Index-Echo: from speech translation to speech generation

o Speech-to-text translation (S2TT) end-to-end supervised
Source speech AuT encoder Audio connector Index-Translate Target text
waveform x(t) > Qwen3-Omni audio tower > frame projection > Qwen3.5 decoder 2B / 9B > translation y

S2TT training updates the speech encoder, connector, and translation decoder from speech-text supervision.

e Speech-to-speech translation (S2ST) source-voice conditioning
S2TT outputs Token alignment Hidden2CV mapper CosyVoice3 LM Speech codec
target text y > h to CV3 token positions > f(h, e, language) -> e_hat > semantic speech model > FSQ, 25 Hz

last hidden states h CV3 text embedding e(y) ~26M trainable params frozen for alignment
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Reference prompt CampPlus Flow / DIiT HiFT vocoder > '|||| ||||"
text, speech tokens and features source-speaker embedding codec + voice -> acoustics waveform synthesis h
speec

Source speech also supplies the reference prompt and the CampPlus voice condition; the translated-text slot is replaced by e_hat.

TRAINING SEQUENCE

I 1 S2TT: supervised speech translation — > | 2 S2ST: frozen-model alignment — > | 3 DiffRO: end-to-end refinement



