
Singing voice disorders

Singers (professional &
amateur)

36

Singingspecific
function, range,
endurance, emotional
impact

IndexT 10

Singing voice disorders
(screening)

Singers

10

Core singing limitations

OTNWx Rt 131 q Wb
Always)

Ot 2K R U8 Waq Wb
Always)

0TI 21K R tU& W q Wb

Always)

Total score range 071120 0T144 07140
Sensitivity to singing . .

; Lowrmoderate High Moderate Thigh
issues

Ser_ls_ltlwty to subtle Limited High Moderate
deficits

Typical administration ~5 minutes ~618 minutes ~2 minutes

time
Clinical use

PreTpost treatment
tracking

Use in professional
voice clinics

Copyrighted

General dysphonia
assessment

Yes

Standardtool

Yes

Gold standard for
singers

Yes (preferred for
singers)

Primary tool

Yes

Technical University of Denmark, Anker Engelunds Vej 1, Bygning 101A, Kongens Lyngby 2800

Rapid screening /
follow-up

Yes

Supplementary

Yes

32 131 Ws W
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ated

Voice Handicap Index questionnaire

Reference: Jacobson BH, Johnson A, Grywalski C, et al. The Voice Handicap Index (VHI): Development and Validation.
s American Journal of SpeecH.anguage Pathology1997;6(3):66r70. DOI: 10.1044/10580360.0603.66

Ramén Heméndez Villoria
Sneha Das
Editors

Functional (F) subscale Physical (P) subscale Emotional (E) subscale

1. My voice makes it difficult for people to hear me. 1. | run out of air when | talk. 1. | feel tense when talking to others because of my voice.
2. People have difficulty understanding me in a noisy room. 2. The sound of my voice varies throughout the day. 2. 1 am annoyed by my voice problem.

3. My voice difficulties restrict personal and social life. OWWANYGHWWEt t Almbi 6 ¢ q k(notdtmappdats MLLs R q 6 LB. MexllemiryaBsedliwnen Beople ask me to repeat myself.
4. | feel left out of conversations because of my voice. functional domain in some clinical adaptations; retained here in 4. My voice makes me feel handicapped.

5. My voice problem causes me to lose income. original item list) 5. | feel frustrated with my voice problem.

6. | have trouble using the telephone because of my voice. 4. My voice sounds creaky and dry. 6. | feel depressed because of my voice problem.

7. 1 avoid groups of people because of my voice. 5. | feel as though | have to strain to produce voice. 7. | feel ashamed of my voice problem.
YIOWARDYGUUWet t WaWAWmI 6 ¢ qkt Ws | Y U NAIBhE daditylbf iyevoiddél & ¥nRreditable. 8. My voice problem makes me feel incompetent.

9. My voice problem causes me to avoid social outings. 7. My voice problem upsets me. 9. | am less outgoing because of my voice problem.

10. My voice problem limits my participation in social activities. 8. My voice makes it difficult for people to hear meparallel 10. My voice problem affects my selesteem.

perception item)
9. | feel discomfort when | speak.
10. My voice sounds rough or hoarse.
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Voice-related GRBAS tests as a Voierelated biomarl;er(further developed in Cap&/ in the
T us).

60
G- Grade
50 - - [ 10 o
R - Roughness 40 —p Dls;[jr_lbutlor: of th?
) median values o
B - Breathiness 30 . 2 ratings for test data by
A - Astenia Bl 3 ¢ three evaluators.
. 20 Significance of
S- Strain 10 agreement minimum
>0.667.
0 I S I
Evaluation 0-3 : G R B A S
O: Light, TABLE 1.
1: Light/not normal. Inter-Rater Agreement of the Ratings by TensorFlow,
2: clear Technical Voice disturbance. Sorelancibuman
3: marked pathological voice G R B A S
Krippen- 0.6982 0.2232 0.5913 0.3027 0.2763

dorff's alpha

An automatic evaluation can be done

Wlth Al Reference:Kojima T, Fujimura S, Hasebe K, Okanoue Y, ShuyaO, Yuki RShojiK,Hori R, Kishimoto Y,Omori K.
Objective assessment of pathological voice using artificial intelligence based on the GRBAScale. Journal of
Voice.2021. doi:10.1016/j.jvoice.2021.11.021
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Acoustical Measures of Voicaelated Biomarkers VoiceTelated
(Method dependence on: softwarecordingyuality, noise vocalvariant §ustainedvowel speakingsinging ) ﬁ

FO (Fundamental frequency speaking)

Mean FO  Typical
Group (Hz) range (Hz)
Adult ~2001210 1651255
females Hz Hz
Adult ~1101120 857180 Hz
males Hz

Age-related changes in adults

Females

Young adulthood (2G40 yrs): FO typically ~20€220 Hz
Middle age (4G60 yrs) :Slight decrease in FO
Older age (60+ yrs): Often a further lowering of FO
Males

Young adulthood (2G40 yrs):

FO typically ~110120 Hz

Middle age (4G60 yrs):

Gradual increase in FO

Older age (60+ yrs):

Noticeable increase in FO

Normal values in the
speaking area

(a chosen frequency
area is possible)

Normal Harmonic Spectrogram (Synthetic, Stable FO, High HNR)

= Normal Harmonic Spectrogram (Synthetic, Stable FO, High HNR)

4000

3000

Jitter (Frequency variation)
Definition, normal: <1%

At best: 0,50,6% :
Roughness: ¢ o

Frequency (Hz)

0

Shimmer (Amplitude variation) - Ve
20N RURqRYUBRALUY ! G ¢ 0 aws O Harmonics to Noise 5
At best: <3% Definition, normal: ¥ W= MLWI 7
Strain: 1 Clear harmonic bands, very
little noise between them.
Parallel stable lines, clear
structure
Minor deviation: 15-20 dB

An automatic evaluation
can be done with Al
software

MarynY, Roy N, DBodtM, VanCauwenbergd®, Corthals FAcousticmeasuremenif overallvoicequality: ameta-analysis JAcoustSocAm. 2009 Nov;126(5):261%4. doi: 10.1121/1.3224706. PMID: 19894840.
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Vpice—related

blomark

Maximum Phonation Time

A Definition: The longest duration a person can sustain a vowel (typically /a/) on a single exhalation with stable voice qyalit
This measure reflects respiratory control, vocal fold closure (glottal efficiency), and neuromuscular coordination.

A Yl Gctall T e 0-@GHEWYWEAIL g MBEdRdl c G It Wy WW=P
A Trained singers: Lower register (280 sec)
OGGUI Wl WNRt q!l Wby WOMUW WU#HEb

A At best: Coordinated to Harmonics to Noise ratio, and Jitter, Shimmer

A 1t can be recorded in a soundproof room where audiograms are made anyway and analysed for GRBAS test,
and Acoustical measures with relevant benchmark algorithms . The VHI scorecan be added T and an Alresult
can be calculated !

I'1 A YR €obals,ShehuSU, Yilmaz AEwestigatinghe RelationshiBetweenMaximumPhonationTime ofDifferentVowelSounds andRespiratoryrunction J Voice. 202Bpr30:508921997(25)0016%5. doi:
10.1016/j.jvoice.2025.04.01Epubaheadof print. PMID: 40312191.

From the Medical Center @stergade 18, Copenhagen 1100 IT-University, Rued Langgaards Vej 7, Copenhagen 2300  Technical University of Denmark, Anker Engelunds Vej 1, Bygning 101A, Kongens Lyngby 2800 https://www.mettepedersen.org/presentations


https://www.mettepedersen.org/presentations

Inverse filtering apps are fine as supplements in the clinic

Vpice—related

Mette Pedersen
Neveen Hassan Nashaat
Valentina Camesasca

"— Adlto Aparat - x : > Ramén Heméndez Villoria
' File Options Window Help L _— o
Files Inverse Filtering Method .‘_"'i O Fip
- 5 E fs  origin... v
.% 13 Select All
w
<< < S| i> |>> ick.... Selection . . . . )
I - 13:30] startng Aalto Aparat . Main window and signal view window .
ip radiation . . .
(closed-phase t) [] Causal NN NN == e An audio signal.wav file has  been opened from a
= = .:§ | \’, .l". I \‘, f 4 \.", .'\. i . i -
B ool E = 2N [N N A " : i) directory . The small box contains a drop - down
W~ U i \ \ \ \ [ Pia . .
| oty Ao § i \/ ‘-.u! } YRUIY, \ VRN 1T e : = excerpt of the available GIF analysis methods . By
| v| | Lol i = BT \ ‘/ 1 S default, QCP is selected . Screenshot of Aalto Aparat .
- = <f | | | [ | 1 ||| otonah © Paavo Alku et al., Aalto University
QCP parameter settings E | numeral 1-5
Duration quotient (dq) | << |< 0.7| |>| | >> | | Pick... _: - [” [ ;L I' ' : '|- orveivel
| 2 : ]
Position quotient (pq) | << < 01| [>| |>>| [Pick... ’; 1 \I |\ \ ,\r f / I
[‘t‘ J.‘ d l { YU ‘ [ J\ \ \
Ramp length <<| < 7| [2| [>>] [Pk s 1‘ % I! |l 4 \V 1‘ ‘P ?‘, Save as .mat
13.305 13.31 13315 1332 13.325 13.33 13335 13.34 13345 13. 35 Export as .wav
B sopran fime s - =} X
File Edit View Channels Sound Processing Analysis Help
! New Op?:\ ;E: Log meas. smeq | Cwlslws ‘ p::w Record... l Color Isho»:qnd _1 T Z-
B sopran B8 sopran B Sopran
File Edit View Channels Sound Processing Analysis Help  File Edit | View Channels Sound Processing Anal'yss Help File Edit View Channels Sound Processing Analysis Help
g :::..A "E :: i sshowtarl C‘"‘“ ‘ “‘" New ;;::ba(k Ctrl+B ”":"
= Add...” Paste Stretch Ctrl+Y
o b ba St
@ Save selection of channel 0 as... B Log measurements F5 ;omgnd
Export... Show log ow samples
Clear list... Levels
= \ ‘S::(h:s':::pnk value ion for hidden channels Ctrl+H . R )
B Sopran . The main window and the first four menus

0,1 0,2
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Delete channel 0

Delete channels

Reverse
Zero
Interpolate

Preferences...

0,3 0,4

IT-University, Rued Langgaards Vej 7, Copenhagen 2300

0,5

Keyboard shortcuts

are displayed. Screenshot of Sopran , a freeware sound
analysis tool developed by  Tolvan Data. © Tolvan Data
2025. Used with permission

BB C:\Users\Audiologia\Desktop\Sopran7.wav - Sopran
File Edit View  Channels Sound Processing Analym Help

D & ||¥ Editmono LP ‘ |
New Open.... Edit stereo Cuws Play!

Edit all

Channel info

Align channel

Channel color...

0:5 0:7 0,'3 0:9 [s]'
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©voice Cinical Syztems 2022 WWNVOKECS COm
V a ADULT MALE
CLINICALSYSTEMS®
BIOMECHANICAL REPORT OF USRI 00002 —
THE VOCAL FOLDS TE— a——
Sex: L%
r3 ALTERATION INDEX Age: s3
Recording cate: 17/10/2024
Value Norm.* Exten.”
“STA [Fundurmertd frequency)
roifFo =z [ to2s | 0s-135 | $5- 159 N -
L1 N [Marmmoey 1 the movement of the edge)
POi{Ret. Oycies Ciosing (VIVFD) ] o3 | 1 | 0350033 "
posf Asymmetry [ oo | o 1 5
i 103 (Phases of e cycie)
| Clozured (%) 573 50-73 28-77
| Open %) 2.7 25-4% 22-74
PO Opening (% 21.0 12-27 8-35
P07 Clezng (%) 21,7 5-36 4-37
L8 (Muscsler Wrann ard strem)
posfseran ina I [ 1778 | 149-23 |  oss-as . ~
Poff Closing Func. Power [r.u) | 101822 | ss-7%8 | 43-21 +
» - [SuMaency of the cosure)
m{m«mgm. fru) 0.9 12-16 1-2.7 ¥
P11|Gap Ampituce (r.u) 0,000000 0 (-0,023)
P13{Gep zze [ru) 0,0 [] 1-38
~Lr (Tensicn with irtab ity)
P13 Cycle inctadiity Incex [u.r) 82 <17 <30
P14 AmDItuCe Vanation Index (u.r] 0.00 0 <4
P1YVidration Biocking Index [u.r) 0,00000 o o
- 103 Saperaton betaes schpes )
rie[ampituce Ing_ [rv) [ & | oz5-:5 | 01-22 I "
MR Mocnal weve ard wiermm crrwiaen)
PI|MW/ Ing. Clozing [r.u) 2867 170-520 $0- 630
PLEMW/ Ing. Opening [r.u) 170.6 15-85 7158 *
P1Y ratio MW cosing [r.u) 0.0 _[-18)-54 (-56) - 90
P20 Acequacy ratio MW opening [r.u) 300,0 [] 200 *
&l Maca corrwiam)
P21 seructurst mbsisnce ing. [r.u) 0.0 <75 75-25
p2:{Mazz AR ina’* [r.) 64 0 ] -
Hae
[ vormoty Tvesrort Consobdated Disorder Theshold
Moderately increased Mcreased A
¥ Moderotely diminihed Diminshed &
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Clinical test report for biomechanical analysis of the
vocal folds. Online Lab VCS. Two - page example of a
complete clinical test report for biomechanical

analysis of the vocal folds. Screenshot from Online

Lab, ©Voice Clinical Systems. Used with permission
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The usage of Machine Learning models in voice analysis is growing, till now with
no benchmarks.
Here is a presentation of the huge amount of algorithms used in 18 recent articles
on voice analysis in Parkinsors disease.

Ark3 - ML models and times they have been used

14

12
10
Reference: N
Voice-related BiomarkersT ed. Springer Publishers 2026 2 g
and for further reading also Pedersen M. (2025Artificial Intelligence for Screening Voice €
Disorders: Aspects of Risk Factors : Research Article. American Journal of Medical and =
Clinical Research & Reviews, 4(2), Ir8. https://doi.org/10.58372/2835-6276.1254 &
4
2
N 1111
Ezorumpguboacs=sgszzUEE LR REYEES YUY Iz "
At SR FEFEEET LA EE R FARA S CEEEE:
g =25g3%84 38 8¢ £"gguua
— = L - e
o 3§ g Sy
$ £ ¢ 2 i
o 3 § E gé&s
g2
Methods
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papers
Acoustical Datasets
Category Problems Identified Articles That Articles That Reason for
] ) Provide Data Do Not Provide | Missing Data
A Articles do not provide data Data
A !aCk Of _demographlc _dlverSIty’ Usability Insufficient dataset size | 6 articles 12-13 articles Articles focus
A insufficient dataset size, and on model
. . : f
A incomplete metric reporting. prrmen
Precision Variability in 5 articles 13-14 articles Many articles
measurement pI‘OtOCO|S assume .
These insufficiencies limit real -world srandardized
rEIevance . Content Limited diversity in 7 articles 11-12 articles Studies focus
vocal tasks on specific
phonemes
) ) . Population Underrepresentation of | 4-5 articles 13-15 articles Articles do
These are the categories we looked for in 18 articles on demographic groups not address
voice in Parkinsons Disease during a recent 5 years demographic
period and what problems we identified, and how many diversity
¢l qRHAG It HO6 ¢ 213100 6 Rt KOC t 05 1J T G HOGD¥osiekOU |cLitdited HapdeizatptQ® @titled) B g @243 articles | Some studies
including the reason for the missing data Characteri | of specific vocal focus purely
’ stics imparimetns on
classification

7

Reference: Pedersen M. (2025 Artificial Intelligence for Screening Voice Disorders: Aspects of Risk
Factors : Research Article. American Journal of Medical and Clinical Research & Reviews , 4(2), Ir8.
https://doi.org/10.58372/2835-6276.1254
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. A flow diagram depicting the sub -dimensions under
e model choices of software algorithms

Modelling

choices

Data Modelling Evaluation Governance
Factors Factors factors factors

Statistical

_—_ Performance .
Model objective : validation &
metrics -
reporting
. _ Quantitative Confidence
Classification (Eg: Accuracy, intervals
AUC)
Regression means the model Regression or Comparative Significance
redicts a continuous . . 1
ﬁumerical value ordinal baselines e cte
Flow diagram depicting the sub - dimensions under the evaluation factors, that

influence model choices

Diagram illustrating the
flow through a tree
structure of criteria
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Flow diagram depicting the sutelements of governance factors for software
Voice-related algorithms

»] (0] ark

Diagram illustrating the
flow through a tree
structure of criteria

Flow diagram depicting the sub - elements of governance factors
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