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Hidden platform
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Switching Control

eye regions

QuickTime™ and a
MPEG-4 Video decompressor

are needed to see this picture.

Balkenius & Kopp, 1997
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Switching Control

eye regions
QuickTime™ and a
MPEG-4 Video decompressor
are needed to see this picture.
\/
fixation / smooth pursuit
saccades
\/
orienting

Balkenius & Kopp, 1997
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The Development of Smooth Pursurt

® Gradual development
from catch up saccades
to smooth pursuit from
0-4 month

Simulation from Balkenius & Johansson,
Epigenetic Robotics, 2005
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® Gradual development
from catch up saccades
to smooth pursuit from
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Simulation from Balkenius & Johansson,
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Learning to Reach

the system learns
associations between

retinal positions and joint
angles
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Learning to Reach

the system learns
associations between
retinal positions and joint
angles

5w ‘ not driven by error
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and target
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Learning to Reach

the system learns
associations between
retinal positions and joint
angles

5w ‘ not driven by error
ppppppp between hand position

Resp&n§ ; 8 (DS 6 8 ; t0S2
and target

population coding
supports interpolation and
some extrapolation
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Learning to Reach

sensory prediction
_I_

inverse model
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Learning to Reach

ongoing Iinteraction
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movement 2

ms

T_.a._.;g\‘\\\\\\\\\\\\\\\\\\\\\\\\\ \\

TIME

movement 1

Neuronal population vectors are plotted every 10 ms vs time. C, onset of the delay; E, end of the
waiting period. The filled circle on the abscissa indicates the time after the beginning of the delay
(130 ms) at which the population vector reached statistical significance
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Context Effects

Phase 1 CXA : GCS + US
Phase 2 CXA : CS

Test A CXA : CS = no-CR
Test B CXB : Cs = CR

Extinction does not transfer to a new context (Bouton 1991, 1992)
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Contextual Inhibition
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Three Learning Conditions
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SPECIALIZATION
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Sensory Coding
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Learning Algorithm
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Accumulated Extra Steps
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A More Complex Example
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Context Prevents Catastrophic Forgetting
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—our Algorithms

@) ContextQ
Q(s, a) Q(c, s, a)
‘stimulus contextual

generalization’ specialization

ContextAC ContextACP
Gile s Q(c, s, a)
V(s) V(s)

P(s, a)

progress separate
from state that
controls action

learns to avoid doing
bad things
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—our Algorithms

@) ContextQ
Q(s, a) Q(c, s, a)
‘stimulus contextual

generalization’ specialization

ContextAC ContextACP
Gile s Q(c, s, a)
V(s) V(s)

P(s, a)

progress separate
from state that
controls action

learns to avoid doing
bad things

general

> |less general
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x Stimulus-Approach
x Stimulus=Response

n Contextual Inhibition
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