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Motivation & Innovations Architecture Overview Main Results
Long-form, multi-speaker conversational audio (podcasts, audiobooks) demands speaker ol apfi _ ... ) 90min VibeVoice-Eval benchmark: 108 podcast samples (1-30 min). Subjective: 24 annotators, ~6h audio.
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At 7.5 Hz (3200% compression from 24 kHz), a single encoder cannot balance acoustic fidelity and C ) DAC 4 400 2.738 3.433
semantic understanding. Coupled tokenizer improves WER (6.22 — 3.55) but speaker similarity User Input: Voice & Text Scripts WavTokenizer 1 75 2.373 4.049
collapses (0.68 — 0.45). Decoupled hybrid achieves the best balance: WER 1.84, SIM-0 0.64. Voice prompts + text scripts — LLM with hybrid context — Diffusion Head generates acoustic tokens — decoder synthesizes waveform. Ours (Acoustic) N/A 7.5 3.068 4.181
VibeVoice uses an LLM backbone with Next-Token Diffusion for audio generation. At each autoregressive step, the LLM
p=Ency(x), z=p+oc0¢ e~N(0,I), o~N(0,C,) reads text + previous audio context, then a lightweight diffusion head generates the next continuous audio token — Scalabilit
Unlike standard VAE where ¢ is learned, o-VAE samples from a fixed prior — preventing variance collapse in AR generation. . . y
decoded into waveform by the acoustic decoder.
Proxy task: Speech Reconstruction Model Short (0~12 min) Long (12~30 min)
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Standard LLM: h; - softmax — discreteword | VibeVoice: h; - diffusion - continuous audio vector

‘2 Conclusion

Acoustic Tokenizer (upper): o-VAE reconstructs waveform. Semantic Tokenizer (lower): ASR proxy task. Both at 7.5 Hz.

Acoustic (0-VAE): encoder-decoder ~340M params, continuous latent space, trained with DAC discriminator. ®)
PESQ 3.068, UTMOS 4.181 at 7.5 Hz. Train: Lpir = £ He —€fza » ty Py)

— predict the noise added to clean token

VibeVoice: zero-shot, long-form, multi-speaker podcast generation. 7.5 Hz tokenizers + LLM next-

Semantic (ASR proxy): mirrors acoustic encoder architecture, trained on ASR task for content-centric features. token diffusion — SOTA on subjective and objective metrics. 90 min, 4 speakers
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Decoder discarded after training. Infer (CFG): € = €uncond + W - (Econd — euncond) « amplify LLM conditioning (w=1.3) GitHub Star History
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Why o-VAE Enables Next-Token Diffusion

The Transformer runs once per token; only the tiny diffusion head iterates. Critically, 0-VAE enables Next-Token Diffusion: standard VAE’s learned variance collapses to near-zero, leaving no room for generation error. o-VAE }ode&checkpoints
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enforces a fixed variance o ~ N(O, Cg), creating a tolerance zone in latent space that absorbs the inevitable error accumulation from autoregressive generation — enabling stable synthesis over 90 minutes.
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