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Figure 1. Photograph of Daniel Kish

teaching echolocation to a child who is
blind. Echolocation works well together
with other mobility methods, for
example the long cane. Credit; World
Access for the Blind.

How do humans use echolocation and how does this differ
from other animals?

Bats and dolphins are well known for their ability to use echolocation. They emit bursts of
sounds and listen to the echoes that bounce back to perceive their environment. Human
echolocation uses the same technique. It relies on an initial audible emission, and
subsequent reflection of sound from the environment. When people echolocate, they make
audible emissions like mouth clicks, finger snaps, whistling, cane taps, or footsteps. These
are all in the audible spectrum, as opposed to the ultrasound emissions that bats or
dolphins use. Even though every person, blind or sighted, can learn how to echolocate, to
date the most skilled human echolocators are blind (Kolarik et al., 2014; 2021).

The emissions that proficient echolocators prefer to use are mouth clicks. In our work we
have measured thousands of these clicks (see Fig.2), and have found that they are very
brief (~5 ms), and that the beam of sound spreads out in a way that | like to referto as a
“beam of an acoustic flashlight” (Thaler et al., 2017) (see Fig.3). We have also found that
people adjust clicks dynamically. For example, people will make more clicks or louder
clicks when the echo is comparably weaker (Thaler et al., 2018) or to compensate for
interfering noises (Castillo-Serrano et al., 2020). This dynamic nature is likely to be
important when using echolocation out and about.

We also use motion capture to investigate how echolocation is related to body movement,
for example during walking. The motion capture technology we use is the same used to
create CGl movies such as Avatar or The Polar Express. Reflective markers are placed on a
person’s body, and movements of these markers are captured with special cameras (see
Fig.4). Using this technology, we found that echolocation can support walking in a similar
way to vision (Thaler et al., 2020). We found that people who are blind and who have
experience using echolocation walk just as fast as people using vision. They also have
walking paths that are very similar to sighted people using vision, for example when
navigating around obstacles.
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Figure 6. Echolocation users at Durham University. Echolocation works well together with other

mobility methods such as guide dogs or the long cane. Credit: Lore Thaler
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