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impulses carried
toward cell body
branches
of axon

dendrites # biological learning sys-
P~ aon tems are built of complex
" terminals webs of interconnected

neurons

nucleus

\ impulses carried
away from cell body

#$ motivation:
» capture kind of highly parallel computation
# based on distributed representation

» goal:
# obtain highly effective machine learning algorithms,

independent of whether these algorithms fit biological
- processes (no cognitive modeling!)
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Computer Brain

computation units | 1 CPU (> 107 Gates) | 10!! neurons

memory units 512 MB RAM 10! neurons
500 GB HDD 10 synapses

clock 108 sec 1073 sec

transmission ~ 10? bits/sec ~ 10! bits/sec

» Computer: serial, quick
# Brain: parallel, slowly, robust to noisy data
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Many neuron-like threshold switching units

Many weighted interconnections among units

Highly parallel. distributed process

Emphasis on tuning weights automatically

Input is a high-dimensional discrete or real-valued (e.g, sensor input)
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