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Cognitive Computation[] The Ersatz Brain Project
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0000 OO0 Brain"hardware"is glacially slow in comparison.The basic nerve cells-neurons-rarely operate
faster than 1,000 times a second,a million times slower than a silicon CPU.There are a whole series of essential
biological mechanisms that make nerve cells noisy.Nerve cells are affected by many malign influences,from bad
biochemicals,to mechanical shock,to viruses and bacteria.But brain hardware works in a continuous world,that
is,instead of only one's and zeros,neurons can signal all the values between zero and their fastest response rate. The
cerebral cortex processes information in huge chunks.Instead of 64 bits at a time,ten billion nerve cells can be
working on the same problem at the same time. The hardware is so different that it is surprising that anyone ever
thought they worked in the same way,but a lot of smart people did. The term "Artificial Intelligence" [Al] was first
used at a famous summer long gathering at Dartmouth in 1956.Most of those who thought about the problem of
smart machines were there for at least part of the summer.Their goal was to mimic human intelligence with a
machine: "Al's founders were profoundly optimistic about the future of the new field: Herbert Simon predicted
that "machines will be capable,within twenty years,of doing any work a man can do" and Marvin Minsky
agreed,writing that "within a generation[] the problem of creating 'artificial intelligence'will substantially be solved"
Alas,such was not to be. There was a consensus at that time that intelligent systems were forced by some unspecified
law of nature to follow common universal rules of reasoning,and thinking.As a convenient consequence,if you
understood machine intelligence well enough,you didn't have to spend time learning the details of human
intelligence because they were the same.Since the Dartmouth participants were
mathematicians,philosophers,computer scientists and engineers,they assumed intelligence in its general form
worked how they thought,or,more accurately,how they thought they thought.
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