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Abstract

This paper proposes a method for game sprite animation that combines geometric deformation with deep restoration to address
appearance inconsistency and limited pose controllability in sprite creation. First, a 2D mesh suitable for deformation is con-
structed from an input sprite, and user-specified joint positions are directly applied as mesh-vertex constraints via ARAP-based
deformation to produce a warped frame matching the target pose. An asymmetric U-Net (AsymUNet) then refines this warped
output by correcting blur, image defects, and local distortions introduced during warping, while preserving the original character
appearance. The proposed pipeline offers intuitive joint-based pose control and stable appearance consistency, and is well suited
to low-resolution pixel-art sprites.

F9E: smetol= A4, 715t W, ARAP, H]th3 U-Net, 540 of= 291
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Table 1: Synthetic-data validation results (504 pairs)

Model PSNR (dB)  SSIM
Restore 44.68 0.9986
Restore-R15 3793 0.9974
Restore-R30 36.96 0.9969
deformed baseline 22.19 0.9354
ref copy baseline 13.56  0.5896

(MSE, Mean Squared Error)Z AAHsch
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Figure 4: Validation PSNR (left) and SSIM (right) on the synthetic
validation set (504 pairs) for Restore, Restore-R15, and Restore-
R30. Dashed lines denote the deformed baseline (gray) and ref
copy baseline (orange); higher values indicate better restoration
quality.

Table 2: ARAP real-data evaluation results (all zero-shot, 20 pairs)

Model PSNR (dB)  SSIM
Restore 12.59 0.5901
Restore-R15 12.60 0.5973
Restore-R30 12.64 0.5949
deformed baseline 12.51  0.5949
ref copy baseline 11.79  0.5395
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Table 3: Per-session average PSNR (dB) on ARAP real-data
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Table 4: Trivial solution analysis on synthetic validation set (504
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Model pred~ref (%) pred~target (%)
Restore 35.7 83.6
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Figure 6: Trivial-solution analysis on the synthetic validation set:
fraction of foreground pixels where the model output matches the
reference (ref) or target image within an /., RGB threshold of
1/255. Lower pred~ref indicates weaker reference-copy behavior,
while higher pred~target indicates better target reconstruction.
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