A Large-Scale 3D Face Mesh Video Dataset
via Neural Re-parameterized Optimization
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NeuFace-dataset

« We present NeuFace-dataset, the largest-scale in-the-wild 3D face video dataset.

« We provide accurate and spatio-temporally consistent 3DMM labels for 2D video datasets.
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Disclaimer: Videos are not included in our dataset. We augment existing 2D face video datasets with obtained 3DMM labels.



NeuFace-dataset

» We annotate 3D face meshes (3DMM) for incomparably large amounts of 2D face video datasets.
» Obtain 3DMMs for {MEAD / VoxCeleb2 / CelebV-HQ} with a novel 3D face optimization, called NeuFace.
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Multi-view / Monocular / Lab / In-the-wild Multi-view / Monocular / Lab / In-the-wild
“Large-scale” 2D face video datasets “Large-scale” face video + 3DMM datasets

Wang et al., "MEAD: A Large-scale Audio-visual Dataset for Emotional Talking-face Generation”, ECCV 2020.
Chung et al., "VoxCeleb2: Deep Speaker Recognition”, INTERSPEECH 2018.
Zhu et al., “"CelebV-HQ: A Large-scale Video Facial Attributes Dataset”, ECCV 2022.



Existing 3D face datasets
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Issues of existing 3D face datasets

Difficulties in acquisition

Limited sequences & identities

Short video duration

Limited capturing environments
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Problems of using off-the-shelf model as annotator

« Off-the-shelf neural models (e.g., DECA) reconstruct spatio-temporally inconsistent meshes on videos.
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Feng et al,, "Learning an Animatable Detailed 3D Face Model from In-The-Wild Images.”, SIGGRAPH 2021.



Baseline: Direct 3DMM fitting on videos

» Input: facial videos (multi-view or monocular).
» Supervision: Detected 2D landmarks.

« Optimization variable: 3DMM parameters (e.g., FLAME parameters) & camera parameters.
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Technical details are described in the main paper



Key idea of NeuFace optimization

» Input: facial videos (multi-view or monocular).
» Supervision: Detected 2D landmarks.

« Optimization variable: Neural parameters (w) representing 3DMM & camera parameters.
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NeuFace optimization: generating 3DMM annotations
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Comparison with the baseline
(Direct 3DMM optimization)
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NeuFace: Loss ablation
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DECA vs. NeuFace
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Application of the NeuFace-dataset



Learning 3D human facial motion prior

» We train different generative 3D facial motion priors using:
(1) existing, small-scale motion capture dataset,
(2) 3D face mesh sequences in NeuFace-dataset

« With the learned prior, we randomly generate long-term motions (10s), given only a starting frame.

Prior trained with
NeuFace-dataset
(ours)

Technical details are described in the main paper



Learning 3D human facial motion prior

» We train different generative 3D facial motion priors using:
(1) existing, small-scale motion capture dataset,

(2) 3D face mesh sequences in NeuFace-dataset : Generates natural, smooth facial motion

« {Large-scale, diverse, natural} motions in our dataset help understanding human face dynamics!

Prior trained with
NeuFace-dataset
(ours)

Technical details are described in the main paper



We expect NeuFace-dataset can open up
hew opportunities for the 3D face community.

Thank you for your attention!



