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Overview | ID2Reflectance
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Industrial pipeline | Capture System

Lightstage 1

Lightstage 2

Lightstage 3

Lightstage 5

Our LightStage System

Complicated and High Cost 



Related Works

Facial Albedo Morphable, Smith et al. CVPR 2020 AvatarMe, Lattas et al. CVPR 2020

FitMe, Lattas et al. CVPR 2023 Relightify, Papantoniou et al. ICCV 2023



Challenge

High post-processing costs

Limited high-quality reflectance 
data available for purchase



Motivation

How to achieve facial reflectance reconstruction
for a single image with limited captured raw data?



Background | Capture SystemOur Capture System



Motivation



Motivation

Insight: Model the facial structure (lots of RGB data) and 
the appearance (limited reflectance data) separately.



Method | Pipeline

Stage 1. Codebook Learning 

Stage 2. Swapping Stage 3. Reflectance Inference



Method | Codebook Learning

Stage 1: Train a shared codebook by high quality facial RBG and reflectance data.

Stage 2: Train a multi-domain codebook to further improve facial reflectance reconstruction.

Visualization of codebook fusion weights.t-SNE distribution of latent feature zq for reflectance data and RGB data.



Method | Identity Swapping  

Codebook-based identity swapping: Once identity injection module trained on RGB data, which can be
automatically migrated to the facial reflectance domain.

Comparison of swapper module under different configurations. 
F16 means that the source identity is injected from an 
upsample layer with a feature size of 16x16.

Detailed architecture of our swapper module.



Experiments | Facial Reflectance Reconstruction



Experiments | Albedo Reconstruction & Relighting

Comparisons of our method with previous 
methods on albedo estimation



Experiments | Relighting results via hard inputs 



Ablation Studies | Reflectance Codebooks

Comparison to state-of-the-arts on the FAIR benchmark

Comparison of ID2Reflectance framework under different configurations. 
(1) joint codebook v.s. multi-domain codebooks for reflectance 
reconstruction, and (2) fixed swapping template v.s. closest swapping 
template for identity-conditioned reflectance prediction. 

Comparison of ID2Reflectance framework under 
different training data.

Reconstruction comparison of using joint and multi-domain 
codebooks. Inputs are the same faces from PBR domains.



Ablation Studies | Face Swapping

Cross-domain swapping comparison with other methods.
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