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Abstract— Blind people often rely on others in their moving
every day. This paper aims to describe and develop a prototype
application in order to help people with special needs such as
blind people to walk and travel more independently and safely in
their environment, and helping them to know the right paths.
This application will be done by using an Ultra-Sonic sensor
connected to an Arduino board. The application and its
interfaces will be programmed using Android programming
language and Quick-basic. The sensor senses the object according
to a specific distance ranging from 0 to 255 inches which is
equivalent to (0 to 6.4 m). It will start reading from 11 inches in
our prototype system. When the sensor senses an object it will
produce a voice sound specifying that object’s location according
to the standing blind user, the sensor also produces a beeping
sound as the user goes closer to that recognized object.
Furthermore the application will consist of “MYMAP”
application technology that helps users by informing them about
their location.
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I.

INTRODUCTION

Many blind people face some difficulties in finding their
way, or sometimes they get hit by some objects from the
surrounding environment [1, 2].
They can have difficulty interacting with their environment.
Because it can become hard to recognize where one is, to
move from one place to another, transit can become restricted,
leading to having little contact with the surrounding world, it
is also very difficult to locate items and objects. While other
senses can be enhanced, this can be offset by a tendency
toward over-protection [3, 4].
Many applications and approaches have been identified
such as: The vOICe which is an android application that
provides blind people with information about their
environment, this application depends on translating images in
the environment into sound by taking snapshots of objects
using a camera and then translates these snapshots into sound.
This application can also help the blind people to know where
they are by telling them the street names and the intersection
using GPS [5].
VizWiz is another application that helps blind people to
locate objects in their environment, this application merge
remotely human worker with computer vision. It consists of

three components which are IPhone application that is used to
take pictures for the items and objects then these pictures are
sent to the second component which is a remote server that ask
the human workers to describe the pictures that have been sent
to them, finally the third component is an interface built in the
IPhone application received the audio from the remote server
and provide it to the blind users which can help them to locate
their objects and items [6].
The final application is LookTel which uses the smart
phones camera to provide blind people with information about
any object in front of it, this application works as taking
picture of any object using the camera then send the picture to
the company’s servers, after that a comparison and matching
will be made between the picture which has been sent to the
server and the LookTel’s catalog, when a match is found then
the information about the picture is sent back to the smart
phone [7].
Because of the importance of this subject we thought to
develop a mobile application that is suitable for the blind
people in order to help them to move and locate their location
easily and safely, our application consists of an Ultra-Sonic
sensor connected to an Arduino board, and to a smart phone.
The sensor will send a frequency of 5 volte to the Arduino
board when it faces an object, then when the Arduino board
reads the sensor’s result in inches, it saves the result on a text
file on the desktop client application, after that the result will
be transformed the smart phone over Bluetooth.
Finally the Android application will read that result and
perform the appropriate operations depending on the readings
results. As the blind user walks in the environment the
application will keep sending him the readings for distances
between him and surrounding objects, but when the user gets
too close to some kind of objects the application produce a
beeping sound alarm, to warn him that he is probably going to
get hit by that object.
In addition, the programmed “MYMAP” application will
inform the blind user about his location to help him recognize
his place and never get lost.
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II.

SYSTEM ANALYSIS AND DESIGN

A. Functional and non-functional requirements
The main functional requirements of the application are:
the system should be able to help blind users to recognize their
location, the systems should be able to save the blind user
from getting hit or bumped by surrounding objects, with
additional alarming beeping sound provided, and the system
should be able to recognize the user’s location by voice.
There are many non-functional requirements of the application
some of them are: the system should be reliable that means the
system must give a trustful result to users so they can consider
the application and use it, usability which means that the
system intends to provide the best result for the user, and the
system should be easy to use and user friendly which is the
usability.

The user starts the server and waits for the sensor to find
an object, after that the system return a beeping sound and
alarm to the user if an object found. When the user sends a
request to the system to know his location, then the system
will send the request to the GPS, after that the GPS will
inform the user about his location through the system.

B. System’s Use-Case Diagram
As shown in figure1 there is an interaction between the
user and the system and between the system and the GPS. So
the user can scan for Bluetooth devices, can connect to the
mobile and sensing for objects, also the user get alarmed when
object is found. Finally the user has the ability of requesting to
find his location from the system based on the interaction
between the system and GPS which provide the location for
the user.
Scan for Bluetooth
devices

Connect to your
mobile

Sensing for objects

Blind user

Get alarmed when
object found

Figure. 2 System’s Activity Diagram

D. System’s Sequence Diagram
In this part we will describe four sequence diagrams for
the application, as shown in figure 3 the user starts the desktop
client and he sends a request to open Bluetooth, therefore the
client starts searching for Bluetooth availability, and asks the
“deviceDiscovered” function for available Bluetooth devices
that have been installed in the application, after that the client
returns the address, and name of Bluetooth devices that have
been discovered.

Request and get
location

GPS

Figure. 1 System’s Use-Case Diagram

C. System’s Activity Diagram
Figure 2 describes the activities and the operations that
done in the system and also shows the condition that activates
each operation.

Figure. 3 Sequence Diagram of Bluetooth Availability
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According to figure 4 the user connects to the mobile
application that has the same UUID and then starts
connectivity.

III.

SYSTEM IMPLEMENTATION

In this part we will describe some screenshots of the
system, we will start with the screenshot that is used to run the
Bluetooth. Figure 7 shows the requesting permission to turn the
Bluetooth on and to make the device visible to the other
devices.

Figure. 4 Sequence Diagram of Connectivity Process

Figure 5 shows that the user “Client” starts reading data
from the specified file “DDD.txt” and sends the data to the
application, here the application’s role is to receive and
display the sent data using function “listen ()”, after that when
the specific close distance is found the application goes to
“mediaPlayerMethod()” in order to display the beeping sound.

Figure. 5 Sequence Diagram of Beeping Sound Display

As shown in figure 6 the user can request his location
from “MYMAP”, Google Maps application. When the user
clicks a specific button, the application calls the
“showCurrentLocation ()” method which returns the user’s
current location. The GPS returns a Sound voice saying the
user’s location name, and calls for “onLocationChanged ()”
method as the user changes his location in order to tell the user
his new location’s name.

Figure. 7 Bluetooth Permission Request

Figure 8 shows that the server is waiting for the data to be
sent from the client using ultra-sonic sensors.

Figure. 8 Server waiting for Data
Figure. 6 Sequence Diagram of User’s Current Location

440

IRACST – International Journal of Computer Networks and Wireless Communications (IJCNWC), ISSN: 2250-3501
Vol.5, No.1, February 2015

As shown in figure 9 the server has received the data from
the user and starts displaying the data.

IV.

CONCLUSION

Finally the main goal of this paper is for humanity
purposes, for the sake of people with some disabilities “blind
people”, we have developed a mobile application that sends
synchronized distance reading to the user to make his life
better, to prevent him from getting hit by objects, and to let him
see what can’t be seen by him. Furthermore the application
consists of “MYMAP” application technology programmed in
the mobile that will tell the blind user about his location using
Google maps. In the future we will use a web cam equipped
with the sensor to study facing objects, by capturing images for
different kinds of objects, and save them into an already
defined library. This way the application could recognize
objects and could describe them to the user by processing the
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Figure. 9 Server displaying received data

Finally Figure 10 shows the user’s location when the user
request his location.
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Figure. 10 MYMAP Application
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