Sorbonne
Nouvelle

université des cultures

HOPITAL G

44 Human Beatboxing : Physiological Aspects of
Drum Imitation

Alexis Dehais Underdown?, Paul Vignes?, Lise Crevier Buchman'-¢, Didier Demolint
ILaboratoire de Phonétique et Phonologie, UMR 7018 CNRS-Sorbonne Nouvelle, ?Hobpital
Foch, Univ. VSQ

INTRODUCTION Methods
SN e s R s = =) Rl [ —5 Professional beatboxers — Corpus :
musical teChnique that_ ltISGS —)AerOdynamK: and aCOUSUC — EVA2 WOI’kS'[a'[IOn Sound Beatboxing Category Transcription Description
LSl | —Laryngoscopy = Xion video-stroboscopic & flexible  clasic kick p] elottalic egressive bilabial sop
musical instruments (I'e' NOT= fb Humming Kick {p} velaric egressive bilabial stop
IinQUiStiC Sounds) | erSCOpe P Closed Hi-Hat [tg’] glottalic egressive coronal affricate
— Similar to SpeeCh = _)Data AnaIySIS . : Humming Hi-Hat {1 f;} velaric egressive coronal affricate
selection and combination —Aerodynamics => Pressure & Alirflow ~ L .
: I ts into | Inward K-Snare @ | LKL ] pulmonic ingressive lateral velar affricate
gnessma et units into-farger measurements _ Humming K-Snare @ {ll&} velaric ingressive lateral velar affricate
: — Laryr\QOSCO py => Laryngeal Ar’[ICU Iator M Odel & Cough Snare @ [?fl] pulmonic egressive epilaryngeal affricate
—>Ch§tralcter|zed, mo_st_ly, by (1d) mU|t|p|anar Open-C|OSG COn“nuum Lips Roll @ [1B'] pulmonic ingressive lateral bilabial trill
articu ator.y precision —an —)ACOUSUCS => Waveform & SpeCtrogram Lips Roll Humming @ {!B} pulmonic ingressive lateral bilabial trill
(2) breathing control
— Speech # HBB => Different
Goals and constraints
— Speech = efficient Results

communication & linguistic
constraints

Kicks K-Snares

Waveform Waveform - Wavelorm Waveform Waveform Waveform

—HBB = Music & Aesthetic S ——
Constraints R | S ' AN s - W R R — W ........... ” e
— Different use of the vocal e e e e s B SR | — | .
hra Intraoral Pressure hPa Intraoral Pressure amls _ Oral Airflow _ Oral Airflow . Intraoral Pressure hPa Intraoral Pressure
traCt 1‘8)8 100 2 | > » e | | 100
60| - R P2/ e 0 e | 10 O T — | il I | SR U N— 60 I — pq I o
N | 40}l M\ | | 40 20
o — L g o IS 0 — K 20 -
20 | 20 : ﬁ 20 -40
-40 | e f : ? -40 -60
-60 i -60 1 : i i g -60 1t e -80
l-gg | -80 5 2 : -80 -100
-100° " -100 - : | ‘ = -100 i
R E S EA RC H QU E STI O N dm3/s Oral Airflow m3s Oral Airflow dm3/s Nasal Airflow dms Nasal Airflow dm3/s Oral Airflow dm/s Oral Airflow
M\ 04 e e — a1 i | | I
Wh h g f h AN — o Olwwm,wwwm """""""""""" Ao " ; e 0 " ™ —
at are the capacities or the - ] i S [ A | 01 — A
~ A 1 0.2 e | 03
human VOC&| tI’aCt - 5 | , 0 e L e . S Spectrogram
s Spectrogram i Spectrogram .E;Z . Spectrogr'am i Spectrogram - Spectrogram iz
10 15 12
10 10
HYPOTHESIS 8 | S
6
6
4

(=R S R )

A
.|
300

‘.
‘Ii ,

L
|
iiﬁt

100 200 300 400 500 600 ms

Beatboxers acquire a more
accurate and extended -control
on aeromechanical constraints of
the vocal tract allowing them to
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Conference on Voice Physiology —Beatboxers have an extended knowledge on Vocal Tract capacities
and Biomechanics, 55-58. _ _ _ _ _
—Atypical bursts => Acoustic wave propagates at higher velocity than particles
—Alternation between ingressive and egressive sounds may insure sufficient air in the lungs
for gas exchange

e ek (—When beatboxers produce Beat Patterns, what are their strategy to coordinate articulation
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Many thanks to the beatboxers ! —HBB paradigm may provide (1) new perspective on articulatory complexity and phonetic
diversity and (2) useful and an original contribution for speech pathology
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