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RoboCup German Open 2005  
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Humanoid Soccer Final RoboCup 2005  
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RoboCup 2008 KidSize  Final  
NimbRo vs. Team Osaka  
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Omnidirectional Walking  

Â Continuously changing walking 
speeds: sagittal, lateral, yaw  

Â Key ingredients:  

Â Rhythmic weight shifting  

Â Leg shortening  

Â Swing in walking direction  

[Behnke: ICRA 2006]  
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RoboCup 2013 Final  

6 

 

Sven Behnke: Winning Humanoid Soccer Robots of Team NimbRo  



Capture Step  Framework  

7 

 Balance Control  
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[Missura, Behnke:  
Humanoids 2013,  
RoboCup 2014]  
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Omnidirectional Capture Steps  
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[Missura and Behnke: Humanoids 2013, RoboCup 2014]  

Sven Behnke: Winning Humanoid Soccer Robots of Team NimbRo  



Balance Control  

[Missura and Behnke: Humanoids 2013, RoboCup 2014]  

Â Adapt ZMP, timing, and foot placement  

Predicted CoM state 

CoM 

Zero Moment Point 

Desired CoM state 
Footstep vector Footstep vector 
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Dynaped with Small Feet  
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[Missura and Behnke: Humanoids 2013, RoboCup 2014]  
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Online Learning of  Foot Placement  

Â Function  approximator  
for  step  size  

Â Online update based  
on tilt  and step   
size  error  

[Missura and Behnke:  
 IROS 2015]  
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Online Learning of  Foot Placement  
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[Missura and Behnke: IROS 2015]  
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i gus Humanoid Open Platform  

Â 90 cm, 6.6 kg  

Â 3D printed structure  

Â 20 DoF  

ÂDual -core PC  

ÂWide -angle camera(s)  

Â IMU  

ÂROS-based software  

ÂHard -  and software 
released: nimbro.net/OP  
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[Allgeuer et al. Humanoids 2015]  



ROS - based Software  
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[Allgeuer et al. Humanoids 2015]  


