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A Implementation Details

Estimation of Prior. For the initial estimation of the human body, we resort to the utilization of either
the SMPL-X model, as outlined in PIXIE [!], or the SMPL model, as delineated in PyYMAF [2]. A
variety of motion datasets like AIST++ [3] adopt SMPL parameters for animation representation,
and hence we have used SMPL as the prior in the results depicted in Fig. 5.

During the training phase, the SMPL-X data tailored for THuman2.0 [4] is used as the human
prior. For our geometry testing with open-source models, as delineated in Tab. ??, we utilized the
ground-truth SMPL/SMPL-X, consistent with the methodologies employed by ICON [5] and ECON
[6]. In the texture performance evaluations with non-public models, such as S3F [7] in Fig. ??, we
abstained from using ground-truth SMPL and instead leveraged PYMAF [2] to derive the SMPL prior.
While during the inference stage, we employ the readily available models [ 1, 2] to predict parameters
for the human prior. In order to bolster the precision of the reconstructed outcomes, we deploy the
refinement technique from [5], which allows us to optimize the SMPL/SMPL-X parameters for a
reduced silhouette loss.

Prior-guided Tri-plane Deformation. Previous methods for generating novel poses of 3D clothed
human meshes can be grouped into two categories. The first binds the 3D mesh with a human body
prior, using algorithms like KNN [8], Surface Field [9], and MVC [10]. However, this approach
has limited robustness and may cause distorted deformations in self-intersecting parts of the model.
The second category employs deep learning to predict blend weights for each mesh point, enabling
more realistic movements. These methods [11, 12, 13, 14] often require training on multiple 3D
meshes of the same person in different poses, posing challenges for single-image clothed human
reconstruction. Motivated by the S3F [7] approach, we employ the estimated body shape and pose
parameters, denoted as 3 and 6, to obtain tri-plane features and transfer the features of each vertex
in the prior model M(3, 0) to the corresponding vertex in the posed prior M'(3,0’), where 6’
represents the target pose. Subsequently, we use barycentric interpolation to obtain the feature and
feed them into the MLP to predict the 3D mesh and texture in the new pose.

Virtual Try-on. In our model, we can partition 3D features based on body parts (e.g., left arm,
right leg) once integrated into a parametric human body. Given a reference and a target image, we
feed them into our model to obtain two parametric bodies with vertex-specific features. We can
then replace features on the target body’s selected part (where clothes change is desired) with the
corresponding features from the reference body. This replacement allows the target image’s query
point to acquire reference image features, enabling the implicit function to output colors from the
reference image on the replaced parts.

t: the corresponding author.
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Figure 2: Tri-plane feature map visualization. The graphical display highlights the rst 16 channels
of our decoupled tri-plane features. These features effectively capture the human body's silhouette,
demonstrating effectiveness of our approach.

B Experiments Analysis

We further analyze our experimental results and provide corresponding theoretical explanations.

Regarding quantitative evaluation metrics for geom-

etry reconstruction, we observed that our approach

achieved signi cant improvement in terms of Cham-

fer Distance and Point-to-Surface metrics, especially

for in-distribution poses. The predominant factor of

these advancements lies in our consideration of fea-

tures of the orthogonal planes during reconstructigfigure 1: Failure cases. Inaccurate results due
Firstly, both of these metrics are employed to assagSncorrect human prior estimation (left) and

the large geometric differences. As exempli ed biailure cases due to extreme clothing (right).

the results presented in Fig. 3a, ECON tends to ex-

hibit larger errors in the orthogonal planes compared to GTA. These orthogonal plane errors manifest
in three-dimensional space as overall surface shifts, signi cantly in uencing chamfer distance and
P2S metrics. Moreover, in terms of normal consistency, as EGDékplicitly integrates both front

and back normal maps and performs explicit stitching for better hands and face details, our method
yielded slightly lower results than ECON in the case of the CAPi} fataset. Conversely, in more
intricate datasets like THuman2.@][characterized by complexity and substantial occlusions, the
disparities in the normal maps are pronounced, resulting in GTA exhibiting better overall Normals. In
our further assessment of normal consistency, we observed that EGGMpassed our method in
terms of front view, which aligned with our analysis. For other views, our model produced rendered
normal maps that more closely approximated the ground truth due to the utilization of our 3D features.

The qualitative results of texture exhibit our method's superior performance in predicting textures of
invisible regions. We attribute this success to our extraction of decoupled 3D features. Additionally,
we conducted comprehensive ablation experiments, which provided evidence for the effectiveness
of our network architecture, decoupled 3D features, and hybrid prior fusion strategy. Speci cally,
the results of the ablation experiments demonstrated that our network architecture, tri-plane features,
and hybrid prior fusion strategy played indispensable roles in geometry reconstruction. Besides, the
reconstruction of texture was primarily in uenced by the principle plane re nement and spatial query.

C Limitations

Our method exhibits robust performance in general, though it does face challenges under certain
circumstances, as depicted in Fig. 1. The model relies on pre-existing magde]4d deduce a

SMPL [16] or SMPL-X [17] from a single RGB image, thus errors in estimations can consequently
affect our reconstruction. Additionally, our model faces dif culties with extremely loose clothing

that considerably deviates from the human body's contours. To address these issues, future research
could explore the integration of more explicit information during the reconstruction phase.



	Implementation Details
	Experiments Analysis
	Limitations
	Broader Impacts
	Additional Results

