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Abstra
tMus
uloskeletal models provide insights into mus
le stru
tures, and allow for in-vestigations of mus
le fun
tion during walking based on data from gait analysis.The fun
tion of mus
les during walking is of spe
ial interest in a 
lini
al 
on-text if mus
uloskeletal impairments result in pathologi
al gait. Skeletal mus
lesin 
lini
al gait analysis have 
ommonly been modelled as series of straight-linesegments with no 
onsideration for their 3D ar
hite
ture. However, experimen-tal and 
omputational results suggest that mus
le fun
tion is predetermined byanatomi
al features su
h as 
ross-se
tional areas and �bre lengths. The validityof straight-line models in gait analysis has been disputed, espe
ially for mus-
les with 
omplex geometries and broad areas of atta
hment. The present PhDstudy has built on a 
ombined e�ort between the Au
kland Bioengineering In-stitute and the Department of Surgery, University of Au
kland, for introdu
inganatomi
ally-based, subje
t-spe
i�
 modelling te
hniques into 
lini
al gait anal-ysis. In parti
ular, the potential use of anatomi
ally-based models in resear
hrelated to Cerebral Palsy (CP) was explored. Theoreti
al ba
kground knowledgeneeded to be a
quired in three areas in order to rea
h this goal: (i) anatomi
ally-based, subje
t-spe
i�
 modelling, (ii) 
lini
al gait analysis and (iii) �nite de-formation of soft-tissue mus
le models. The out
ome of the present work hasdemonstrated that mus
le volumes and mus
le lengths in the lower limbs of 
hil-dren with CP are signi�
antly altered 
ompared to typi
ally developing 
hildren,that the Host Mesh Fitting te
hnique provides a valid and e�
ient method forderiving mus
le soft-tissue deformations based on kinemati
 data from gait anal-ysis, that the 
al
ulation of mus
le-tendon lengths during walking is signi�
antlya�e
ted by errors from opti
al motion 
apture and that intera
tive, web-basedvisualisation of mus
uloskeletal models 
ould be
ome a bene�
ial resour
e in thetea
hing of gait. At this stage, the appli
ation of anatomi
ally-based, subje
t-spe
i�
 models to 
lini
al gait analysis is still 
onsidered visionary, requiring aninterdis
iplinary resear
h e�ort for further advan
ing modelling and measure-ment te
hniques. Despite remaining 
hallenges, the present work has highlightedthe potential of anatomi
ally-based, subje
t-spe
i�
 modelling for assisting inthe assessment and management of 
hildren with CP, and is 
onsidered the �rststep towards the next generation of mus
uloskeletal models in gait resear
h.
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