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1 Introduction

Biomechanics has become an increasingly interesting area for computer scientists. As
new and innovative techniques in computer science have helped create tools for a better
understanding of biomechanical systems, "computational biomechanics" has become a promising
new approach to the study of mechanical principles in biological systems. An area that is
specifically well suited to a computer science methodology is the optimization of controllers for
realistic bio-mechanical models. To study this I employ Reinforcement Learning, a machine
learning technique which works to maximize a reward function calculated from the set of actions
an agent takes to attain its goal. The algorithm makes an initial guess at the correct set of actions
and then alters its behavior policy based on an assessment of its reward function. In an attempt
to improve its behavior, the reward function can be tailored to each desired motion with the
general guideline that a higher reward correlates with a result that is closer to the desired goal,
and a lesser reward correlates with results that are further away.

This specific project focuses on using Reinforcement Learning to optimize the controllers
directing arm dynamics based on muscle control. The goal of this project was to create a tool that
can be used to gain a better understanding of the arm’s muscles and collect information that is
useful in many other disciplines such as biology, anthropology, medicine and robotics. The tool
is created with the ease of the user as a main objective, and as such, the modifiable aspects of the
program (i.e. the input variables) are presented in a clear and simple manner. With this tool,
researchers have greater control over the specific body parts they wish to study can therefore

focus their research on particular structures, muscles and dynamics.



