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Abstract

Generating natural listener responses in conversational
scenarios is crucial for creating engaging digital humans
and avatars. Recent work has shown that large language
models (LLMs) can be effectively leveraged for this task,
demonstrating remarkable capabilities in generating con-
textually appropriate listener behaviors. However, current
LLM-based methods face two critical limitations: they rely
solely on speech content, overlooking other crucial com-
munication signals, and they entangle listener identity with
response generation, compromising output fidelity and gen-
eralization. In this work, we present a novel framework that
addresses these limitations while maintaining the advan-
tages of LLMs. Our approach introduces a Multimodal-LM
architecture that jointly processes speech content, acous-
tics, and speaker emotion, capturing the full spectrum of
communication cues. Additionally, we propose an identity
disentanglement strategy using instance normalization and
adaptive instance normalization in a VQ-VAE framework,
enabling high-fidelity listening head synthesis with flexible
identity control. Extensive experiments demonstrate that
our method significantly outperforms existing approaches
in terms of response naturalness and fidelity, while enabling
effective identity control without retraining.

1. Introduction

Generating natural and responsive listener behaviors is cru-
cial for creating engaging conversational agents and avatars,
which has recently attracted increasing research interest due
to its wide range of applications in human-computer inter-
action [21, 50, 53], digital humans [55, 56], virtual real-
ity [18, 19], metaverse [8, 9, 30], etc. While humans nat-
urally provide non-verbal feedback through facial expres-
sions and head movements during conversations, synthesiz-
ing these subtle yet meaningful responses remains a signif-
icant challenge in computer vision and graphics.
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Figure 1. Comparison between LM-listener [24] and our method.
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Several notable approaches have emerged in this rapidly
evolving field, e.g., Zhou er al. [55, 56] established a bench-
mark and a speaker-listener architecture for 3DMM [3] pre-
diction; Learning2Listen [23] improved accuracy with VQ-
VAE and motion-audio cross-attention; DIM [37] added
self-supervised contrastive learning; while ELP [31] used
emotional priors for more expressive outputs. A recent
breakthrough came with the LM-listener [24], which shows
that large language models (LLMs) can be effectively lever-
aged for listening head generation. By tapping into the
rich semantic and contextual understanding capabilities of
LLMs, LM-listener showed remarkable effectiveness in
generating contextually appropriate listener responses from
speaker speech content alone. This success revealed a
promising direction: the strong prior knowledge embed-
ded in LLMs about human communication patterns can be
transferred to guide the generation of non-verbal responses,
fundamentally advancing the field beyond traditional listen-
ing head generation approaches.

However, realizing the full potential of the LLM-based
framework requires addressing two critical limitations in
LM-Listener [24]. First, its unimodal approach (relying
solely on speech content) fails to capitalize on the rich mul-
timodal nature of human communication, where acoustic
information and facial expressions significantly influence
listener responses. Second, its entangled handling of lis-
tener identity and response generation not only compro-
mises output fidelity but also limits the model’s ability to
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