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Input:

Fitness function:
  e.g., net horizontal
  distance traveled

Articulated figure:
  Topology
  Rod lengths & masses
  Joint-angle limits

Output:
A motion controller
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Evaluations

Rex with time-based and sense-based controllers

"Time-based"
"Sense-based"
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Three learning curves for Bob the Biped
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Step

A B

Gather

B C

Reach

C D

Step
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Twist

A B

Tip

B C

Roll

C D

Hop

D E

Shift

E F

Fall

F G

Stand

G H

Roll

H I
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A B

Step

B C

Lunge

C D

Fall

D E

Launch

E F

Pivot

F G

Land

G H

Kneel
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A B

Reach

BC

Gather

C D

Reach

D C'

Gather
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A B

Tilt

BC

Hop

C D

Land, pivot

D E

Fling

Land

E F F G

Tumble

G H

Tumble, wave

H I

Tumble

I J

Tumble

JK

Do splits prematurely

Hurt head

K L

Attempt shuffle

L M
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A B

Tilt Hop

B C

C D

Land, pivot Fling

D E

EF

Land

F G

Tumble

HG

Tumble, swing

HI

Tumble

I J

Tumble, do splits

J K

Land

K L

Jump

L M

Stand

M N

Shuffle

N O

Shuffle

R��#;%��2"+`S,j:�(,v2AU3‡)�"��2Iw8,���$bN &€������0Z�%&��]�"+9�"2"��st+,�L����2"(F�>7n�"+�2€2"+Lo3$3+���+�$)�,U

i�Œ



R\�-;��32�+�S� .��ˆp�>st��4H�%��$38�&€7W2��%�?2��-;�*)�O����5-+L7n�AU

R��#;%��2"+`SA‹.�

�

+�r1=O��5-aG&,^)����2"$3&,^3��$H8!=O��5-a:&€��;%���#${U

R\�-;��32�+�SK•4�(<p�%4!�"*�+)<��#0Z+,8[=O��5-a:&�U

i>j


