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André Seyfarth, Frank Peuker

Lauflabor Locomotion Lab ! Institute of Sport Science "

TU Darmstadt




Locomorph Summer School, Odense Aug 2012 "
Tutorial “Modeling Locomotion”
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Experiments


•  Humans

•  Animals


Models


•  Conceptual and

•  Complex Models 


Robots


•  Bipeds

•  Prostheses


Lauflabor �
Locomotion Lab 


(2003-2012) 


PAKO BioBiped 

Odense 

Jena 

Darmstadt 

German Science 
Foundation (DFG) 
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 Modeling)within)the)Locomorph)project)

EXPERIMENTAL 
FINDINGS 

BIOMECHANICAL 
CONCEPTS 

 
 
 
 
 
 

BIOINSPIRED 
ROBOTS 

MODELS OF 
INCREASING 
COMPLEXITY 

Bridging the gap between 
conceptual models and reality 
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What happens, if …


Martin Groß Christine Gratz 
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 Forward Dynamic Models


OpenSim: Samuel Hamner  (2010) JenaWalker 2 (2005) 

Reflex-driven biped 
 
Hartmut Geyer 
(WCB, 2006) 

Fumiya Iida 
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Complexity of Models


Detailed Models  
(Neuromechanical Models) 

 
 
 

Neuronal Control 

Muscles / Sensors 

Segment Mechanics 

Contact Mechanics 
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Complexity of Models


Detailed Models  
(Neuromechanical Models) 

 
 
 

Neuronal Control 

Muscles / Sensors 

Segment Mechanics 

Contact Mechanics 
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Complexity of Models


Simplistic Models  
(Template Models) 

COM Dynamics 

Simplified Geometry 

Simplified Force Laws 
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What makes "
walking and running "

easy?
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 Self-stability
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 Selfstability in Running ? 


Video: Sten Grimmer 
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Running with compliant legs


Seyfarth et al. (2002) J. Biomechanics 
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Geyer et al. (2006) Proc Roy Soc Lond B


Spring-Mass Model 
for Walking & Running 
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Running and walking with compliant legs


Seyfarth et al. (2002) J. Biomechanics


Geyer et al. (2006) Proc Roy Soc Lond B


RUNNING
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Model "
Exploration


1. Spring-
like leg 

function? 

2. Varying 
leg spring 
properties 

3.  
Leg masses 

4.  
Upright 
trunk 

5.  
Running in 

3D 

6. 
Segmented 

Legs 

Preview: 
w
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Frank: Tutorial


Build your "
own SLIP model "

in MATLAB



