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What is a robot?

® What are the components of an autonomous
robot?

@ Name some examples of robots
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The Robot Control Loop

(autonomous feedback control)

G

x [tI=AI(Xt],G)

 \ariables
— t: time

—

u[t]=MC (x[t]-x[t])

.. t
DeC|s_|on X[t]
Making

\-/

Perception

x[t+1]=NEXT(x[t],u[t])

uft]

Motion | Physics
Control (Plant)
lx[t+1]
ylt]
+———— Sensing
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— X[t]: current world state

— Q[t]: estimated state

— X,[t]: desired state

— G: robot objective
— y[1:1]: sensor readings

y[t]=QUT(x[t])

The functions of all autonomous robots
can be cast into this control loop

— u[t]: motor forces



The Robot Control Loop
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Computation Embodiment

The robot’s
physical form

The robot’s “cognition”



The Robot Control Loop
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Robot Ethics

@ Where does responsibility for the robot lie?
@ How are robots motivated?
@ Where are humans in the control loop?

@ Differentiating science fact from science
fiction



The Robot Control Loop
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