
We seem to be inside a 

labyrinth. Will you 

join us?

Enter if you want to know 

more about how the brain's 

inner navigator works.
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¿ ?

In fact, a common navigation 

system has been discovered in 

the brains of mammals: bats, 

rodents, monkeys, primates... and 

humans.

The ability to orient themselves 

in nature is fundamental for 

living beings when it comes to 

finding food, shelter and so on.

They are activated by receiving 

external information from the 

senses, especially sight, when 

we pass through a specific 

place. They create marks in space 

that we remember to guide us....

First, a particular type 

of NEURONS - which they 

called "place CELLS" - 

was discovered in the 

hippocampus.

Every time we change scene 

and move to a new one, 

these neurons generate a 

new unique physical map.

And each of these maps are 

stored in our memory and become 

part of our local archive of 

maps.

...and, jointly, they form a physical 

map of the environment which 

serves as the basis for knowing 

where we are at all times.

This reference system 

allows the brain to grid 

our movement in space and 

trace the route or path we 

travel.

The response is found in two 

other types of neurons also 

present in the entorhinal 

cortex.

For example, when we 

approach the walls in 

a room or when we 

approach the fence in 

a park.

And possibly there are 

e v e n m o r e t y p e s o f 

neurons with specific 

functions that have not 

yet been identified.

What is most interesting is that 

the neurons that delimit each cell 

communicate with each other. And 

this allows the brain to know 

which sector we are in at any given 

moment, when we move from one 

to another, and which one we 

enter.

But if these "grid cells" do 

not respond to specific 

external stimuli, but instead 

are activated regularly, how 

d o t h e y k n o w w h e n to 

activate?

Thanks to this ability to size grids, 

they are functional in any scene: 

whether it is a room or a park, the 

brain can follow our movement by 

the sequential activation of the 

different grids.

Moreover, the brain not only 

retrieves  the map, but also 

takes advantage of each visit 

to that scene to revise, update 

and complete it. That is why the 

more times we visit a place, the 

easier it is for us to find our 

way around, since we have 

more references.

"Grid cells" adjust the size of 

the grids according to the size 

of the scene - information they 

receive from the view - just as 

on street maps, the size of the 

grids (their scale) varies 

according to the size of the 

urban nucleus on the map.

Unlike "place cells" that 

generate a new physical map 

unique to each scene, "grid 

cells" always generate the same 

coordinate system over all 

scenes. Just as street maps use 

the same grid system for all 

cities.

In addition, another type of 

n e u ro n s h as a ls o b e e n 

discovered, baptized as 

"boundary or border cells", 

since they are activated when 

we approach the limits of the 

scene in which we are moving.

Thus, when we visit a scene 

again, the brain retrieves the 

corresponding map and does 

not need to generate it again. 

That's why we move more 

freely and safely in familiar 

environments.

Scientists have discovered how 

and on what basis this internal 

positioning system or "GPS of the 

brain" works by studying the 

neural activity of these areas in 

rodents’ brains.

An internal positioning system that is 

located in two specific areas of the 

brain: the hippocampus and the 

entorhinal cortex, which are closely 

connected to each other.

Later on, another type of neurons 

was identified in the entorhinal 

cortex. As we move through an 

environment, these neurons are 

activated one by one at regular 

intervals, every certain distance. 

Unlike "place cells", they do not 

correspond to a specific place, to 

something that captures our 

attention, but rather are like the 

breadcrumbs that Tom Thumb 

regularly dropped to mark the way.

These neurons are called "grid cells" 

because what they do is signal or 

p l ac e m a r ks i n s pac e a n d a l l 

together, they form or generate a 

frame of reference. To put it simply: 

what these neurons do is to frame 

the scene in a grid, a system of 

coordinates, something similar to 

the grids on street maps.

"Head direction cells" are 

activated depending on the 

direction in which our head 

is pointing, where we are 

looking.
Other neurons monitor 

speed and estimate at what 

pace we are moving and 

therefore how far we have 

traveled.

This is easy to understand 

since we can all tell if we are 

moving fast or slow, even 

with our eyes closed, without 

t h e n e e d f o r e x t e r n a l 

information.

They act as an internal 

compass since different 

cells are activated de-

pending on whether we 

look to the right or left, 

forwards or backwards, 

etc.

And we also know in which 

direction our head is 

pointing even if our eyes 

are closed. The brain 

knows how to estimate 

how fast we are moving 

and in which direction our 

head is pointing in any 

given circumstance and 

environment.

And other neurons are activated 

when we encounter an obstacle, 

for example, a wall in a labyrinth, 

which prevents us from moving 

forward and we have to change 

direction.

...And in doing so, it enables us to 

orient ourselves effectively in 

the environment in which we are 

moving, whether it is familiar or 

unfamiliar, clear or maze-like.

All these neurons are 

connected to each other. 

In this way, the brain's 

positioning system, our 

"internal GPS", integrates 

all this information and 

processes it...


