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Daniel Kish, president of World Access for the Blind, developed his own method of
generating vocal clicks and using their echoes to identify his surroundings and move
about. Ever an advocate for this technique which he calls “flash sonar,” Kish teaches in
small groups or one-on-one in field exercises around the world, with an emphasis on
training instructors who can further spread the method. This year Kish collaborated
with researchers from six different universities on an in-depth analysis of the practice,
published in PLOS Computational Biology.

“You could fill libraries with what we know about the human visual system,” says
Kish. “But what we know about human echolocation could barely fill a bookshelf.”

The study sampled thousands of clicks from three different echolocators, and
examined their consistency, direction, frequency, and more, including describing a 60
degree “cone of perception” that radiates out from the mouth and provides the most
detail in the scene.

“When people echolocate, it’s not like now they can see again. But echolocation
does provide information about the space that's around people, and that would otherwise
not be available without vision. It allows them to orient themselves and so on,” says
Lore Thaler, lead author of the paper. “You can think of it as an acoustic flashlight.”

So human echolocation is useful. But what is it like? We caught up with Kish to
discuss his unique abilities and how they could be helpful to anyone. He said as he

clicked his way around his neighborhood in Southern California:

We know from other studies that those who use human sonar as a principal
means of navigation are activating their visual brain. It's the visual system that

processes all of this, so vision is, in that sense, occurring in the brain.
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It's flashes. You do get a continuous sort of vision, the way you might if you
used flashes to light up a darkened scene. It comes into clarity and focus with
every flash, a kind of three-dimensional fuzzy geometry. It is in 3D, it has a 3D
perspective, and it is a sense of space and spatial relationships. You have a depth of
structure, and you have position and dimension. You also have a pretty strong
sense of density and texture, that are sort of like the color, if you will, of flash sonar.

It does not possess the kind of high-definition detailed precision that vision has.
There's a big difference in size, for example, between sound and light waves. And
then there's a difference in how the nervous system processes auditory information
versus visual information, in how information is sent to the brain through the eve, as
opposed to the ear. So you are, in some ways, comparing apples to oranges. But
they're both fruit, they're both edible, there are a lot of similarities between them.

I'm walking through my neighborhood, on the phone with you. Right now, I'm
passing by a neighbor’s house, and she’s got a lot of trees surrounding her house.
It's very treed and hedged and heavily bushed. It's very fuzzy, it's kind of soft, it's
kind of wispy. Foliage has a particular effect, a particular signature. It puts out a
very specific image. I can tell you that someone has done a lot of work on her yard,
because her tree line and hedge line are thinned out. Now I'm aware of the fencing
behind the tree line, which I always knew was there, but now it's much clearer
because the tree line is more transparent, acoustically. But vou know, I also have
one ear to a phone.

Some of it's really clear and crisp, some of it's probability, some of it's context.
Some of it, you don't really care what it is, it's just there, it's to be avoided. Some of
it I know I'll recognize it if T come back past it again. And then, some of it, I could
actually sit and draw for you.

It's relatively easy for someone using flash sonar to, for example, navigate an
obstacle course, even a pretty complex one. You might not necessarily recognize

what the objects were that you were navigating, but you could navigate them
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pretty precisely, and probably fairly quickly.

My parents really valued my freedom. They didn't get hung up about the
blindness, they were just more concerned about me growing up to be a relatively
normal kid, to then emerge into becoming a relatively normal adult, which is to say
someone who is able to enjoy the same freedoms and responsibilities as others. I
was encouraged to get on with being a child and being a boy of any given age was
much more important to them than the fact that I was blind at any given time.
Kids adapt to their conditions very quickly, and the more supported they are in that
adaptation, the quicker it will happen. I taught myself to use flash sonar in much
the same way that vou taught yourself how to see.

Adapted From

Hurst, Nathan. “How Does Human Echolocation Work?”

Smithsonian Magazine: October 2, 2017
https://www.smithsonianmag.com/innovation/ how-does-human-echolocation-

work-180965063/

How Does Human Echolocation Work?
Smithsonian Enterprises

Flash sonar is

A. similar in workings to a flash drive on a computer

B. a way to identify surroundings using echoes from vocal clicks
C. a collaborative method of instructor training

D. the ahility to see with the eyes

Human echolocation is

A. known in depth by everyone all over the world
B. used only by Daniel Kish

C. largely unknown
D

. a human ability that is unable to be measured or quantified
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3. Human echolocation provides the surrounding environment.

4.

8.

6.

A.

B
C.
D

spatial information about

. information on taste taken from

information on smell taken from

. no information ahout

The main difference between eyesight and human sonar is the fact that

A,

B
C.
D

eyesight is 3D, whereas human sonar is not

. eyesight has a depth of structure and position, whereas human sonar is only 2D

evesight is high-definition, whereas human sonar provides limited details

. eyesight is continuous, whereas human sonar is broken

The nervous system processes information in

A.

B
&
D

the same way for auditory and visual information

. a different way for auditory and visual information

the brain from the eyes similarly to how it processes sound

. the brain from the ears in identical fashion to how it processes images

Flash sonar allows the user to

A,

B
C.
D

travel through an obstacle course with much difficulty

. travel through an obstacle course with ease

make out many fine details about the surrounding environment

. detect everything about the environment
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A,

B
C.
D

A.

B
C.
D

. The parents of Daniel Kish .

wanted him to be a special child

. brought him up to deal with his visual challenges in the normal way

wanted him to be as much like an average child as possible

. brought him up to rely on his disability for special benefits

. Daniel's use of flash sonar in early childhood was

miraculous

. natural

difficult

. abnormal

. Information gained from echolocation is

A. conjunctive

B. subjective

C. subjunctive

D. objective

Daniel Kish desires to  the use of flash sonar.
A. spread

B. suppress

C. discourage

D. decrease
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11,

12,

13,

14.

15.

16.

17

18.

19.

KOEXD () b, RLBLAFE (A) 2B,

DB TER Lo

il

Everyone should be well (A. prepared B. preparation C. prepare

D. preparing) for what might happen in the future.

How long (A. are you staying B. will you stay

C. will you have been staying D. you will have stayed) here by next month?

We (A. would B. should C. can D. may) often play baseball when

we were junior high school students.

It's midnight now. It's high time you (A. go B. went C. gone

D. will go) to bed.

It is very careless (A. to B. for C. with D. of) you to lose your

keys.

We must make the fact (A. know B. knowing C. known

D. to know) to all the citizens.

Los Angeles is a city (A. what B. where C. which D. who) I have

wanted to visit for a long time.

That lady (A. with B. for C. to D. in) red is my aunt.

(A. That B. Not C. As D. Though) knowing what to say, I

remained silent.
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20. If you (A. exclude B. excuse C. explain D. extend) someone from

a place or activity, you prevent them from entering it or taking part in it.

fi e I

WOELEEFIRLARE W, 2L () AOEETXTHVDEI L LT B (
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21. AL ARII—ERGE>TH, HITBAFITRVES S,

(matter, catch)

22. FHED,
(it, finish)
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