Introduction
Why is robotics hard?



The State of Robotics: Rapid Prog

ress, But a Long Way to Go
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[Amazon Robotics] [Waymo]

[Zipline] [Independent Robotics]



The Fundamental Problem
A robot relies on its sensors and actuators to interact with the world...
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...but the world is complex and unpredictable.
...and the hardware is often limited or unreliable.



The Fundamental Problem
Robotics problems exist at the intersection computation, action, and sensing.
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Example: Parallel parking



YOU KNOW THIS METAL
RECTANGLE FULL OF
LMTLE LIGHTS?

il

I SPEND MOST oF MY LFE
PRESSING BUTTONS TO MAKE
THE PATTERN OF LIGHTS

CHANGE HOWEVER T WANT.

SOUNDS

0%

BUT TODAY, THE PATTERN
OF LIGHTS 15 AL WSoMG!

8 OH GOD! TRY
PRESSING MORE

ITSNOT  RUTTONS!
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http://xkcd.com/722




