
NO NEURON IS AN ISLAND

Though we should be cautious about comparing brains to comput-
ers, they are similar in at least one important respect. They are both
"smarter" than the elements from which they're constructed. Accord-
ing to the weighted voting model, neurons perform a simple opera-
tion, one that does not require intelligence and can be performed by a
basic machine.

How could brains be so sophisticated when neurons are so simple?
Well, maybe a neuron is not so simple; real neurons are known to de-
viate somewhat from the voting model. Nevertheless, a single neuron
falls far short of being intelligent or conscious, and somehow a net-
work of neurons is.

This idea might have been difficult to accept centuries ago, but now
we've become accustomed to the idea that an assembly of dumb com-
ponents can be smart. None of the parts in a computer is by itself ca-
pable of playing chess - but a huge number of these parts, when or-
ganized in the right way, can collectively defeat the world champion.
Similarly, it's the organized operation of your billions of dumb neurons
that makes you smart. This is the deepest question of neuroscience:
How could the neurons of your brain be organized to perceive, think,
and carry out other mental feats? The answer lies in the connectome.
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Sticky Note
Writing 20 years earlier, Francis Crick thought people would find the hypothesis that their consciousness (including sense of self and free will) was no more than the behavior of their brains astonishing. Now Seung is quite confident that people have come to accept that proposition and he easily extends it to include intelligence.In his time, Crick decided to limit the consciousness he wanted to argue was no more than brain behavior to visual awareness, thinking that even though there was at that time still an insufficient understanding of the brain's link to visual consciousness, there were promising scientific approaches to remedying that insufficiency.In the next chapter, Seung brings in rather triumphantly the studies of Quiroga et al. on Decoding Visual Inputs. It is apparent from his presentation, however, that the task of demonstrating that our visual consciousness is no more than the operation of our brain is far from over. Indeed, he says as much himself. If a person, then, were at all inclined to skepticism about this claim as to neurons making us smart, she might well prefer Crick's more modest approach even today.
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This thought balloon makes reference to Francis Crick's book The Astonishing Hypothesis. Appropriate extracts are given here.



Source:http://books.google.com/books?id=rl8q1IZr3WcC&printsec=frontcover&source=gbs_ge_summar
y_r&cad=0#v=onepage&q&f=false

First published 1994.



IHE ASSEMBLY OF MEMORIES

a power outage erases the RAM of a computer. connections are left
intact, so long-term memories survive. But recent information is lost,
having not yet been transferred from activity to connections.

can the stability-plasticity tradeoff also help us understand why
the brain might use reconnection in addition to reweighting as a
means for storing memories? Through Hebbian plasticity, neural spik-
ing is continually altering synaptic strengths. Therefore the strength
of a synapse is not so stable, and the memories stored by reweight-
ing might not be either. This could explain why the memory of what
you had for dinner yesterday will most probably fade. on the other
hand, the existence of a synapse may be more stable than its strength.
A memory stored by reweighting might be further stabilized by recon-
nection. This is likely the case for memories that endure for a lifetime,
such as your name. Indelible memories may depend less on maintain-
ing synaptic strengths at constant values and more on maintaining the
existence of synapses. As a more stable but less plastic means of stor-
ing memories, reconnection may serve a complementary role to re-
weighting.

'rhis chapter has been a mixture of empirical fact and theoretical spec-
ulation, biased uncomfortablytoward the latter. we knowfor sure that
reweighting and reconnection happen in the brain. \Mhether these
phenomena create cell assemblies and synaptic chains is unclear, how-
cver. More generally, it has been difficult to prove that these phenom-
ena are involved in any way in the storage of memories.

one promising method is to disable Hebbian synaptic plasticity in
nnimals using drugs or genetic manipulations that interfere with the
n;rpropriate molecules at synapses, and then do behavioral experi-
tnents on the animals to see whether and how memory is impaired.
such experiments have already yielded fascinating and tantalizing ev-
ldcnce in support of connectionism. unfortunately, the evidence is
,rrly indirect and suggestive. And its interpretation is complicated, be-
luuse there is no perfect way of getting rid of Hebbian synaptic plastic-
Ity without creating other side effects.

'l'he following parable is my attempt to ilustrate the difficulties that
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He himself understands that his book is of this nature -- a good read for those already convinced, I'd say. It suggests many interesting ways memory might be a function of brain activity, and it never even questions the problem of proving the exclusive or sole claim that must be made explicity.




