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ABSTRACT 

Musculoskeletal (NMS) modelling is commonly used to carry out subject-specific quantitative 

biomechanical analyses in a number of applications which range from clinical assessment to 

ergonomics. In particular, this is an essential tool to evaluate the internal loads on joints and 

muscles, involved in the observed body motion conditions [1].  

NMS models require reliable estimations of the inertial parameters of the body segments [2], as 

these are not easily measurable. For this purpose, averaging and adjustment of cadaveric 

measurements [3] or in vivo measurements based on body scanning [4] are widely used. Whereas 

the former may lack accuracy from a subject-specific perspective, the latter are too time 

consuming for most applications, such as patient evaluation in an actual clinical environment.  

In this study, we propose a novel method to estimate inertial parameters of NMS models and 

assess its accuracy. This takes advantage of data-driven body shape reconstruction technologies, 

which, based on large body scan databases, estimate 3D anthropometric models from partial data, 

such as a few measurements or photographs [5], obtaining accurate body metrics [6] and 

overcoming the time and equipment limitations typical of studies in medical and working 

environments. 
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