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Abstract

This paper proposes a multi-human interaction reconstruction framework that integrates multi-resolution HexPlane encoding with
Gaussian Splatting (GS). The proposed architecture constructs HexPlane features that jointly capture global geometry and
fine-grained appearance by leveraging vertex normals and pose signals, while the appearance variation module reliably estimates
geometric and color variations. During training, in addition to the geometry-alignment loss used in GeoAvatar, we introduce an
MLP offset regularization loss and a HexPlane grid - based total variation loss, thereby expanding the overall loss structure. These
losses suppress excessive shape distortion and enhance the spatiotemporal smoothness and consistency of the HexPlane features,
achieving a balanced reconstruction of global and local geometry. Experiments on the Hi4D dataset demonstrate that the proposed
method consistently outperforms Multi-GART [1] and GeoAvatar [2] in key metrics such as PSNR, LPIPS, and P2S, and maintains
stable reconstruction performance even in highly dynamic scenes involving rapid motion and frequent physical interactions. This
verifies that our approach can faithfully reconstruct complex close-range human interactions with high precision while preserving
boundary sharpness and fine details, even when using only eight sparse input views.

Keyword : Gaussian Splatting, Multi-Resolution HexPlane, Dual-Branch Offsets, Spatio-Temporal Losses,
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Table 1. Comparison of 3D Human Reconstruction Approaches

Methods Key Idea & Advantages
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Implicit Function
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Multi-Human Interaction Reconstruction Based on Multi-Resolution HexPlane Integrated Gaussian Splatting)
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Fig. 1. Multi-Resolution HexPlane Integrated GS Pipeline for Multi-Human Interaction Reconstruction
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Table 2. Quantitative Comparison
L
Hug01 28.6832 0.9532
Football21 25.5343 0.9411
Highfive13 25.4589 0.9358
Fight21 24.0991 0.9311
Basketball28 24.7084 0.9351
Average 25.2766 0.9399
Hug01 30.9779 0.9629
Football21 27.4125 0.9492
Highfive13 26.8472 0.9444
Fight21 25.3247 0.9380
Basketball28 26.4895 0.9454
Average 27.4109 0.9481
Hug01 31.7620 0.9670
Football21 28.3924 0.9536
Highfive13 28.4416 0.9521
Fight21 28.2064 0.9504
Basketball28 27.6560 0.9517
Average 28.8914 0.9547
M-G vs Geo +8.44 +0.87
M-G vs Ours +14.3 +1.57
Geo vs Ours +5.4 +0.70
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Table 3. Quantitative Comparison of Module-wise Ablation Study
RENDER MESH NORMAL
PSNR 1 SSIM 1 LPIPS | P2s| CHAMF | COoS | L2
w/o multires 27.5374 0.9472 0.0602 0.535643 0.702941 0.0147 0.0419
w/o offset 23.4771 0.9217 0.0720 1.021527 1.115230 0.0238 0.0566
w/o tv 28.3712 0.9514 0.0545 0.454328 0.566688 0.0135 0.401
ours 28.3232 0.9513 0.0538 0.455929 0.575290 0.0135 0.401
Without multiresolution features Without offset Without TV loss Ours

T2l 4, 2EY A AE X H
Fig. 4. Qualitative Results of Module-wise Ablation Study
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