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If speech needs 600-1500 ms to
generate, P2 cannot wait until the end
and still respond after only ~200 ms.

Therefore, P2 must predict the
upcoming TRP while P1 is still
speaking.

rhythm, prosody, gaze, face motion,

Prediction is multimodal: speech
posture, and dialogue context. [
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dyadic multimodal scenario

Very complex

Personality, environment, etc.
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MultiModal Voice Activity Projection: MM-VAP (model overview)
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NATURAL USER BEHAVIOR
The Haru setting is less
controlled than the datasets:
users pause, overlap, interrupt,
move, look away, or leave the
camera view

PARALLEL MODULES
Camera acquisition, face tracking,
audio processing, synchronization,
model inference, event filtering,
and robot control run at the same
time

COMPUTATIONAL LOAD INPUT QUALITY

Missing faces, unstable
tracking, robot self-noise, room
noise, and occlusions can
reduce prediction reliability

Pretrained audio-visual backbones
increase inference cost, memory
demand, and latency under robot-
side hardware limitations

STABLE ROBOT OUTPUT
Frame-level predictions need
smoothing before action. Degraded
or unstable signals require
conservative rules: wait, keep
gaze, or suppress intervention

MODALITY AWARENESS
The controller needs the predicted
event together with modality
availability and confidence, so
incomplete inputs are visible to the
behavior layer

Sensing — Sync — Inference — Filtering — Control
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Deployments constraint Conclusio next st

VA-related pretrained backbones
outperform generic encoders
and precomputed visual features
VA pretrained encoders transfer ,
effectively from speech-activity
tasks to future voice activity
projection

MM-VAP predicts the
conversational-floor events most
relevant to mediation: Hold, Shift,
Overlap and speaker-future
activity

MM-VAP connects multimodal
conversational perception with >
adaptive robot behavior

Current evidences remain offline
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Future line

Add text modality with semantic completeness
prediction

Unify audio,visual and semantic evidece in a
new trimodal MM-VAP

Full-duplex interaction with continous listening
and barge-in

Online inference and confidence-aware control

Validate timing in 1:1 dialogue and two
participants

Real time implementation with lighter
backbones

Ablation design for single-modality unreilable

Robot real world technology validation and
effectiveness in mediation
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