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Motivation

Goal

We aim to reconstruct human avatars with realistic 
body shapes and vivid fine-grained details from 
monocular video.

Our goal is to improve performance across novel 
view synthesis, unseen pose rendering, and accurate 
shape reconstruction simultaneously.

Stable without Details: Canonical space rendering 
provides stable avatars but struggles with fine-grained 
details, leading to distortions.

Detailed but Fragile: Local feature encoding captures fine 
details but is sensitive to sparse input, causing artifacts.

Our Approach: We learn a canonical representation via a 
non-linear mapping, decomposed into skeletal motion and 
locality-aware non-rigid counterpart to retain details.
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We apply inverse Linear Blend Skinning (LBS) to map a
query point x from observation space to canonical 
space as xc for rigid deformation modeling.

We use a Graph Neural Network (GNN) to capture body 
part correlations from the input pose skeleton.

We generate point-dependent offsets ∆𝑥 in canonical 
space as the non-rigid deformation component, using 
features that encode local pose context.
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Summary

We propose a locality-sensitive avatar representation 
by integrating part-based locality encoding with 
canonical space rendering.

We use GNNs to model local context and estimate 
non-rigid offsets for adaptive detail generation.

Our method outperforms state-of-the-art in novel 
view synthesis, unseen pose rendering, and shape 
reconstruction simultaneously.
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