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Brains and machines

Differences:
brains machines
matter squishy cells inorganic matter
power source metabolic transformers and
biochemistry power mains
signal levels 100 mV 5V
temporal resolution milliseconds nanoseconds
robustness to damage  good poor

power consumption

Similarities:

Both systems....

process information

107" watt/cell

10~ watt/cell

represent signals as differences in electrical potential

convey signals on “wires”

use active devices formed by thin energy barriers --> gain



PSYCHOL OGY  NEUROBIOLOGY

Study of behavior Study of neurons
Per ception/cognition Neural response properties
Perfor mance characteristics Signaling mechanisms

Synaptic transmission

“ MATH/COMPUTER SCIENCE

Study of information
Signal transfor mations

Efficient representation
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Experiment Theory
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Recurrent computation is pervasive throughout cortex

V4



Sinewave speech

An example of inference.




Please say what this word is.

sill shook rust wed pass lark jaw coop beak



THATS THE WHOLE PROBLEM wWITH

SCOENCE. YOU'VE GOT A BUNCH OF
EMPIRICISTS TRYING TO DESCRI\BE
THINGS OF UNIMAGINABLE WOMDER .

/
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Rules of cortical
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Marr’s three levels

Representation and Hardware
Computational theory  algorithm implementation

What is the goal of the ~ How can this computa-  How can the represen-
computation, why is it tional theory be imple-  tation and algorithm be
appropriate, and what mented? In particular, realized phvsically?
is the logic of the strat-  what is the representa-
egy by which it can be  tion for the input and
carried out? output, and what is the

algorithm for the trans-

formation?

Figure 1—4. The three levels at which any machine carrving out an information-
processing task must be understood.



