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Current clinical practice involves more and more the analysis of medical images either for establishing 
diagnoses, planning therapies or  assessing the outcome of therapies. The analysis of anatomical, and 
functional  images  is  often  considered  to  be  tedious,  mostly  qualitative  and  with  limited  

reproducibility.  Computational  tools  can  assist  practitioners  to  provide  a  quantitative  and objective 
assessment  of  the  anatomy   and  function  from  medical  images.  In  this  lecture,  I  show  how  the 
coupling of  physical  and physiological models  of  the human body with medical  images  can provide 

relevant  and  quantitative  indices  that  are  useful  clinically.  A  key  task  is  to  the  personalize  those 
models  from  patient  images  and  signals,  i.e.   to  choose  a  specific  set  of  parameters  that  best 
corresponds  to  the  studied  patient.  Examples  of  this  technique will  be  provided  for  the  analysis  of 

cardiac  mechanics  and  electrophysiology  as  well  as  the  growth  of  brain  tumours. 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