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Abstract The introduced system including the hardware and software actually allows phones to recognize and
audibly identify places, orientation and give the ability to route in the close places almost instantly. Smartphones will
become an incredible and depending on the cost of the software potentially affordable aid for blind or impaired
individuals. In the past decade there has been a huge leap in technology and technological advancements but
unfortunately most of these technological advancements failed to consider an important part of the community
which is people with visual disabilities that are also known as visually impaired individuals. Still there are many
aspects of the digital world that shall be customized by them. In this work we introduce a mobile application that
will allow a visually impaired individual to use a touch screen smartphone without any human assistance, In addition
to converting this smartphone into a tool used by the visually impaired individual allowing him to walk freely in the
outdoor environment, go from one place to another and overcome several obstacles that he might face while being
outside.
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1. Introduction
Cell phones have become great tools for providing
security and enhancing the lives with better
communication. Unfortunately, it is impossible for a blind
person to use cell phones. Luckily there are some devices
in the market that can eliminate some of the barriers. [4,6]
Many new applications are developed to make the
technology usable for everyone, even if the user is blind or
having some sort of visual impairment. Blind people will
soon be able to write a text message without seeing the
screen. This facility will start the new era of smart phones
created for the blind. Today, there is a number of software
available in the market using which blind people can
operate different devices and applications [5,9].
These applications especially designed for blind people,
who have to purchase an expensive keyboard to be able to
type with no-button Smartphones. Smartphones
applications are getting more useful for people with
disabilities. Using this new application, users can even
scan labels in grocery or retail stores using their
smartphone camera. Once the item is scanned, the phone
will not only tell users if the price is right, but also tell
what the item is and read the information provided on the
nutrition label [6,7].
If a smartphone has a GPS locator, it can provide
directions to the blind or visually impaired person. All
smartphones with this imbedded software can use these
applications, but the phone must have a built-in camera.
The most popular phones on which this assistive
technology app can be used are the iPhone and Google

Android OS phones. These phones including the iPhone
can be purchased at discounted rates in the retailers [1,2].

2. Visually
Foundations

Impaired

Society

and

Total blindness is the inability to tell light from dark, or
the total inability to see. Visual impairment or low vision
is a severe reduction in vision that cannot be corrected
with standard glasses or contact lenses and reduces a
person's ability to function at certain or all tasks. Legal
blindness (which is actually a severe visual impairment)
refers to a best-corrected central vision of 20/200 or worse
in the better eye or a visual acuity of better than 20/200
but with a visual field no greater than 20° e.g., side vision
that is so reduced that it appears as if the person is looking
through a tunnel [8].
Right now there are nearly 2 million people in Egypt
who have significant sight loss. [9] The fact is there are a
lot of people who suffer from visual impairment not just
in Egypt but around the universe and most of these people
need assistance in accessing the digital world that we are
now in.
Along the years a lot of people have established
foundations in order to provide assistance to the visually
impaired some of them provide moral and financial
support while such as foundations like Visionary others
provide other types of support like a foundation called
Vision Rehabilitation Services (VRS) is dedicated to
assisting individuals who are blind or visually impaired so
they may function independently in all of their
environments [8].
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There are many Egyptian foundations working in the
field of the visually impairing like:
1. The Development Association for Empowering
Special Needs (DAESN) under Partner donors:
ORASCOM Construction Industries (OCI), MITSUBISHI
Egypt, and The Egyptian Ministry of Communications
[26].
2. SAWIRIS Foundation for Social Development
supported by: ORASCOM Telecom Holding Company
(OTHC), Integration Program for Persons with Social
Needs (IPPSN) [27].
3. ALNOOR MAGRABI Foundation [28].

3. Basic Idea and Goals
This work is for the basic concept in enabling visually
impaired individual to use a touch screen smart phone
with no human assistance and be able to use many of its
features like calling, GPS for the service of selflocalization and sending emergency message to an already
programed number. In addition, to enable the visually
impaired to have the ability to use the smart phone to
cross the street and change the traffic light signal. So, the
main goals will be to:
Enhance the graphical user interface of the Smart Phone,
the touch methodology, the GPS to pronounce the user’s
location and to guide the visually impaired to a known as
well as unknown location, to eliminate the visual options,
and changing the traffic light signal using smartphone.

4. System Methodology
Enable launching application: Since the application is
designed for visually impaired individuals, the process of
launching the application should be done as easy as
possible and using the few buttons that can be sensed by
the user. Therefore, the menu button is used to launch the
application.
Enhance the graphical user interface of the Smart Phone:
Since the application is designed for the individuals who
find some difficulties in using the touch screen phone, so
some changes in the interface of the mobile phone
expressed by three major buttons that occupy the entire
screen and each button lead to specific application.
Enhancing touch methodology: the standard form in
touch screen phones is that the first click on the icon
provides access to the chosen application but here in the
introduced application there will be a change for that
methodology by using the first touch of a certain button to
initiate an audio sound telling the user where he is
standing and second touch will launch application.
Enhancing the interface of navigation system using
GPS: GPS is known for being useful to many of its users
but this is mostly the case when using it in case of driving
but not so much when trying to use it in the state of
walking as it does not contain names of a lot of streets and
mostly side streets also to be used by a visually challenged
individual its merely an fictional idea as it depends mostly
on vision and also in case of audible commands. There is
the problem of providing multiple choices that the user
has to see to choose from. Another problem is that when
using GPS at the first launch the application, which shows

the user destination without pronouncing it. This problem
was not a function in primary suggestion, so in attempting
to solve all these encountered problems, there was the
following plan which includes separate programs: [4]
Enabling the GPS to pronounce the user’s location:
The regular GPS shows the user his location only
without speaking.
We attempt to solve this problem by entering coordinates into Google maps and using separate software to
pronounce the location.
Guide the visually impaired to a known location:
Also using Google maps in order to get accurate
directions.
Using Test-To-Speech software (TTS) to pronounce
these directions to the visually impaired.
Using software enabling taking the English directions
from Google maps and pronounces them to the visually
impaired in Arabic [3].
Guide the visually impaired to an unknown location:
GPS is only functional to a visually impaired individual
meaning that it depends mostly on a person’s ability to
view the map.
So, to solve this problem in case of an already
programmed location while still working on new locations
that was not already programmed in.
Eliminating the function of providing several visual
options; since the user who will always use the GPS state
of walking only. A filter of a certain block radius could be
used by calculating the distance that an average person
can walk and so eliminating all the possibilities that does
not fit those criteria as it is un sensible. That to provide the
user with a result that will require by him to walk for over
an hour or two hours continuously, and so by using this
filter the program automatically eliminates the results that
does not fit such criteria and only provide the user with
the most sensible options [4].
Establish a connection between the Smartphone and
traffic light; this has been done for achieving two
objectives the connection in both those cases will be
achieved by putting an RFID reader on the traffic light
signal and an RFID tag will be attached to the Smartphone
[10].
The first objective arises from the fact that we are
handling a case of a walking pedestrians across the street
we have to consider the possibility of crossing the street
and so we have to establish a method to enable the
application to let the user know that he came within the
range of a traffic light signal and whether or not it’s safe
to cross using audible commands/instructions and in case
it’s not safe to cross how long does he have to wait and
when exactly to cross and as we mentioned earlier this
will all be achieved by using the RFID tag and reader and
establishing a connection between both the mobile phone
and the traffic light system.
Changing the traffic light Signal using Smart Phone;
which is the second objective that we were aiming to
achieve, as we mentioned earlier there is a method by
which pedestrians can switch the traffic light signal using
a button found in the pole holding the signal but the
problem is that this advantage is by far impossible to be
used by a visually impaired individual as it would be
impossible for him/her to detect the presence of a traffic
light signal let alone know that it contains a button and to
press it on his own and so we were aiming to enable him
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to dispose the use of the button and switch the traffic light
signal using the RFID Tag that is read by the RFID
Reader placed in the traffic light signal.
Establish a calling application; as its well known the
working with a touch screen phone making the calling
process for a visually challenged individual very difficult
and so in our application we enhance the typical call
methodology:
The application will open two buttons the first will be
for calling an already saved number by voice command.
The second button will be a dialer application that
speaks the numbers while dialing.
Establish a button that sends an emergency message; In
case the user is lost or tired or in case of any other
emergency then by clicking on the emergency message
button:
The application will get the current location of the
visually impaired individual and send it to an already
saved emergency contact number.
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6.1. Blind Assistant Use Case Diagram
A use case diagram at its simplest is a graphical
representation of a user's interaction with the system and
depicting the specifications of a use case. A use case
diagram can portray the different types of users of a
system and the diagram is typically used in conjunction
with the textual use case and will often be accompanied by
other types of diagrams as well. In this use case we have
five actors that influence the application and are
influenced by it: the visually impaired individual, the GPS
application, TTS application, Google database and the
mobile’s database as shown in Figure 1 [16].
The use case contains actors and also main functions
that are performed by the application on such actors
meaning it demonstrates how the application affects the
actors and what they are capable to do with it for example
we will find that using our application the visually
impaired individual will be able to know his location and
set a destination and listen to voice instructions on how to
reach that destination.

5. RFID Technique
Radio-frequency identification (RFID) is the use of a
wireless non-contact system that uses radio-frequency
electromagnetic fields to transfer data from a tag attached
to an object, for the purposes of automatic identification
and tracking. Some tags require no battery and are
powered and read at short ranges via magnetic fields
(electromagnetic induction). Others use a local power
source and emit radio waves (electromagnetic radiation at
radio frequencies). The tag contains electronically stored
information, which may be read from up to several meters
away. Unlike a bar code, the tag does not need to be
within line of sight of the reader and may be embedded in
the tracked object [10].
RFID tags are used in many industries. An RFID tag
attached to an automobile during production can be used
to track its progress through the assembly line.
Pharmaceuticals can be tracked through warehouses.
Livestock and pets may have tags injected, allowing
positive identification of the animal.
RFID systems typically come in three configurations.
One is a Passive Reader Active Tag (PRAT) system that
has a passive reader which only receives radio signals
from active tags (battery operated, transmit only). The
reception range of a PRAT system reader can be adjusted
from 1-2,000 feet [10].
Thereby allowing for great flexibility in applications
such as asset protection and supervision. Another
configuration is an Active Reader Passive Tag (ARPT)
system that has an active reader, which transmits
interrogator signals and also receives authentication
replies from passive tags. Finally, there is the Active
Reader Active Tag (ARAT) system in which active tags
are awoken with an interrogator signal from the active
reader. A variation of this system could also use a Battery
Assisted Passive (BAP) tag which acts like a passive tag
but has a small battery to power the tag's return reporting
signal [11].

6. System Design & Implementation

Figure 1. Blind Assistant System Use Case Diagram

6.2. Blind Assistant Sequence Diagram
A sequence diagram in a Unified Modeling Language
(UML) is a kind of interaction diagram that shows how
processes operate with one another and in what order. It is
a construct of a Message Sequence Chart. A sequence
diagram shows object interactions arranged in time
sequence. It depicts the objects and classes involved in the
scenario and the sequence of messages exchanged
between the objects needed to carry out the functionality
of the scenario.
Sequence Diagrams typically are associated with use
case realizations in the logical view of the system under
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development. Sequence diagrams are sometimes called
event diagrams, event scenarios, or timing diagrams.
Figure 2, shows the Sequence Diagram of the
emergency message function. It operates first the user
touch the button once and the a voice message informs
him that by clicking twice on the button he will launch the

emergency message application and then if the user clicks
a double click the application will take his location from
the GPS module system in co-ordinates and convert it to a
specific address and send this address to an emergency
contact number that already save in the mobile’s
database.[17]

Figure 2. Blind Assistant System (Messaging) Sequence Diagram

Figure 3 demonstrates how the Pin out function
operates first the user touch the button once and the a
voice message informs him that by clicking twice on the
button he will launch the pin out application after
launching this application the user a voice will inform the
user of his exact location and the will have to choose
whether the user wants to go to an already saved place in
the database or to a new location after choosing using the
same touch methodology that was demonstrated earlier

and in either cases he will have voice instructions
directing him on the easiest route to reach the destination
which he had chosen earlier [18].
Also this sequence diagram illustrates how the
application convert the text instructions provided by GPS
with voice instructions so that the visually impaired would
benefit from them this will be achieved using Google
maps and a text to speech (TTS) software [19].
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Figure 3. Blind Assistant System (Pin-out) Sequence Diagram

Figure 4 illustrates the function that is also provided by
the pin out which is letting the user know where the
nearest traffic light is and whether or not it’s safe to cross
the street this is achieved by using an RFID reader on the
traffic light and an RFID tag on the mobile phone. Also
this connection enables the visually impaired individual to

switch the traffic light signal in case of an emergency or a
difficult situation.
This of course does not occur randomly but the traffic
light signal provides the drivers with a few seconds notice
before switching the signal and then informs the visually
impaired individual that it is safe to cross the street.
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As we know the user of this mobile phone is a visually
impaired individual and so it will be difficult for him to
use the touch screen phone to make a telephone call and
so using the same enhanced touch methodology we enable
the user to choose whether he wants to choose an already
saved number to call it or dial a new number in case of an
already saved number the user will dial it using voice
commands or dial a new number using a dialer that we
already enhanced its touch methodology to enable the user
to dial an unsaved phone number.[20]

6.3. Blind Assistant Implementation
After launching the application we faced two other
dilemmas; The first is the need to enhance the touch
methodology to become compatible with the needs of a
visually challenged individual meaning so a single touch
on an icon announces the place while a double touch on an
icon launches the feature and also announces to the user
what feature or action took place as shown in Figure 6.
The second dilemma was how to help the user in
navigation by dividing the screen into not more than three
buttons reducing the effort needed by the user to reach the
needed button (feature) [21].

Figure 4. Blind Assistant System (Traffic Light) Sequence Diagram

This next diagram shown in Figure 5 illustrates the call
function provided by the application.

Figure 6. Blind Assistant System GUI

After launching the application the user will find three
features:
1. Pin Out: Which will instantly launch a voice
notification telling the user his exact location and asking
him about his desired destination?
2. Calling: Which opens an interface with two buttons
one for each feature which indicated in Figure 7.

Figure 5. Blind Assistant System (Calling) Sequence Diagram

Figure 7. Blind Assistant Calling Menu
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So that the user would be able to either call a new
number that is not saved in his phone memory (see Figure
8).
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7. Blind Assistant System Functionality
Steps
We started off by constructing each one of these
applications individually and then tying them all together
in a major application we first started with the Pin out
feature.

7.1. Pin Out

Figure 8. Blind Assistant Dial UP GUI

Or the blind man can search his contacts for the number
he wants to dial (see Figure 9).

Figure 9. Blind Assistant Contacts Menu

3. Emergency SMS: Enables the user to send an
emergency message by clicking a button to be able to get
help in case he is lost (see Figure 100).

As anyone who has ever used the navigation systems
based on GPS would know that not all the streets are
mentioned especially if it is not a main street, side streets
and alleys does not have the same significance in case of
labeling them on GPS mainly because people who use
either these features use it in the state of driving and so
they won’t be in a dire need to know the names of all the
side roads.
But when providing the same service for a walking
individual who is actually visually challenged then the
name of the streets do count and so we decided to discard
GPS and use Google maps instead in terms of figuring out
where the user is and how to reach his destination.
Another problem with GPS is its interface is designed
to benefit only the visually abled community but it cannot
be used by someone with a vision disability. And so
instead we decided to use GPS and Google maps together
and add a few enhancement of our own to match the needs
of the user we are targeting.
And so we started by creating the pin out application so
that when launched a voice notification informs the user
where he is and then asks him to set the destination of
where he wants to go and by using the internet the
application gets directions to how to get to his location
and the voice states upon the user the proper steps he
should make to reach such destination. The steps are
narrated one by one using voice commands.
Also in case the user reaches a traffic light signal we
connected bot h the traffic light system and our
application using a RFID tag which is attached to the
mobile phone and a RFID reader that is attached to the
traffic light system when the user enters the range of the
signal of the RFID reader a buzzer that is attached to the
traffic light signal is switched on and the user is notified
when it is safe to cross the street and he will also be able
to use the RFID tag to change the light of the traffic light
signal to be able to cross the street [22].

7.2. Calling

Figure 10. Blind Assistant Emergency SMS Menu

The second feature we worked on was a calling
application that enables the user to call an either already
registered number or a new number in case of an already
registered number we decided to load all the mobile
contacts to the application and have them read on the user
using our voice notifications the user can either go
forward to next contact or go backwards and when he has
found the contact he wishes to call he can press the call
button all of this is achieved through our enhanced touch
and interface methodologies that we have explained
earlier [23].
In case of wanting to dial a new number the user will
press the second button which initiates a call dialer that we
have enhanced to fit the needs of a visually impaired
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individual by increasing the size of the button, enhancing
the touch methodology and enabling voice notifications [24].

7.3. Emergency SMS
The third feature was intended to help the visually
impaired individual in case of an emergency so by
pressing on send message button the application sends the
users exact location to an already programed number the
user is also able to change that number in case he wants to
send the message to another number.
In case the user’s location is unknown a message will
still be sent to the emergency contact number but with the
word unknown in its content [25].
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