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Figure S3. Qualitative comparisons of PartDiffusion with other
diffusion models for texturing on GT human geometry.

work can be integrated into various 3D human reconstruc-
tion pipelines in a plug-and-play manner, enhancing texture
quality without altering or modifying the geometry recon-
struction process.

S3. Texturing based on GT human geometry

Fig. S3 and Tab. S2 demonstrate that our framework
achieves superior texture reconstruction compared to other
diffusion models when evaluated on GT human geometry of
THuman2.1 [91]. To evaluate texture reconstruction while
eliminating the influence of geometric errors, we compare
our framework with other texturing approaches based on
GT human geometries. Specifically, we remove textures
from the GT human geometries of THuman2.1 and use
them as inputs to texturing frameworks. As a result, our
framework outperforms other diffusion models in both tex-
ture fidelity and alignment across human parts.

S4. More ablation studies

Effectiveness of SegmentNet design.Fig. S4 shows that
incorporating front-view part segments enhances the part
segmentation. The reconstructed 3D textureless human sur-
face exhibits indistinct boundaries between different human
part regions, making it challenging to accurately segment
each part. Accordingly, without front-view part segments,
SegmentNet produces incorrect 2D part segments, which
lead to failures in 3D part segmentation. To address this,
we incorporate front-view part segments for the segmen-
tation, which capture semantic cues that are not explicitly
represented in the normal map. By leveraging these addi-
tional semantic cues, our approach enables more accurate
part segmentation.

Texture reconstruction

Methods PSNR↑ LPIPS↓ Part IoU↑

2K2K [23] 20.373 0.131 0.515

2K2K [23] + PARTE(Ours) 20.692 0.128 0.574

SiTH [27] 20.692 0.120 0.535

SiTH [27] + PARTE(Ours) 21.449 0.108 0.585

HumanRef [94] 21.302 0.113 0.576

HumanRef [94] + PARTE(Ours) 22.153 0.101 0.623

SIFU [97] 21.491 0.108 0.588

SIFU [97] + PARTE(Ours) 22.412 0.095 0.639

TeCH [34] 21.089 0.108 0.588

TeCH [34] + PARTE(Ours) 22.175 0.096 0.641

Table S1. Impact of applying PARTE to different 3D recon-
struction methods on THuman2.1 [91].

Texture reconstruction

Methods PSNR↑ LPIPS↓ Part IoU↑

StableDiffusion [68] (DreamFusion [63]) 27.422 0.048 0.772

Reference U-Net (HumanRef [94]) 27.659 0.042 0.815

DreamBooth [70] (TeCH [34]) 28.337 0.039 0.835

PartDiffusion (PartTexturer, Ours) 29.315 0.039 0.857

Table S2. Comparisons of texturing results between different
diffusion models based on textureless GT human geometry of
THuman2.1 [91].

Effectiveness of PartDiffusion design.Tab. S3 and Fig. S7
show that PartDiffusion effectively generates human images
that are accurately aligned with both the input image and
part segments, compared to other diffusion networks. For
quantitative comparison, we measure PSNR, LPIPS, and
Part IoU between generated images and GT counterparts.
All other diffusion networks except PartDiffusion struggle
to preserve both the human part structure and human ap-
pearance from the input image. This limitation leads to in-
consistent 3D human texturing, resulting in misaligned tex-
tures across human parts. In contrast, our PartDiffusion ef-
fectively integrates the input image and part segments, en-
suring proper part alignment while generating visually co-
herent human images. This indicates that PartDiffusion pos-
sesses precise prior knowledge of both human part structure
and human appearance, enabling more accurate 3D human
texturing in PartTexturer. Fig. S5 additionally shows that
PartDiffusion is capable of generating human images while
preserving the appearance of the input image, even when
given in-the-wild images with diverse clothing styles.

S5. Implementation details

We provide an explanation of the implementation details
of PartSegmenter and PartTexturer below. PyTorch [60] is
used for all implementations.














