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Abstract. The objective of this paper is to jointly synthesize interac-
tive videos and conversational speech from text and reference images.
With the ultimate goal of synthesizing human-like conversations, recent
studies have explored talking or listening head generation as well as con-
versational speech generation. However, these works are typically studied
in isolation, overlooking the multimodal nature of human conversation,
which involves tightly coupled audio-visual interactions. In this paper,
we introduce TAVID, a unified framework that generates both interac-
tive faces and conversational speech in a synchronized manner. TAVID
integrates face and speech generation pipelines through two cross-modal
mappers (i.e., a motion mapper and a speaker mapper), which enable
bidirectional exchange of complementary information between the audio
and visual modalities. Extensive experiments demonstrate that TAVID
generates realistic and well-synchronized interactive dialogues, achieving
strong visual quality, accurate lip synchronization, and natural turn-
taking.

1 Introduction

Synthesizing highly realistic, multi-speaker conversational scenes directly from
text scripts represents a significant frontier in generative AI. Natural human
conversation is an inherently dyadic and multimodal process [9,[22,29}35] that
requires the holistic synthesis of both the acoustic dialogue and the bidirectional
visual interactions. However, prior work has predominantly approached face ani-
mation as a single-role task, including talking head [3}7,13)14/24,33] and listening
head generation [19}/21,27.37], which focus solely on one-sided communication.
While recent interactive head generation methods [10128,/30)36138] model dyadic
interactions, they still rely on pre-recorded audio and cannot create new speech
content, whereas cascaded text-to-speech (TTS) workarounds suffer from error
accumulation [13}32].
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Fig. 1: The overall architecture of TAVID. Given a text dialogue and a reference image,
our approach jointly synthesizes interactive video and conversational speech, guided by
two cross-modal mappers.

In this paper, we propose TAVID, a unified framework for Text-driven Audio-
Visual Interactive Dialogue generation. TAVID jointly generates conversational
speech and interactive videos from a text dialogue and reference images through
two novel cross-modal mappers, enabling flexible content creation and automatic
speaker modeling. The Motion Mapper converts the dialogue into dyadic motion
features that dynamically alternate between speaking and listening states, adopt-
ing a joint self-attention mechanism for bidirectional information exchange be-
tween speakers. Meanwhile, the Speaker Mapper produces speaker features con-
sistent with the visual identity, ensuring the synthesized voice aligns with the
target participant’s visual persona. To our knowledge, this is the first attempt to
jointly synthesize interactive video and conversational speech from text scripts.

2 TAVID

2.1 Network Architecture

As depicted in Fig. [I, TAVID consists of two key pipelines, interactive video
generation and conversational speech synthesis, interconnected through the pro-
posed cross-modal mappers.

Text-to-Semantic Module. Following CoVoMix , the text-to-semantic
module converts a text dialogue x into dual-stream semantic tokens S = [sq, sa],
one per participant. Distinct from CoVoMix, we adopt the SeamlessM4T
semantic tokens, which carry rich paralinguistic information ; we hypothe-
size such cues benefit not only expressive speech but also dynamic facial
video, as validated in Sec.

Video Generation. Our video pipeline builds on the latent-diffusion talking-
head model Hallo2 , whose visual denoiser is conditioned on reference spatial
features cper from a parallel ReferenceNet, a face embedding cgace, and the inter-
active motion features cpmot produced by the Motion Mapper from S—the key
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driver of natural dyadic interactions. Both participants are produced by swap-
ping the input streams, using S = [s1, 2] for s; and the reversed S’ = [so, s1]
for the interlocutor ss.

Speech Generation. To generate the conversational speech, a flow-matching [18]
acoustic denoiser converts S into a mel-spectrogram that is rendered by a pre-
trained vocoder [16]. Per-stream speaker embeddings condition the voice: audio-
driven embeddings [31] are used during training, whereas at inference the Speaker
Mapper predicts face-driven embeddings from the reference image.

Cross-modal Mappers. Conditioning both pipelines on the shared tokens S
alone is insufficient to capture the rich audio-visual correlations of real conver-
sation. We therefore introduce two cross-modal mappers, described below, that
form a bidirectional pathway between the video and speech pipelines to yield
tightly coupled audio-visual outputs.

2.2 Motion Mapper

The Motion Mapper aims to generate interactive motions from multi-stream se-
mantic tokens S, which requires capturing both the stream-specific information
and the interdependencies between the two streams. To this end, we introduce
a joint self-attention mechanism, inspired by the MMDiT block [8], which ef-
fectively models both modality-specific behaviors and cross-modal correlations
between text and image. As shown in Fig. [} each semantic stream is modu-
lated (LayerNorm and Linear) before a joint self-attention layer captures the
mutual dependencies between the two streams; the refined representations are
then concatenated and projected by Linear layers into the interactive motion
feature c,,0t, capturing both stream-specific cues and cross-stream correlations.

2.3 Speaker Mapper

To tightly align acoustic and visual identity, the Speaker Mapper estimates vocal
characteristics from two complementary visual features readily available from the
video pipeline: the face embedding cgace, which provides the primary identity
cue, and the ReferenceNet spatial features cper, which offer rich discriminative
cues [4,/6/20]. As shown in Fig. [1] (rightmost), cret and cgace are fused through
a lightweight network [11] to predict the audio-driven embedding e24di°. The
Speaker Mapper fy is trained with an L2 regression loss between its prediction

fo(Crace, Crer) and the target audio-driven embedding eggfio

3 Experimental Results

Interactive Head Generation Evaluation. As shown in Fig.[2] TAVID pro-
duces accurate lip synchronization, expressive non-verbal motions, and smooth
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Table 1: Quality comparison of interactive head generation on the Seamless In-
teraction test set. Subjective evaluation is presented with 95% confidence intervals.

Subjective Metrics Objective Metrics
Visual Quality? Lip Sync? Turn-takingt FID| FVD] LPIPS| LSE-Ct LSE-D] RPCC| ASID] AVar|

DIM Audio 2.0940.20 2.00+0.21  2.334+0.23 29.715 279.673 0.240 2.620 11.366 0.086 0.902 0.110
DIM TTS 2.114+0.23 2.33+0.24  2.384+0.22 30.423 283.056 0.255 2.480 11.620 0.061 1.010 0.229
Ours Text 3.75+0.23 3.80+0.23 3.84+0.24 16.625 179.305 0.056 6.457 8.403 0.031 0.489 0.011

Method Source

Like would | take that all in like one semester?
0- MO

You can spread it out but we recommend that you Table 2: Ablation on paralinguistic tokens
o> Wi pufmpe Spara for talking (THG) and listening (LHG)
head generation; bold is better.
THG LHG
FDJ RPCC|

Method
FVD| LSE-Ct

Exp Pose Exp Pose

TAVID 245.493 7.537 16.03 0.04 0.01 0.02
w/0Spara  266.942  6.645 16.39 0.05 0.01 0.04

Fig. 2: Qualitative example of TAVID
on the Seamless Interaction test set.

transitions between speaking and listening states, with prosodic emphasis re-
flected in dynamic facial expressions. Here, emphasized syllables (/'m/, /j/;
yellow) drive precise lip motions, while prosodic stress elicits raised eyebrows
and forehead wrinkles (cyan). Notably, from text input alone, TAVID generates
overlapped video and speech with appropriate, fully synchronized timing.

We compare TAVID against DIM , including a TTS-cascaded variant
using our generated audio (Tab. . TAVID significantly outperforms the baseline
across all metrics, and the cascaded DIM degrades further, underscoring the
advantage of our end-to-end approach.

Paralinguistics in Video Generation. To identify the effect of paralinguistic
information, we compare TAVID (with paralinguistic tokens Spara) against a
HuBERT —based variant with limited prosodic cues . As shown in
Tab. [2| omitting them degrades both talking and listening head quality—most
notably lip-sync and motion coordination (RPCC)—confirming the effectiveness
of Spara for realistic, interactive facial dynamics.

4 Conclusion

In this work, we presented TAVID, the first unified framework to jointly syn-
thesize conversational speech and dyadic visual interactions directly from text
scripts through two cross-modal mappers. Extensive experiments confirm its
effectiveness in producing realistic interactive dialogues, with paralinguistic to-
kens further improving expressive facial dynamics. We believe TAVID provides a
solid foundation for human-like conversational systems and highlights the value
of modeling tightly coupled audio-visual interactions in multimodal synthesis.
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