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From Turn-Based to Chronological Thinking in Full-Duplex SDLMs
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2. Key Idea / Contributions

« User speech is encoded by a streaming speech encoder at 12.5 Hz.
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Introduce chronological thinking for
full-duplex SDLMs: a strictly causal,
on-the-fly reasoning mechanism while
listening.
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Rep 1t silence tol with
compact structured thinking-chain tokens,
enabling preemptible reasoning with no
additional latency.

Show consistent gains in response quality
and strong full-duplex interaction

* A decoder-only LLM backbone predicts agent text tokens.
* An autoregressive Transformer decoder predicts audio tokens.

« Chronological thinking tokens are inserted during the listening phase instead of
ing without extra latency.

repeated <SIL> tokens, enabling p! ptible r

° Strictly causal

G No additional latency

« Inspired by the Adaptive Control of Thought-Rational (ACT-R) cognitive architecture.
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7. Conclusion / Takeaways

It improves response quality. P
especially on reasoning-heavy a9
tasks, without adding latency.

discounts, or special perks
Agent Response:
Cortairdy! For a birthday celebration, | recommend a place

that offers a special dining eaperience. Do you have a
preferred cuisine or location in mind?

Chronological thinking gives full-duplex
SDLMs a human-like thinking-while-
listening ability.

Chronological thinking does not harm turn-taking
or barge-in performance.
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It is causal, compact, and /\/

preemptible. |||
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® Human evaluators prefer the model with
@A @ chronological thinking in both audio fidelity
and content quality.

It robustly supports conversational
dynamics such as turn-taking and
user barge-in.



