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What Muscle modeling is NOT 

 Not just object creation as in architectural 3D                 

software 

 Not just key-framing as in 3D animation programs 

 It uses sarcomere-level forces that have been 

translated into mathematical functions 

 Movement is not pre-programmed but based on 

interaction and feedback loops 
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Applications 

 Biomechanics 

 Ergonomics 

 Medicine 

 Biomedical engineering 

 Computer graphics 



Computer Modeling and Simulation of 

Skeletal Muscle: An Introduction 

Introduction/  

Relevant muscle properties 

 Myofibril architecture 

 Tendons and force transmission 

 Muscle architecture  

 Sliding filament theory 

 Force-length, force-velocity and stimulus- 

    tension curves 
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Elements of a muscle model/ 

Muscle creation 

 Dissected muscle: Digitization, 3D conversion,  

     spline creation 

 Visible Human Project® 

 The Human 

http://www.nlm.nih.gov/research/visible/
http://www.nlm.nih.gov/research/visible/
http://www.cgcharacter.com/ultimatehuman.html
http://www.cgcharacter.com/ultimatehuman.html


Computer Modeling and Simulation of 

Skeletal Muscle: An Introduction 

Elements of a muscle model/ 

Mechanical models 

 Hill-type and Huxley (force) models  
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Elements of a muscle model/ 

Deformation 

 Geometrically based approaches 

 Physically-based approaches 

• Mass-spring systems 

• FEM (Finite Element Method) 

• FVM (Finite Volume Method) 

 Data-driven approaches 
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Model creation/ 

A sample process 

 Creation of dynamic skeletal model 

 Creation of muscles  

 Hill-type muscle actuation model 

 FEM (Finite Element Method) model 

 Integration 

 Motion control and kinematics 
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Challenges 

 Motor-unit level research 

 Mechanical muscle behavior 

 Voluntary Control 

 Learning  
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Outlook 

Flexible Muscle-Based Locomotion 

for Bipedal Creatures: 

http://vimeo.com/79098420 

http://vimeo.com/79098420

