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How to train your virtual dragon, 
human, and octopus via deep learning
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The human musculoskeletal system is made up of 206 bones and over 600 muscles. Even simple movements such as 
walking and jumping require careful coordination between hundreds of muscles, which includes sending the right amount 
of excitation signal to individual muscles to move the body forward while maintaining its balance. This poses the notoriously 
challenging problem of finding control policies for high-order, high-dimensional dynamical systems. The first half of the talk 
will discuss how to create a computer model of the human musculoskeletal system and control the simulation model to 
peperform various movements leveraging deep reinforcement learning. Specifically, three technical components, predictive 
gait analysis, intelligent gait analysis, and patient-specific musculoskeletal modeling, will be discussed to deal with common 
problems encountered in computer graphics and computational biomechanics. The second half of the talk will be devoted 
to creating virtual humans and virtual animals via data-driven and physics-based learning frameworks. The topics include 
creating agile and time-critically responsive characters from a collection of unorganized human motion data (SIGGRAPH 
2021)2021), learning a family of motor skills from a single motion clip (SIGGRAPH 2021), and reconstructing 3D human motion 
from dynamic view video (SIGGRAPH Asia 2021). All the ideas and algorithms to animate virtual humans can also be used 
to create virtual creatures that fly in the air with flapping wings or swim underwater. I will briefly present the research results 
on virtual creatures that have been conducted in the SNU movement research lab over the past few years.
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