Effects of vibrotactile stimuli on perception of voiced and unvoiced
bilabial stop consonants in noise

Asuka Ono, Momoko Nakatani, Ai Nakane Methods

Junji Watanabe, and Sadao Hiroya Subjects: 21 native Japanese speakers (6 female).

(NTT corporation, Japan) Stimuli: speech stimuli /ba/ and /pa/ in Japanesex
were presented with and without vibrotactile stimuli.
xJapanese voiceless stops are not aspirated.
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-Vibrotactile stimulation generated from speech has
been reported to improve discrimination between

S 200 ms
degraded voiced and voiceless consonants [2,3]. Tactle vibration NN AN
-Such stimulation has been applied to an entire o 15 ms
speech segment, but the effect of vibrotactile e bration W
stimulation given to unvoiced consonants was p—
unknown. Speech stimuli were degraded in 5 SNR steps =N
The relationship between this effect and auditory Vibration on backs of both handsiA] . )

efficacy was not tested.

-Our hypothesis was (1) vibrotactile stimulation in a
consonant region biases an unvoiced consonant
toward voiced and (2) this effect depends on speech
efficacy.

Experimental protocols:
-Participants selected one of the alphabetic keys /| |
on a PC representing Japanese consonants. 1
-Repeated 10 times. g

Results & Discussion

(1) Vibrotactile stimulation across the
consonant-vowel region (across CV), not just in
the consonant region (just in C), biased the
consonant perception toward voiced for not only

—=o— No vibration voiced consonant [2] but also for unvoiced
—=a— Tactile vibration across CV -qnsonant.

Tactile vibration justin C

Speech /ba/ (voiced) /pal (unvoiced)
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- tactile vibration across CV x voiced consonant >yes:
replicated [2].

- tactile vibration across CV x unvoiced consonant >yes:
indicate that vibrotactile stimulation biased
the perception of unvoiced consonant
toward voiced even though the vibration and
the voiced region of speech were
inconsistent.

- tactile vibration justin C >no:

-implies that to alter perception for a
consonant region, vibrotactile stimulation in
a vowel region is assumed necessary. Just a
vowel region will most likely alter
perception for a consonant region(cf.[3]).
-or just in C was not long enough to induce
pre-voicing perception in Japanese voiced
stop.
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(2) There was a non-linear effect of vibrotactile
stimulation across CV while speech efficacy
changed for /ba/.

-suggests that there is a hot spot of auditory
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speech.

Appendix

We examined whether consonant perception is biased toward voiced by (1)

perception toward voiced, and (2) this had non-linear effect on speech- 012
efficacy change. Even though the present research has some limitations, it Novioratien - |
will contributes to understanding how to improve intelligibility under noisy 0 02 04 06 08 1
conditions and for people with hearing impairments. u Response lbal mfpal + others(iral, /al, etc.)
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