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Speech variation: Impact on perception and comprehension
17 - 18 (morning) January 2020 at MSH Nice, France.
In the real world, we hear speech that is often deviating from standard pronunciation. This is the first difficulty with
speech: each production is unique. Dictionaries give the canonical forms of words, yet in connected speech the
pronunciation of these words varies a great deal (pronunciations with fewer segments or syllables, for instance, are
frequent in many languages). In French, for example, many words have a schwa take for example /médecin/ which is
not produced (e.g., /méd’cin/). The pronunciation of many words also often depends on contextual constraints. For
instance, in French, as in many languages, word-final sounds can be produced differently depending on the
phonological properties of the following word; For example sac /sak/ “bag” is being realized as [sag] in sac de graines
“bag of seeds” because of voice assimilation. Moreover variability in speech productions also includes factors
concerning the speaker such as their dialect, gender, native language, age, physical stature but also speaking rate,
speaking style and emotional state. Language acquisition and social interactions, to be successful, require the ability
to compensate for this substantial variability. It is particularly impressive that despite the long chain of processes
involved, speech processing frequently reaches its goal: the message is understood. The robustness of speech
perception and language processing in the face of acoustic variability is a central puzzles to the study of speech
perception and modelisation. However, very little has been done to evaluate how this variability impacts
comprehension.
How does such variability of speech production
modulate perception and even more crucially
comprehension?

The workshop proposes to tackle this issue from a
cognitive science perspective.

During the last century, the study of language has been conducted under the influence of very strong theoretical
propositions such as structuralism (as carried by Jakobson and Saussure for example) and the modularity of mind (as
carried by Fodor). These frameworks encouraged the study of language processing in isolation from other cognitive
domains or sensory capacities. Recently however, a more integrated approach for language has emerged. As a highly
integrated cognitive function, speech comprehension indeed relies on a chain of interconnected processing stages
that starts with auditory encoding, uses lexical and semantic information stored in memory and culminates with the
understanding of the message. Ultimately, the success of the entire procedure depends on the success of each step,
potentially with the help of compensation mechanisms between different stages.
During this workshop we would like to bring together researchers to tackle this issue by exploring different speech
distortions from various perspectives. Our aim is to promote interaction and future collaboration on this very fruitful
topic in cognitive science opening the doors to other domains such as modeling and engineering where it poses real
challenges.
Contact : Fanny Meunier – fanny.meunier@unice.fr
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Call & Inscription
We welcome submissions for poster presentations (max. one page text and one page supporting material such
as graphs, examples, references), to be sent to fanny.meunier@unice.fr.
No fees are charged for participation but registration is required to ensure proper organization. Please send an
email to fanny.meunier@unice.fr to register.
The workshop will start at 9:00 am on the 17th of January and end at 11:30 the 18th.
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25 Avenue François Mitterrand, 06300 Nice, France
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10h00- 10h45

Sophie Dufour
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Martin Cooke
m.cooke@ikerbasque.org

https://www.ikerbasque.net/en/martin-cooke

Variation in the extreme: processing highly-degraded speech
The fact that a collection of speech signals can differ from one another yet lead to the same message has long
been appreciated in both human perception and automatic speech recognition. However, the degree of variability
that listeners are capable of accommodating is truly staggering, especially at the level of acoustic and auditory
representations. Speech can be understood on the basis of a mere pair of synthetic formants sent to different ears,
or from three time-varying sinewaves, or from four bands of modulated noise. Surprising levels of accuracy can
be obtained from the summed output of two exceedingly narrow filters at the extremes of the frequency range of
speech, or after interchanging the fine structure with a non-speech signal such as music. Any coherent theory of
human speech perception must be able to account not just for the processing of canonical speech but also explain
how an individual listener, perhaps aided by a period of perceptual learning, is capable of handling all of these
disparate non-canonical forms of speech, characterised by their extreme dissimilarity to normal speech. In this
talk I will review perceptual findings concerning highly-degraded speech, examine the few computational efforts
to model extreme variation, and describe new experimental results using a form of distorted speech in which the
information available to the listener is defined solely in terms of binary-valued spectro-temporal information. I
will speculate about what, collectively, listening to extreme forms of speech might tell us about the representations
and mechanisms involved in normal speech perception.

Bio
Martin Cooke is currently an Ikerbasque Professor at the University of the Basque Country, Spain. After starting
his career in the UK National Physical Laboratory, he completed a doctorate in Computer Science, then worked
as a researcher and professor at the University of Sheffield for 26 years before taking up his current position. His
research has focused on analyzing the computational auditory scene, speech perception and robust speech
recognition. His interest in these domains also includes the effects of noise on speech production, as well as second
language listening and acquisition models. His research on these topics has led Professor Cooke to receive the
Best Paper Award in Speech Communication in 2001, 2005 and 2013. He currently coordinates the EU Marie
Curie Network ENRICH which focuses on listening effort.

Recent Publications:
Cooke, M., Lecumberri, M.G.L., Barker, J., Marxer, R. (2019). Lexical frequency effects in English and Spanish word
misperceptions.
Journal
of
Acoustical
Society
of
America.
145
(2).
Cooke, M., Aubanel, V., Garcia Lecumberri, M.L. (2019). Combining spectral and temporal modification techniques for
speech intelligibility enhancement. Computer Speech and Language. 55. 26-39.
Cooke, M. & Garcia Lecumberri, M.L. (2019) Non-Native consonant acquisition in noise: effects of exposure/test similarity.
Journal of the Acoustical Society of America. 146(1):297
Simantiraki, O., Cooke, M., King, S. (2018) Impact of different speech types on listening effort. Proc. Interspeech. 22672271.
Cooke, M. & Lecumberri, M.G.L. (2018) Effects of exposure to noise during perceptual training of non-native language
sounds. Journal of the Acoustical Society of America. 143:2602-2610
Bosker, H. R., Cooke, M. (2018). Talkers produce more pronounced amplitude modulations when speaking in noise. Journal
of the Acoustical Society of America. 143. EL121-EL126
Tang, Y., Cooke, M. (2018). Learning static spectral weightings for speech intelligibility enhancement in noise. Computer
Speech and Language. 49: 1-16.

Katie Drager
kdrager@hawaii.edu
https://www.katiedrager.com/home

Speech perception is influenced by social information and the co-occurrence of linguistic forms
The words and phonetic realizations that a given speaker produces are linked with that speaker’s identity, and
variants of different variables often co-occur. As of a result of the co-occurrence of social factors and multiple
linguistic variables, both exposure to a single linguistic variant and the perception of a given social characteristic
can affect the probability of encountering a particular word or phonetic realization. There is mounting evidence
that listeners are sensitive to such probabilistic information. For example, the perception of vowels involved in a
chain shift appears to be influenced by photographs of people of different ages (Drager 2011), listeners are
sensitive to socially-conditioned phonetic cues during lexical access of socially-conditioned words (Kim & Drager
2017), and a sound’s noticeability appears to be linked with the listener’s experience with the sound (Hay et al.
2018).
These effects provide evidence that listeners are sensitive to probabilistic relationships between words, phonetic
detail, and associated social information and that the effects may stem from the listeners’ prior experiences with
the forms and the people who they encountered producing them. The results from these studies point toward
usage-based models of speech perception that include contextual factors, such as social information and nearby
phonetic realizations, and they raise questions about how best to conceive of the relationship between mental
representations of different but related linguistic forms.
Bio
Katie Drager is an associate professor in the Department of Linguistics at the University of Hawaiʻi at Mānoa.
Dr. Drager specializes in sociophonetics and also conducts research in domains such as sociolinguistics, phonetics
and psycholinguistics. Her research focuses on the link between linguistic forms and social meaning as well as
how expectations about a talker can influence how listeners interpret the forms produced. She also takes a special
interest in aspects of identity linking different levels of grammar. Her methods include both experimental and
ethnographic research and take a look at speech perception as well as speech production. She currently has several
ongoing projects including research on Pidgin, English and other languages found in Hawaiʻi.
Recent Publications:
Drager, Katie (2011) Speaker age and vowel perception. Language and Speech 54(1):99-121.
https://doi.org/10.1177/0023830910388017
Drager, K. (2018). Experimental Research Methods in Sociolinguistics. London: Bloomsbury
Drager, K., Guthrie,K.H., Schutz, R., and Chik, I. (forthcoming) Perceptions of Style: A focus on fundamental frequency and
perceived social characteristics. To appear in Lauren Hall-Lew, Emma Moore, and Robert J. Podesva (Eds.) Social
Meaning and Linguistic Variation: Theorizing the Third Wave.
Hay, J., Podlubny,R., Drager,K., and McAuliffe, M. (2017) Car talk: Location-specific production and perception. Journal
of Phonetics 65, 94-109.
Hay, J., Drager, K., and Gibson, A. (2018). Hearing /r/-sandhi: The role of past experience. Language 94(2): 360-404.
https://doi.org/10.1353/lan.2018.0020
Kim, Jonny Jeongyoon and Katie Drager (2017) Sociophonetic realizations guide lexical access. Francisco Lacerda (Ed)
Proceedings of Interspeech 2017, 621- 625. doi: 10.21437/Interspeech.2017-1742
Kim, J. J. & Drager, K. (2017). Sociophonetic realizations guide lexical access. Francisco Lacerda (Ed). Proceedings of
Interspeech 2017, 621- 625.
Kim, J. J. & Drager, K. (2018) Rapid influence of word-talker associations on lexical access. Topics in Cognitive Science .
Walker, A., Hay, J., Drager,K., and Sanchez, K. (2018). Divergence in speech perception. Linguistics 56(1): 257-278.

Sophie Dufour
sophie.dufour@lpl-aix.fr
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Effects of talker-variation on lexical access
How do listeners deal with the inherent variability of the speech signal? The view of a mental lexicon encoding
words in a format that does not retain the surface details of the inputs has been for a long-time the basic
assumption. However a growing body of research has emerged showing that variation in the surface form of words
are retained in memory and consequently influence spoken word processing. In this talk, I will present long-term
priming experiments that examine the precise circumstances under which non-linguistic information related to
talker specificities influences spoken word recognition.

Bio
Sophie Dufour is a researcher at the University of Aix-Marseille. After completing her PhD in cognitive
psychology at the University of Burgundy and a post-doctoral position at the University of Grenoble, she turned
her interests towards cognitive mechanisms allowing for speech recognition. Her current research includes
examining the influence of phonological variations of one’s native language on speech perception (both of
phonemes and of words). She also focuses on lexical access during spoken word recognition, and more specifically
on lexical representations and the activation/selection dynamic of those representations.

Recent publications:
Sophie, D. & Meynadier, Y. (2019). Temporary ambiguity in whispered word recognition: a semantic priming study. Journal
of Cognitive Psychology, Taylor & Francis edition. 31 (2).157-174.
Sophie, D. & Grainger, J. (2019). Phoneme‐Order Encoding During Spoken Word Recognition: A Priming
Investigation. Cognitive Science. 43 (10).1-16.
Dufour, S., Chuang, Y., Nguyen, N. (2019). The processing of dialectal variants: Further insight from French. Applied
Psycholinguistics. 40.351-372.
Michelas,A., Esteve-Gibert, N., Dufour, S. (2018). On French listeners’ ability to use stress during spoken word
processing. Journal of Cognitive Psychology. 30 (2). 198 - 206.
Dufour, S., Bolger, D., Massol, S., Holcomb, P., Grainger, J. (2017). On the locus of talker-specificity effects in spoken word
recognition: an ERP study with dichotic priming. Language, Cognition and Neuroscience. 32 (10).1273-1289.
Dufour, S., Nguyen, N., Pattamadilok, C., Frauenfelder, U. (2016). Does orthographic training on a phonemic contrast absent
in the listener's dialect influence word recognition?. Journal of the Acoustical Society of America. 140 (3).1871-1877.
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bronwen.evans@ucl.ac.uk
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How flexible is “flexible” in speech processing? Evidence from behavioural and neurophysiological
studies of second dialect acquisition
Recent work in sociophonetics has argued for a hybrid approach to speech perception & production; phonetically
detailed information is retained in memory and accessed during speaking & listening, with phonological
knowledge built up through aggregation in memory of the exposure a listener has had to meaningful phonetic
characteristics of spoken language over their lifetime (Docherty & Foulkes, 2013). Whilst these models provide
a powerful way of accounting for how listeners adapt to variation, exactly how socio-indexical information is
incorporated into such hybrid representations and subsequently used in speech processing remains unclear.
In this talk, I will present results from a series of experiments using behavioural and neurophysiological
approaches that demonstrate that although individuals can become highly proficient at producing & perceiving a
non-native contrast in a second dialect, they do not do so in the same way as native speakers. Rather, underlying,
abstract phoneme representations appear to be highly stable and largely resistant to change. I will argue that
adaptation in production and perception comes from the application of socio-indexical knowledge to phoneme
categorization and thus requires a degree of cognitive control, such that a first-learned style or dialect may have
cognitive primacy (cf. Sharma, 2018).

Bio
Bronwen Evans is currently an associate professor of phonetics and sociolinguistics at the University College of
London, where she also completed her PhD on experimental phonetics. Her research focuses on variability in the
speech signal and more specifically how listeners adjust to variability within their own language. She also focuses
on the relationship between speakers, speech production and perception over the life span and the development
of phonetic perception in second language learners. Her research combines theory and methodologies from the
disciplines of experimental phonetics, speech perception and sociophonetics, which includes ideas derived from
research on second language learning.

Recent publications:
Evans, BG. & Tomé Lourido, G. (2019). Effects of Language Background on the Development of Sociolinguistic Awareness:
The Perception of Accent Variation in Monolingual and Multilingual 5- to 7-Year-Old Children. Phonetica, 76 (2-3).
142-162.
Shaw, J. A., Best, C. T., Docherty, G., Evans, B. G., Foulkes, P., Hay, J., & Mulak, K. E. (2018). Resilience of English vowel
perception across regional accent variation. Laboratory Phonology: Journal of the Association for Laboratory
Phonology. 9(1).
Wu, Y., Evans, BG., Adank, P. (2019). Sensorimotortraining modulates automatic imitation of visual speech. Psychon Bull
Rev. 26(5). 1711-1718.
Evans, BG. & Alshangiti, W. (2018). The perception and production of British English vowels and consonants by Arabic
learners of English, Journal of Phonetics. 68. 15-31.
Carey, D., Miquel, ME., Evans, BG., Adank, P., McGettigan, C. (2017). Vocal tract images reveal neural representations of
sensorimotor transformation during speech imitation. Cereb Cortex. 27(5). 3064-3079.
McCarthy, KM., Mahon, M., Rosen, S., Evans, BG. (2014). Speech perception and production by sequential bilingual
children: a longitudinal study of voice onset time acquisition. Child Dev. 85(5). 1965-1980.
Evans, B. (2007). Learning English vowels with different first-language vowel systems: Perception of formant targets,
formant movement, and duration. The Journal of the Acoustical Society of America. 122(5). 2842-54

Michel Hoen
mhoe@oticonmedical.com
https://www.oticonmedical.com/

Effortful speech recognition in cochlear implant users: from concepts to objective measures.
People with hearing impairment, including cochlear implant (CI) users, must process speech with a significantly
reduced spectral resolution. Hence, they spend substantial cognitive effort to listen and understand speech,
especially in noisy and reverberant situations. As the listening environment becomes more challenging, CI users
must engage more cognitive resources to direct attention and understand speech. This leads to increased mental
load and over time, fatigue, and can compromise other cognitive functions such as information storage and
retrieval. After introducing the “ease of language understanding” (ELU) model (Rönnberg et al., 2013), I will first
review a series of recent works from the literature highlighting cognitive and psycholinguistic correlates of
effortful listening in normal hearing and hearing impaired people as well as cochlear implant users. I will then
introduce recent works we have conducted at Oticon Medical, exploring the interest of pupillometry as an
objective measure of listening effort in cochlear implant users.
Bio
Michel Hoen is currently Head of Clinical Evidence for Cochlear Implants (CI), in the Clinical and Scientific
Research Group of Oticon Medical, a hearing implant manufacturer based in Vallauris, France. Dr Hoen obtained
his PhD focusing on the study of language comprehension using electrophysiology (EEG) and neuroimaging
techniques (fMRI/PET) from the Claude Bernard University in Lyons, France. He then continued as a postdoctoral research fellow in the clinical audiology department of the Edouard Herriot Hospital in Lyons, studying
the neurophysiological bases of the cocktail-party phenomenon. From 2007 to 2014, he held an academic research
position at the French CNRS in Lyons, dedicating his research to the understanding of the neural bases of speechin-noise perception. His current research activities focus on improving speech perception outcomes in cochlear
implant users, with a special interest towards difficult listening conditions and cognitive load.
Recent publications
Franco-Vidal, V., Parietti-Winkler, C., Guevara, N., Truy, E., Loundon, N., Bailleux, S., Ardoint, M., Saaï, S., Hoen, M.,
Laplante-Lévesque, A., Mosnier, I., Bordure, P. & Vincent, C. (2019). The Oticon Medical Neuro Zti cochlear implant
and the Neuro 2 sound processor: multicentric evaluation of outcomes in adults and children. International Journal of
Audiology, 4:1-8.
Massuda, E.T., Demarcy, T., Hoen, M., Danieli, F., Arantes do Amaral, M.S., Gnansia, D. & Hyppolito, M.A. (2019). Method
to quantitatively assess electrode migration from medical images: Feasibility and application in patients with straight
cochlear implant arrays. Cochlear Implants Int. 2019 May 28:1-5.
Sonnet, M.H., Montaut-Verient, B., Niemier, J.Y., Hoen, M., Ribeyre, L. & Parietti-Winkler, C. (2017). Cognitive Abilities
and Quality of Life After Cochlear Implantation in the Elderly. Otol Neurotol, 38(8):e296-e301.
Guevara, N., Hoen, M., Truy, E. & Gallego, S. (2016). A Cochlear Implant Performance Prognostic Test Based on Electrical
Field Interactions Evaluated by eABR (Electrical Auditory Brainstem Responses). PLoS One. 2016 May 5;
11(5):e0155008. doi: 10.1371/journal.pone.0155008.
Guevara, N., Bozorg-Grayeli, A., Bébéar, J.P., Ardoint, M., Saaï S., Hoen, M., Gnansia, D., Romanet, P. & Lavieille, J.P.
(2016). The Voice Track multiband single-channel modified Wiener-filter noise reduction system for cochlear implants:
patients' outcomes and subjective appraisal. International Journal of Audiology. 2016 Aug; 55(8):431-8.
Bento, R.F., Danieli, F., Magalhães, A.T., Gnansia, D., Hoen, M. (2016). Residual Hearing Preservation with the EVO®
Cochlear Implant Electrode Array: Preliminary Results. Int Arch Otorhinolaryngol. 2016 Oct;20(4):353-358.
Borger, D., Lina-Granade, G., Verneyre, S., Thai Van, H., Saai, S., Hoen, M., Gnansia, D. & Truy, E. (2015). One-year
follow up of auditory performance in post-lingually deafened adults implanted with the Neurelec Digisonic® SP /
Saphyr® Neo cochlear implant system. Audiology Research. 2015 Oct 12; 5(2):139.

Sven Mattys
sven.mattys@york.ac.uk
https://www.york.ac.uk/psychology/staff/academicstaff/svenmattys/

Handling attentional and perceptual distortions of speech within a “cognitive listening” framework
Improving the validity of speech-recognition models requires an understanding of how perceptual processes
interface with cognition. In this presentation, I will present recent data drawn from three independent studies. The
first study shows that cognitive distraction in the form of divided attention between a speech task and a visual task
has consequences that, in some conditions at least, are akin to noise, e.g., an elevation of detection thresholds.
The second study suggests that the phonological component of working memory, but not the executive
component, is related to listeners’ ability to listen in the dips of amplitude-modulated maskers. Finally, the third
study explores the reasons why individuals with sensorineural hearing loss have difficulties with dip-listening.
The results indicate that this disadvantage is linked to magnified neural envelope coding and poorer phase-locking
to amplitude modulation in that population. Taken together, these three studies not only constrain our
understanding of the functional architecture of speech perception in adverse conditions, they also invite an
analysis of speech and language processing within a cognitive framework and a comparative analysis of
individuals with normal hearing and impaired hearing.
Bio
Sven Mattys is a professor and researcher at the University of York. After completing his PhD in psychology at
the State University of New York at Stony Brook, he worked as a post-doctoral researcher at the Johns Hopkins
University, at the House Ear Institute in Los Angeles and as a professor at the University of Bristol before joining
the University of York in 2012. Though coming from a background in experimental psycholinguistics, Dr. Mattys
currently focuses on the perceptual, cognitive, and physiological mechanisms underlying speech recognition in
adverse conditions. He often investigates populations of all ages, running experiments on the following research
questions: How are novel spoken words learned? What is the time-course of speech processing? How is speech
segmentation carried out? How are words represented in the lexicon, and how do we recognize speech in adverse
conditions?
Recent publications:
Chiu, F., Rakusen, L. & Mattys, S. (2019). Cognitive load elevates discrimination thresholds of duration, intensity, and f0
for a synthesized vowel. The Journal of the Acoustical Society of America.
Strori, D., Zaar, J., Cooke, M. & Mattys, SL (2017). Specificity effects in spoken word recognition: The effect of integrality
between words and sounds. Attention, Perception & Psychophysics.
Zeng, B. & Mattys, S. (2016). Separability of tones and rhymes in Chinese speech perception: Evidence from perceptual
migrations. Language and Speech.
Mattys, S.L. & Palmer, S.D. (2015). Divided attention disrupts perceptual encoding during speech recognition. Journal of
the Acoustical Society of America, 137, 1464-1472.
White, L., Mattys, S.L., Stefansdottir, L., & Jones, V. (2015). Beating the bounds: Localized timing cues to word
segmentation. Journal of the Acoustical Society of America, 138, 1214-1220.
Mattys, S.L. & Scharenborg, O. (2014). Phoneme categorization and discrimination in younger and older adults: A
comparative analysis of perceptual, lexical, and attentional factors. Psychology and Aging, 29, 150-162.
Mattys, S.L., Seymour, F., Attwood, A.S., & Munafò, R.R. (2013). Effects of acute anxiety induction on speech perception:
Are anxious listeners distracted listeners? Psychological Science, 24, 1606-1608.
White, L., Mattys, S.L., & Wiget, L. (2012). Language categorization is based on sensitivity to durational cues, not rhythm
class. Journal of Memory and Language, 66, 665-679.
Mattys, S. L., Davis, M. H., Bradlow, A. R., & Scott, S. K. (2012). Speech recognition in adverse conditions: A review.
Language and Cognitive Processes, 27, 953-978.
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julien.meyer@gipsa-lab.fr
https://sites.google.com/site/julienmeyerlab/

From spoken modal speech to whistled vowels and consonants,
an exploration through perceptual experiments
Human languages are complex systems that can be decoded by the human brain after a long acquisition phase. At
the acoustic level, their encoding can be achieved with a certain flexibility which is expressed in particular through
different speech modalities. 'Modal speech' is the most common means of expression and serves as a reference
for most studies in language sciences. However, if one wishes to reach a greater distance or if one speaks in noise,
it is quite common to force on the vocal cords until finally shouting. For speech to propagate even further, many
populations around the world have also developed a whistled mode of speech that represents a true human natural
telecommunication system. In this presentation we will explore the perception of vowels and consonants in these
three modalities (modal speech, shouted speech, whistled speech) thanks to the results of 4 different perceptual
behavioral experiments. The experiments on modal and shouted speech will be used to introduce the acoustic
strategy of whistled speech. Next, we will analyze separately some aspects of the perception of whistled vowels
and consonants.
Bio
Julien Meyer is a linguistics and acoustics researcher at the CNRS GIPSA-lab in Grenoble. Having completed his
PhD on the typology and intelligibility of whistled languages at the University of Lyon, his research now
specializes on the mechanisms of language adaptation both in production and perception. His approach combines
methods of bioacoustics, linguistics and psychology. He applies linguistics to documenting, analyzing and
describing special speech registers such as natural whistled or instrumental speech (with drums or other traditional
instruments…) across the world as unique and complex forms of modified speech. This interest for naturally
modified speech also extends to other cognitive, physiological, ecological and environmental factors that can
affect language by degrading the acoustic signal, leading to modified perception and comprehension. This
includes speech in noise as well as shouting, whispering or singing.

Recent publications:
Meyer, J. ( In press). Coding human languages for long range communication in natural ecological environments: shouting,
whistling and drumming. Coding strategies in Vertebrate Acoustic Communication. Ed. Mathevon N. et Aubin T.
Springer.
Meyer J, Dentel L., Gerber S., Ridouane R. (2019) A Perceptual Study of CV Syllables in both Spoken and Whistled Speech:
a Tashlhiyt Berber Perspective. Proceedings of Interspeech 2019, Graz, Austria, 2296-2299
Meyer, J., Meunier, F., Dentel, L., Do Carmo Blanco, N., Sèbe, F. (2018). Loud and Shouted Speech Perception at Variable
Distances in a Forest. Proceedings of Interspeech 2018, Hyperabad, India, 2285-2289
Seifart*, F., Meyer*, J., Grawunder, S., Dentel, L. (2018) Reducing language to rhythm: Amazonian Bora drummed language
exploits speech rhythm for long-distance communication. Royal Society Open Science, The Royal Society, 5 (4). 170354.
(* 1st-coauthors)
Meyer, J. & Diaz, D. (2018). Geolingüistica de los lenguajes silbados del mundo, con un enfoque en el español silbado.
Géolinguistique. 17. 99-124.
Meyer J, Dentel L and Meunier F (2017) Categorization of NaturalWhistled Vowels by Naïve Listeners of Different
Language Background. Front. Psychol. 8:25.
(doi: 10.3389/fpsyg.2017.00025)
Meyer J (2015) Whistled Languages – A Worldwide Inquiry on Human Whistled Speech. Springer, Berlin.
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Multiple mechanisms for the recognition of variable speech
I will argue that listeners use three cognitive mechanisms – learning, abstraction, and prediction – to help them
recognise variable speech. I will support this argument with three lines of evidence. First, I will present results
from experiments in Dutch and German using lexically-guided retuning and selective adaptation paradigms. They
provide evidence for perceptual learning about segments and for segmental abstraction, and more specifically
suggest that listeners use context-dependent allophonic abstractions, rather than context-independent phonemic
abstractions. Second, I will present results from word-learning experiments with sine-wave speech. They show
how segmental abstraction supports lexical learning. Third, I will present results from word-learning experiments
using Italian and Dutch words that varied in their lexical stress patterns. They support suprasegmental abstraction
and phonological prediction. They show for the first time not only that listeners store details about how individual
talkers signal prosodic structure but also that they use that knowledge to predict the form of spoken words.
Learning, abstraction, and prediction (about segments, suprasegmental structures, words and talkers) thus appear
to work together to enable spoken-word recognition in the face of the highly variable speech signal.
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Is Lexically-Guided Phonetic Recalibration Critical for Accent Accommodation?
Arthur G. Samuel and Yi Zheng
People often experience difficulties when they first hear a novel accent, but perception improves after a moderate
amount of exposure. Lexically-driven recalibration (aka perceptual learning) has been proposed as an important
mechanism driving the accommodation. We tested whether phonemic boundary changes play a central role in this
accommodation. Participants completed recalibration, selective adaptation, and natural accent accommodation
tasks. Accent accommodation was measured with a task in which listeners heard accented words and nonwords
before and after listening to English sentences produced by native Mandarin Chinese speakers. Participants
showed an increased endorsement of accented/mispronounced words after exposure to a speaker’s accented
speech, indicating a potential relaxation of criteria in the word recognition process. However, there was no strong
link between recalibrating phonemic boundaries and natural accent accommodation. These results call into
question whether recalibration plays a central role in natural accent accommodation. Relaxation of phonemic
categorization criteria may be more important in accent accommodation.
Bio
Arthur Samuel is a Distinguished Professor of Psychology at Stony Brook University in New York as well as an
Ikerbasque Research Professor at the Basque Center on Cognition, Brain and Language. His primary research
focus is on the way in which humans process perceive and comprehend spoken language, starting with the acoustic
signal and ending with the word. Within this domain, his research has investigated the role of time in perceptual
processing, dynamic adjustments that listeners make as a function of the input pattern, and how lexical information
may affect sublexical encoding, and the relationship of speech perception and speech production. More broadly,
his research examines perceptual and attentional processes in the visual (e.g., inhibition of return) and auditory
(e.g., change deafness) modalities in non-speech domains.
Recent Publications:
Samuel, A.G. (in press). Psycholinguists should resist the allure of linguistic units as perceptual units. Journal of Memory
and Language.
Zheng, Y., & Samuel, A.G., (in press). The relationship between phonemic category boundary changes and perceptual
adjustments to natural accents. Journal of Experimental Psychology: Learning, Memory, and Cognition.
Charoy, J., & Samuel, A.G. (in press). The effect of orthography on the recognition of pronunciation variants. Journal of
Experimental Psychology: Learning, Memory, and Cognition.
Zheng, Y., & Samuel, A.G., (2019). How much do visual cues help listeners in perceiving accented speech? Applied
Psycholinguistics, 40, 93–109.
Zhang, X., & Samuel, A.G. (2018). Is speech recognition automatic? Lexical competition, but not initial lexical access,
requires cognitive resources. Journal of Memory and Language, 100, 32-50.
Larraza, S., Samuel, A.G., & Oñederra, M.L. (2017). Where do dialectal effects on speech processing come from? Evidence
from a cross-dialect investigation. Quarterly Journal of Experimental Psychology, 70:1, 92-108.
Samuel, A.G. (2016). Lexical representations are malleable for about one second: Evidence for the non-automaticity of
perceptual recalibration. Cognitive Psychology, 88, 88-114.
Baese-Berk, M., & Samuel, A.G. (2016). Listeners beware: Speech production may be bad for learning speech sounds.
Journal of Memory and Language, 89, 23-36.
Samuel, A.G., & Frost, R. (2015). Lexical support for phonetic perception during non-native spoken word recognition.
Psychonomic Bulletin & Review, 22, 1746-1752.

Odette Scharenborg
o.e.scharenborg@tudelft.nl
https://www.tudelft.nl/ewi/over-de-faculteit/afdelingen/intelligent-systems/multimediacomputing/people/odette-scharenborg/
Perceptual learning by humans and machines
Speech recognition is the mapping of a continuous, highly variable speech signal onto discrete, abstract
representations. The question how is speech represented and processed in the human brain and in automatic speech
recognition (ASR) systems, although crucial in both the field of human speech processing and the field of
automatic speech processing, has historically been investigated in the two fields separately. I will show that
comparisons between humans and deep neural network (DNN)-based ASRs and cross-fertilization of the two
research fields can lead to new testable hypotheses about how humans process speech and improve ASR
technology. Specifically, I will present results of several experiments carried out on both human listeners and
DNN-based ASR systems on lexically-guided perceptual learning, i.e., the ability to adapt a sound category on
the basis of new incoming information resulting in improved processing of subsequent information. I will focus
on lexically-guided perceptual learning in more difficult conditions, i.e., with hearing loss, by non-native listeners,
and in the presence of background noise. Moreover, I will present the results of a lexically-guided perceptual
study we carried out on a DNN-based ASR system, similar to the human experiments using the same set-up and
experimental materials as in the human experiment. In order to investigate the adaptation processes in the DNNbased ASR systems, we visualized the activations in the hidden layers of the DNN. These visualizations showed
an adaptation of the phoneme categories similar to what is assumed happens in the human brain.
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