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Gait analysis techniques have been used for more than a century to study the biomechanics 

of human locomotion, yet the ability of this approach to evaluate functional performance is 

limited because it cannot be used to discern the actions of individual muscles. Rapid increases 

in computing power together with more efficient algorithms for modelling the human 

neuromusculoskeletal system have enabled detailed analyses of muscle function during 

movement. In this presentation I will show how computational modelling may be combined 

with gait analysis techniques to quantitatively evaluate muscle function during human 

running, and particularly high-speed sprinting. The contrasting roles of the hip, knee and ankle 

muscles in achieving maximal-effort sprinting will be highlighted. Fundamental knowledge of 

lower-limb muscle function during sprinting is of interest to coaches endeavouring to 

optimize sprint performance in elite athletes as well as sports medicine clinicians aiming to 

improve injury prevention and rehabilitation practices. 
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