Neurons vs. Other Cells

<+ Specialized extensions: dendrites and axons
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Neurons communicate with each other through
an electrochemical process.
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A Synapse
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Different Neurons
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% Newurons (nerve cells) come

in many different shapes
and sizes

Some of the smallest
neurons have cell bodies
that are only 4 microns
wide, while some of the
biggest neurons have cell
bodies that are 100 microns
wide,
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Figure 1.5 This figure illustrates the resting potential developed across the
cell membrane of a neuron. The relative stzes of the labels for
the jonic species indicate roughly the relative concentration al
pach species in the regions internal and external to the cell,
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Figure 2.17. Changes in sodium (Na') and
Potasium (k) permeability (e, conductance)
Versus time during the course of the action polen-
tial, Once the axon membrane potential rises
above about - Jo millivolts, Na* conductance
SPontaneously fneregses several thousand percent,
When this happens, Na* lons rush in, causing the
potential inside the axon fo rise to abous + 350
millivolts, Then within about 0.5 millisecond, the
sodium conductance drops alimost as abruptly as
it rose, Mean while, potassium conductance beging
fo rise, causing x* lons to rush o and driving the
axon poftential even More negative than before,
Gradually, over about |.§ milliseconds, the con-
ductances ane voltage return o normal,



Metabolism when neuron
becomes active
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Figure 1.1 Partitioning of the sel of cube vertices: (a) singla-unil diagram and (b implementad

pantitioning.
b B y——— T - —[ —_—
£ ] --":_\-
Hias 1 Unit 1 f/ .
[7['/”: 8.5 : :
Chotput
Unit 2 unit
F_ higs 1
Clutput enit 0. 23] = -
X + S E
Weighted inpil o — ! a ; 77
faeput lns bams & mtp'l-'ll 1 !
: . J
Weighted sum -8,68 1=
Pins _ of units' oulpuls ]
Linit » plus bias ] =
: 1]
et e ~5 .04 =TT s R RSANASNNBERREREEREa R RS
Weights Weights R T ae B850 .08 @.5¢ .60 1.50
{ Weight values are net marked "
on the fipunsy == == Aceurate function
N = g Metwork function
_® .4 _* _ Test points for approximation

-y - . 0 - Training points for network
7 =04 Ems = 002

{a} (b

Figure 1.3  Neural network with continuous units as funclion approximator: {a) block diagram
and {b) example approximation of Equation {1.2).



Figure 1.5 Simple neural network memary: (a) network diagram and (b) listing of updales.
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x stands for sgn (0),

Encirclad are updatad oulputs,
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Figure 1.6 Graphical inferpretalion of the memary natwark from Figure 1.3,




