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iCub2 

 53 DOF 
 29 kg 
+4800  parts 
+2000  sub-assemblies 
 



6 months to build a 
 robot 

cost: 250.000€ 

open 
hardware 









functional 
 specifications 

difficult to define  







iterative design 

















sectional  
modularity 
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iCub1
iKart
iCub2
iCub1.5/2.5
Expressive Face
design iCub3

Now 



EXPRESSIVE FACE for 
speech perception 
(collab. With GIPSA lab. Univ. 
Grenoble) 

• Articulated jaw movement 
• Silent fan-less PC104 
• Actuated lips (4DOF) 
• High quality stereo 

microphones (soundmann 
OMKII) 

• on-board loud-speaker 
• new eyelids mechanism 

 



[ FACE SPEECH SYNC VIDEO ] 

faceSpeechSync.mp4




FEATURES 

● a little taller (from 1m to 1.2m) 

● no cable drives 

● serial kinematics 

● lower cost 

● fully enclosed covers 

● improved bimanual workspace 

● higher robustness 



      size 
    and kinematics 



Friction lock output 

Parmiggiani et. al., IROS2014 



the experiment 



[ REACHING VIDEO ] 

Workspace optimization 

 

workspace_assn.mpg


Motors: 

Custom 60W and 110W 
BLDC by MOOG 

Transmissions: 

100:1 HD speed reducers 

Sensors: 

Motor position (14bit) 

Joint position (15bit) 

6-axis Force/Torque 
(shoulder) 
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SimMechanics Link 

SimMechanics_to_URDF 

documentation at: 
http://wiki.icub.org/wiki/ICub_mechanics_CAD 








