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Summary of 

proposed project: 

Currently, wearable inertial measurement units (IMUs) can measure segment and 
joint kinematics in the field. Advanced neuromusculoskeletal modelling methods 
exist to estimate structure-specific loads, such as joint moments and muscle-
tendon forces, from lab measurements. However, measures of biomechanical 
‘training load’ in sport and rehabilitation outside of a laboratory setting are often 
limited to the use of torso-mounted accelerometers to represent the cumulative 
accelerations experienced by the body. The many limitations of this whole-body 
approach have led to recent recommendations for more accurate and mechanically 
informed measures of kinetics at specific joints. For example, ankle joint moments 
and Achilles tendon forces have been associated with performance and injury risk 
across multiple sports and populations but are typically calculated during 
laboratory protocols. 
 
This project aims to develop and apply an IMU-based method of estimating ankle 
joint moments and Achilles tendon forces in the field during training and/or 
rehabilitation. First, high-accuracy joint and segmental kinematic data measured 
from a lab-based motion capture system will be used to synthesise ‘optimal’ IMU 
data during specific movements, which will be perturbed to investigate the 
relationships between ‘optimal’ sensor data and internal loading, as well as the 
effect of sensor position, attachment, and filtering method, among other factors. 
Secondly, IMU data will be collected alongside gold-standard laboratory measures, 
with machine learning methods used to identify specific movements as well as 
augment the experimentally collected IMU data prior to the mechanical estimation 
of kinetics. Finally, the developed methods will be applied in a sport-specific 
training and/or rehabilitation context to be determined by the candidate (e.g., 
addressing Achilles tendon overuse injuries, comparing rehabilitation tasks, or 
assessing the effect of training and/or fatigue). 
 

Required skills, 

experience, and/or 

education: 

This project would suit those with a background in biomechanics or related areas 
(biology, engineering, physics) who understand the role of signal processing in the 
analysis of human movement.  
A relevant Master’s degree and/or experience in one or more of the following will 
be helpful but not essential: 3D motion capture (Vicon/Qualisys, etc.); wearable 
technology (e.g., inertial measurement units); and MATLAB, Python, or similar 
programming language. 
 

Link to School 

research theme: 

Sport Performance, Lifestyle for Health and Wellbeing 

 


