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20 Years ago today

1995 University of Pennsylvania Psych Building

As a joke onIy we though was funny aII
lab members wore that hat for lab profile pics.



Knill became almost synonym
for the Bayesian Brain
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A Ambiguity generates uncertainty
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Traditional Levels of Analysis

Computational maximize:
Why do things work the way they do? e
. : it R=r, +rh,+t+r

What is the goal of the computation?
What are the unifying principles?

Algorthmic

What representations can implement
such computations? K/
How does the choice of representations e
determine the algorithm?

Big reward
cue

Predicted
big reward

Implementational

How can such a system be built in
hardware? ‘
How can neurons carry out the - smal roward
computations? il
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Reductionist Explanations

Craik O'Brien Cornsweet illusion

lllusion results -

from byproduct
of early sensory [\I\ .
processing -y

Intensity




ComputationaEpistomology

lllusion results-fronrational analysiof
the scene




Dave was not AnReductionist
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Someproperties of a useful psychophysical
framework

A Support building predictive models of perceptual
performance.

A Support bridging statements between models and
descriptions of behavior.

A Explain™ whyA perception / sensorimotor
control works the way it does.

A Help guide psychophysical research
I Suggests new and interesting theoretical questions.

I Supports scalindownperceptual / sensorimotor
problems to bring them into the lab.

I Scalesip naturally
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‘ Ideal observer models ‘

I

| Rational observer models'

T~

- Description
The domaln Of of sensorimotor /
perceptual

Bayesian models behavior




Threefold Knowledge

Scene@
\Object class

1) Image physics
Environment fcl)bj:j‘:t_t Object
reflectivity

' 2) Environmental regularities

l\@ O
l/l 3) Human task requirements
o 00

Global Local image Haptic
features features

Making an image from a scene Local

' Stage
Q Lights é::}

Q Material

Objects

Information about object
properties is encrypted
inthe image




Generative model

ASample a scene type
ASample N object classes

ASample Objects from each class (locations and attributes for
each object)

ASample rendering variables (lights, viewpoint)
ASample image features from rendered scene

Making an image from a scene

' Stage Image
2 |

. Lights (\
S
Scene type . ' g’l | ___: U

Material

' Object location, shape

Object
class

Information about object
properties is encrypted
inthe image

Number
of objects N




Rational Analysis for Midevel vision

A What are the evolutionary pressures and
environmental features that shape perception?

A These lead to g&amily of computational problems

I Natural visual tasks and behavior

A Getting reliable estimates of object georgg grial

I Statistical structure of the environme

AWhat regularities can be exploited” .

<0






