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Goal of Vision

"Regarding the central goal of vision as
scene recovery makes sense. If we are able
to create, using vision, an accurate
representation of the three-dimensional
world and its properties, then using this
Information we can perform any visual task"

Aloimonos and Rosenfeld (1991)
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Complexity of the Brain

Neurons 1011
Synapses 104°
Bandwidth 101° bits/sec

Memory 101° bits



Complexity of the Visual World

i

Eye Fixations 1010
Sensory Data 1040 bits
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Decisions




Reward Modulates Visual Responses
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DOPAMINE



Amygdala

Dopamine Pathways

Arcuate nucleus

Ventral tegmental area



Wolfram Schultz (and friend)



Dopamine Neuron
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Dopamine Affects Decisions
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Temporal Differences Revealed

No prediction
Reward occurs

Reward predicted
Reward occurs

Reward predicted
No reward occurs

Schultz, Dayan, Montague, 1997






VUMmMx1 - Octopamine

20 mY
Sucrose Solution '!_s,

Martin Hammer and Randolph Menzel, 1997



Complexity of Games

Backgammon 1020
Chess 1040
Go 1080



Complexity of Vision

Backgammon 1020
Chess 1040
Go 1080
Googol 101072
Human Vision 101078

Googolplex 10107100



TD Gammon
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TD Gammon

Program | Training Games Opponents Resulis
TDG 1.0 s00,000 Fobertie, Dawis, | -13 gtafa] games
hlagriel (-0.25 ppay
TDG 4.0 00,000 Goulding, Woolsey, | -7 plaf35 games
anellings, Fuszell, (-0.18 ppa)
mylvester
DG 21 1,500,000 Fobertie -1 ¢t/40 games
(-0.04 ppg)

Tabhle 1. Results of testing TO-Gammon in play against woarld-class
human opponents. Yersion 1.0 used 1-play search for move selection,
versions 2.0 and 2.1 used Z-ply search. “ersion 2.0 had 40 hidden units;
versions 1.0 and 2.1 had 80 hidden unrs.

Tesauro, 1994
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Computer chooses
Red Gresn

Inspection Game

Red

Monkey chooses

Gresn

‘ Payoff for monkey

‘ Payaff for computer

{ Humans D Monkeys Nash Equilibria
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Discount Factor

Tanaka, Doya et al, 2004



Cconsclous vs Unconscious

Processing
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Dijksterhuis et al, 2006



The Unexpected Visitor




Kenji Doya
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