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ABSTRACT: Nowadays, the technology is in progress, especially for the wearable technology. A garment or
accessory with advanced computer and electronic components can be called wearable technology. The
wearable technology is making a widening appearance in different fields like the healthcare,
pharmaceutical, sports, nutrition and fashion industries. This appearance gave birth to new and
powerful products that have the potential to drive changes in customers behaviors. All of this aim to
change the wellness goals of the consumers. A wearable assistive system is proposed to improve the
mobility of visually impaired people especially the athletes. This system has been implemented in the
shape of sports clothing in order to increase its comfortableness and external appearance.
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1. INTRODUCTION

According to the World Health Organization
2011report [1], the 15% of the world population is
struggling with at least one type of disability, such as
visual, physical or hearing impairments. It is necessary
to rethink the concept for |ITSs (Intelligent
Transportation Systems), which should be a
technological innovative driver for inclusive services.
As reported by the European Disability Strategy 2010-
2020 [2] it must invest and advance in the demolition
of infrastructural obstacles.

For the visual impairment, in 2010, the WHO
estimates that from 39 countries the number of
people of all ages visually impaired is estimated to be
285 million, of whom 39 million are blind, with
uncertainties of 10—-20% [3]. For this huge spectrum of
visually disability, we decided in this review to focus in
the visually impaired people how practice the running
sport specially the athletes of Paralympics games
witch are the pinnacle of sport for many athletes with
a disability. In addition, sport activities for visually
impaired people are stated at the article 30 of the
Convention on the Rights of Persons with Disabilities
[4].

The visually impairment is also called low vision, is an
impairment of vision characterized by visual acuity less
than 3/10 and greater than 1/20, which corresponds
to categories 1 and 2 defined by the WHO [5]. We can
say that the Visual impairment is the limitation of
actions and functions of the visual system. This
handicap cannot be correctable by standard glasses,
contact lenses, medication or surgery that interferes
with the ability to perform activities of daily living.

In general, this loss of eyesight severely restricts a
person’s lifestyle and activities. Mobility for visually
impaired is important and can be challenging due to
the inability to determine their positions and objects
location in the surrounding environment. For the
visually impaired people, it is may be difficult to
observe the surrounding environment to gain
knowledge and navigate to find the shortest and
easier road to their final destinations. They have just
the possibility only to walk in static routines that are
major in their lives, with mobility equipment and the
stored memories in their long-term exploration. For
solving the problem of navigation for the visually
impaired especially the athlete, we propose a design
of an independent wearable system (sport clothes)




that can help him to know his path during the
Paralympic games (running).

In order to guide the athlete, it is very important to
know his real position and his final destination and this
is the physical problem. All these things can be made
by wearable system. After knowing the positioning, it
need to have a map of the area of athletic line. In
addition, every time we need to get the new position
and to create a signal to the visually impaired person
for the correction, because if this visually impaired
person go out of the athletic line, he will miss his road
and maybe it results in a collision of the athletes.
When the visually impaired person approached the
wall, we have to tell him go right or left (depending on
the case and his position) and it is for create a
correction. Therefore, we need to compare the
position of the person with limits created by us to
make an instruction for the correction of his path.

For the critical discussion, in case when the path is a
high way with 60 meters, there is no problem to use
GPS because it is limited to about 15-meter accuracy
[6]. To better understand, we take the case of a car;
however, 20 meters has no problem to go high with
the car. If 20 meters in a normal street, there is no
problem to go by the car because of the accuracy of
GPS is 15 meters. Therefore, in this application of
guiding the car is not problem to use GPS.

In addition, the accuracy of GPS data depended on
many factors like the quality of the GPS receiver, the
position of the GPS satellites at the time the data was
recorded, the characteristics of the surroundings and
even the weather, so it is very complicated for our
case.

To keep up with the demand for athletic training in
outdoor environment, especially for the visually
impaired people, GPS is a problem. If the line of
athlete is one meter, we cannot use the system that is
1.5 meters accuracy, we will never be sure of the
position of the visually impaired athlete. If we have
one-meter path and the accuracy of the system is two
meters, here we cannot know if he is in the inside or
outside of the road, so we need a more accurate
system like Localino which is consists of anchors and
tags. With the Localino, we are able to build a very
price competitive indoor location system [7].
Therefore, after knowing the position, we need to
bring the map in a computer, so we need two things;
current position of athlete and the map. When the
athlete is running, we must know his new position and
compared with the map for creating the correction.
This can be made with Localino.

In order to solve this problem and to use Localino in
the operation, it is necessary to go in the stadium and
to put in specific places the transmitters. However, the
problem here is that should some body go there and
put the transmitters and it is the negative point of
Localino. But, in other side we get a high accuracy.

B Related work

In the available literature, there exist many
approaches for obstacle detection and mobility
visually impaired. For example, Hiranya Peiris et al.,
2016 [8] have proposed an approach for a wearable
jacket to facilitate visually impaired sprint athletes
where it can be activated while in motion. In this
system, the searchers have used the Open Computer
Vision (OpenCV) library to implement most of the
image processing algorithms used in this work, which
contributes the practicability to process images and
videos using real-time cameras. But for our problem,
this solution doesn’t apply because of using a camera.
The athlete when he turns, camera will also change
the direction and that can disrupts the athlete.
Another paper writing by Robert Katzschmann et
al.,2018 [9] discuss a system which enables people
who are totally blind to complete key activities that
they normally perform with a white cane in a similar
amount of time, while providing the benefits
described above. But in our case it's not functional for
an athlete, It's hard to use a cane when he is running.
A new system proposed by SHRIPAD BHATLAWANDE
et al.,, 2014 [10] it is a wearable assistive system
proposed to improve mobility of visually impaired
people. The system has implemented in the shape of a
bracelet and waist-belt in order to increase its
wearable convenience and cosmetic acceptability. A
camera and an ultrasonic sensor are attached to a
customized waist-belt and bracelet, respectively. The
proposed modular system will act as a complementary
aid along with a white cane. The electronic bracelet
module assists the subject to verify this information
and to perceive distance of obstacles along with their
locations. It a good assistive for our case for detection
the obstacles but we cannot use cane for the athletes.
There is another paper that that talk about technology
assistance writing by Hotaka Takizawa et al.,, 2015
[11]. The system searches for an object that a visually
impaired user instructs the system to find and then
returns a searching result to the user via the tactile
feedback device. The major advantage of the system is
the ability to recognize the objects of various classes,
such as chairs and staircases, out of detectable range
of white canes. It is good for visually impaired people
but for the athletes it can be impossible to apply it.

1. MATERIAL AND METHODS
1.1.Materials:

The technological system we plan to use are;
Localino navigation, vibrator ERM and LRA,
cables, power bank, tag, smart phone and
mapping of the place through a computer. We
are going to use the Localino to localize the
visually impaired people during the course. In
addition, we will use the vibrators ERM and LRM



for obstacle detection, cables to connect them
(the Localino and the Vibrator), the tag is for
sends signals to the anchors and the anchors
measure the time between the transmission and
the reception of the signals. Using also the power
bank to gain more energy for the system, a smart
phone for the application and the mapping of the
stadium to know exactly the position of the
visually impaired.

1.2.Methods:

The Localino is based on a Decawave UWB
transceiver, a STM32F1 series MCU and the
anchors offer a WIFI backup link. This way it can
be integrated into any already existing wireless
network and transport the ranging data to a
server in nearly real time. The indoor accuracy is
within 10cm [12]. We need to study Localino in
different geometry in a square and to put
receiver in different positions that to increase the
square, in a typical example we want to measure
the distance between transmitter and receiver. In
order to do this measure first we put minimum
three transmitters in specific positions and the
receiver in the center, and we take the
measurement (D1). After that, we change the
position of receiver and calculate again the
distance (D2) to compare it with (D1). However,
the important step is to connect the rotor, the
anchors and the transmitter.

First experimentation: indoor experimentation
(without vibrator)

The first step was to connect the rotor and the
anchors with the power. After that we selected
the WI-FI icon on the computer, we opened the
network and changed the settings, then we chose
the wireless networking, and we clicked on the
internet protocol version 4, then we chose the
properties, used the following IP address, “file
Localino, TCP-IP settings “.

The second step, we connected the anchors with
the power, we opened the Localino file, we chose
the Localino processor, and then we opened the
Localino application. After that, we went straight
to configuration settings, then we had to make
sure that once the Localino was connected with
the anchor and WI-FI, the anchors must blink fast,
which seemed to be working. Now that the rotor
and the anchors are connected, we still have to
make the tag also called transmitter work.

The third step was to make a plan for a house,
which we divided into two bedrooms, a living
room, a study room, a kitchen, and a bathroom.
In order to discover how the Localino works. It is
very important to make the experiment indoor
first. We fixed three anchors in different places,
and we tried to make a large distance between
them (Number 1 in the bedroom, number 2 in
the study room and number 3 in the living room).
After that, we put the transmitter in the clothing
of the person; now he was ready to change his
position, so we can be able to measure the
distance between the anchors and the
transmitter. Anchors are located at fixed
locations in a room and the person that should be
tracked wears the tags. The tag then sends
signals to the anchors and the anchors measure
the time between the transmission and the
reception of the signals. So the anchors can
estimate how far away from the tag they are
which means if you have three anchors you get
three range measurements and you have three
circles around the anchor and you can triangulate
and measure the intersection and know where
the position of the tip. So the more accurate the
range measurement is the more accurate the
intersection and the more accurate the position.
Then once this range was measured, the anchors
transmit these range measurements over WI-FI

Fig 1: Doing the plan of the house and the
measurements between the anchors and point Zero



after each other to

an application.

Connecting the anchors with the power

Figure 3 : Connecting the tag with Laptop
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Fig 8 : Measurements for the anchor 3 (2002)

Fig 9 : Tthe T-shirt of the experimentaion

The experimentation gives us a graphical
representation, it represents the timestamp
between the transmission and the reception of
the signals, the anchor identifier, the tag
identifier and the distance between the specific
tag and anchor pair.

Column A is the timestamp between the
transmission and the reception of the signals
Columns B and C denote the anchor identifier, i.e.
anchor one, two or three.

Columns E and F denote the tag identifier. We
had only one tag.

Columns H and | denote the distance between
the specific tag and anchor pair.

2. RESULTS AND DISCUSSIONS

The results of the experience were encouraging.
The “Localino” successfully detected the place of
the tag. However, it did not perform very fast.
This problem was definitely related to the quality
of “Localino”. Despite this, the most important
thing now is that the “Localino” was able to give
us the place of the visual impairment person.
Therefore, the visual impairment person will able
to walk through the house in a reasonable and
defined time after a bit of training.

Concerning the first results of the first
experiment, we noticed that for a precise period,

the distance between the specific tag and the
anchor pair has changed slowly and the Localino
gave undetermined results. However, we could
get the expected results that contain the specific
detection of the person in the whole place if we
replace the current Localino with a Localino that
functions. That is why it is necessary redo the
experiment with a new Localino to have in order
to achieve the expected results.

CONCLUSION

In the present work, we developed a
complementary assistive system for improving
the mobility of visually impaired people. It is
important to consult with and involve blind and
visually impaired users when developing such
devices for a richer life experience. Indeed, we
must highlight the importance of involving
visually impaired users in all phases of the
assistive device development and the need for
appropriate blind user interfaces.
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