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Facial images contain both identity attributes (structure, age, gender) and mutable factors (pose, expression, emotion).
Existing datasets lack sufficient diversity in mutable factors, limiting robust identity-aware generation.
Diffusion models improve realism but still struggle to control pose/expression/emotion while preserving identity.
FaceCrafter addresses this via lightweight modules + disentanglement, enabling independent control and strong ID-only performance,
positioning it as a more robust identity-conditional foundation model.

Overview of FaceCrafter

Base Model: Arc2Face, an ID-conditional diffusion
model built on Stable Diffusion, using ArcFace features
as identity embeddings.
Control Modules:

Landmark → pose/expression (MediaPipe)
Emotion → valence-arousal + 8-class vectors
(EmoNet)
Lightweight modules added to cross-attention using 

              IP-Adapter style
Pre-training Stage (a, b): Pre-train modules separately
Joint Disentanglement Training (c):

Integrates pre-trained Landmark and Emotion
control modules with the ID module.
Uses Intra-Batch Mixed Conditioning: mixes
combinations of ID, pose, and emotion within each
batch to encourage disentanglement.
Applies Attention Disentanglement (AD) Loss to
explicitly separate features of different control
conditions.

Quantitative Results:
Outperforms existing methods in pose, expression, and
emotion control using only 5% additional parameters.
Emotion accuracy improved by 25% over baselines; +9% gain
with Emotion Control Module.
Joint Disentanglement Stage improves overall control
compared to Pre-training Stage.
Strong generative ability and diversity even under ID-only
conditioning.

Ablation Study of AD Loss:
AD Loss significantly boosts diversity, especially for
expressions.
Slight FID drop without AD Loss indicates minor trade-off with
image quality.

Qualitative Results:
More accurate control of pose and expression than baselines.
LMK + EMO control improves emotion generation.
Under ID-only conditioning, generates more diverse poses,
expressions, and emotions than Arc2Face.


