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In my dissertation, I investigate the potential of using artificially generated emotional speech
datasets as substitutes for human-recorded data in Japanese text-to-speech (T'TS) synthesis. Given
the limited availability of emotional datasets in Japanese, collecting high-quality human-recorded
emotional speech is both costly and time-consuming. My objective was to determine whether a
synthetic dataset could effectively support TTS models in generating speech that convincingly
conveys emotions without relying on extensive human-recorded data.

To start, I discuss the significance of emotional speech synthesis. Integrating emotions into
synthetic voices enhances the quality of human-computer interaction, making applications like
virtual assistants and customer service more engaging and relatable. However, due to the scarcity
of available emotional data, developing expressive TTS in Japanese has been challenging. This led
me to test synthetic data as a potential solution to bridge this data gap.

For this study, I chose Tacotron 2, an end-to-end TTS model that converts text to mel-
spectrograms, which represent sound frequencies over time. These spectrograms are then converted
to audio using WaveGlow as the vocoder. Tacotron 2’s accessibility and effectiveness in other TTS
tasks made it an ideal choice for examining emotional synthesis in Japanese. I used several objective
metrics, including Mel-Cepstrum Distortion (MCD) and Signal-to-Distortion Ratio (SDR), to
evaluate the quality of the synthesized speech and to quantify how closely it approximated human
speech in clarity and accuracy.

To establish a baseline, I conducted a preliminary test with Tacotron 2 using a standard Japanese
dataset from Mozilla’s Common Voice. This test demonstrated that while Tacotron 2 could manage
basic Japanese synthesis, it faced consistency issues, particularly in pitch and naturalness. These
results highlighted areas where Tacotron 2 would require refinement for more effective emotional
synthesis.

In the main experiment, I created an artificial emotional dataset using Voiceroid 2, a Japanese
TTS system capable of generating speech in various emotional tones—happiness, anger, sadness,
and neutrality. By synthesizing speech samples across these emotional categories, I built a dataset
large enough to train Tacotron 2. This allowed me to examine whether Tacotron 2 could learn to
express different emotions in Japanese using a synthetic dataset in place of human-recorded data.

I employed two training approaches for Tacotron 2: one model was trained from scratch, while the
other used a “warm-start” with pre-trained parameters from the initial experiment. My findings
indicated that the warm-start model generally performed better, achieving higher spectral accuracy
and producing more authentic emotional expressions, which suggested that pre-training enhanced
Tacotron 2’s ability to convey emotions.

To obtain subjective feedback on the synthesized speech, I developed a simplified Mean Opinion
Score (MOS) survey. The dataset was divided into “unique” and “shared” sentences, both of which
were synthesized by Tacotron 2 and Voiceroid 2. Unique sentences contained only one emotion type
per batch, while shared sentences were distributed across all batches to enable comparative analysis.
This setup allowed participants to assess each system’s performance in terms of naturalness,




intelligibility, and emotional congruence—the alignment between the voice tone and the emotional
content of each sentence.

The survey results indicated that Voiceroid 2 generally received higher ratings than Tacotron 2,
particularly in emotional fidelity and naturalness. Emotionally congruent sentences, where the
emotional tone matched the sentence’s content, received higher scores, demonstrating the
importance of alignment between emotional tone and meaning. While Tacotron 2 was able to
replicate some basic emotions, it encountered challenges with more nuanced or complex expressions,
such as mixed or subtle emotional cues. Accurate pitch, especially for emotions like anger or sadness,
emerged as a critical area for improvement in achieving convincing emotional synthesis.

Overall, I found that while Tacotron 2 could capture basic emotional expressions with the synthetic
dataset, replicating the full range of human emotional nuances remained a challenge. The predefined
emotional styles in Voiceroid 2 lacked the depth and complexity typically found in human speech,
which limited Tacotron 2’s ability to model more subtle emotional variations. Nonetheless, this study
shows that synthetic emotional datasets offer a viable solution for overcoming data scarcity in
Japanese emotional TTS.

In conclusion, my research suggests that while synthetic datasets are a promising resource for
developing emotional TTS models in under-resourced languages, achieving high-quality emotional
synthesis will require further advancements in both dataset quality and model training methods.
This work contributes to the broader effort to create expressive and engaging TTS systems for
languages with limited emotional data, while also identifying future directions for improving
emotional fidelity and naturalness in synthetic speech.




FERROER

ZOFXTIE, BAGEOKEEFABRIZOWTHET S, £7. BIEEH AT 23 E % ik
2L, BEIEEFERICBW CTOBIROEEE T — X ICBT DR 2 BRI L B o —ffE 21T
polz, WIZ, NTHT —ZPEREIEH LGB = A FIE L2483 5, Voiceroid Hiffiz HWTH
AFBEORBIEEFT — 2y hEER L., TONFIITEFEHEEOLR 2 AW 2R - 727
— Xty FEMEHR LT, S5, MEAZRERIBFEZELC T, MEOBWEFESRET LV ERE L T
Wb, E LT, EESTHARICHRELRRELY ERIICFRFE L, ARBREERB L LT HD0ET
NOWHE (77 A Fa—=27) 2179, 52, LD Voiceroid TIER S N7=T7 —% & HENERR
ENFET—2EZEN2—VRBEEZ A CHIER L, R, SEARETVvEAWCHEBER SN
HREOEEX, tOEEEZ FR2b00, ERAMEOH D HSICEWEEEHEFL TS Z L 2R L
oo LIERoT, ANLWICIEES N T — 2 BB EF AR E WO ¥ A7 IZBWTIHIT —4 & LT
EHATEDZ L AR L, AFRIZBWTHLNILEZZ &2, BAREUANOSIEICHILET S Z
EEMGTE, BIEEFAROBEMAETRD L Z LICELICHBIRTE D EE2bND,

fEmme LT, FHIL, SROBBEEFAKEZOBRTIERBE~ORARY Tk E Lo, A TH
HE. HARSFEAF ST, 55 0H S, = L CHIOEIEN TS AROSBHICB O TCHEE t> T D
DEIRONET — X OFAETHANTLHT — XX DT —ZPERICE Y BRREFAREH T 5 &0
IR OWTRIEZ B2 MR EZ G- S s, 2B, BRSHEWE, 55408, N TH6E
72 EEB ORI DURRREICKR L CHRT D E AR LONRH 5,

Lo TEHIT, HE(THOFMERGINIERBHDLHD ERD D,




