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interactive voice training applications

YosHIMOTO SHOKI!'®  RyuicHl NisiMURAYP)  Tosuio IriNo''®  HIDEKI KAWAHARALD)

Abstract: A simple voice training system for improving attractiveness is introduced with descriptions on
a set of procedures which consist of the system. Those procedures are based on findings drawn from our
investigations on voice attractiveness using a new voice morphing method. They are summarized as follows.
a) Most contributing physical factors on attractiveness are fundamental frequency and spectral information.
b) Attractiveness judgement differs among listeners. c) Change in perceived talker of the modified voice
caused by physical parameter manipulation for improving voice attractiveness is disturbing for listener’s
judgement and adjustment. To overcome the last disturbing factor, physical parameters change within each
talker for improving attractiveness is acquired recruiting student actors in our university. Several sets of
physical parameters change are applied to improve attractiveness of voices with lower attractiveness score.
Attractiveness of the modified voices using these sets of physical parameters change were tested for all pos-
sible combinations of the source actor, talkers of manipulated voices and the listeners. The proposed voice
training system is introduced based on the results of tests.

Keywords: subjective test, voice morphing, vocal tract area function, vocal tract length ratio, fundamental
frequency
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0 1 GUI of the proposed interactive voice training system for
improving voice attractiveness. Upper 3D model repre-
sents the estimated user’s (trainee’s) vocal tract shape.
The lower 3D model represents the original shape (wire
frame) and the modified shape (colour surface) by apply-
ing one conversion template by selecting left panel with

radio buttons.
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Table 1 Recording conditions to acquire student actors’ skills

for making their voices attractive

7 male and
Number of speakers
3 female student actors
Sentence 40 sentences
Speak attractively

Instructions .
Speak, not attractively

Digitization 48kHz, 24bit
Microphone DPA 4006A
Audio interface ROLAND UA-101
Distance to the microphone 30cm

Sound proof room

Envi t
nvironmen (YAMAHA AVITEX)
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0 2 Two dimensional template allocation by MDS based on
Euclidean distance between template vectors. (Left plot:
templates derived from female actors, Right plot: from

male actors)
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O 3 Attractiveness of each talker in a speech database. At-
tractiveness scores were evaluated by 5 subjects (3 male
and 2 female) and averaged. Left plot shows male talkers

and right plot shows female talkers.
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0 4 Two dimensional listener (subject) allocation by MDS
based on Euclidean distance between evaluation score
records of subjects. (Left plot: female voice modification,

Right plot: male voice modification)
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O 5 Subjective evaluation results of attractiveness. Hori-
zontal axis represents types of modification and verti-
cal axis represents attractiveness obtained by MUSHRA
[10]procedure. Attached vertical lines represent 95% con-

fidence intervals.0 This is an excerpt from Fig. 60
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0 6 Whole subjective evaluation results of attractiveness by
one listener. Each bar for each modification represents
talker (voice). In this case, three least attractive voices
are used. Left plot shows male voices and right plot shows

female voices.
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Table A-1 Absolute values of correlation between templates

oooooodd

TO2 TO03 T04 TO05 TO06 TO7

T01 036 070 0.36 0.69 0.29 0.98

T02 092 0.73 093 0.78 0.56
T03 0.40 0.99 047 0.85
To04 043 0.99 0.15
TO05 0.50 0.83
T06 0.07

gooooooo

T02 TO03

T01 041 0.81
T02 0.87
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Male Talkers
talker

score
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0 A.-1 Whole subjective evaluation results of attractiveness by

one listener.
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template 1D template ID

0 A-2 Whole subjective evaluation results of attractiveness by

one listener.

ooo 4



gooooboooa
IPSJ SIG Technical Report

Male Talkers Female Talkers

talker

e
tomplate 1D

0 A-3 Whole subjective evaluation results of attractiveness by

one listener.
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0 A-4 Whole subjective evaluation results of attractiveness by

one listener.
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