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Three Stories

• SLAM à self driving cars

• Insect-based intelligence à Roomba + Packbot

• Humanoid Robots à Collaborative factory robots



The world’s mobile robots in 1977

LAAS, Toulouse SAIL, Palo AltoJPL, Pasadena



Hans Moravec, Stanford AI Lab:
Invent/Implement Everything



Image pyramids,
stereo vision, 
build maps,
navigate, 
simultaneously.

(And digital radio
link, rendering
images, overlay
graphics, etc.)



Path Planning



Rodney A. Brooks, Visual Map Making for a
Mobile Robot, IEEE ICRA, St. Louis, MO,
March 1985, pp 824—829.

Raja Chatila and Jean-Paul Laumond,
Position Referencing and Consistent World
Modeling for Mobile Robots, IEEE ICRA,
St. Louis, MO, March 1985, pp 138—145.





Simultaneous Localization
and Mapping (SLAM)









The Evolution of SLAM/Self Driving

• Early:
– DARPA, NASA, ONR

• Middle:
– DARPA, NSF, NASA

• Later:
– Private companies, other governments
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Complex interplay
of social and irrational,
with better UI
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Inspired by Insects, Spiders, & Birds

























NASA/JPL Mars Rover: Landed July 4, 1997

Sol 72

•First 28 sols was under 
teleop control

•Sol 29 was put under 
behavior control

•Mission ended when lander 
failed.







Roomba, Packbot, iRobot 2002



PACKBOTS
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Behavior-Based Robotics

• Early:
– DARPA, NASA, ONR

• Middle:
– DARPA, BMDO, NASA, MITI (Japan), 

• Later:
– DARPA, Private companies

• Full deployment
– DARPA, Rapid Equipping Force, VC











When A Robot Hits A Person It Can Kill
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Humanoid Robots

• Early:
– DARPA, NASA

• Middle:
– DARPA, NASA 

• Later – for manufacturing:
– VC




