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Overview



Contribution
• We propose a HandAvatar framework, the first method for neural hand rendering with self-occluded illumination
• We develop MANO-HD and a local-pair occupancy field (PariOF) that fit hand geometry with personalized shape 
• We propose a self-occlusion-aware shading field (SelF) that can render hand texture with faithful shadow patterns 
• Our framework is end-to-end developed for free-pose realistic hand avatars. Extensive evaluations indicate our 

method outperforms prior arts by a large margin



Overall Framework



Method Details



• A high-resolution hand mesh template with

• 12,337 vertices

• 24,608 faces

• Optimized skinning weight

• Shape Fitting: 

• An MLP to predict template displacement

• A silhouette loss to optimize MANO-HD towards personalized shape

MANO-HD



• Local pair: two parts that are physically connected

• Part-space encoder with a PointNet

• Local pair decoder with a PointNet

• A L2 loss to learn occupancy field

• Across-part consistency is achieved

Local-Pair Occupancy Field



• Volume rendering

• X denotes albedo, illumination, or RGB values

• Albedo field

• Anchors on MANO-HD surface with albedo encodings

• Point interpolation and an MLP to predict albedo value

• Directed soft occupancy to reveal self-occlusion relationship

• Occupancy with soft sigmoid

• Accumulate maximal soft occupancy along rays

• Illumination Field

• A MLP to predict illumination value with pose, positional encodings, and directed soft occupancy

• LIPIPS loss and L1 loss to learn from RGB information

Self-Occlusion-Aware Shading Field



Experiments
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Numerical Metrics



Visualization Comparison
SelfRecon HumanNeRF ours GT SelfRecon HumanNeRF ours GT



Ablation on SelF



Thanks

seanchenxy.github. io/HandAvatarWeb


