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Robust Human Registration with 
Body Part Segmentation on Noisy Point Clouds

● Extracting human poses from point clouds is 
essential in augmented reality and human-
robot interaction

● Current methods focus on cleaned input 
data, disregarding noise and obstructions

● We show significant improvements on real-
world datasets by combining body part 
segmentation with SMPL-X fitting

Input Ground Truth Baseline: ArtEq Baseline: NICP Ours

● Human3D is applied to identify human 
instances and segment body parts

● Corresponding body part centroids of SMPL-
X and identified human instances are aligned 
to initialize the pose fitting

● The complete SMPL-X model is fitted to the 
point cloud to refine the pose fitting

● Body part labels are recomputed based on 
nearest neighbors to SMPL-X model

● Enhanced body part labels can be used to 
finetune Human3D on given datasets

Table: Pose and shape scores across different datasets. Metrics are vertex-to-vertex 
(V2V) distance, mean-per-joint-position-error (MPJPE) and average time. 

● We evaluate pose  
fitting results on real-
world datasets

● We demonstrate how 
finetuning with re-
assigned part labels 
improves segmentation 
accuracy

Input SMPL-X Fitting Segmentation

● We propose a new method to enhance 
accuracy of SMPL-X fitting on real-world data

● We achieve this by combining a pre-trained 
segmentation network with a two-step mesh 
fitting approach.

Table: Segmentation accuracy when re-
assigning body parts using our method

Table: Segmentation accuracy after self-
supervised finetuning of Human3D

● We additionally 
show that 
through re-
assigning part 
labels after 
fitting the mesh, 
self-supervised 
fine-tuning on 
diverse datasets 
can be achieved. 
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