


Bird Migration
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Humans Soar Too




Glider Aerodynamics
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How do Birds Find and Navigate Thermals?

What quantities do birds sense?
Vertical velocities, temperature, gradients, etc?
How should the bird respond to these cues?

Experiments are hard to control and strategies
are difficult to infer from limited data

Physics simulations are complex and there are
many variables.

What should an optimal agent sense?



Time Is Honey




Karl von Frisch




Temporal Difference Learning

= TD -error:
' Policy ———
Actor t+l + 7/\/ (St+l) V (S )
i / o) Actions are determined by preferences:
vaie |/ . aP(s:a)
[ [Fopetin [ g (s,a)=Pria, =afs, =)=

’f

Zep(s b)
reward
[ j Update the preferences:
Environment
p(s. &) < p(s, &)+ 5o,
The value function update :
V(s,) <V (s,)+ad,

Sutton and Barto, 1988
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Temporal Difference Learning
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Actor Critic Model
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Temporal Difference Learning

Go Defeat, 2017
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What Do Thermals Look Like?
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Sink or Soar?
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Learned Policy
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Field Experiments

Gautam Reddy



Field Experiments
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Measuring the Vertical Wind Velocity

GPS and barometer measurement give
vertical ground velocity

Lift

We need to estimate wind velocity

GPS/baro

/

ground vel. =wind vel. + glider’s air vel.

Weight
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Training a Glider in the Field
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Training a Glider in the Field

a Z (m)
- 700

end
® [ 600 2
- 500 0.5

- 400 -1

- 300

- 200

200




Field Experiments

Data 510, NOAA, U.S:

-




THE

DEEP

LEARNING
REVOLUTION

TERRENCE J. SEINOWSKI







