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AbstratMusuloskeletal models provide insights into musle strutures, and allow for in-vestigations of musle funtion during walking based on data from gait analysis.The funtion of musles during walking is of speial interest in a linial on-text if musuloskeletal impairments result in pathologial gait. Skeletal muslesin linial gait analysis have ommonly been modelled as series of straight-linesegments with no onsideration for their 3D arhiteture. However, experimen-tal and omputational results suggest that musle funtion is predetermined byanatomial features suh as ross-setional areas and �bre lengths. The validityof straight-line models in gait analysis has been disputed, espeially for mus-les with omplex geometries and broad areas of attahment. The present PhDstudy has built on a ombined e�ort between the Aukland Bioengineering In-stitute and the Department of Surgery, University of Aukland, for introduinganatomially-based, subjet-spei� modelling tehniques into linial gait anal-ysis. In partiular, the potential use of anatomially-based models in researhrelated to Cerebral Palsy (CP) was explored. Theoretial bakground knowledgeneeded to be aquired in three areas in order to reah this goal: (i) anatomially-based, subjet-spei� modelling, (ii) linial gait analysis and (iii) �nite de-formation of soft-tissue musle models. The outome of the present work hasdemonstrated that musle volumes and musle lengths in the lower limbs of hil-dren with CP are signi�antly altered ompared to typially developing hildren,that the Host Mesh Fitting tehnique provides a valid and e�ient method forderiving musle soft-tissue deformations based on kinemati data from gait anal-ysis, that the alulation of musle-tendon lengths during walking is signi�antlya�eted by errors from optial motion apture and that interative, web-basedvisualisation of musuloskeletal models ould beome a bene�ial resoure in theteahing of gait. At this stage, the appliation of anatomially-based, subjet-spei� models to linial gait analysis is still onsidered visionary, requiring aninterdisiplinary researh e�ort for further advaning modelling and measure-ment tehniques. Despite remaining hallenges, the present work has highlightedthe potential of anatomially-based, subjet-spei� modelling for assisting inthe assessment and management of hildren with CP, and is onsidered the �rststep towards the next generation of musuloskeletal models in gait researh.
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