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The once startling assertion that artificial intelligence will surpass and possibly replace human
intelligence has become a cliché. But writers who predict or lament this outcome by
extrapolating technological advances into the future consistently neglect to "run the numbers"
for a side-by-side comparison of digital with biological intelligence. "Brains and Computers"
guides readers step-by-step through the digital components and processes that constitute the
World Wide Web and then through the biological components and processes that constitute the
human brain. See for yourself what differentiates brains from computers and ponder what that
implies for both artificial and human intelligence. "Brains and Computers", despite referencing
some very large numbers, requires neither mathematical nor scientific expertise and can be
read in half an hour.



Brains and ComputersAmino Acids versus TransistorsTuck Newport© Copyright 2014 by Tuck
NewportLos Angeles All rights reserved. No part of this document may be reproduced in any
form, or by any means electronic, mechanical, recording or otherwise without permission of the
author, except for brief quotations used in reviews.CyberBrain cover image by
"polygraphus" Courtesy of iStock Getty ImagesCover Design by Custom-book-
tique.comIntroduction In 1988 mathematician and computer scientist Hans Moravec, author of
Mind Children, boldly forecast that artificial intelligence would surpass human intelligence within
20 to 30 years–i.e., right about now. The following year, 1989, mathematician and theoretical
physicist Roger Penrose, author of The Emperor's New Mind, emphatically disputed the notion
that human intelligence can be replicated by a sufficiently complex computer. A number of books
and essays since then have either or that ongoing enhancements to computer functionality will
enable artificial intelligence to surpass human intelligence in the not-too-distant future.
Moravec's forecast might have been premature. But its realization is only a matter of time assert
both those who anticipate and those who dread the consequences of his prediction. Or have
they, as Penrose argued, missed something important?Neuroscience has come of age during
the generation since the publication of Mind Children and The Emperor's New Mind. Advances
in molecular biochemistry and imaging technology have brought the details of brain physiology
into focus. This new knowledge indicates that artificial intelligence differs significantly from
biological intelligence. Moravec and Penrose wrote their books too early to take these advances
into account. Oddly, more recent commentators on the viability of artificial intelligence generally
have ignored the latest developments in neuroscience.The following essay attempts to quantify
and summarize the differences between brains and computers. It came about as a diversion
from a more comprehensive project (“”) that includes both neuroscience and information
technology components. The results intrigued me and might be of interest to others. The entire
document, despite referencing some very large numbers, requires neither mathematical nor
scientific expertise and can be read in 20 to 30 minutes. 
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Jonathan Crosthwaite, “Focus on Innovation in Neuroscience and Biochemistry. In this essay
Tuck concisely summarizes the recent advances in neuroscience and compares them with the
advances in computer technology.There are trillions of atoms within trillions of cells in the human
body that are continuously colliding and exchanging information at a rate way faster than how
transistors communicate in computers. Our cells have the capability of self-maintenance. They
rearrange, divide, and delete themselves as opposed to a transistor being confined to one rigid
place inside a computer. I think that because the human body and mind are far more complex
and efficient in energy usage, there will be more important breakthroughs in neuroscience and
biochemistry in the future than in computers or artificial intelligence. Intelligence is not as simple
as just 1’s and 0’s or crunching numbers and we should focus on unlocking our total human
potential.”

A, “Timely, quick read on the future of artificial intelligence. Tuck Newport’s number driven
celebration of the human mind is a timely read. Entrepreneurs, scientists and, the real indication
of what’s on everybody’s mind, movies, all talking about artificial intelligence. Elon Musk and
Stephen Hawking, both providing predictions of calamity associated with artificial intelligence,
might get a better night’s sleep. The title of The Imitation Game, a recently released film about
Alan Turing, refers to Turing’s test of computers and intelligence.Rather than trying to analyze
artificial intelligence algorithms, predict advances in computer hardware, worry about
Terminator, or devise a better Turing test, Mr. Newport makes a fundamental observation. Our
brains are vastly more complex than the World Wide Web. Familiar with both the computer
science and neuroscience necessary to examine both worlds, he begins with numbers and
completes the math to help you see the difference. After reading his short work, I feel better.
HAL, V.I.K.I and Terminator are a long way from reality. Plus, my credit card is hidden in a web a
bit more complex than a cockroach’s brain.”

Frank N. Wiley, “Fascinating Comparison. This brief essay clearly shows that the human brain is
far more complex than advocates of artificial intelligence recognize. One fact in particular
jumped out to me - that to create a computer network equal to a chimpanzee 's brain will require
more energy than we produce in the entire world!”

Jay A. Abel, “A thoughtful analysis of the orders of magnitude involved in emulating human
intelligence. I believe we are at the early dawn of understanding the orders of magnitude
involved in the cognition of biological organisms. While it's easy to count transistors and lines of
code in a program, it's quite another matter to attempt to quantify the computational and data
modeling characteristics of biological organisms. I believe that this work is the first serious
attempt to do just that, and is likely to be regarded as a seminal work in this regard.”



William Kahane, “Five Stars. Remarkable!  WMK”

Gordon, “Mind-boggling perspective on the processing capability of the human brain and how it
stands up to computers. It is mind-boggling to consider that all the devices connected to the
world wide web do not even approach the networking capability contained within the a single
human brain. This concise, compact compilation of readily digestible information on the current
state of computer processing power versus the brains of humans is fascinating. For anyone
interested in computers or the brain, particularly "Big Data", this nice little treatise is an easy
read. It is also full of great statistics on computers and neurology that put the amazing
processing power of the human brain in great perspective. (And, who wouldn't want to know that
a "yotta" is equal to 1 septillion -- a one followed by 24 zeros?)”

Cynthia Cannady, “read this because it is a brilliant fact-based summation of why the human
brain is a miracle. If you really want to one-up your friends in cocktail party conversation, read
this. No, read this because it is a brilliant summation of why the human brain is a miracle. No
new age religion, no metaphysics. Just the shocking facts. Tuck Newport summarizes, in 12
pages that can be understood by a layperson with a liberal arts education (or not) the sheer
capacity of a single brain, and contrasts it with the relatively dinky capacity of the World Wide
Web and computers. He does not force a conclusion and leaves open the possibility that human
invention may in a future epoch manage to create an artificial intelligence as marvelous as a
human brain. But this brain of mine with its 1 million neuronal groups, 73 gradrillon daily
synapses, and 5 quintillian amino acids, cannot imagine it based on the facts Newport presents.
This work is not all hard facts. Newport, with a touch of ultra dry humor, points out that a
"supercomputer rivals the synaptic network connectivity of a fruit fly brain, but unlike its insect
analog it can neither fly nor fornicate. The latter deficiency is particularly unfortunate given the
cost of building a supercomputer compared to the cost of breeding a fruit fly."  Good to know.”

The book by Tuck Newport has a rating of  5 out of 4.0. 16 people have provided feedback.
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