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What is a robot? 
9ǘȅƳƻƭƻƎȅΥ ¢ƘŜ ǿƻǊŘ άrobotaέ ƛƴ /ȊŜŎƘ ƳŜŀƴǎ 
drudgery, or slave labor. The robots in R.U.R. were 
actually grown from a sludge ς or synthesized! 
 

A ǊƻōƻǘƻŎƛǎǘǎΩǎ ŘŜŦƛƴƛǘƛƻƴΥ άŀ Ǌƻōƻǘ ƛǎ ŀ ƳŀŎƘƛƴŜ ǘƘŀǘ 
acts like an animal: that can sense the world and 

ǇƘȅǎƛŎŀƭƭȅ ŀŎǘ ƛƴ ƛǘΧέ  
 



άIŀǊŘέ wƻōƻǘ ǎǘŀǘŜ ƻŦ ǘƘŜ ŀǊǘ 



Hard robot manipulators 

Examples of multiple end effectors 

¢ƘŜǎŜ Ǌƻōƻǘǎ ŀǊŜ άCǳƭƭȅ !ŎǘǳŀǘŜŘέΥ 5hC ƛǎ Ŝǉǳŀƭ ǘƻ ǘƘŜ І ƻŦ ŀŎǘǳŀǘƻǊǎ 



Underactuated systems 
Berkeley lower extremity exoskeleton (BLEEX), H. Kazerooni 

Lower # of actuators than degrees of freedom 



bŀǘǳǊŜΩǎ ǎǘŀǘŜ ƻŦ ǘƘŜ ŀǊǘ 

Adaptable, underactuated ǎȅǎǘŜƳ ǿƛǘƘ άƛƴŦƛƴƛǘŜ ŘŜƎǊŜŜǎ ƻŦ ŦǊŜŜŘƻƳέ 
and sensory feedback loops 


