e  TRF analysis yielded marked temporally differential

Poster - T . ] LLIF
O Speech intelligibility changes the temporal evolution of neural speech tracking o wissenschartsionds
it CCNS
PARIS . . . . . . .
ODRON Ya-Ping Chen'2, Fabian Schmidt’2, Anne Keitel3, Sebastian Rosch*, Anne Hauswald'42, & Nathan Weisz'22 Centre for Cognitive Neuroscience
N UNIVERSITAT 1. Centre for Cognitive Neuroscience, University of Salzburg, 5020 Salzburg, Austria; 2. Department of Psychology, University of Salzburg, 5020 Salzburg, Austria Auditory Neuroscience Group
&/ SALZBURG 3. Psychology, School of Social Sciences, University of Dundee, DD1 4HN Dundee, UK; 4. Department of Otorhinolaryngology, Paracelsus Medical University, 5020 Salzburg, Austria \ /QC
a. Anne Hauswald and Nathan Weisz are joint senior authors on this work. Salzburg Brain Dynamics Lab
Introduction Results
¢ Neural SpeeCh traCklng Of degraded SpeeCh haS been A Tempora| Response Function s il A Stimulus Reconstruction B
used to advance the understanding of how brain " = Petuo ) S T Coherence Spectrum 2 3
- =P PR - . GL) B89 —enan 50'4' — original ’ : —~
processes and speech Intelligibility are interrelated, s - ehan S — T & \@ s
however the temporal dynamics of neural speech tracking S 0as- 1-chan . s | & -
are not clear. 5 0% || . Soonf 2 fE
. . O 0.15- P go.l- ) o 0.02- \\__Qm ,:E
» Here we exploited temporal response functions (TRFs) > LA L - IR \’/ \w o | | | L
%‘” and generated signal-degraded speech to depict the . -. ' &y oo 7 5 % S mauensy e 2 s Conoronne
< temporal evolution of speech intelligibility modulation on - C 4 Gonerence Spectrum Mods 5 ConterFrequency A 6 Banawiah /\
TB neural SpeeCh traCkIn Time (ms) behﬁi‘t’igtae'- -0.24 H-o.om 13 %/ :;’J:Ig'r:‘;'djjff“m — + + ﬂ
m g' - ’é\ ad N ---- aperiodic fit T T 1 §2_25-
£  In addition, we inter-related facets of neural speech MO0re: 0110 ms W20 175-230 ms M350t 315-380 s ey 0038 [iooozs KRR N S as) Ls0 ; g200- Pt
S tracking (e.g., speech envelope reconstruction, speech- “ e B MR g7
E brain coherence, and components of broadband N _ B D I - e
:|> coherence spectra) to endorse our findings in TRFs. oer oo | o e TS e
2 Methods dhs  wes ks wax  was A :*}: *E* :*E LA ::: 2 ba”%-o-osg “ I 4 Height A 38 Ape:odic: Ex*Eoninti> 9 Ap**e“riociic Offsit‘\_'
=) = 251 g ' ' " 5 i S\ -0.077 0.05 o0.025 0.22 | --03 —f — T #_}
% A B Behavioral Performance S bol =0 § @ %g N ’8\0.6- 0751 81251 -
P . . . : 15 aperiodicexpoknt_-a'24 0-42 B g | -|- §0,50-+ g—1 50 +
- _ . . - | oo by & 06 '805 -l- -I- -I- = | + -|- = .l. '|'
L 3 : A - Q : S aoe] t Q_ t
Z 100 - :‘52- :[ %o o0 o I I 1.0 " I aperiodicoffset- 0-47 nat 8’ | §0.25 8’ 1757
E Ready? | Self-paced - N E o = M50 M200r5 M350 behav. T 5 3 T T gt 53 37 Vgt 5 3 3
e 0.5- o 1% 0.51
.E ")) ;0\75-
%D + 15-180 s for MEG experiments E 01 0.0+ 0.0
2-15 s for behavior experiments @ %0 original 7 : : : ' origina original - : : : ' . . .
> p o el ros 2 > VI el 32 « Through parameterizing speech-brain coherence spectra, we
I ]
S Noun Noun | max. 8 s observed that the center frequency of the coherence increased as
> . . orcoric
= o- speech intelligibility decreased.
S
&
)
)
—
7 o)
=
=
)
=
>
-
=
S
P
=2
=1
P
=
)
—
)
N

# Vocoded Channels effects of vocoding: reduction of intelligibility went * TRF effects are relatgd to center frgquency modulation, and this
C D along with large increases of early peak suggests altered tracking of lower or higher level speech features.
Wiealt  binich  denn? i
N 1€ a INIC enn Envelqpel 3 Enve|0pe Modulation Rate %}f”able Rate responses (~50_1 1 O mS, M5OTRF), but Strongly
_ M\ i — 7t 7 h s b s 7 reduced responses around 175-230 ms (M200+gE). Conclusion
§ O f “M d " i i = ochan »:«‘-‘ji‘.:«‘ o se 28 &
s | M / {M& f'\\,/ e 6- + For the late responses 315-380 ms (M350.x¢), the
5 z' -’ " Mg, N o Bt T Aot : | |
€ ol el TS po-ghpges 51 maximum response occurred for degraded speech that » In this study, we demonstrate that at least three neural processing
3 | =1 RS B i
2 4 ' 4{ * was .s’Fllll .comprehen3|ble then declined with reduced stages (M50;xe, M200:<e, and M350-<¢) are affected when
0.5 . :
< 3- 3- intelligibility. processing continuous degraded speech.
1 —% : orgmal? 5 3 3 1 7 original * Only MZOOT.RF highly Correl_ates with behavior and ot.her r)e.urgl
Time (second) | References | measures (i.e., speech brain coherence) of speech intelligibility.
 Hauswald, A., Keitel, A., Chen, Y.-P., Rosch, S., & Weisz, N. (2020). o . _
Degradation levels of continuous speech affect neural speech tracking and » We also indicate that both M50z and M200.ge can reflect shifts In
* There were 24 healthy adults participating in an MEG alpha_power differently. Eurc_)pean Journal of Neuroscience, 2020;00:1-15. the neural speech tracking from more linguist level to more
: t d 17 of th | ricipated i behavi « Schmidt, F., Chen, Y.-P., Keitel, A., Rosch, S., Hannemann, R., Serman, M., . . C oy ey : : :
exper!men , an oL e el e lelpEiise) e e eiiol Hauswald, A., & Weisz, N. (2021). Neural speech tracking shifts from the acoustic level as speech mte”'g'b'“ty declined which is supported
experiment. syllabic to the modulation rate of speech as intelligibility decreases. BioRxiv, by the effect of center frequency of coherence.
: : " 2021.03.25.437033.
* In both tasks, there were six levels of vocoding conditions
(original, 7-, 5-, 3-, 2-, and 1-channel). Acknowledgement E,,; 1E|
o f : : : - : This research was supported by the Austrian Science Fund (FWF, P31230, % " i
PartICIPantS uitelis req_UIred to indicate which word Is the P26_P34237). We thank Manfred Seifter and Bernadette Eckart for their support Preprmt Contact: ya plng.chen@plus.ac.at
last noun they heard in the last sentence. during data collection. "E Fr




