SAVANTS - EPISODE 18

Human Radar: The Science of Micro-Echolo-
cation

Hello everyone and welcome to a new episode of 'Savants'! Today we dive into an ability that seems

straight out of a science fiction movie, yet is very real and fascinating: human micro-echolocation.
Imagine being able to 'see’ the world not with your eyes, but with your ears, detecting objects, obstacles,

and the shape of a space, as if you had built-in sonar.

Since humans first existed, the sense of sight has been our king for exploring and navigating the
environment. But what happens when that sense is missing or severely limited? Some savants, and also
people who have simply learned to develop this incredible skill, show us that the brain has surprising

ways to compensate and, sometimes, even go beyond what we consider 'normal.’

The most well-known case, and you've probably heard of him, is Daniel Kish. Daniel lost both eyes due
to cancer when he was a baby. However, he didn't let this prevent him from living a full and adventurous
life. Daniel not only walks busy streets, rides a bicycle, climbs mountains, and explores caves; he does
so by emitting small ‘clicks' with his mouth and listening to the returning echoes. It's as if he sends small
sound waves into the world, and these return a three-dimensional image of his surroundings. For him,
a mailbox is a sound 'rebound' indicating a solid obstacle of a certain shape, an tree is a more diffuse

echo indicating an irregular surface.

Another moving example was Ben Underwood, who sadly passed away young, but left an incredible

legacy. Ben also lost his eyes as a child and, similarly to Daniel, learned to 'see’ with clicks. He could
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play basketball, skateboard, ride a bike, and even play video games, all using echolocation. He was a
normal kid in many ways, but with an extraordinary ability that made him unique.

These are not isolated cases of 'geniuses' with an inexplicable gift. Behind these feats is science, a
profound cerebral adaptation that redefines what it means to 'see.’ It's not magic; it's neuroscience in
action. But how is it possible that the human brain, designed to process light entering the eyes, can rewire
itself to 'see' a world of echoes? What neurological mechanisms allow a simple sound to transform into

such a detailed and useful mental image?

The mystery of human echolocation, that ability to 'see' with sound, leads us into the fascinating world
of neuroplasticity, our brain's capacity to change, adapt, and reorganize throughout life. To understand
how it works, let's imagine our brain as an incredibly powerful and adaptable supercomputer, and our

senses as its input peripherals.

How the 'Human Radar' Works

The basis of echolocation is simple in theory: emit a sound and listen to how it bounces back. Think of
it like throwing a stone into a pond. The ripples that form and hit the shore or an object in the water give
us information about the distance and shape of that obstacle. With sound, it's similar. Daniel Kish and

other echolocators often use a quick, sharp 'click,’ produced with the tongue or mouth, because these

high-frequency sounds travel better and bounce back more clearly, offering higher resolution.

Sound as a Flashlight

For those who echolocate, sound isn't just something they hear; it's an active tool. It's like a sonic
flashlight. When Daniel makes a click, he sends a 'pulse’ of sound into the environment. This sound
travels through the air until it hits something: a wall, a chair, a tree, a person. When it hits, part of the
sound is absorbed, and part bounces back towards his ears. The time it takes for the echo to return, its

intensity, and changes in its frequency (what we call pitch) are vital clues.

e Travel Time:The faster the echo returns, the closer the object is. If it takes longer, it's farther away.

It's like calculating the distance of lightning by the time it takes until we hear thunder.

* Intensity:A strong echo means a large, solid object that reflects sound well. A weak echo might be

a smaller, softer, or more distant object.
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Pitch and Timbre:The way sound bounces also changes its 'color’ or tone. A flat, hard surface (like
a wall) produces a different echo than an irregular, soft surface (like a bush or a person). The brain
learns to interpret these subtle differences.

The Brain: The Real Protagonist

This is where things get truly astonishing. Our brain isn't originally designed to process echoes and
convert them into a 'picture’ of space. Sound information typically goes to the auditory cortex, the part
of the brain that processes what we hear. But in people who echolocate, something extraordinary has
been discovered.

Neuroplasticity in Action: The Visual Cortex Comes into Play

Functional magnetic resonance imaging (fMRI) studies have shown that when an echolocator like Daniel
Kish is listening to echoes, not only is his auditory cortex activated, but also his visual cortex! Yes, the
same part of the brain that we would use to see with our eyes lights up when they 'see’ with sound. It's as
if the brain says, 'Well, I'm not getting information from the eyes, so I'll use this other sound information

and process it in the 'vision section' to create a spatial representation.’'

This phenomenon is known assensory substitutionorsubstitute perception. It's an impressive tes-
tament to the brain's adaptability. When one sensory pathway (sight) is absent, another pathway
(hearing) can 'borrow' the brain areas of the first to perform similar tasks. Essentially, the brain reassigns
resources. Neurons that would normally expect to receive visual signals adapt to interpret the complex

patterns of echoes as spatial information.

Is it an Innate or Learned Ability?

While some savants may have a predisposition or a superior innate capacity to process information,
human echolocation is largely a learned skill. Daniel Kish, for example, has dedicated his life to teaching
other blind individuals to echolocate. It's a process that requires a lot of practice and patience, similar

to learning a language or a musical instrument.

Children who lose their sight at an early age often have an advantage, as their brains are still in a phase
of very high development and plasticity. It's easier for them to rewire neural connections. However, recent
studies, such as those by Dr. Lore Thaler at Durham University, have shown that even adults who have
been blind for a long time can successfully learn to echolocate, activating their visual cortices similarly

to expert echolocators.

The Difference from Animals

Exclusive content



It's important to note that human echolocation, though incredible, is not exactly the same as that of a bat
or a dolphin. These animals have very specific biological adaptations for echolocation: highly precise
sound emission and auditory reception systems, which allow them to detect minuscule details and hunt
in complete darkness. Our ears and vocal systems are not optimized in the same way. However, our

brain's ability to interpret echo information is what brings us closer to them.

The Impact on Daily Life

For people like Daniel Kish, echolocation is not just a scientific curiosity; it's a vital tool for independence.
It allows them to navigate the world with an autonomy that would otherwise be impossible. It reduces
the need for canes or guide dogs in many situations, allowing them a freedom of movement and a

perception of space that greatly enriches their experience of the world.

These cases remind us of the incredible hidden potential within the human brain. We are not just talking
about savants with exceptional talents, but about the intrinsic capacity of all of us to adapt and overcome
challenges in ways we never even imagine. Micro-echolocation teaches us that our senses are just the
gateway; the true magic happens within the mind, where information transforms into experience, and
sound can literally become a way of seeing the world.

It's a powerful testament to the resilience and astonishing plasticity of the human brain, an ability that
prompts us to rethink the limits of what we are capable of perceiving and doing. And it's a reminder that,

sometimes, to truly 'see,’ we just need to learn to listen in a different way.
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