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Problems

Proposed fusion algorithm

Results

- State-of-the-art human pose and shape recovery 
methods rely on huge, data-intensive neural 
networks designed for universal generalization.

- Existing models are rarely tested or validated 
for real-world deployment in actual clinical 
environments.

- Traditional pipelines neglect the advantages of 
simple hardware configurations like affordable 
RGBD sensors.
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Evaluation protocol

- Trade unnecessary global generality for a lightweight, geometry-
aware architecture optimized specifically for fixed-camera clinical 
settings.

- Combine the streamlined design with low-cost RGBD sensors to 
maximize practicality and cost-effectiveness.

- Validate real-world performance directly within clinical workflows 
to ensure practical reliability and adoption.

- Propose an open-source pipeline for RGBD human pose and shape 
estimation to offer a baseline

Objectives

Global pipeline

Geometric encoder

Dual-branch encoder - decoder architecture

- Image Encoder: ViT-S1 features extractor.

- Geometric Encoder: Extracts features via shallow CNN, lifts pixel 
samples to a normalized 3D metric point cloud (32×32 grid) and 
processes them using a 3-layer PointNet2 with global pooling.

- Decoder: transformer decoder where learned queries iteratively cross-
attend to image and geometric tokens

Discussion

Results on public datasets and pose-and-shape metrics

Compute cost compared to other monocular RGB methods

Kinematics accuracy compared to the Azure Kinect Body Tracking toolkit

Motion happens
from left to right

BEHAVE3: Evaluated using a split of 38,904 

training, 6,484 validation, and 18,216 test 

images (63,604 total samples). The dataset 

consists of Kinect Azure RGBD frames featuring 8 

subjects performing interactions with 20 objects 

across 5 locations.

EgoBody4: Partitioned into 845,708 training, 

248,506 validation, and 617,330 test samples 

(1,711,544 total samples). Experiments discard 

the HoloLens subset, retaining only the Kinect 

data across 125 video sequences and 36 

subjects.

InterCap5: Utilized exclusively for testing 

purposes, comprising 400,249 individual frames 

of 10 subjects recorded in a controlled 

environment performing motions and object 

interactions with severe occlusions.

Pose-and-shape datasets

Kinematics PoC dataset

Our work would benefit from integrating temporal modeling to ensure motion continuity. 

However, high inference speed makes it an efficient initialization tool, ideally suited to 

serve as a strong kinematic prior for optimization-based refinement pipelines, or with the 

integration of motion models
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AzureTheia : controlled lab environment using 

two Femto Bolt cameras, featuring recordings of 

5 subjects (1 male, 4 females) performing varied 

walking motions with simultaneous ground truth 

acquisition from a Theia3D6 markerless reference 

system.

Top view of the acquisition setup
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