The Living Network

Coordination and the
Human Nervous System

How the human body
detects, transmits, and
reacts to the world at the
speed of electricity.




The Coordination Loop

Every coordinated action in the human body—from watering mouths to
lightning-fast reflexes—follows a strict, five-step biological algorithm.
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Translating the Environment into
Electrical Impulses

Receptors act as biological transducers. Their sole purpose is to convert physical and chemical energy
from the external world into the currency of the nervous system: electrical nerve impulses.
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The Central Processing Hubs SRS

The Central Nervous System (CNS) consists (o \ K X o,
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Anatomy of a Biological Wire

Impulses travel along specialized cells called neurones. The myelin sheath acts like rubber casing on an
electrical cable, preventing short-circuits and drastically speeding up the conduction of the impulse.
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Three Specialized Cables for Signal Routing

Though all neurones transmit electrical impulses, their structural design perfectly
matches their location and routing function within the network.
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Sensory Neurone

« Connects receptors to the
CNS

« Cell body located on a side
branch outside CNS

» Often myelinated
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Motor Neurone

 Connects sensory and motor
neurones

 Located entirely within the
CNS (grey matter)

» Short, unmyelinated

« Connects the CNS to
effectors

 Cell body located at one end,
inside the CNS

» Always myelinated




The Mechanics of an Action Potential

A nerve impulse is not a continuous current. It is a propagated action potential—a sudden, localized
swap of chemical ions across the cell membrane that triggers the next section to fire.

Action potential

+30 -
Repolarisation:
= : Potassium ions (K+) pass out
& 23 Depolarisation: through the membrane.
b Ll Sodium ions (Na+) i E ;
L rush Into the axon.
=
=
&
o
(=R
(1h]
E .
a A Overshoot;
£ st Al Resetting via ATP-
g baseline state. powered ion pumps.
-70
l [ r | T |
0 1 2 3 4 5 6

time / ms



Crossing the Synaptic Void

Synapses act as one-way biological valves. Because the signal must switch from electrical to
chemical and back again, information can only flow in a single, highly controlled direction.
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The Eye as an Optical Schematic

The eye is a living camera, refracting incoming light rays precisely
onto a dense grid of photoreceptors.
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The Iris Reflex: Calibrating Exposure

To prevent intense light from burning the retina, antagonistic muscles in the iris
automatically adjust the aperture. When one muscle ring contracts, the other must relax.
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Pupil constricts. Pupil dilates.
Circular muscles contract, Circular muscles relax,
radial muscles relax. radial muscles contract.




Accommodation: Dynamic Focal Lengths

Unlike a camera lens that physically moves forward and back, the biological eye achieves focus
by literally warping the shape of its crystalline lens.
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Distant Object: Ciliary muscles relax (widen). Suspensory ligaments pull tight. Lens becomes thin and flat.

Near Object \

Near Object: Ciliary muscles contract (narrow). Suspensory ligaments go slack. Elastic lens bulges outwards.




The Reflex Arc:

Bypassing the Brain

Signal avoids brain for speed
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A reflex action is a rapid, automatic (involuntary)
response to a stimulus.

Motor
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Muscle effector

Spinal Cord

Its primary evolutionary function is protection. By
routing emergency signals through the spinal cord
rather than waiting for conscious processing in the
brain, the body saves critical milliseconds.



An ato my Of a Reﬂ ex Arc Motor Neurone (Coral): Exits

through the ventral root to the

arm.
The architecture of survival. The impulse enters

the dorsal root, flips direction in the grey matter,
and exits the ventral root before the brain even
registers the pain.

Effector: The bicep
muscle contracts,

pulling the hand away.

Receptor: Temperature sensors
in the skin detect heat.

kBl Sensory Neurone (Cyan):

Carries impulse through the gl Relay Neurone (Gold): Synapses within
dorsal root. Cell body bulges the grey matter of the spinal cord,
in the dorsal root ganglion. instantly routing the signal back out.



The Master Coordination Matrix

The body relies on two parallel control grids: a high-speed electrical web for immediate
survival, and a slower chemical network for long-term physiological management.

Feature

Method of Delivery

Nervous System

Nerve impulses (electrical)

Endocrine System

Hormones (chemical via
bloodstream)

Speed of Action

Instant (milliseconds)

Slower (minutes to hours)

Duration of Effect

Short-lived, temporary

Long-lasting

Target Area

Highly localized (specific
muscle fibers)

Widespread (affecting multiple
target organs)




The Blueprint of Response

From the initial photons striking the retina to the final
contraction of an effector muscle, human coordination is a
masterclass in rapid, closed-loop biological engineering.
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