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A Comparison of Acoustic and Perceptual Measures of a Female Synthesized
Voice Versus a Real Voice: A Multi-Dimensional Analysis

Soonha Kwon!, Yesol Jeon', Sung Ah Yoo', Yoorim Oh', Youngmee Lee®'

! Dept. of Communication Disorders, Graduate School, Ewha Womans University, Master’s Student
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Purpose : This study aimed to examine the difference between a female synthesized voice
and a real voice based on multi-dimensional analysis.

Methods: Sixteen female adults aged between 23 and 35 years old participated in this
study. They read three sentences with their speech being recorded. In addition, 16 young
female voices were synthesized using the voice synthesis program Naver Clova Dubbing
and Typecast. The data for all 32 voices were measured in terms of 4 dimensions: speech
rate, prosody, articulation, and auditory-perceptual evaluation.

Results: First, the portion of synthesized voice pause was significantly longer than that of
the real voice. Second, there were no significant differences between synthesized and real
voice pitches. Third, the vowel duration in the CVC contexts was significantly longer than
that of the real voice, and the vowel space area of the synthesized voice was significantly
larger than that of the real voice. Finally, listeners perceived the real voice as being
softer than the synthesized voice. They also perceived the synthesized voice as being
faster and clearer than the real voice.

Conclusions: The current study found that female synthesized voices are different from
female real voices in terms of speech rate, articulation, and auditory perception.
Compared to the human voice, the synthesized voice represented a young female voice
with a faster speech rate and clearer articulation. Through experimental evaluations, we
have confirmed that TTS (text-to-speech) techniques successfully synthesize a real voice.
Keywords: Synthesized voice, real voice, acoustic evaluation, auditory-perceptual
evaluation, multi-dimensional analysis
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Figure 1. Example of pause analysis using Praat
Table 2. Perceptual evaluation questionnaire
Speech rate Very slow @® @ ® @ ® ® @ Very fast
Prosody Less of rhythm @® @ ® @ ® ® @ Full of rhythm
Speech intelligibility ~ Very unclear @® ©) ® ® ® ® @ Very clear
Softness Very hard @® ©) ® ® ® ® @ Very soft
Kindness Very unkind @® ©) ® ® ® ® @ Very kind
Preference Low preference @ ® ® @ ® ® @ High preference
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0.237979 10,0200 257571

ey

5000 Hz|

! F2 2/3)
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0237979 0020| 0050637
0 Visible part 0.308208 seconds 0

Total duration 0.308208 seconds

Figure 2. Example of F2 slope analysis using Praat
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.

Table 3. Descriptive results of overall speech rate, average
duration of pause, and portion of pauses in the synthesized
voices and real voices

Real voice Synthesized voice
Overall speech rate 5.20 ( .41) 5.35 (.53)
Average duration of pause 47 (1.21) .50 (.08)
Portion of pause 10.22 (4.39) 13.01 3.17)

Note. Values are presented as mean (SD).

2. @gxIRol B4

WAL THEH T WA B FAY FY, FH
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Hool 7654 A= Table 49 Pl thHFEAREAS A
Algt Ad, AASAET AL TR B 30=2.773,
p=100), TA FYHAL 3072334, p=.137), HA HA(A.
30=4.114, p=.052)A I3t 2lol& Holx] okojet.

Table 4. Descriptive results of pitch-related variables in the
synthesized voices and real voices

Synthesized voice

232.78 (31.73)
232.00 (32.58)
205.09 (63.81)

Real voice
217.79 (17.02)
217.18 (21.07)
165.77 (44.08)

Note. Values are presented as mean (SD).

Pitch average
Pitch median

Pitch range

AR e R 7187,V ESEo] Bd, CV
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HA(AL, 30=6.770, p=.014)°] AAS/JE} F9fstA Zith

Table 5. Descriptive results of F2 slope, vowel duration in the V
context, vowel duration in the CV context, vowel duration in
the CVC context, and vowel space area in the synthesized
voices and real voices

Real voice Synthesized voice
F: slope 7.54 ( 1.82) 8.00 ( 1.40)
Vowel duration in the 58.76 ( 9.85) 59.69 (10.73)

V context

Vowel duration in the
CV context

Vowel duration in the

57.65 (10.18) 76.54 (49.25)

CVC context 42.85 (7.19) 49.02 (931
Vowel space area 240973.49 389227.43
P (122536.32) (192174.36)

Note. Values are presented as mean (SD).
4. BRI 2ol 2
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CHAgRAREAS 2T, 81 3073.516, =.071), A4,
=731, p=399), 2A=(A3073.922, 057004 &
ot Ao|7k YetA] QSIAT,  HZ(Fy, 30=6.882, p=.014),
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Table 6. Descriptive results of speech rate, prosodic, speech
intelligibility, softness, kindness, preference in the synthesized
voices and real voices

Real voice Synthesized voice
Speech rate 3.85 (.70) 4.76 (1.20)
Prosody 417 (.59 4.67 (.89
Speech intelligibility 4.61 ( .44) 5.28 ( .42)
Softness 4.36 (.62) 3.64 (.50)
Kindness 4.15 (.62) 3.97 (.62)
Preference 4.13 (.53) 3.73 (.62)

Note. Values are presented as mean (SD).
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