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A Study on the Impact of Parameter-based 3D Human Model Prior
Information Accuracy in Generating Detailed Clothed 3D Human
Models based on Implicit Function
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Abstract

Both parameter-based techniques and implicit function-based techniques that are representative techniques for reconstructing 3D
human models based on deep learning from single or multi-view images have advantages and disadvantages. In this paper, as a
preliminary study on the complementary fusion of these two techniques, we investigated the impact of the accuracy of the
parameter-based human model when we use the parameter-based 3D human model as a prior information for reconstructing the
detailed clothed human model. As results of the experiment, although the accuracy of the parameter-based human model was
relatively slightly lower, the accuracy of the final detailed clothed human model was improved in most images, so the effect of
the accuracy order of the parameter-based human model was not significant. In the quantitative comparison results, we found that
the accuracy of the parameter-based human model had some impact on the results of the detailed clothed human model generation
if the accuracy difference between SOTA techniques was large, but the impact was relatively small when the accuracy difference
was small. Therefore, once the accuracy of the parameter-based 3D human model is secured to a certain degree, we believe that it
is possible to develop a technique that can reconstruct detailed shapes while maintaining moel stability.
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Fig. 2. The Structure of the PARE Network!'"
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Fig. 7. Comparison of the Parametric 3D Human Model Generation Results of the five SOTA techniques for the test image 1 (a) Input test image
1 (b) ROMP (c) PARE (d) PyMAF-x (e) 4D Humans (f) PKCN
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Fig. 8. Comparison of the detailed Clothed Human Model Generation Results using the Parameter-based Human Model of each technique for
test image 1 (a) input test image 1 (b) ROMP (c) PARE (d) PYMAF-x (e) 4D Humans (f) PKCN
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Fig. 9. Comparison of the Parametric 3D Human Model Generation Results of the five SOTA techniques for the test image 2 (a) Input test image
2 (b) ROMP (c) PARE (d) PyMAF-x (e) 4D Humans (f) PKCN
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Fig. 10. Comparison of the detailed Clothed Human Model Generation Results using the Parameter-based Human Model of each technique for
test image 2 (a) input test image 2 (b) ROMP (c) PARE (d) PyMAF-x (e) 4D Humans (f) PKCN
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Fig. 11. Comparison of the Parametric 3D Human Model Generation Results of the five SOTA techniques for the test image 3 (a) Input test

image 3 (b) ROMP (c) PARE (d) PyMAF~x (e) 4D Humans (f) PKCN
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Fig. 12. Comparison of the detailed Clothed Human Model Generation Results using the Parameter-based Human Model of each technique for

test image 3
(a) input test image 3 (b) ROMP (c) PARE (d) PyMAF-x (e) 4D Humans (f) PKCN
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Fig. 13. Comparison of the Parametric 3D Human Model Generation Results of the five SOTA techniques for the test image 4 (a) Input test

image 4 (b) ROMP (c) PARE (d) PyMAF-x (e) 4D Humans (f) PKCN
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Fig. 14. Comparison of the detailed Clothed Human Model Generation Results using the Parameter-based Human Model of each technique for

test image 4 (a) input test image 4 (b) ROMP (c) PARE (d) PyMAF-x (e) 4D Humans (f) PKCN
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Fig. 15. Comparison of the Parametric 3D Human Model Generation Results of the five SOTA techniques for the test image 5 (a) Input test

image 5 (b) ROMP (c) PARE (d) PyMAF-x (e) 4D Humans (f) PKCN
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Fig. 16. Comparison of the detailed Clothed Human Model Generation Results using the Parameter-based Human Model of each technique for
test image 5 (a) input test image 5 (b) ROMP (c) PARE (d) PyMAF-x (e) 4D Humans (f) PKCN
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Fig. 17. Comparison of the Parametric 3D Human Model Generation Results of the five SOTA techniques for the test image 6 (a) Input test

image 6 (b) ROMP (c) PARE (d) PyMAF-x (e) 4D Humans (f) PKCN
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Fig. 18. Comparison of the detailed Clothed Human Model Generation Results using the Parameter-based Human Model of each technique for
test image 6 (a) input test imaage 6 (b) ROMP (c) PARE (d) PyYMAF-x (e) 4D Humans (f) PKCN
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Fig. 19. Comparison of the Parametric 3D Human Model Generation Results of the five SOTA techniques for the test image 7 (a) Input test
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Fig. 20. Comparison of the detailed Clothed Human Model Generation Results using the Parameter-based Human Model of each technique for
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Table 1. Quantitative evaluation results of parameter-based 3D human
model generation results for 3DPW datasets among SOTA techniques

SOTA Technique Name MPJPE PA-MPJPE
ROMP 85.5 53.3
PARE 745 46.5
PKCN 745 443
PyMAF-x 74.2 45.3
4D Humans HMR2.0 70.0 44.5

niA T
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Fig. 21. Five Human images of the CAPE data set used for the quantita-

tive evaluation of the detailed Clothed Human Model generation results®"
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Table 2. Comparison results of mean quantitative errors on the CAPE
data set® (refer Fig. 21) measured by creating a detailed clothed
model using a parameter-based 3D human model generated from five

SOTA techniques
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SOTA Technique Name Chamfer P2M
ROMP 17.761 19.655
PARE 17.050 18.740
PKCN 18.699 20.137
PyMAF-x 19.022 20.765
4D Humans HMR2.0 16.313 17.232
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