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Project Abstract 

A Digital human is a virtual 3D double of a human 
from the real world. Such an avatar representation 
can be visualized and used in many applications. 
Standard human pose estimation algorithms 
provide a coarse and simplified understanding of 
the body. In recent years there has been 
considerable interest in bringing high-latency 
avatars and modelling the human body. In this 
project, we want to combine state-of-the-art 
human pose estimation methods with known 3D 
captures of the human body to animate a high-
definition avatar given the predicted human pose. 

Background and Motivation 

Human pose estimation has been an active field of 
research in computer vision. With the advent of 
deep learning models, neural networks could 
predict a set of predefined body joints in the image 
frame [1,2]. By seeing millions of image frames, the 
models can estimate the human skeleton in 
normalized 3D space [3]. A simplified body skeleton 
is functional in solutions where an understanding of 
human gestures or joints is needed. However, such 
models provide a weak potential for visualization 
purposes.  

Human pose estimation is a significant building 
block in many AR and VR applications. For instance, 
medical telepresence requires a high definition of 
digital content and reliable visualization of the 
patient and the medical staff.  

Derived from the computer graphics field, there 
have been efforts to model the human body and 
pose in a simpler form than dense mesh or point 
clouds. SMPL [4], for example, provides a 

parametrized human model able to capture pose 
and shape features. Recent dense human pose 
estimation networks can predict human pose as an 
SMPL model [5,6,7].  

In this project, we want to embody an SMPL model 
with a human avatar captured from real scans. This 
way, we can augment a high-definition avatar in AR 
applications. 

Student’s Tasks Decription 

The project aims to register a 3D avatar mesh with 
real-time human pose estimation. To do this, the 
student first needs to make a reference scan or a 
3D avatar. By using multiple RGBD scans of a person 
and fusion techniques, a mesh is generated in 
canonical T-Pose. 

The student then needs to run a dense human pose 
estimation algorithm. A pretrained deep neural 
network can regress an SMPL model [4] from a live 
capture.  

Next, the software registers the SMPL model to the 
reference T-Pose of the avatar. This would help to 
model and update the digital human given the 
predicted pose estimation.  

Finally, the software should visualize the result of a 
live digital human as an augmentation over the live 
feed using common libraries. 

Technical Prerequisites 

Recommended: 

Good knowledge on computer vision and deep 
learning  

Good knowledge in python programming 

Optional: 

Experience in computer graphics and visualization 
frameworks 

Experience with 3D scanning and data 
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