pISSN 2005-8063 DEI-_+_ EIQI‘ %*o-l J-l_l'-é-l'

] 6t 1 0 A B} §| &
eISSN 2586-5854 = .[ 3@ 1 J;EI I
2025. 6. 30.

Vol<31972042 Phonetics and Speech Sciences https://doi.org/10.13064/KSSS.2025.17.2.039
pp. 57~

W) Check for updates

Expressive voice conversion enhancing prosody and emotion
consistency™

Su-Jin Koo * Hoi-Rin Kim**

School of Electrical Engineering, Korea Advanced Institute of Science & Technology (KAIST), Daejeon, Korea

Abstract

In Korean voice-conversion tasks, not only converting speaker identity but also preserving prosody and emotional
consistency is essential, as intonation and rhythm are crucial in conveying meaning in the language. However,
conventional voice-conversion (VC) systems focus primarily on altering speaker timbre while overlooking expressive
aspects such as prosody and emotion. This limitation becomes particularly problematic in applications such as animation
dubbing or emotionally expressive voice generation, where nuanced delivery is critical. Hence, we propose a novel
expressive voice-conversion (EVC) model. Our model is based on the triple adaptive attention normalization—VC
framework and introduces a prosody embedding that combines FO, energy, and emotional attributes represented by
valence, arousal, and dominance (VAD). This embedding captures the prosodic characteristics of Korean more precisely.
Furthermore, we adopt mix-layer normalization to suppress prosodic information in the speaker encoder, thereby
enhancing the separation of speaker identity and prosody. To further strengthen emotional expressiveness, a dedicated
VAD predictor is incorporated to guide emotion learning. Experiments conducted on Korean speech data show that our
model outperforms existing EVC systems in terms of prosody preservation and emotional delivery. Notably, our model
achieves an average prosody mean opinion score of 4.11, thereby indicating the generation of natural and expressive
Korean speech. This study demonstrates a promising direction for improving both accuracy and expressiveness in VC
systems
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Figure 1. Training process of proposed model
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i
(%) (@D) @D) PCC(1)
StyleVC 57.7 0.591 0.717 0.853
UuUvVC 22.1 0.652 0.708 0.968
TriAAN-VC 28.7 0.762 0.739 0.970
Proposed 23.7 0.751 0.745 0.971

CER, character error rate; SECS, speaker embedding cosine
similarity; FO PCC, FO pearson correlation coefficient;
Energy PCC, energy pearson coefficient; UUVC, unified
unsupervised voice conversion; TriAAN-VC, triple adaptive
attention normalization-voice conversion.
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¥ 2. 4 37} AP (unseen speakers)
Table 2. Objective evaluation results (unseen speakers)

i CER SECS FO PCC Energy
Ht
(L .%) (H (H PCC(T)
StyleVC 55.1 0.609 0.720 0.871
UuvC 22.1 0.649 0.689 0.967
TriAAN-VC 27.6 0.767 0.742 0.971
Proposed 22.1 0.759 0.747 0.973

CER, character error rate; SECS, speaker embedding
cosine similarity; FO PCC, FO pearson correlation
coefficient; Energy PCC, energy pearson coefficient;
UUVC, unified unsupervised voice conversion ; TriAAN-VC,
triple adaptive attention normalization-voice conversion.
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Table 3. Subjective evaluation results (unseen speakers)

At NMOS( 1) | SMOS(1) PMOS( 1)
StyleVC 2.08 1.92 3.30
UuuvC 3.41 2.99 3.39
TriAAN-VC 3.30 3.38 3.85
Proposed 3.40 3.39 4.11

NMOS, naturalness mean opinion score; SMOS, speaker
similarity mean opinion score; PMOS, prosody similarity
mean opinion score; UUVC, unified unsupervised voice
conversion: TriAAN-VC, triple adaptive attention
normalization-VC.
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4.3. Ablation Study
4= Aok B 0 TA Qa7 AR Al X =
Q&S #4131 ablation study 2 -5 LFEFHTE. Seen speaker 271
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S 553 2% 292 CER 23.7%, SECS 0.751, FO PCC 0.745,
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¥ 4. Ablation study 23}
Table 4. Ablation study results

Prosody Mel2VA CER( | ,%) SECS( 1) FO PCC( 1) Energy PCC( 1)
em'bed- MixLN D. e Seen Unseen Seen Unseen Seen Unseen Seen Unseen
ding dictor
x X X 28.7 27.6 0.762 0.767 0.739 0.742 0.970 0.971
O X X 28.5 273 0.762 0.767 0.739 0.743 0.970 0.971
O O x 23.9 223 0.750 0.758 0.741 0.745 0.971 0.973
x x O 27.0 26.1 0.765 0.769 0.740 0.743 0.971 0.972
O O O 23.7 22.1 0.751 0.759 0.745 0.747 0.971 0.973

MixLN, mix layer normalization; CER, character error rate; SECS, speaker embedding cosine similarity; FO PCC, FO pearson

correlation coefficient; Energy PCC, energy pearson coefficient.
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