
Beatboxing, is it talking?

Annalisa Paroni1, Nathalie Henrich Bernardoni1, Christophe Savariaux1,
Pierre Baraduc1, Pascale Calabrèse2, and Hélène Lœvenbruck3

1Univ. Grenoble Alpes, CNRS, Grenoble INP, GIPSA–lab, F–38000 Grenoble
2Univ. Grenoble Alpes, Univ. Savoie Mont–Blanc, CNRS, LPNC, F–38000

Grenoble
3CNRS, Grenoble INP, TIMC–IMAG, F–38000 Grenoble

Plosive consonants /p, t, k/ are among the most commonly-found phonemes in the phonological
inventory of the world’s languages [Maddieson & Disner, 1984]. In addition to their linguistic role,
they also fulfil an extralinguistic role. Syllables with plosive consonants are used in instrumental
practice, for playing wind instruments and percussion. They also support vocal practice, as is the case
with scat or Indian konnakol. The linguistic origin of these sounds impacts their articulation even
when they are used in an extralinguistic way. Some studies have highlighted articulatory differences
in the plosives used in instrumental practice depending on the player’s first language [Lamkin, 2005,
Heyne et al., 2019].

This study focuses on Human Beatboxing (HBB) production. HBB is an emerging vocal art that
relies on the human vocal instrument to produce all kinds of sound for the purpose of music making.
Plosive sounds are highly exploited. HBB learning frequently begins with training on speech plosives,
syllables or sentences. For instance, kicks, the sounds used to imitate the bass drum, are learned from
a [p] or [b] consonant, hi-hats, which reproduce the sound of the hi-hat, stem from a [t] or [ts], or
the rimshot technique, is based on a [k]. An open research question is that of the similarities and
differences in the articulatory dynamics between speech and HBB. In the present study, we examine
articulatory trajectories and ventilatory volumes, and compare the production of plosive consonants
in speech and plosive sounds in HBB with same places of articulation.

Four French speaking beatboxers were recorded. Electromagnetic articulography (EMA) was
combined with acoustic, electroglottographic and ventilatory measurements. The spoken plosives
/p, t, k/ were compared to their HBB equivalent in terms of place of articulation: kick, hi-hat and
rimshot. The bursts of the plosives were manually segmented and annotated from the audio recordings
using Praat software [Boersma, 2006]. 3D trajectories of three flesh points of the tongue (apex/blade,
middle and dorsum) and four flesh points of the lips (upper and lower, median and lateral) were
extracted from the EMA recordings.

Although common features are observed especially regarding place of articulation and trajec-
tory, the detailed analysis of acoustic, articulatory and ventilatory data shows that the production of
plosive sounds in HBB is clearly different from that of plosive sounds in speech. Ventilatory vol-
umes are engaged differently in HBB and speech sound production. The articulatory dynamics of
HBB plosive sound production desplays aspects that are specific to HBB and different from that of
speech. In the case of the kick compared to a bilabial voiceless plosive, the occlusion can be later-
alized. This lateralization of the bilabial occlusion release is observed in some beatboxers, but not
systematically. The side (left or right) of lateralization depends on the beatboxer. This labial ges-
ture is presumably intended to better control lip tension at the occlusion release. The tongue is also
very active even though the occlusion involves the lips. Articulatory speeds are often higher in HBB
than in speech, especially before the burst. The lingual dynamics of the HBB plosive sounds seems
to be consistent with the use of an ejective mechanism. The very active and reproducible lingual

1



dynamics during articulation of the bilabial plosive sounds of HBB cannot be fully explained by coar-
ticulation. Further, all three tongue coils are recruited in almost the same way, indicating an overall
movement of the tongue. Therefore, this seems to suggest a movement of the tongue in relation
to the laryngeal upward movement specific to the ejective mechanism already observed in previ-
ous studies [Proctor et al., 2013, De Torcy et al., 2014, Sapthavee et al., 2014, Blaylock et al., 2017,
Patil et al., 2017, Dehais Underdown et al., 2019] and used to increase the acoustic efficiency of the
sound. The complex articulatory dynamics and a widespread use of the ejective mechanism make the
study of HBB plosive sound production a promising research field, which may contribute to a broader
understanding of articulatory phenomena at the lingual level.

References
[Blaylock et al., 2017] BLAYLOCK R., PATIL N., GREER T. & NARAYANAN S. S. (2017). Sounds

of the human vocal tract. In INTERSPEECH, p. 2287–2291.

[Boersma, 2006] BOERSMA P. (2006). Praat: doing phonetics by computer. http://www.praat.org/.

[De Torcy et al., 2014] DE TORCY T., CLOUET A., PILLOT-LOISEAU C., VAISSIERE J., BRASNU

D. & CREVIER-BUCHMAN L. (2014). A video–fiberscopic study of laryngopharyngeal be-
haviour in the human beatbox. Logopedics Phoniatrics Vocology, 39(1), 38–48.

[Dehais Underdown et al., 2019] DEHAIS UNDERDOWN A., BUCHMAN L. & DEMOLIN D. (2019).
Acoustico-Physiological coordination in the Human Beatbox: A pilot study on the beatboxed
Classic Kick Drum. In Proceedings of the 19th International Congress of Phonetic Sci-
ences (ICPhS), Melbourne, Australia. HAL : http://hal.archives-ouvertes.fr/hal-02284132hal-
02284132.

[Heyne et al., 2019] HEYNE M., DERRICK D. & AL-TAMIMI J. (2019). Native language influence
on brass instrument performance: An application of generalized additive mixed models (gamms)
to midsagittal ultrasound images of the tongue. Frontiers in Psychology, 10, 2597.

[Lamkin, 2005] LAMKIN L. L. (2005). An examination of correlations between flutists’ linguistic
practices and their sound production on the flute. In Proceedings of the Conference on Interdis-
ciplinary Musicology.

[Maddieson & Disner, 1984] MADDIESON I. & DISNER S. F. (1984). Patterns of sounds. Cam-
bridge university press.

[Patil et al., 2017] PATIL N., GREER T., BLAYLOCK R. & NARAYANAN S. S. (2017). Comparison
of basic beatboxing articulations between expert and novice artists using real-time magnetic
resonance imaging. In Interspeech, p. 2277–2281.

[Proctor et al., 2013] PROCTOR M., BRESCH E., BYRD D., NAYAK K. & NARAYANAN S. (2013).
Paralinguistic mechanisms of production in human “beatboxing”: A real-time magnetic reso-
nance imaging study. The Journal of the Acoustical Society of America, 133(2), 1043–1054.

[Sapthavee et al., 2014] SAPTHAVEE A., YI P. & SIMS H. S. (2014). Functional endoscopic analy-
sis of beatbox performers. Journal of Voice, 28(3), 328–331.

2


