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Human echolocation: Using tongue-clicks
to navigate the world
By William Kremer
BBC World Service

Daniel Kish has been blind since
he was a baby but that hasn't
stopped him living an incredibly
active life that includes hiking and
mountain-biking. To do this, he has
perfected a form of human
echolocation, using reflected
sound waves to build a mental
picture of his surroundings.

When Daniel Kish clicks his tongue, the world
answers back.

Cars, trees, doorways, bollards on the pavement…
all are identified and mapped in his brain using
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information gleaned from a series of sharp little taps
of his tongue against the roof of his mouth, two or
three times a second.

From an early age, the Californian developed a sonar
technique which allowed him to navigate using
echoes from repeated tongue-clicks. The skill has led
to him being dubbed a "real-life Batman" - a
description he welcomes.

"It is the same process bats use," he says. "You send
out a sound or a call and sound waves are physical
waves - they bounce back from physical surfaces.

"So if a person is clicking and they're listening to
surfaces around them they do get an instantaneous
sense of the positioning of these surfaces."

The echoes from his clicks inform Kish about an
object's distance, size, texture and density. It's
enough for him to differentiate between, say, a metal
fence and a wooden fence.

"It's not that I can really tell metal from wood, but I
can tell the difference between the arrangement of
structures," he says.

"For example, a wooden fence is likely to have
thicker structures than a metal fence and when the
area is very quiet, wood tends to reflect a warmer,
duller sound than metal."

But, he adds, conditions really have to be right to
discern this reliably.

Echolocation has allowed Kish to pursue outdoor hobbies such as hiking, despite
being totally blind. Kish also says echolocation allows him to engage aesthetically
with the world.

"The sense of imagery is very rich for an experienced user. One can get a sense of
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beauty or starkness or whatever - from sound as well as echo," he says.

"Even architecture has some distinction. One can click at a building, for example,
and hear whether or not the building is ornamented or featureless."

Kish now devotes almost all his time to training other
blind people in his technique, which he calls
FlashSonar. More than 500 students in at least 25
countries have taken the course which is run by not-
for-profit organisation, World Access for the Blind.

On one level, there is nothing revolutionary in human
echolocation. Emma Tracey, who writes for the
BBC's Ouch! disability blog and has been blind
since birth, says all blind people use sound as they
move around in their daily lives.

This can vary between "passive echolocation", in
which incidental echoes are used to help navigate,
and "active echolocation", in which the subject emits
a noise in order to produce echoes - whether it be a
click of a tongue or a tap of a cane.

"You find yourself using your footsteps a bit loudly
sometimes to just get your bearings," says Tracey.
"Sometimes you click your fingers, almost without
thinking."

She says that the echoes created by the sounds she
makes vary depending on whether she is in a wide
open space or around dense objects, and this helps
to inform her movements.

But, she says, using sound to navigate has its
limitations. "If it's snowing it's very difficult to get
around, very difficult," she says.

Fiona Sandford, who runs Glasgow-based blind
support charity Visibility, invited Kish over to train her
outreach staff in FlashSonar several years ago.
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In blind football there are boards around the
pitch to reflect the sound

"Many people who are blind do use a form of
echolocation," she Sandford. "And what Daniel Kish
does, he takes that ability and hones it."

She likens the impact of his training to a piano
student progressing from the ability to play a simple
tune to performing a concerto.

And yet it seems that relatively few blind people use
active echolocation to the extent advocated by Kish
and a few others around the world.

"In many instances it's discouraged," says Kish. "I
personally have worked with students who've come
from schools for the blind, for whom clicking was
actively discouraged.

"I believe it's discouraged because it's seen as a
'blindism' - if you're clicking then
you're drawing undue or negative
attention to yourself."

Fiona Sandford admits that the
clicking noise is a barrier for some of
her more self-conscious clients,
particularly the adults.

"What we've found is the people that
are most receptive to echolocation are
young people."

Much of Daniel Kish's work is focused
on training children - some as young as toddlers - to gain confidence and
independence by using a long cane together with echolocation.

The Royal London Society for Blind People's Dr Tom Pey believes that blind people
should be introduced to the technique, but agrees that some people may resist it.

"In a world that is dominated by conservative forces
of health and safety you are likely to encounter
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resistance," he says.

"Some organisations for blind people look at the
solution in terms of the service they can provide, as
opposed to the service that the blind person
requires."

The Royal London Society for Blind People school
does offer training in echolocation, but he doesn't
think that it is for everyone.

"You have to be able to listen in a certain way in
order to interpret the message you are getting back.
Not everyone can do that. And clicking may not be
for you.

"Not all of us will be able to do what Daniel does but
he's shown us that it is possible. I really tip my hat to
him - long may he continue to be an inspiration for
blind people."

Daniel Kish spoke to Outlook on the BBC World
Service. Listen back to the programme or browse
the podcast archive.

Share this story About sharing

Beating Parkinson's
The invention that's helping me write again

Rogue's gallery
Museum shuts down artist's Instagram

Trolls and triumph
A digital battle in the Philippines

nature

Bats use calls to build up
a sonic map of their
surroundings. The bat
can tell how far away
something is by how long
it takes the sounds to
return to them

These calls are usually
pitched at a frequency
too high for adult humans
to hear naturally. Human
hearing ranges from
approximately 20Hz
(cycles per second) to 15
to 20 kHz (1000Hz)
depending on age. In
comparison, some bats
can hear sounds up to
110 kHz in frequency

Toothed whales and
dolphins, collectively
known as odontocetes,
also use echolocation to
hunt and navigate in
murky or dark water

BBC Nature: Ultrasound
and echolocation

Bat conservation trust



mailto:?subject=Shared%20from%20BBC%20News&body=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fmagazine-19524962
http://www.facebook.com/dialog/feed?app_id=58567469885&redirect_uri=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fmagazine-19524962&link=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fmagazine-19524962%3FSThisFB
http://www.facebook.com/dialog/send?app_id=58567469885&redirect_uri=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fmagazine-19524962&link=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fmagazine-19524962%3FSThisFB
https://twitter.com/intent/tweet?text=BBC%20News%20-%20Human%20echolocation%3A%20Using%20tongue-clicks%20to%20navigate%20the%20world&url=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fmagazine-19524962
https://uk.pinterest.com/pin/create/bookmarklet/?url=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fmagazine-19524962&description=Daniel%20Kish%20is%20blind%2C%20but%20has%20taught%20himself%20to%20navigate%20using%20a%20form%20of%20sonar.&title=Human%20echolocation%3A%20Using%20tongue-clicks%20to%20navigate%20the%20world&media=http%3A%2F%2Fwww.bbc.co.uk%2Fnews%2Fspecial%2F2015%2Fnewsspec_10857%2Fbbc_news_logo.png%3Fcb%3D1
https://www.linkedin.com/shareArticle?mini=true&url=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fmagazine-19524962&title=Human%20echolocation%3A%20Using%20tongue-clicks%20to%20navigate%20the%20world&summary=Daniel%20Kish%20is%20blind%2C%20but%20has%20taught%20himself%20to%20navigate%20using%20a%20form%20of%20sonar.&source=BBC
http://www.bbc.co.uk/programmes/p00wvmw8
http://www.bbc.co.uk/programmes/p00wvmw8
http://www.bbc.co.uk/podcasts/series/outlook
http://www.bbc.co.uk/help/web/sharing.shtml
http://www.bbc.com/news/magazine-38208814
http://www.bbc.com/news/world-us-canada-38228988
http://www.bbc.com/news/blogs-trending-38173842
http://www.bbc.co.uk/nature/adaptations/Ultrasound
http://www.bats.org.uk/pages/echolocation.html


12/7/16, 11:42 AMHuman echolocation: Using tongue-clicks to navigate the world - BBC News

Page 6 of 10http://www.bbc.com/news/magazine-19524962

How I got rich beating men at their own
game
6 December 2016

Do smoke-free stoves really save lives?
7 December 2016

The mothers who are pressured to give
up their children
6 December 2016

 The model changing the face of
fashion
7 December 2016

100 Women 2016: Parents who regret
having children
6 December 2016

Around the BBC

Questions for Daniel Kish by BBC Ouch

Related Internet links

World Access for the Blind

The Royal London Society for Blind People

Visibility

Read

Subscribe to our daily
newsletter
The latest breaking news and more at your
fingertips

Most Popular

In today's Magazine

'Thousands' of geese die in toxic
US pond

Trump is Time's Person of the
Year

First photos from Saturn probe's
new orbit

'Old friend of China' to be US
envoy

Why is Air Force One so
expensive?

Trump aide loses job after
'Pizzagate'

http://www.bbc.com/news/magazine-38103674
http://www.bbc.com/news/magazine-38160671
http://www.bbc.com/news/magazine-38223114
http://www.bbc.com/news/magazine-38228958
http://www.bbc.com/news/magazine-38145118
http://www.bbc.co.uk/ouch/interviews/13-questions-.shtml
http://www.worldaccessfortheblind.org/
http://www.rlsb.org.uk/about-us/
http://www.visibility.org.uk/
http://www.bbc.com/news/magazine-19524962#
http://pages.email.bbc.com/subscribe/
http://pages.email.bbc.com/subscribe/
http://www.bbc.com/news/10209418
http://www.bbc.com/news/world-us-canada-38239879
http://www.bbc.com/news/world-us-canada-38238892
http://www.bbc.com/news/science-environment-38237416
http://www.bbc.com/news/world-us-canada-38240009
http://www.bbc.com/news/world-us-canada-38236404
http://www.bbc.com/news/world-us-canada-38231532


12/7/16, 11:42 AMHuman echolocation: Using tongue-clicks to navigate the world - BBC News

Page 7 of 10http://www.bbc.com/news/magazine-19524962

The BBC is not responsible for the content of external Internet sites

Magazine

6 December 2016  7 December 2016  6 December 2016  

More Videos from the BBC

Syria: Celebrations as
families return to homes
in Aleppo

Filming the secret
underwater world of grey
seals

London has been plunged
into darkness by a power
cut

The Scottish village left
£400,000 by former PoW

Ineos boss: 'Sense of
humour' needed in Brexit
talks

'Hardest hit' affected by
Family Fund cut, charity
says

Recommended by Outbrain

Elsewhere on BBC

Rebels 'withdraw from old
Aleppo'

How I got rich beating men at
their own game

£5 notes 'worth £20,000' in
circulation

Mexican party invitation attracts
1.2m

From Around the Web
Promoted content by Outbrain

How I got rich beating men
at their own game

Magazine

Do smoke-free stoves really
save lives?

Magazine

The mothers who are
pressured to give up their
children

Magazine

http://www.bbc.com/news/magazine
https://adclick.g.doubleclick.net/pcs/click?xai=AKAOjss6dh5sarh1D5T7dNvN2F0GeBU3ykOrGGX1gvDwp4gNVK1P6fYhCDjyUSkw0hw3aI4jTtZ3mPyTYyo7_gmsXCJrSaKa_MU1Pu6J01t6p6akwCttkM5WOpz6ECLJCB1hgmen7nSy_aVemkd6rgF8UA8YCJcVe6bC06abLGGH1n4PxU_zNRz9Qw7poe__H3g76uViW96aB3EJWvlsqYAKBFsdosrAoiKJN32aSbPEJGJ1sOq1pPiZFx4ivRIkIEHOsacUW-KaYj2TfSHWfEA17WulRMQ6sLPf89dGFdt__ldGXe4hFdaO1k9Jn-LmjMPUzvhK92KH7K_EP_mR51auv_p0FpOZ9vqErC7jZcitJzM-Pe-41nOF7kitEJzSKoeTK1P8Ra75-HjIquh6JiF6Ym7luntLOZAl26ZA-3DvJJZ_ZiJU1w1OgsOJeSQSAYYH8gQK1jJj8Em-bFKZ-AJ1wX2irYhjOzVsCGGaza1l4trHtq6lLEh2Ugl7Ib2Ajg2gNeGSrrwwFZfD0mVoQ2U5o91tCD85RC8pn0H9nkjdMa_E7HvodVA2mcdp2bd94QLqOGuWqDzjo0dRxwL9o29y7kSRxxs1bWS1LL1RM21yjbD6bUC6c3irTzqt2CT8ASJdQe9MVSuuzyvLdEDzI1yGs5p521uCpu4ibFuP_2YjON9sPTq78b6-HDHIkYSl01Xf6whyB9SqokSIHNE_Hhc0qSmDixACj1efL18HMbBGRRwz63K3yUFW7tmhwvWhUt9KjEwTH5Mz4E_hLdK-mctQ5VxKM3b1rL-RDhsHWL2b1yuDHYmq&sig=Cg0ArKJSzK6XBZJ0FQJv&urlfix=1&adurl=http://www.intel.com/content/www/us/en/retail/driving-revenue-through-inventory-optimization.html%3Fdclid%3D%25edclid!
http://www.bbc.com/news/world-middle-east-38218086
http://www.bbc.com/news/science-environment-38221652
http://www.bbc.com/news/uk-38112617
http://www.bbc.com/news/uk-scotland-38195783
http://www.bbc.com/news/business-38227008
http://www.bbc.com/news/uk-wales-38219129
http://www.outbrain.com/what-is/default/en
http://www.bbc.com/news/world-middle-east-38233962
http://www.bbc.com/news/magazine-38103674
http://www.bbc.com/news/uk-scotland-south-scotland-38223552
http://www.bbc.com/news/world-latin-america-38235093
http://ib.adnxs.com/getuid?http://track.interstateanalytics.com/trackad?link_id=00131dd777ad28a1f0dcf8ef6d38d2bcc9&source=outbrain&campaign=00c648e2e80c57e4c0cb1f6bf5de3434c3&medium=009701429222c9bc47cd33613ffb29ffaa&project_key=717af0f459a791fdabbf124e204e35363da8aec0&publisher=outbrain&adnxs_uid=$UID&redirect_to=http%3A%2F%2Fwww.businessinsider.com%2Fthis-hoodie-is-so-insanely-popular-you-have-to-wait-months-to-get-it-2013-12
https://www.kbb.com/car-reviews-and-news/top-10/best-all-wheel-drive-cars-suvs-under-25000-2016/2100000391/?psid=99988&siomid=Outbrain000020
https://www.kbb.com/car-reviews-and-news/top-10/most-awarded-cars-2016/2100001402/?psid=99988&siomid=Outbrain000034
http://www.outbrain.com/what-is/default/en
http://www.bbc.com/news/magazine-38103674
http://www.bbc.com/news/magazine
http://www.bbc.com/news/magazine-38160671
http://www.bbc.com/news/magazine
http://www.bbc.com/news/magazine-38223114
http://www.bbc.com/news/magazine


12/7/16, 11:42 AMHuman echolocation: Using tongue-clicks to navigate the world - BBC News

Page 8 of 10http://www.bbc.com/news/magazine-19524962

Ads by Google

Erase Aging In 2 Minutes
Simple Method Allowing Woman To
Truly Turn Back Time Without Work.
preferredwoman.com

Free Tool-Box Talks
Download Hundreds of Toolbox Talks,
PowerPoints, Meetings, Tools & More
safety.blr.com/tool_box_talks

54, But Looks 34
Visibility Younger In 2 Minutes Using
This Unique Application
infinitebeautytips.com

BBC News

Man who urinated in work colleagues'
water bottles is sentenced

BBC News

Syrian refugees enjoy more support than
others, AMs told

Recommended by Outbrain

BBC Future

Why we should send politicians to space

BBC Future

The next big leap in space travel will use
hypersonic planes

https://www.googleadservices.com/pagead/aclk?sa=L&ai=CoXgOAzxIWOutBNDNWv-MhoAPmbqNukf0kMG61gTAjbcBEAEg54X0EigDYMnOsI3wpLAQoAHE-a2gA8gBAakCv-Urce2opz6oAwGqBH9P0OKSv2vbrYUrxNc3sbzs8tyxNnXV82lFAA2TOyxGYxjpG37snNoIwm_p0svWgC7IySrzONFbGc_YNfP8CzBJrgGTkNYY23oUGUeTglr-ccF4pkXupT-Z7DjPnZzfaZ4EiBmEMGTujZM6GMUAfzoxgm6AJlQcwNrSeRf9yHR4iAYBgAekhtJfqAemvhvYBwHSCAUIgGEQAdgTDA&num=1&cid=CAASEuRonUOCAPvhAymB27-LZK0__g&sig=AOD64_3Gac1U0QhRzdol2yxZrvSjbQBIhA&client=ca-bbccom&adurl=http://preferredwoman.com/product/erase-aging-in-minutes/%3Fplacement%3Dwww.bbc.com%26kw%3Dcrows%2520feet%26ad%3D1
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CoXgOAzxIWOutBNDNWv-MhoAPmbqNukf0kMG61gTAjbcBEAEg54X0EigDYMnOsI3wpLAQoAHE-a2gA8gBAakCv-Urce2opz6oAwGqBH9P0OKSv2vbrYUrxNc3sbzs8tyxNnXV82lFAA2TOyxGYxjpG37snNoIwm_p0svWgC7IySrzONFbGc_YNfP8CzBJrgGTkNYY23oUGUeTglr-ccF4pkXupT-Z7DjPnZzfaZ4EiBmEMGTujZM6GMUAfzoxgm6AJlQcwNrSeRf9yHR4iAYBgAekhtJfqAemvhvYBwHSCAUIgGEQAdgTDA&num=1&cid=CAASEuRonUOCAPvhAymB27-LZK0__g&sig=AOD64_3Gac1U0QhRzdol2yxZrvSjbQBIhA&client=ca-bbccom&adurl=http://preferredwoman.com/product/erase-aging-in-minutes/%3Fplacement%3Dwww.bbc.com%26kw%3Dcrows%2520feet%26ad%3D1
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CTq21AzxIWOutBNDNWv-MhoAP9qS6yUf4q7Tg2QHAjbcBEAIg54X0EigDYMnOsI3wpLAQoAGpi5v_A8gBAagDAaoEgAFP0LLmq2vZrYUrxNc3sbzs8tyxNnXV82lFAA2TOyxGYxjpG37snNoIwm_p0svWgC7IySrzONFbGc_YNfP8CzBJrgGT6NUYk3rqXbGRFl_xOsEzphHu8T_U6nXJzZySaWsHiF1xd7HsrZLPGzBDd3LMiZuDIFT6xqNwGrg6L_D6J4gGAYAHv_RkqAemvhvYBwHSCAUIgGEQAdgTCA&num=3&cid=CAASEuRonUOCAPvhAymB27-LZK0__g&sig=AOD64_3q4CBPW-GKSaIV3ktEz_aftsspHQ&client=ca-bbccom&adurl=http://safety.blr.com/ToolBoxTalks/%3Fsource%3Dmkd%26effort%3D3869
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CTq21AzxIWOutBNDNWv-MhoAP9qS6yUf4q7Tg2QHAjbcBEAIg54X0EigDYMnOsI3wpLAQoAGpi5v_A8gBAagDAaoEgAFP0LLmq2vZrYUrxNc3sbzs8tyxNnXV82lFAA2TOyxGYxjpG37snNoIwm_p0svWgC7IySrzONFbGc_YNfP8CzBJrgGT6NUYk3rqXbGRFl_xOsEzphHu8T_U6nXJzZySaWsHiF1xd7HsrZLPGzBDd3LMiZuDIFT6xqNwGrg6L_D6J4gGAYAHv_RkqAemvhvYBwHSCAUIgGEQAdgTCA&num=3&cid=CAASEuRonUOCAPvhAymB27-LZK0__g&sig=AOD64_3q4CBPW-GKSaIV3ktEz_aftsspHQ&client=ca-bbccom&adurl=http://safety.blr.com/ToolBoxTalks/%3Fsource%3Dmkd%26effort%3D3869
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C2JH_AzxIWOutBNDNWv-MhoAPksjEtkf9nIebjQTAjbcBEAMg54X0EigDYMnOsI3wpLAQoAG20--gA8gBAakCv-Urce2opz6oAwGqBH9P0LL1tmvYrYUrxNc3sbzs8tyxNnXV82lFAA2TOyxGYxjpG37snNoIwm_p0svWgC7IySrzONFbGc_YNfP8CzBJrgGTkNYY23pBUX2Jglr-ccF4pkXupT-Z7DjPnZzfaZ4EiBmEMGTujZM6GMUAfzoxgm6AJlQcwIjEJxf9yHR4iAYBgAeyrJBfqAemvhvYBwHSCAUIgGEQAdgTDA&num=2&cid=CAASEuRonUOCAPvhAymB27-LZK0__g&sig=AOD64_2fE8UfWl4kzeEu6qdwUVii1MHh2w&client=ca-bbccom&adurl=https://www.infinitebeautytips.com/product/younger-minutes/%3Fkw%3Dcrows%2520feet%26placement%3Dwww.bbc.com%26ad%3Dibt2
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C2JH_AzxIWOutBNDNWv-MhoAPksjEtkf9nIebjQTAjbcBEAMg54X0EigDYMnOsI3wpLAQoAG20--gA8gBAakCv-Urce2opz6oAwGqBH9P0LL1tmvYrYUrxNc3sbzs8tyxNnXV82lFAA2TOyxGYxjpG37snNoIwm_p0svWgC7IySrzONFbGc_YNfP8CzBJrgGTkNYY23pBUX2Jglr-ccF4pkXupT-Z7DjPnZzfaZ4EiBmEMGTujZM6GMUAfzoxgm6AJlQcwIjEJxf9yHR4iAYBgAeyrJBfqAemvhvYBwHSCAUIgGEQAdgTDA&num=2&cid=CAASEuRonUOCAPvhAymB27-LZK0__g&sig=AOD64_2fE8UfWl4kzeEu6qdwUVii1MHh2w&client=ca-bbccom&adurl=https://www.infinitebeautytips.com/product/younger-minutes/%3Fkw%3Dcrows%2520feet%26placement%3Dwww.bbc.com%26ad%3Dibt2
http://www.bbc.co.uk/bbc.com/faq/ads_by_google.shtml
http://www.bbc.com/news/uk-scotland-tayside-central-38168327
http://www.bbc.com/news/uk-wales-politics-38240339
http://www.outbrain.com/what-is/default/en
http://www.bbc.com/future/story/20161125-why-we-should-send-politicians-to-space
http://www.bbc.com/future/story/20161202-the-next-big-leap-in-space-travel-will-use-hypersonic-planes
https://www.kbb.com/car-reviews-and-news/top-10/most-awarded-cars-2016/2100001402/?psid=99988&siomid=Outbrain000034
http://www.exxon.com/plenti
http://article.everquote.com/?id=925&h1=startup&auuid=437b3f55-8095-4e74-8a6a-30d55ddbb195&tid=925&subid=8&is_dcpc=1&dt=dup&creativeid=69636264&utm_medium=5053546&s1=How+2+Boston+Grads+Are+Disrupting+a+%2419+Billion+&promotedlink=0080d5ad2234bf97c3df1597059c7d90dd
https://ad.doubleclick.net/ddm/clk/312274464;137574334;f


12/7/16, 11:42 AMHuman echolocation: Using tongue-clicks to navigate the world - BBC News

Page 9 of 10http://www.bbc.com/news/magazine-19524962

BBC News Services

Explore the BBC

On your mobile On your connected tv Get news alerts

News Sport

Weather Shop

Earth Travel

Capital Culture

Autos Future

TV Radio

CBBC CBeebies

Food iWonder

Bitesize Music

Arts Make It Digital

BBC News

Designers disagree about dressing
Melania Trump

BBC Future

The colossal African solar farm that
could power Europe

http://www.bbc.co.uk/news/10628994
http://www.bbc.co.uk/news/help-17655000
http://www.bbc.co.uk/news/10628323
http://www.bbc.com/news/
http://www.bbc.com/sport/
http://www.bbc.com/weather/
http://shop.bbc.com/
http://www.bbc.com/earth/
http://www.bbc.com/travel/
http://www.bbc.com/capital/
http://www.bbc.com/culture/
http://www.bbc.com/autos/
http://www.bbc.com/future/
http://www.bbc.com/tv/
http://www.bbc.com/radio/
http://www.bbc.com/cbbc
http://www.bbc.com/cbeebies
http://www.bbc.com/food/
http://www.bbc.com/iwonder
http://www.bbc.com/education
http://www.bbc.com/music/
http://www.bbc.com/arts/
http://www.bbc.com/makeitdigital
http://www.bbc.com/news/entertainment-arts-38221581
http://www.bbc.com/future/story/20161129-the-colossal-african-solar-farm-that-could-power-europe


12/7/16, 11:42 AMHuman echolocation: Using tongue-clicks to navigate the world - BBC News

Page 10 of 10http://www.bbc.com/news/magazine-19524962

Copyright © 2016 BBC. The BBC is not responsible for the content of external sites. Read about our approach to
external linking.

Taster Nature

Local

Terms of Use About the BBC

Privacy Policy Cookies

Accessibility Help Parental Guidance

Contact the BBC Advertise with us

Ad choices

http://www.bbc.com/help/web/links/
http://www.bbc.com/taster
http://www.bbc.com/nature/
http://www.bbc.com/local/
http://www.bbc.com/terms/
http://www.bbc.com/aboutthebbc/
http://www.bbc.com/privacy/
http://www.bbc.com/privacy/cookies/about
http://www.bbc.com/accessibility/
http://www.bbc.com/guidance/
http://www.bbc.com/contact/
http://advertising.bbcworldwide.com/
http://www.bbc.com/privacy/cookies/international/

