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Construction and evaluation of a prosody control model for effective information
transmission by speech to the elderly
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In 2020, we created 136 documents with labels attached to important parts by
a female speaker who was evaluated as being the easiest to hear by elderly, and collected both of
utterances with conscious of elderly and reading style utterances.
In 2021, we conducted a comparative analysis of the prosodic differences between the two types of
speech, and confirmed the expansion of the average value and range of FO and the increase of the
maximum FO value at important parts.
In 2022, we constructed a prosody control model and confirmed that the FO maximum value can be
controlled with a high accuracy of 0.75 as a coefficient of determination by objective evaluation,
but we did not found an effect on the ease of hearing by a subjective evaluation using
analysis-by-synthesis speech. In addition, we constructed a language model that predicts important
parts and confirmed that it is possible to predict with a high accuracy of about 81%.
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Table.l Quantities of language related and
intonation related elements
Total Number
Documents 136
with title 136
with contact information 32
with listing 31
Sentences 1,291
Word 28,290
With IL 5,813
Without IL 22,477
Breath group including accent 1326
phrase with IL
Breath group not including accent 2658
phrase with IL
Accent Phrase 12,679
With IL 3,483
Without IL 9,196
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Table.2 Fundamental statistics of Fo and AF,

Frequency

Elderly Reading
Avg. SD Avg. SD
Fo (Hz) 236.1 42.7 236.1 42.7
AF, (Hz/s) 13.2 32.1 13.2 32.1
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Figure 1 Histogram of Fy

Table.3 Statistics of maximum, minimum standard
deviation of FO (cent) and speech rate over accent
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sentence) , 1# % 3 (normal sentence)?® FO fz K
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Elderly Reading
Avg. SD Avg. SD
Min. of Foeeng | -627.8 | 318.8 | -540.6 | 327.0
Max. of Foeeny | 389.4 | 222.2 | 377.3 | 2135
SD. of Fy 292.2 | 2189 | 2549 | 175.2
Speech Rate 6.5 1.0 6.4 1.3
[mora/s]
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Table 4 Averages of prosodic features over breath group  Table 5 Correlation coefficients of Fo maximum,
minimum, average, speech rate and power over

Key sentence Normal
sentence breilth group between key sentences and normal
Min. of Fo jeeng 323.7 319.7 sentences
Max. of Fo [cent 137.9 146.2 Fo Speech | Average
SD. of Fy 6.4 6.3 Max. | Min. | Avg. rate Power
Speech Rate 5.0 5.0
[mora/s] 0.53 | 0.02 | 0.72 0.63 0.87
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Table 6 Correlation coefficients of prosodic features

Table 7 Coefficients of determination of features

Feature With IL W/O IL Feature R?

Fo maximum 0.46 0.51 Fo maximum 0.36
Fo minimum 0.36 0.37 Fo minimum 0.18
Fo range 0.36 0.35 Fo range 0.18
Speech rate 0.33 0.35 Speech rate 0.21
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Table 8 Prediction performance (average [%]) Rabs =Esim = Erep

Doc-base Sent-base Rabs-Esim et 2D
Accuracy 81.3 79.0 Rabs-Erep 556 124
Recall of IL 24.7 44.1 Esim-Erep 514 166
Precision of IL 60.7 47.9

0% 20% 40% 60% 80% 100%

Figure 4 Subjective experiment results
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