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Abstract—Voisee Communicator is an android type mobile 
messaging application designed and developed for the thor-
ough communication between two disabled people most 
especially the hearing-impaired and blind people. With 
stable and smart Eclipse IDE and the availability of differ-
ent built-in libraries in java especially the 
tts.speech.SpeechToText and tts.speech.RecognizerIntent 
has been taken advantage to create custom voice command 
functionalities.  

Creating, replying, sending and forwarding messages are 
among the primary and fundamental features that this 
study has to offer. The researchers analyzed the results of 
the test survey and evaluation form and proved that the 
application is a user friendly, efficient and accurate in deliv-
ering messages to the recipient and has the important fea-
tures that the users expected. 

Index Terms—hearing-impaired and blind, communication; 
mobile application, Text-to-Speech, Android 

I. INTRODUCTION 
What is Communication? Communication can be de-

fined as the  process of transmitting information and 
common understanding from one person to another (Key-
ton, 2011). Communication is an essential feature of hu-
manity. It is the process of sharing our ideas, thoughts, 
concerns and feelings with other people and having those 
ideas, thoughts and feelings understood by the people 
whom we are talking with.  

Communication—the ability to convey information to 
others and the ability to receive and interpret information 
from others—is fundamental to learning. Individuals learn 
about the world mostly through their senses of vision and 
hearing. Vision and hearing are the main sensory avenues 
for accessing and interacting with the world around us and 
for perceiving events as close or distant. When vision and 
hearing are reduced, even to a mild level, the losses affect 
the ability to communicate, develop personal relation-
ships, and acquire concepts (Riggio and McLetchie, 
2008). 

Globalization is one of the main words of the 21st cen-
tury. We feel its presence in almost every field of our life: 
in economic, politics, culture and media (Kolosova, 2012). 
Accompanied by the rapid growth of information technol-
ogy, android mobiles are now used widely in a variety of 
fields. Applications of mobile and various software in 
training, teaching, learning, and computer assisted instruc-
tion are a major future trend. However, most applications 
are designed for normal people, and are inaccessible to 

those who are deaf, blind, deaf-blind and people living 
with disabilities, unless extra adaptive tools and interfaces 
were designed for them.  

Consequently, a current trend in high technology pro-
duction is to develop adaptive tools for deaf and blind 
people to assist them with self-learning and personal de-
velopment, and lead more independent lives (Aher, Mu-
sale, Pagar, & Morwal, 2014). Traditionally, technology 
and other interventions designed for children with disabili-
ties were focused on strategies aimed at correcting a 
child’s specific impairment or deficit (Wise, 2012). 

Assistive Technology was designed and made for eve-
ryone. Some assistive technologies that are used by the 
hearing-impaired and blind are listed below:  

A. Braille Notetakers  
Some of the notetakers can be used in face-to-face con-

versation of the blind and hearing-impaired person. The 
hearing-impaired person types the text in the keyboard 
and the blind reads the text through the braille display in 
the device. The blind can reply through typing in the 
Braille keyboard the text and read in the screen by the 
hearing-impaired person. 

B. SmartTextSystem and PocketSMS 
SmartTextSystem and PocketSMS are both an Android 

based mobile phone system that allows blind and hearing-
impaired person to send and read text messages from their 
phones using Morse code. 

C. Portable Communication Aid for Deaf-Blind People 
It is a two-unit system designed for face-to-face and 

wireless communication between a deaf-blind person and 
a sighted partner. It is battery operated and portable. The 
blind will use Braille and person without disabilities will 
use a normal unit. 

II. MATERIALS AND METHODS 

A. Designing of the Application 
1) Analysis 
The design structure of the application is based mainly 

on a text messaging over telecommunication networks. 
The data that will be fetched for operations and functions 
of the application is from the device storage. 

Figure 1 represents the architectural design of the 
Voisee Communicator. It is where the user will have to 
input a message into the device, and then the device 
having a prepaid SIM will send the inputted message to 
the telecommunication network. And in return, the 
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telecommunication network will first check if the account 
is capable of sending the message, and if it does then it 
will forward the inputted message back to the device and 
the device will give the output message into the user. The 
application relies on the data storage of contacts and 
messages fetched from the device. The device which is 
used serves as the medium of communication between the 
sender and receiver. 

2) Context Overview 
Figure 2 shows the context overview of the application. 

The diagram illustrates the general process of the users 
involve. In the sender phase, the deaf/normal user can 
create text message and send it either to blind/normal user 
through text message which will then be converted to 
voice message since the blind user is a voice oriented. On 
the other hand, voice-oriented user which is the blind user 
can also send a voice message that will be converted into 
text message to either to blind and/or disabled user 
through text message that will be converted to voice or to 
deaf/normal user through text message. This shows the 
interrelatedness of both the sender and receiver. 

3) Detailed System Flow Design 
Figure 3 shows the entire detailed system flow of the 

android mobile messaging application. The user that will 
have this type of application will be in need of an android 
device with a SIM that has a load balance. In the user’s 
device, the application has a messaging dashboard where 
inbox, sentbox, contacts and create message are involved. 
In the inbox section, the application can read and reply 
SMS, as well as in the Contacts section wherein it can 
select contact and create message. In the create message 
section it can add contact, add and send a message while 
the sentbox section can only forward a message for the 
hearing-impaired users. 

4) Messaging Architecture Design of the Proposed 
Application 

Figure 4 shows the architectural processes of the 
proposed messaging application. This figure illustrates on 
how Voisee Communicator application processes the 
processing in outputting the desired data. The message is 
fetched using cursor from the default inbox, sort messages 
from newest to oldest messages received, fetched the 
address (receiver’s contact number) to the default contact 
list of the device and check if the address exists or not. If 
the address exists then the application will read the 
address and if doesn’t, the application will give a keyword 
to the unsaved address received.  

B. Development of the Application 
1) Software Specifications 

a) Eclipse IDE 
Eclipse IDE is one of the most important software tools 

when it comes to developing an android application. With 
the development of Voisee Communicator, the researchers 
will use the Eclipse IDE because of its great capability to 
handle errors. 

a) Text-To-Speech (TTS) and Speech-To-Text (STT) 
Engine

With a built-in text-to-speech and speech-to-text 
engine, Voisee Communicator will possibly be 
implemented since it’s an engine that converts normal 
language text into speech and vice versa. 

 
Figure 1.  Architectural Design of the proposed application Voisee 

Communicator 

 
Figure 2.  Proposed Context Diagram of the Application 

 
Figure 3.  Proposed System Flow Design of the Application 

 
Figure 4.  Messaging Architecture of Voisee Communicator 

2) Hardware Specifications 
a) Android Smart Phone 

Smart phones have its own classification based on its 
brand and features. With this study, the application will be 
based with a phone that has an android OS with a 4.4 
(KitKat) version and with a built-in text-to-speech and 
speech-to-text engine.  

b) SIM Card 
Mobile phone needs a Prepaid Subscriber Identity 

Module (SIM) that will be used and serves as a portable 
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memory chip for the operation on the Global System for 
Mobile Communication (GSM) network. SIM is 
important when about for testing and continuing 
development of the Voisee Communicator because it does 
hold the personal information of the account holder, 
including his or her phone number, address book, text 
messages, and other data. Addition to this, prepaid SIMs 
will be any of networks available depending on the 
subscriber as long as it has load balance of his SIM card 
account. 

c) Earphones 
Android Phones need earphones to receive radio or 

telephone communication and/or to listen to a message. 
With this device, Voisee Communicator will be able to 
receive accurate commands and information without being 
interfered by other noises in the surrounding of the user. 

3) Libraries 
a) Voisee Communicator incorporates the Main 

Libraries for Converting Texts and Recognizing 
Commands 

 
Figure 5.  Screenshot of the Built-in Libraries 

Figure 5 shows the main imported libraries used in 
Voisee Communicator development. Main libraries are 
imported in order to perform such necessary actions like 
fetching, responding, and converting. The 
speech.tts.TextToSpeech library executes the converting 
of Speech into Text and Text into Speech.Also, 
speech.RecognizerIntent library involves the fetching of 
speech and responding to the speech given. 

b) User Interface of the Application 
In the first phase of the first setting of the user interface 

of the application, Voisee Communicator’s activation will 
be of synchronous text display and voice command sound-
ing. With different commands instructed to the user, the 
application will then recognize which user is using the 
said application. The voice command is designed for the 
blind person while normal text display is for the hearing-
impaired person. The blind will just tap once for Voisee 
Communicator’s recognition and the rest of the tapping 
actions will be of manner for the hearing-impaired person. 
Moreover, in the user interface design communication 
process relies on the speaker sounding and normal mes-
saging. 

III. RESULT AND DISCUSSION 

A. Designing of the Application 
1) Analysis 
The following figures are various screenshots of the an-

droid mobile messaging application called Voisee Com-
municator. 

Figure 6 shows the home interface of the Voisee Com-
municator with synchronous active voice command 
sounding for the blind and normal plain text display for 
the deaf.  With this, Voisee Communicator will then rec-
ognize whose user is using the application. The applica-
tion is only active then when the user presses the power 
button once and presses the volume up until the applica-
tion’s interface appears and talks. 

Figure 7 shows the dashboard of Voisee’s messaging 
application where inbox, sentbox, contacts and new mes-
sage icons are found for easy navigation. 

B. Voisee Communicator’s Messaging Application 
Interfaces for Hearing-impaired and Blind 

The hearing-impaired and blind users are using the 
same interface and functionality in the Voisee Communi-
cator Messaging application. Moreover, the pop up micro-
phone icon for voice command is intended for the blind. 
The figure 8 shows the inbox interface wherein the left 
part is the interface for the hearing-impaired and at the 
right part is for the blind.   

 
Figure 6.  Voisee Communicator Home Interface 

 
Figure 7. Voisee Communicator Messaging Dashboard

 
Figure 8.  Screenshot of Voisee Communicator’s Inbox Interface 
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In the inbox, it displays the unread message(s) and it is 
arranged in chronological order based on the date and time 
of the newest message. Thus, if the message was read 
already then it will be not anymore displayed in the inbox.  

Figure 9 shows the sentbox where all the messages sent 
by the user were listed and it is sorted as first message to 
be sent will be in the last in the list listed. Also, the deaf 
user may only forward his message sent to other of his 
contact lists. 

Figure 10 shows the Contacts section. Contacts serve as 
warehouse of all names with corresponding mobile num-
ber for a user to communicate with. It is arranged alpha-
betically for effortlessly finding name(s) to be contacted. 

Figure 11 shows the section of creating a new message. 
The deaf user will be the one to input to what is required 
in creating and sending a message while the blind will be 
asked to add a contact name and a message to send. 

 
Figure 9.  Screenshot of Voisee Communicator’s Sentbox Interface 

 
Figure 10.  Screenshot of Voisee Communicator’s Contacts Interface. 

 
Figure 11.  Screenshot of Voisee Communicator’s Create New Message 

Interface. 

C. Evaluation of the Application 
This study has successfully conducted an application 

testing and survey at Cagayan de Oro National High 
School. The usability, performance and functionality 
technique was used to evaluate the mobile messaging 
application by the users. 

1) Performance Evaluation 
The performance of the application illustrates mostly 

the time it is recorded. The voice command delay time is 
set in five seconds to fetch command and load naviga-
tions. 

Table 1 shows the performance evaluation results of 
Voisee Communicator application. After several different 
tests conducted, it is recommended that the operating 
system to be used is the 4.4 or the KitKat version. Voisee 
Communicator runs and operates mainly on an android 
device with a built-in Text-to-Speech (TTS) and Speech-
to-Text (STT) engine. Performance evaluation of the said 
application was more focus primarily with an encounter 
with voice aspects. In the evaluation, the duration and 
delay time were strictly observed to how it will corre-
spond with an efficient reply. 

2) Functionality Evaluation 
The functions implemented, observed and executed in 

this study were based on the android normal messaging 
application for hearing-impaired and person without disa-
bilities. While in the blind is the voice command imple-
mentation. 

Table II shows the functionality evaluation result of 
Voisee Communicator where every navigation imple-
mented in the application was manually tested and proven 
by the hearing-impaired, blind and even people with disa-
bilities respondents. 

TABLE I.   
PERFORMANCE EVALUATION RESULT 

 

TABLE II.   
FUNCTIONALITY EVALUATION RESULT 

NAVIGATIONS REMARKS
Inbox 

• Read Message 
• Reply Message 

 
Passed 
Passed 

Create Message 
• Add Contact 
• Add Message 
• Send Message 

 
Passed 
Passed 
Passed 

Sentbox 
• Forward Message

 
Passed 

Contacts 
• Select Contact 
• Send Message 

 
Passed 
Passed 

Overall Passed  
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Hearing-impaired respondents were asked to evaluate 
on how the activation of the application performs 
throughout the messaging actions they executed through 
tapping. Likewise, with the blind respondent they would 
execute the messaging actions through voice command. 
The evaluation was measured through a passed or failed 
remarks and an overall remark of passed. 

3) Usability Evaluation  
Table 3 shows the result of the usability evaluation of 

the mobile applications. Ten (10) blind, ten (10) hearing-
impaired and ten (10) persons without disabilities evaluat-
ed the application. Each criterion has the following rating 
scale: 1-bad,   2-poor,    3-moderate,   4-good and 5-
excellent. 

In the communication quality criteria, the respondent 
satisfied to the conversion of speech to text is accurate and 
convenient to use. Both blind and hearing-impaired re-
spondents agreed that the application can help independ-
ency when communicating others. In the response quality 
criteria, the application can successfully send and receive 
message with accurate and clarity message.  In the appli-
cation quality critieria, the respondent believe it is a user 
friendly type because of its simple instructions to follow, 
easy to used commands and have navigation facilities that 
support the needs in doing communication. 

TABLE III.   
USABILITY EVALUATION RESULT 

CRITERIA RESULT 
  Blind Hearing-

Impaired 
Person 

w/o 
disabilitie

s 
A

. 

Communication Quality 

1. Accuracy Excel-
lent 

Excellent Good 

2. Speed Good Moderate Moderate 
3. Convenience Excel-

lent 
Good Excellent 

4. Completeness Moder-
ate 

Excellent Excellent 

5. Independency Excel-
lent 

Excellent Excellent 

B. Response 
Quality 

   

1. Time Response Excel-
lent 

Excellent Excellent 

2. Accuracy Excel-
lent 

Excellent Good 

3. Clarity Good Moderate Good 
4. Uniqueness Excel-

lent 
Good Excellent 

5. Usefulness Excel-
lent 

Excellent Excellent 

C
. 

Application Quality 

1. User Friendly Excel-
lent 

Excellent Excellent 

2. Usefulness Good Good Excellent 
3. Navigation Good Excellent Good 
4. Reliability Good Excellent Excellent 
5. Easiness Excel-

lent 
Good Good 

IV.  CONCLUSION AND RECOMMENDATIONS 

A. Conclusion 
The Voisee Communicator has undergone tests to know 

whether the problems of the communication between the 
two disabled people have been resolved and the objectives 
of the study have been met. And gather information on the 
outlook of the user about the design and functionality of 
the proposed application. 

The android mobile messaging app has its own benefit 
but lacks interactive functionalities most importantly for 
the blind. Blind people hesitant to use an android phone 
and even android messaging application because of highly 
sensitive in touching surface. The new messaging applica-
tion was made to provide a better and friendly user inter-
face making it more beneficial to the users most especially 
the hearing-impaired and blind. Voisee Communicator 
mainly made to help and aid the communication between 
two – hearing-impaired and blind people and also to prove 
the efficiency and clarity of the message they will convey 
with each other.  After conducting several test, the re-
searchers found out that the application is efficient and 
easy enough in managing their daily independent commu-
nication with others. 

B. Recommendations 
Referring to the results on the dry run of the android 

based mobile messaging application; the proponents can 
say that the proposed application lacks some functions 
that can cater all the needs of the respondents. Therefore, 
it is highly recommended that the application will contin-
uously be modified to best fit the needs of the said disa-
bled people. 

Mobile messaging application recommendations are as 
follows: 

1. Fetching of voice commands should be faster.  
2. The application should understand other languages. 
3. Improving the user interface of the android messag-

ing application. 
4. The application should have other features wherein 

the user may use Wi-fi or internet connection in lieu 
of a zero load balance in their account. 

5. Allows the application to have permission to perform 
necessary actions like to update and delete. 
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