
The MARRYS cap: A new method for analyzing and teachingThe MARRYS cap: A new method for analyzing and teaching 
the importance of jaw movements in speech productionthe importance of jaw movements in speech production

Donna Erickson1 , Oliver Niebuhr2 , Wentao Gu 3 , Ting Huang1 , Puyang Geng 3           

1 Haskins Laboratories, U.S.A., 2 University of Southern Denmark, Sonderborg/DK, 3 Nanjing Normal University, China 

Introduction Challenge: How to collect lots of jaw data in a handy and precise way? Comparison of EMA and MARRYS data

 Research has shown that articulatory measures, more specifically, the amount 
of jaw lowering (i.e. mouth opening) during speaking, are closely correlated

 Currently, the amount of obtainable data is limited by the expense, complexity, and usability of equipment, i.e., X-ray microbeam and 
EMA (AG500 and NDI WAVE).  fo
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with the language-specific rhythmical structure of a spoken utterance. 

 The difference in jaw displacement not only directly reflects varying syllable-

 EMA involves gluing sensors on various articulators, and on the mandible incisor to assess jaw displacement. 
 Using EMA is expensive, time-laborious and skill-demanding, both of which limits the number of speakers who can be examined.
 Is there another, better, easier, faster way? co
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stress levels in production [1, 2, 3, 4, 5].

 Also, it strongly correlates with perceptual ratings of syllable stress [6, 7].

 Is there another, better, easier, faster way?

New solution: The MARRYS cap (Mandible Action Related Rhythm Signals) m
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 English places larger jaw displacements on metrically stronger stress.
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New solution: The MARRYS cap (Mandible Action Related Rhythm Signals)
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 French, Chinese and Japanese place maximal jaw displacement on the final 
prosodic unit (e.g., syllable) of a phrase.
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Jaw transference from L1 to L2
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 As reported in [8, 9], second language learners transfer their first language 
rhythmical structures in terms of jaw displacement patterns when speaking 
their second language as shown in Figure 1 (reproduced from [8]) de
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their second language, as shown in Figure 1 (reproduced from [8]). 

(im
m

) u
nd

n 
th

e 
le

ft 
s

n 
(1

99
8)

; t
ng

lis
h 

sp
e

ce
m

en
ts

 
pa

ne
ls

 o
n

f E
ric

ks
on

el
ec

te
d 

En

aw
 d

is
pl

ac
5>

; t
he

 3
 p

e 
st

ud
y 

of
ed

 b
y 

3 
se

2:
M

ea
n 

ja
gi

t o
f <

59
5

s 
fro

m
 th

e
a 

pr
od

uc
e

Fi
gu

re
2

ea
ch

 d
ig

sp
ea

ke
rs

ne
w

 d
at

a

OOutlook
 Collecting additional pilot data and conducting MARRYS vs EMA comparisonsg g
based on a within-subjects design in USA, Denmark, and China;

 Refining the mV-to-mm conversion;

 Using belts with different degrees of elasticity for user comfort and as a means 
of amplitude normalization, cp. the y-axes of EMA and MARRYS in Figure 2;

 Getting an idea about how effective speaker/L2 training is with the MARRYS 
cap. In this context: Developing a pedagogically informed user interface Based on stereo signals of two stretch-sensor transducer belts that lead from the wearer's cheeks to a connector at the chin (cf. the 

RIP [13]) th MARRYS i h d bil d ff d bl th EMA d th t f i il f ti (visualization and assessment concept).RIP [13]), the MARRYS cap is more handy, mobile, and affordable than EMA and some other apparatus of similar functions. 

 Recordings are made at a 10 kHz sampling rate and with a 16-bit quantization on an internal SD card; thus, the MARRYS cap needs no 
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Pilot data support the validity of the MARRYS concept
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identifying words or conveying information-structure or turn-taking signals. 

 For public speaking, pronounced and dynamic jaw movements (esp. lower-
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 The speech-elicitation tasks were adopted from the works of Erickson and colleagues (e.g., [5, 8]).
 Results of the post-processed jaw data (i e merged left/right signals smoothed/filtered mV translated into millimeters mm) show a

ings for open vowels) make a speaker sound more passionate and captivat-
ing and are, thus, important for his/her charismatic impact on listeners [10]. 
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 Results of the post-processed jaw data (i.e. merged left/right signals, smoothed/filtered, mV translated into millimeters, mm) show a 
pleasingly high level of similarity to the EMA-based results of Erickson and colleagues, see Figure 2.

 In addition, jaw movement patterns are associated with cross-cultural differ-
ences in expressions of attitudes, e.g., [11, 12]. 


