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Older people like your grandparents often use paper maps to find
their way in places they do not know well. But paper maps are not very
adapted to older people because the text and details are small and
difficult to interpret. New technologies could offer better options.
Wearable technologies could be an interesting alternative. In this
study, we tested three wearables (a smartwatch, augmented reality
sunglasses, and a bone-conduction headset) with a group of older
people in the Paris streets around our laboratory. We compared the
time it took people to get to their destinations, and the number of
errors they made along the way, using either wearables or a map.
We also asked people about what they liked about the wearables and
how they felt. Do you want to know which method was the best?
Keep reading!
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WAYFINDING

How people find their
way to a destination by
using their senses, their
brains, and other
supports (like maps or
asking people).

ALLOCENTRIC

A way to represent
spatial information
from above, like seen
on a map.

EGOCENTRIC

A way to represent
spatial information
from the perspective of
the person, usually at
the level of the street,
like on signs or with
verbal directions about
where to turn.

FINDING OUR WAY AS WE GET OLDER

Did you know that these days, people are living longer and healthier
lives than they did in the past? That means you get to spend more
time with your grandparents, doing many fun things together! But
have you ever noticed your grandparents getting stressed when you
go somewhere new with them? For example, maybe you want to go
to a park to see some amazing animals, but your grandparents have
never been there before. They might feel stressed because they have
difficulty finding their way to a new place.

Wayfinding is like having a kind of GPS in your head—a human-based
GPS that uses your senses, like your eyes and ears, and some of your
brain’s skills to help you find your way [1]. But for older people, this
internal GPS might not work very well. For instance, you might have
already observed your grandparents experiencing problems seeing or
hearing things. Also, their brain skills (like memory and attention) could
be diminished compared to when they were younger. All of this affects
their wayfinding ability and could cause them to avoid going to places
they do not know well [2].

Older people often use paper maps to find their way around. But paper
maps are hard to read and they represent the world from above, the
way birds would see it (this is called an allocentric representation).
Older people usually prefer a first-person representation of their
environment, like signs telling them to turn left or right or pictures
of the places (this is called an egocentric representation) [3]. For this
reason, our research team has been interested in creating new types of
aids to support older people’s wayfinding. These aids should provide
them with egocentric information to find their destinations. Also, we
want to ensure people will get the information, so we have used several
senses—the eyes, ears, and skin—to see which would be the best.

DESIGNING EFFICIENT AND PLEASANT WEARABLES

Technologies like Google Maps can be effective ways to help people
find their way. Maybe you have already tried it: it tells you where
to turn (egocentric information) to get from where you are to your
destination. But there are at least two problems with Google Maps.
First, it is usually used on a small smartphone screen, so it is hard for
older people to read. For this reason, we should think about other
ways to give them information. Second, if people are too focused on
the app, they might pay less attention to what is around them. This
could be very dangerous for older people, especially in cities with lots
of traffic. Also, if people pay less attention to their surroundings, they
do not learn about the new place they are visiting. For this reason, we
should design aids that limit the need for attention sharing.
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WEARABLES

Small pieces of
technologies people
can wear, like watches,
glasses, headsets, or
shoes that might be
connected to a
smartphone to

give information.

AUGMENTED
REALITY

Technology that add
information that is not
visible in the real world,
mostly through
dedicated glasses.

Figure 1

The wearables we
used. (A) A smartwatch.
(B) Augmented reality
sunglasses. (C) A
bone-conduction
headset. Information
provided is shown

in green.

USER EXPERIENCE

How useful and
pleasant it is for a
person to use an object
to do something. A
good user experience
suggests the person
will use the object
often.

We propose wearable technologies! Wearables are technologies that
people wear on their bodies, so they do not have to keep a smartphone
in hand and share their attention. There are several types of wearables.
Smartwatches are the most common ones. They vibrate and they
can show basic information on a screen on the wearer's wrist. We
could also use augmented reality (AR) glasses. These are a newer
technology, which directly shows information in front of the wearer'’s
eyes. We created AR sunglasses because it might be sunny outdoors.
Headphones could help with wayfinding too, but they might be
dangerous because wearers might not hear what happens around
them. For this reason, we tried bone-conduction headphones, made
of small vibrators placed on the bone between the eyes and the ears.
The brain perceives the vibration on the bone as a sound!

What information can each of these wearables give? As we said,
egocentric information like “turn left” or “turn right” is more efficient
for older people compared to a paper map [3]. There are several ways
to tell someone to turn somewhere: you can write it down, say it,
draw an arrow, make a sound, etc. We used green flashing arrows and
high-pitched sounds in the left or right ears. These were previously
tested in a virtual environment to be sure they would be easily caught
and understood by older people [4]. So, our wearables were:

» A smartwatch that vibrates to indicate the person should turn and
displays a green arrow pointing in the right direction;

¢ AR sunglasses displaying an arrow indicating when and where
people should turn; and

* Abone-conduction headset beeping on the left or the right when
people should turn.

Figure 1 shows what our wearables looked like.

Figure 1

We were also concerned about the user experience. Older people
may be used to paper maps, and it is not easy to change habits.
So, we wanted to ensure that the wearables we proposed would
be acceptable to them. To measure the user experience, we asked
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Figure 2

(A) During the walks,
each participant wore a
camera and made
comments about the
aid he/she used. The
researcher followed
him/her closely. (B)
During the break, we
did an interview about
the user’s experience.
(C) Back in the
laboratory, the
researcher analyzed all
the data.

people what they thought and observed them during an experiment
in Paris.

DOING TESTS IN THE CITY

We asked 18 people aged 60—-77 to test the three wearables. We also
asked them to bring the aid they usually use to find their way (either a
paper map or a smartphone) because we wanted to compare their user
experiences between the methods. We asked them to take 4 walks in
Paris, one with each aid. Each walk was 1 km long. For each walk, we
measured the time it took to reach their destination and the number
of errors they made.

During each walk, each person wore a hat with a camera on it, to help
us understand what they pay attention to. We followed the participants
all the time, so if they had a problem with the information provided by
the wearable, we were there to help. They could also talk to us, to give
their impression of what was going on. At the end of each walk, we
rested. During this pause, we asked the participants questions to get
their user experience.

Then, in our laboratory, we analyzed all the data we collected. We
watched the videos from the cameras and wrote down all the things
that were said during the walks and the pauses. We also did some
mathematical analysis (statistics) on the errors and the time needed
to reach each destination (Figure 2).

During the break

O C

4 times ?
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0
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After all the walks
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Errors
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Figure 2

INSIGHTS FROM THE STUDY

The first interesting thing we learned from our study is that most of
the people brought paper maps as their usual aid for wayfinding (16
out of 18). That confirms that older people are really used to these!
When comparing the time to reach the destination of the walk, it took
participants longer with the map than with the wearables. On average,
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with a map, people took 50% more time than expected. For a 10-min
walk, it took them an average of 15 minutes with a map, compared to
12 minutes with the wearables. This means that the paper map is truly
less efficient than the wearables.

When comparing the errors that were made with each aid, the AR
sunglasses were the worst. What a surprising result! On average,
people made errors in the direction they walked about 5% of the
time, but the rate of errors was almost 20% with the AR sunglasses.
Most participants said they had issues seeing the arrows in the AR
sunglasses, either because the arrows were too small or too short.
So, they had to focus their attention closely on the very small spot
where the arrow was displayed instead of looking around. They also
had difficulty interpreting the arrows: should they turn here or there?
Information was easier to understand with the two other wearables,
the smartwatch and the bone-conduction headset. Analysis of the
videos showed that people had more attention issues when they used
maps than with the wearables. On the videos, we saw that many
participants almost walked into objects in their surroundings because
they were looking at their maps while walking.

What about the user experience? Participants liked using the
bone-conduction headset and the smartwatch. They said they would
like to use these wearables because they work well, can be trusted, and
are discreet. With the AR sunglasses, user experience was bad, because
people found it unpleasant to be so focussed on trying to understand
the information. They thought the glasses were too obvious and might
make them look like they were blind.

In conclusion, even if older people are still used to paper maps, some
of the wearables we have proposed open up new possibilities for
helping them find their way in the city more easily. In the future, you
might see your grandparents wearing headsets and smartwatches to
go to new places more easily. We must keep in mind that technologies
evolve very quickly, so maybe new types of AR glasses will be more
efficient in the future.
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YOUNG REVIEWERS

LARISSA, AGE: 15

Hil My name is Larissa, | live in the Netherlands and | am 15 years old. When | grow
up, | want to be a doctor and help people in need. | love to read and write, and | like
running! Crocheting is also one of my hobbies.

SALMA, AGE: 15

| am currently going into grade 11, and | enjoy reading psychological thrillers,
classics, and learning about emerging tech. | am most interested in advancements
in Al and neurotech, but find other modern technologies extremely intriguing as
well. | also love advocacy and have been a participant in the Alberta Minister’s
Youth Council for this past year. My goal is to contribute as much as | can to my
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community by advocating for underrepresented populations and raising awareness
on important topics.
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