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O Introduction

Age groups = Under 60 Age groups = Over 60
] ) ) . ] Papa ne m’a pas parlé de beau papa
Speech production is a process involving a succession of P12 P3 Pa Ps PG
complex and highly coordinated phases that include 3 0008730 icixi
variations. These events begin with breathing and end with the s e :5:f;)f:'iu':,'.’.‘;?:.il',.‘.'...'.’f.,‘..:,':‘:‘.,“... [ | |
. . . PeakPop2 | 1 Peak Popid Peak Popd p2)y* 100 : Peak Po ps Peak o po
generation of an acoustic speech signal that results from a
complex combination between the vocal source and the "
resonances of the vocal tract. The signal carries a variety of =loz) 36
information that is not always easy to separate or that is E Condition
modified by propagation in the vocal tract (the information = = Off
. . . . . =
must be retrieved indirectly). The shortcomings of using only 8 4 : S“lm
acoustic parameters to evaluate the voice have been identified £ o
in several studies. For acoustic voice measurements to be an
indicator of diagnosis, disease progression or treatment
effects, there must be a significant relationship between the 2
physiology (the cause) and the acoustic signal (the effect).
Acoustic measurements by themselves have no inherent ‘
meaning in the absence of a causal relationship with speech
. . . . . D. P
produc_tlon and/or perception [1]. I_t is possible to mOFIV_ate Segmentation criteria applied to intra-oral pressure peaks to estimate subglottic 20 30 40 5.0 6.0 20 30 40 50 6.0
acoustic measures by demonstrating a causal association pressure on all the /p/ except the first of the sentence «papa ne m’a pas parlé de beau papa». Position of /p/ Position of /p/
between one Oor more acoustic measures anq some aspect of i i i Mean estimated subglottic peak pressure of the different [p] (p2, p3, p4, p5, p6)
speech production. However, the relationship between voice Q Age variation - Healthy su b]eCtS produced in the sentence ‘“papa ne m‘a pas parlé de beau papa”. In blue, the parkinsonian
production and acoustics in Parkinson's disease has never been subjects in OFF condition, in orange the parkinsonian subjects in ON condition and in green
studied [1]. Aerophonometry provides a means of assessing healthy SUbjteCt?h In thle table, hResult t?hf tgtud_ent;g t te/st v/vith m%a85intraora(/) glressure
. . . . - <0. , <0. ,
and understanding aspects of voice production. The measurements. The p-values are shown with the significance level (« p ;P ;P
. . . . . . <0.001). On the left the group under 60 years old and on the right the group over 60 years old.
aerodynamic phase is the first step in speech production. It is
through this phase that speech sounds are generated. The few 8 1 ) Machine Learning - Automatic Classification
studies using aerodynamic parameters in addition to acoustic
measurements confirm th integration of aerodynamic
. . . Time taken to test model on training data: 0.33 seconds
measurements in the evaluation protocols at the increases the w6
reliability of the evaluation, in particular the subglottic pressure 2 = Sy ==
which appeared in three studies as one of the most relevant g Age groups i v By s oo <
criteria to describe speech disorders. This study proposes a § mmm Under 60 Kappa statistic 0.8692
. . 0 44 mmm Over 60 Mean absolute error 0.1803
model of aerodynamic speech in women. £ Root mean squared error 0.249
Relative absolute error 40.5644 %
He;’tfg’o gea’fgg Student's t test Root relative squared error 52.8293 %
- - - Under ver
D S p e c I fl c a I m S - - s v <0001 Total Number of Instances 1800
2 1 = 463 3 p_value<0'001 === Detailed Accuracy By Class ===
. . . . o 4 = , TP R FP R P isi R L F-M 1
What are the parameters for variation in aerodynamic SR e B83 0045 0909 0BT 0,008 0,85 o088 0.7 6ff
5 (D GEE ZLLCH Px2 eSO 001 0,042 0,049 0,905 0,942 0,923 0,884 0,992 0,984  On
measurements- 04 p6 4.80 6.51 p-value < 0,001 0,900 0,037 0,925 0,900 0,912 0,869 0,990 0,981 Healthy
Weighted Avg. 9,913 0,044 0,913 0,913 0,913 0,869 0,990 0,980
2 3 4 5 6
IS age a faCtor Of Variation ? . Position of /p/ . . === Confusion Matrix ===
Do subjects under 60 have the same pressure as subjects - Mean estimated subglottic peak pressure of the different [p] (b2, p3, p4, p5, p6) a b c < classified as
607 produced in the sentence “papa ne m’‘a pas parlé de beau papa”. In blue, the group under 60 538 32 30 | a=0ff
over bu: _ _ _ years, in orange the group over 60 years. In the table, results of Student’s t-test with mean in kT et .
Can the same trends be observed for parkinsonian subjects? the different positions (p2, p3, p4, p5, p6) and p-values.
Does L-Dopa ?treatment have an impact on pressure 0 Age variation - Parkinson su bjects Performance of the Random Forest algorithm for the task of supervised automatic
measurements: classification of pressure measurements into three groups: healthy, OFF and ON. The Random
Is the pressure of OFF-dopa and ON-dopa are the same ? forest algorithm performs parallel learning on multiple randomly constructed decision trees
Is there a difference in pressure between healthy and trained on different subsets of the data.
parkinsonian subjects? _ﬂ-ﬂ-m_ﬁ-ﬁ-m 0 c lusi
5.92 6.72 0.04* 6.92 6.74 0.69 OnC US|O|1
Do aerodynamic parameters allow characterization of P :: 5':3 20‘2‘: "j 5':4 5‘:4 049 Age is a factor of variation that must be taken into account
Parkinsonian’s speech? = : 73 © C > >73 0:95 With age the pressure increases, older subjects have a higher pressure than younger
pS 4.95 5.75 0.03* p5 5.81 5.98 0.63 subjects
| Methodology 4.43 5.32 0.003** P6 5.30 5.02 031 Before 60 years, the pressure of healthy subjects and parkinsonian subjects without
—mm—mm treatment is the same
Our corpus consists of 40 speakers (20 parkinsonian patients 5.02 5.72 0.47 7 T OO0 EEE Afl__’ter io years, the_pressu_r?l of he_arllthy subjects is significantly higher than the pressure
+ 20 control subjects) recorded in the Neurology Department p3 5.11 4.63 0.05 p3 5.64 732 0.0002°+* of parkinsonian subjects with or without treatment _
of the Centre Hospitalier du Pays d'Aix in Aix-en-Provence [2]. pa 4.94 5.13 0.49 p4 5.71 7.01 0.003** Ig-Dopa tr_eatmert;t hta san |m|iactton Eressgre_ only 'T(.SUbJe.CtS underh60 _}clﬁarsglo/
The speakers were native French-speaking women aged 40 to ps 4.95 4.93 0.93 pS 5.81 7.16 0.002** rgsessilliraeultsé);;'gCLésetep?t:g?e er fo characterize parkinsonian speech with a o success
90 years. There was no significant difference in age between o) N 012 5210 A B00s
the two groups. We analyzed ~subglottic pressure —m—m—m-m J References
mef:]surements eSt_|mated from the peak of m_traoral pressure 6.72 5.72 0.007** p2 6.74 8.51 0.0004*** Kreiman J., Gerratt B.R. (2020) Acoustic Analysis and Voice Quality in Parkinson Disease. In: Godino-Llorente
during the production of the consonant [p] during the sentence p3 o Yes 0.0009°** | | p3 == = T 1.1 (eds) Automatic Assessment of Parkinsonian Speech. AAPS 2019. Communications in Computer and
"papa ne m'a pas parlé de beau papa". For Parkinsonian - o= - - . = Son 00047 Informa.tion scienFe, vol 1295. Springer, Cham. https://doi.-org/lo.1.007/978-3-930-65654-6_1
subjects, data were analyzed in the two pharmacological states: Alam.Ghlo, G|Ilt.as.PouchouI|n, Bernard Test(.)n, Serge P|nto., Corinne Fredouille, et al.. HOYV tq manage.sound,
PS 5.75 4.93 0.02* p5 5.98 7.16 0.006** physiological and clinical data of 2500 dysphonic and dysarthric speakers?. Speech Communication, Elsevier :

with L-DOPA (ON-DOPA) and with withdrawal (OFF-DOPA).

P6 5.32 4.80 0.06 P6 5.02 6.51 0.0002*** North-Holland, 2012, 54 (5), pp.664-679. (10.1016/j.specom.2011.04.002). (hal-01317198)



