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What Is Talking-Head
Generation?

Goal: create a speaking face video

Input: image / audio / text / motion

Output: talking-head video

Uses: digital humans, education, meetings, entertainment
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Motivation and Research
Questions

The field is growing fast

* Many new models

« Many datasets

* Many evaluation metrics

* Hard to understand the full picture

Our goal: provide a clear and practical overview

We ask three questions:
How have talking-head models changed?
What datasets are used?

How do researchers evaluate models?




ur Study Framework

117 papers from 2021-2025

We analyze:

Model directions

Input signals

Datasets

Evaluation metrics

Methods: taxonomy + trend analysis
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Fully Controllable Identity-Preserving Talking Heads

Depth-Aware GAN-Based Talking Head Synthesls
Modeling

StyleHEAT (ECCV 2022)
StyleTalker (ACM MM 2022)
SPACE (ICCV

DAE-Talker (ACM MM 2024)
LSR (ICCV 2021}

Diet {Arxiv 2023)

DCK (TMM 2022)

MetaPortrait (CVPR 2023)
InsTaG (CVPR 2025)
StyleSync (CVPR 2023)
Stylatinsyne (1CCY 2024)
FrooAuatar (SIGGRAPH 2024)
IM-Portrait (CVPR 2025)
MGGTalk (CVPR 2025)
TalkingGaussian (ECCV 2024)
PointTalk (AAAI 202

{
Neural Radiance Fields for 3D Talking Heads

High-Fidelity and Real-Time Diffusion Models

SyncAnim:
Teller (CVPR
MobilePortrait [CVPR 2024)
GLDiTalker (1JCAI 2024)
MuseTalk (Arxiv 2024)
LatentSync (Arxiv 2

Hallo3 [Arxiv 2024)
FLOAT (ICCV 2025)

MODA (ICCV 2023)
GAIA (ICLR 2024)
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[Ger pose Portrait

2024)
LivePortrait (Arxiv 2024)
HunyuanPortrait [CVPR 2025)

—{ Multimodal Fine-Grained Facial Cantrol
L

2024)
LipSync3D (CVPR 2021}
L

MOoEE (CUPR 2025)
MEDTalk (ACM MM 2025)
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DEEPTalk (AAAI 2024)
VQTalker (AAAI 2024
AZV-Diffusion (ICCV 2022)
DIRFA (PR 2023]
CodaTalker 1cvv:'zm|
FACIAL (ICCV 2021)

MeshTalk (ICEV 2022)
FADM (CVPR 2023}

Speech i Learning
{

(CVPR 2022)
Wav2Sem (CVPR 2025)

202
(SIGGRAPH 2023)
Learn2Talk [TVCG 2024)
PMMTalk (TMM 2023)
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. | Emotion-Driven Talking Head Synthesis
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Style-C: and P

(SIGGRAPH 2022)
Speech2Lip (ICCV 2023)
SeeWnatus:

EmoTalk (ICCV 2023)
SIGGRAPH 2023)

StyleTalk+ + (TPAMI 2024)
mic 2023)

Imitatar (ICCV 2022)
oi Talk (TOG 2023)
AdaMesh (TMM 2024)
VAST (ICCV 2023)

(AAAI 2024)
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10 major research directions




Main Model Trend

From lip sync to rich communication
« Better facial motion

* More emotion and style

« Stronger identity preservation

* More user control

« More unified systems
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Visual Quality

Dataset Trends

Datasets are becoming more diverse

» Early: VoxCeleb, LRS, GRID

» Later: HDTF, CelebV-HQ

* More emotion datasets: MEAD, CREMA-D, RAVDESS
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Visual Quality

Evaluation Metric Trends e -

Evaluation is changing
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From visual quality

To synchronization

To geometry and motion

To emotion and controllability

Visual Quality Audio-Visual Synchronization
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Practical Guidelines & Future

Better evaluation should include:
* Visual quality

* Audio-visual sync

 |dentity preservation

* Motion stability

* Human evaluation

Future directions:
semantic understanding, low-shot personalization, long-term stability, ethics.

Related work: Zhang, Z., Wang, L., Zhang, Y., and Gao, Y.

“Temporally-Aligned Evaluation for Audio-Driven Talking Head Generation.”
arXiv:2606.01031, 2026.
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Conclusion

Main message:

Talking-head generation is moving from visual
realism to meaningful communication.

Our contributions:

* 117-paper survey

* Method taxonomy

« Dataset trend analysis

* Metric trend analysis

 Practical guidance

RN



/

|
1]
nk yo
ha

T



