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Summary of 

proposed project 

Increasing maximum running speed is a key aim to maximise performance in 

many sports. Coaches often aim to increase maximum running speed by 

improving technique and increasing specific muscle strength and power. 

With a limited about of time available for these training modalities, coaches 

must organise training that is most efficient and effective. In addition, 

Musculoskeletal (MSK) injuries are an issue in many sports and are common 

is activities involving high levels of speed and power, such as maximal 

velocity sprinting. Therefore, coaches must balance the stress placed on the 

athlete to maximise performance without unintentionally increasing an 

individual’s chance of a MSK injury. This requires specific understanding of 

the dynamics of sprinting and the relationships between technique, muscle 

strength and performance. Complex intersegmental dynamics during 

locomotion cause coupling between joint dynamics, where muscles in one 

region can generate substantial forces about joints they do not span. The 

complex nature of this dynamic coupling, along with the compounding 

effects of fatigue and performance variability, means it is practically 

impossible to determine this relationship experimentally. Research 

increasingly employs MSK modelling to simulate human movement and the 

application of MSK modelling over several years maybe a useful tool to 

determine if the predictions of such models accurately predict what an 

individual may be capable of with subsequent changes to technique and/or 

strength. 

 

The proposed project is expected track young sprinters over several years 

and use MSK modelling to assess changes in performance, strength, and 

potential injury risk. Subjects will be recruited for annual data collection to 

include running at maximal velocity on an instrumented treadmill while full 

body 3D kinematics and kinetics are collected. Data will be inputted into a 

MSK forward dynamics model to examine how technique and strength 

changes affect performance. The initial aim of the project is to evaluate how 

well forward dynamics models predicts future changes to athletes’ 

performance. Model predictions could potentially be used to inform coaches 

and support staff of the most efficient training interventions to enhance 

performance and/or reduce injury risk. 

 

Required skills,  

experience  

and/or education 

Applicants should have at least a 2:1 Honours degree (or equivalent) in sport 

science (with a large component of biomechanics), physics, engineering, 

mathematics or a related subject. A relevant Master’s degree and/or 

experience in one or more of the following will be an advantage: computer 



simulation modelling (OpenSim, AnyBody, Visual3D, etc.), 3D motion analysis 

(Vicon, Qualisys, etc.), MATLAB or similar.  

 

Link to School 

research theme 

Sport Performance 

 


