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Human avatar reconstruction algorithm based on 3D Gaussian splatting
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Xiang Ying Hao Luguo

Abstract: In this paper, we address the issues of low training efficiency and insufficient pose generalization ability in
personalized 3D human avatar creation using neural radiation fields based implicit modeling techniques. We propose a
novel method that combines 3D Gaussian splatting with parametric human models to provide an explicit representation.
Additionally, we introduce a Point Transformer architecture based on attention mechanisms. This architecture can
deeply learn and extract pose information from each frame and effectively integrate it into the Gaussian attribute
parameters, thereby enhancing the rendering capabilities of the model. In experiments conducted on the People-
Snapshot dataset, our method is compared with current state-of-the-art methods. Quantitative results show that our

approach achieves an average PSNR of 29. 53, which is a 13. 7% improvement over the baseline method, demonstrating

a significant advantage. Qualitative evaluations indicate that even with large avatar movements, our algorithm can

effectively maintain the integrity and detail of the rendering results.
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Table 1 Qualitative comparison on the People-Snapshot dataset

AW F31 female-3-casual female-4-casual male-3-casual male-4-casual
7k PSNRA SSIM4 LPIPSy PSNR#+ SSIM4 LPIPSYy PSNR#4 SSIM4 LPIPSy PSNR#A SSIMA LPIPSy
HumanNeRF 24.46 0.9516 0.0269 27.07 0.9615 0.0178 26.90 0.9605 0.018 1 25.50 0.9397 0.0357
InstanAvatar  27.66 0.9709 0.0210 29.11 0.9683 0.0212 29.53 0.9716 0.0115 27.67 0.9626 0.0307
GART 26.29 0.966 8 0.0498 29.21 0.9730 0.0380 30.39 0.9777 0.0383 27.63 0.967 3 0.060 1
GaussianAvatar 24.80 0.9609 0.0310 26.16 0.9610 0.0227 27.71 0.9713 0.0218 25.09 0.9614 0.0306
AT 29.84 0.9612 0.0479 29.39 0.9636 0.0409 30.95 0.9663 0.0313 27.92 0.9520 0.049 8
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Table 2 Qualitative results of ablation study on

different loss function weights

Az Apws Assw Asna PSNRA  SSIMA  LPIPSy
1 0 0 0 30. 48 0.947 4 0.053 8
0 1 0 0 23.72 0.9327 0.036 4
0 0 1 0 30. 08 0.956 4 0.044 0
1 1 1 1 29.99 0.9534 0.0320
1 0 0 1 30.52 0.9530 0.0410
1 0.01 0 0 30. 33 0.9503 0.0389
1 0.2 0 0 29. 38 0.946 9 0.0331
1 0.01 0.2 0 30. 74 0.956 4 0.0341
1 0.2 0.2 0 29.97 0.9527 0.0410
1 0.01 0.2 0.01 30.71 0.9579 0.0340
1 0,01 0.2 0.1 30. 82 0.9612 0.0317
1 0.01 0.2 1 30. 95 0.9663 0.0313
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Table 3 Quantitative evaluation of ablation study

J5 ik PSNR 4 SSIM 4 LPIPS v

w/o PTv3 28. 56 0.935 0 0.068 1
w/o Sobel loss 30. 74 0.956 4 0.034 1
w/o triplane 28.01 0.930 2 0.084 3
58 A A5 A 30.95 0.966 3 0.0313
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Fig. 3 Qualitative assessment results of ablation study
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