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Automatic Identification of Subjectively-defined Elderly Speakers
and Its Application to Estimating Agedness

NoOBUAKI MINEMATSU,? KEIKICHI HIROSE!
and MARIKO SEKIGUCHI?

Recent advancement of spoken dialogue systems requires techniques not only to recognize
users’ utterances, but also to capture their static and dynamic characters, with which more
efficient and fruitful dialogue between humans and machines can be realized. In the cur-
rent paper, research focus is placed upon speakers’ agedness as one of the static characters
and a method of automatically identifying elderly speakers only with their voices is proposed.
Firstly in this paper, a listening test was done for JNAS and S-JNAS databases where subjects
were asked to estimate each speaker’s agedness subjectively and judge whether the subjects
should take special care of their speaking styles when talking to the speakers. Secondly, a se-
ries of experiments were carried out to automatically identify the subjectively-defined elderly
speakers. In the first experiment, GMM-based speaker recognition techniques were immedi-
ately used and 91 % accuracy was obtained. Through experimental examinations of various
prosodic features, speech rate and local power perturbation were added to the GMM-based
identification in the second experiment. The performance was raised up to 95 %. Finally,
a method was also devised to estimate speakers’ agedness using the proposed techniques. A
rather high correlation between the agedness estimated by the method and that obtained by
the subjective listening test indicates the high validity of the method.
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(Qﬁ%fgg Table 1 Typical answers to the questionnaire.
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Fig.1 Results of the listening test using S-JNAS
database (male speakers).
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Table 2 Conditions of the experiments.
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Fig.2 Misidentification rate as a function of speech
length for a set of segmented speech samples.
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Fig.3 Results of identifying subjectively-defined elderly

speakers.
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Fig.4 Distribution of likelihood differences between the

two speaker groups.
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Fig.5 Definition of speech rate as the number of peaks
of the norm of AMFCC vectors.
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Fig.6 Distribution of AMFCC-based speech rate.
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Fig.7 Results of identifying subjectively-defined elderly

speaker only with AMFCC-based speech rate.
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Fig.8 Distribution of speech rate (#morae/sec).
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Fig.9 Results of identifying subjectively-defined elderly

speaker only with speech rate (#morae/sec).
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others).
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Fig.13 Distribution of local perturbation of power.

40 [
35 || 0 B

a0 | M SEEE
ﬁ25
4T 20
m15
10
° _=___‘_Eh_‘_|:._j:l.._4_
0 0 1 2 3
IERRER/ S
014 000000O0ODOOOOOOOOODOOODOOODOOO
Fig.14 Results of identifying subjectively-defined elderly

4 5

speaker only with local perturbation of power.
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Table 3 Comparison of Bhattacharyya distances between

parameters.
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Fig.15 Subjectively-defined elderly speaker identification
by integrating the parameters with linear discrim-

inant analysis.
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Fig.16 Subjectively-defined speaker identification by

integrating the parameters with neural network.
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Fig.17 Relation between discriminant scores and

subjectively estimated speakers’ agedness.
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