Sensitive experimental techniquesfor the study of sound segregation

Alain de Cheveign�

(CNRS/Universit� Paris 7),

Hideki Kawahara

,Minoru Tsuzaki and

Kiyoaki Aikawa

(ATR Human Information Processing Labs).

Introduction

Segregation phenomena are often studiedusing the "double-vowel" identification task:subjects are presented with stimuli containingtwo vowels, and requested to identify both ofthem [1]. The number of trials on which bothvowels are correctly identified (

combination-correct score) is used as a measure ofsegregation. This technique has severaldrawbacks: a) The task is often too easy andmay lead to near-perfect identification in allconditions (ceiling effect); b) Since the subjectmust always answer two vowels, cues thatsignal the

multiplicity

of sources are ignored;c) The combination-correct score does notreveal eventual asymmetries between vowelswithin a pair.This paper reports several modifications ofthat paradigm: an inter-vowel level mismatchwas introduced to reduce ceiling effects,subjects were allowed to answer one or twovowels, and identification was scoredseparately for each vowel in a pair(

constituent-correct score) [3,4].

Methods

Subjects were presented with stimuli thatcontained either one or two vowels, and wererequested to give either one or two responses,rather than two as in the classic task. Vowelswere synthetic Japanese vowels (/a/,/i/,/u/,/e/and /o/), synthesized at F0s of 125 and 132.5Hz [2]. They were mixed to obtain doublevowels with

s of 0 6%. vowels was -20 dB, -10 dB, 0dB, 10 dB or 20 dB. 200 ms duration, 20 ms offset ramps. sound pressure of 63-70dBA. 840vowels) order. session 1-25 sessions, ondays. six subjects, of Japanese. For response was twice, for vowel, (1 or 2) for of vowels isFig. 1 (top). unison, two vowels when (0 dB), when

=6% was of vowels was larger. DF0

vowels responded target correct 0

¥Fig. 1. of responses forstimulus. rate. of

"Best" level mismatch was -10 would useless proportion. Fig. 2 shows was of

0 06%) subject, session pair,

DF0 effect˚/ ˚ s0

Fig. 2.

target correct 60

D

F0 (%) twoFig. 3. as of

, for both tasks.For islowfrustration).For of

=6%, aof -15 dB shouldof 70%. of

=0, of -5on

One-or-two response task

0 dB wefound was 50 % unisson) 90%

=6%), of 15 30% [4]. two response task we used.tasks, we two new In first, of -15 dB

s of 0 6.45%. answer or two vowels. In same, respond vowels for stimulus, or them. for Fig. was when respond two vowels, was unisson.

effects. answer vowels easier, effects, of of vowels responded.

was aProcessing (CNRS). Ikuyo Culling, of of

[1] Scheffers, M. T. M. (1983). "Sifting vowels" , on vowel identification", in Y. Tohkura, E.structure", Tokyo: Ohmsha, 89-112.Nottingham University.[4] de Cheveign�, A., McAdams, S., Laroche, J. andenhancement." J. Acoust. Soc. Am. 97, 3736-