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Highlights 

 The displacements of nodes, used to present the deformation of soft tissue, are 

calculated by meshless method spending too much time. 

 A geometric model with the modulus of human liver is set up. 

 Marquardt’s algorithm is used to fit the mathematical relation between the 

displacements (that are calculated by meshless method in advance) and exterior 

force for obtaining the fast calculation formulas. 

 In the simulation of deformation, this improved method takes 0.1509 seconds 

and the maximum deformation error is less than 0.5mm, moreover, it can 

preserve the authenticity of the deformation model’s physical properties. 
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