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My Messages

• The US invented and led in manufacturing robotics
-- and then lost to Japan and the EU

• The US currently has the lead in a new class of
robots, both in research and deployment

• World demographics are pulling on robotics for
unstructured environments

• Japan, Korea, and the EU have made robotics for
unstructured environments national priorities

• Investment in research at the intersection of
computation and robotics is critical for success
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World’s First Industrial Robot

• The Unimate (Unimation)

– by Joe Engelberger

• First installed in a GM factory

– 1961

• Later bought by Westinghouse

– then sold to Kawasaki



Computation & Sensing Expensive

• No computer

• No sensors

• Same motions
repetitively

• Cost of systems
integration is 10
times robot cost

Today’s industrial robots are much the same



Today’s Manufacturing Robots

• Unsafe for people to be
around

• Engineered to be precise
and repeatable, not
adaptable

• Can only operate in very
structured environments

• Their application is limited
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Originally Ordinary People Couldn’t Touch Computers

Now
they
can

What if ordinary people
could touch robots?



Now They Can



21st Century Revolution in Robots

• Since 2002
– four million robots deployed in people’s homes

– 10,000 ground robots deployed in Afghanistan and Iraq

• Almost every one is a US robot

• The operate in unstructured environments
– i.e., environments not specially constructed for robots

• They rely on computation, sensing and perceptual
algorithms, user interfaces, reasoning under
uncertainty, video compression, networks, etc.
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JE Cohen, Science 302, 1176 (2003)

Europe 1950
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Europe - 2000
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Europe - 2050



Japan: 1950 to 2050

Statistics Bureau, Japan Ministry of Health, Labor, and Welfare



United States: 1950



United States: 2000



United States: 2050



USA
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METI/Japan Dec ‘08 Press Release

METI has been advancing efforts to develop technologies

required for the commercialization of robots and to ensure their

safety, with an eye to fostering the robot industry to become a

new world-leading industry.



Korea; NYT April 2, 2006

If all goes according to plan, robots will be in every South Korean
household between 2015 and 2020. That is the prediction, at
least, of the Ministry of Information and Communication, which
has grouped more than 30 companies, as well as 1,000 scientists
from universities and research institutes, under its wing. Some
want to move even faster.



108 Projects Under 1 EU Program
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Human operator

specifies gross motions,

robot decides details

Human operator

specifies tasks,

robot decides how

Autonomy for Robots
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expectation
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Why The Inverted Economics?

• It’s not worth a person’s time to operate a
cheap robot

• In “must succeed” situations it’s too risky
not to have a person overseeing the robot

• The rationale for widespread deployment
requires autonomy
– our robots must get better at succeeding!



DARPA Urban Grand Challenge
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Research Challenges

• Autonomy requires better contextual
understanding:

– generic visual object recognition

– understanding of social context

– understanding of spoken language (and sound!)

– new sensors

• In order to do more things, robots need

– ability to manipulate objects

– to network into physical and virtual ad-hoc groups

– ability to interact socially



Further Reading

• http://www.us-robotics.us the CCC/CRA
robotics roadmapping effort

• outlines challenges and opportunities for
robotics in:
– manufacturing

– medical and healthcare

– service industries




