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Acoustic Representation of Prosodic and Voice Quality Features and
their Relationship with Perception of Paralinguistic Information in
Dialog Speech

CARLOS TOSHINORI IsHI,t HIROSHI ISHIGUROf
and NORIHIRO HAGITAT

To date, most works dealing with paralinguistic information extraction have focused only
on prosodic features like fundamental frequency (F0), power and duration. However, when
analyzing natural conversational speech data, the presence of several voice qualities (caused
by non-modal phonations) is often observed, mainly in expressive speech utterances. In the
present work, the use of voice quality features in addition to classical prosodic features is
proposed for automatic extraction of paralinguistic information (intentions, attitudes and
emotional expressions) in dialog speech. Perceptual experiments and acoustic analyses are
conducted for monosyllabic utterances spoken in several speaking styles (acted) in order to
produce different paralinguistic information. Acoustic parameters related with prosodic and
voice quality features potentially representing the variations in speaking styles are evaluated.
Experimental results indicate that prosodic features are effective for identifying some groups
of paralinguistic information carrying specific functions, while voice quality features are useful
for identifying utterances with an emotional or attitudinal expressivity. Experiments are also
conducted on natural conversational speech data with emphasis on utterances containing non-
modal voice qualities. Results of these natural speech data showed the same trends as those
of the acted ones. Evaluation results on the proposed algorithms for automatic detection of
each voice quality are also reported.
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Fig.1 Framework for paralinguistic information extraction
including the proposed speaking style representa-
tion using prosodic and voice quality features.
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Table 1 List of paralinguistic information for the

utterance “e”.

- JKG# (affirm) J&[» (admiration) Bx-Uo<Y
[A% - #1% - B2 (agree) FE (envy) (surprise)

HIRE - 4% (backchannel) [FIf - St/ (sympathy) FFb (unexpected)
BSE L (ask for repetition) FiE&Vv> - fERE - [z %E\> (suspicion)
2z - BE#E - 714 (embarrassment) JEHE - 4646 (blame)
J — (thinking) ANl (dissatisfaction) BT - VR (disgust)
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Table 2 Matches, mismatches and ambiguities between
intended and perceived paralinguistic items.

Number of mismatches or
ambiguities

Total number of N. of matches

intended SA
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HAZE [~] (5 Bl (5)
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Fig.2 Grouping of the paralinguistic information items

according to the perceptual data results.
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Table 3 Groups of perceived paralinguistic information
used for acoustic analysis.

Perceived speech act group Number of utterances

H5E - R - ke 29

EZH - AR 14

Bl - R 16

Bl L 13 (FlELDHK)
BE - B 36

B 8 (LD H)

FEl - BEE - AN 27 (FiDHEKL)

ANl 14 (D &)
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each perceived paralinguistic information group.
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Fig.4 Distributions of the prosodic parameters for each

perceived paralinguistic information group.
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