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Abstract 
 
Nowadays, communication is very important between people because 

through communication we can exchange knowledge, share ideas and 
experience with friends. Communication plays a fundamental role in many 

situations to full fill our needs or tasks. At present, there are a lot of apps that 

are being used by people for communication, but all these apps need Wi-Fi 

or mobile data which is not always available and have to pay a related cost. 
As a solution to this problem, Bluetooth chat app has existed for free of cost 

and that doesn’t need WI-FI or mobile data to communicate. But this 

Bluetooth chat app has not existed on wear OS. Therefore, the Bluetooth chat 
app was developed on wear OS in order to have quick communication with 

each other without taking out their phones from their bag or pocket. The 

method to develop this project is the prototyping model. The field study that 

was carried out an evaluation method that is usability evaluation. The result 
of the usability evaluation clarifies that Bluetooth chat app for wear OS is 

useful, easy to use, and help to communicate quickly. The respondents also 

satisfied with the functions. By using this application, users can exchange 
short messages, share images and can send voice messages. The study 

contributes towards an understanding of the system requirements and user 

interface of a Bluetooth chat app for wear OS. 
 

Key words: Bluetooth chat app, communication, Wear OS, WiFi, mobile 

data, Bluetooth technology. 
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1 Introduction 
 

Bluetooth is a standard for the short-range wireless communication 

technology that permits devices like handphones, laptops, and peripherals to 

exchange information, voice, image or video wirelessly over a short distance. 
[3] The motive of Bluetooth is to replace the cables that usually connect 

devices and to provide secure communications. 

    Moreover, with the advantage of low power consumption at a low 
price, Bluetooth is one of the biggest wireless innovations and also the 

world's fastest growing mainstream wireless data communication technology. 

Many ICT ( Information and Communication Technologies) businesses also 
embrace Bluetooth technology, which has resulted in the commercial launch 

of many Bluetooth applications and products.Bluetooth has been one of the 

leading requirements included in most electronic devices in recent years, 

such as laptops, printers, keyboards, headphones, speakers and mouse. 
Presently many messenger apps are being used by people to 

communicate. For example, WhatsApp, Telegram, WeChat, Hangouts, etc., 

but all these applications need WI-FI or Mobile data which not always 
available and has to pay a related cost. As a solution, many kinds of 

Bluetooth chat apps have existed for free of cost. For example, BTCHAT 

which is a Bluetooth chat application supported by different versions of 
Android OS [7], mobile chatting application via Bluetooth techniques [6] and 

Bluetooth messenger Application [1]. But none of these apps existed on wear 

OS. So, in this project, Bluetooth technology isappliedto Wear OS. The 

Bluetooth chat application is an innovative approach for the Wear OS. Wear 
OS also known as Android Wear and we can control our devices from our 

wrist [4]. For example, if we have a wear OS on our wrist, we no longer need 

to take along our phone out of our pocket. We can receive messages and can 
reply to the messages on the move. 

    This Bluetooth chat application shows the use of Bluetooth in terms of 

chatting where people can hold a short conversation using this technique. 

One of the main advantages of Bluetooth technology is free of cost to send 
and receive messages [2]. This Bluetooth chat application project contains 

two dissimilar applications which are server (receiver) and client (sender). 

The accountability of the server (receiver) is to wait until the client sends a 
request and on the other hand the client also has the responsibility to find out 

the server and sending a connection request. Once the server and client 

(sender) connected, both can send and receive messages until the connection 
is disconnected. The whole project is designed using the Java programming 

language. 
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2 Related Work 

 

Firstly, there are many Bluetooth chat applications have been 

successfully built to the solution of free cost. One of the previous systems is 
BTCHAT which is a Bluetooth chat application supported by different 

versions of Android OS. The application which is shown in Figure 1 was 

developed in Android platform and it has a user interface. This BTCHAT 

application support full-duplex communication. BTCHAT was built on the 
ANDROID OS KITKAT / LOLIPOP version with Bluetooth Version 4.0 and 

was released on the Samsung Galaxy Grand 2, Samsung Galaxy S4, Google 

Nexus 5 and Oneplus2 smartphones.The Nexus and Oneplus2 were running 
with Bluetooth tiger models, so they could not distinguish devices such as the 

Grand 2 and S4 because they used a lower version. 

The second previous system is a mobile chatting application via 

Bluetooth techniques (refer Figure 2). The purpose of the system is to 
communicate via Bluetooth by using android smartphones. People can chat 

or can easily communicate via Bluetooth between one Android smartphone 

users to another Android smartphone user. The application was developed 
using java language [6]. 

The third previous system is a Bluetooth messenger Application which is 

shown in Figure 3. This messenger application was successfully developed in 
the Windows platform and Android platform. 

 
Figure 1. BTCHAT - Bluetooth chat application 
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Figure 2.A Mobile Chatting Application via Bluetooth Techniques 

 

 
Figure 3. Bluetooth Messenger Application 

 

In Microsoft Windows Environment, the Messengerapplication was 
written in the Java programming language using the javax, bluetooth 

package, client, and server software. The server and client programmes were 

designed to exchange messages and talk with each other in this situation.The 

server is also capable of interacting with several clients at the same time, 
using the concept of the piconet. Messenger Program, however, uses the 

android in the Android world. 
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 A messenger app can be installed with the Bluetooth kit API. The steps 

remain the same, but the functions required to perform scanning, establishing 

a connection, sending and receiving are different than the functions in 
Windows Environment. After server and client connected message exchange 

takes place [1]. 

 
Table 1. The comparison of 3 different existing systems 

Reference SI. No View old 

messages 

Available 

on 

Wear OS 
 

Share 

image 

Send voice 

message 

7 

X X X X 

6 

X X X X 

1 

X X X X 

 

Table 1 shows the comparison of the three existing systems. All these 

three existing systems do not store the old messages on its server. Then 

allthese three existing systems do not exist on Wear OS. Not only that, but 
those applications are not able to share images and send a voice message 

using Bluetooth Technology. 

 

3 Methodology Of The Study 

 
The methodology to develop the Bluetooth chat app for Wear OS is the 

prototyping model. The prototyping model is an early sample 
implementation of system, model, or release of a product built to test a 

concept or process or to act as a thing to be replicated or learned from. By 

using prototyping methodology, it helps to evaluate the idea of developing a 

smart home controlling system using an android application better as it 
allows designing a working prototype of a project [5]. Besides, errors can be 

detected much sooner, and quicker user feedback is available leading to 

better solutions and a better understanding of the project being developed. At 
the same time, documentation and prototype can be done simultaneously. 
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Figure 4: The Prototyping Model 
 

Figure 4 shows the phases in the prototyping model. The details of each 

phases are explained below.  
 

3.1 Requirements gathering and analysis 
 

Requirements analysis and requirements of the project are defined in 

detail. Brainstorming, searching and reading article and research paper from 
the internet and discussion have been done to gather requirements of the 

project. Analysis on requirements needed are done for the project. The 

objective of Bluetooth chat app for Wear OS has been identified.First is to 

know the purpose of developing the project and ensure the project does not 
deviate and able to achieve the objective besides providing solutions to the 

problems. Then, software and hardware required for the development of the 

project are identified so that project prototype development can be started. 
All hardware and software must be compatible which is important to develop 

the project to satisfy the needs of the user. Hardware that involves in this 

project is Wear OS, android smartphone, USB cable and laptop. For the 
software, android studio 3.3.2 is needed to design and develop the 

application and SQLite has been used to store the database. 
 
3.2 Quick design 

 

After requirements are known, preliminary design or quick design for the 
project is created. It is to gives an idea on how the Bluetooth chat app for 

Wear OS will look like and it helps to start the process of developing a 

prototype. At this process, the design is not done in detailed. It only includes 

important aspects that need to have in the project. Besides, android studio 
software is used to help in the design layout of the Bluetooth chat app for 

Wear OS. The quick design covered the image sharing and send voice 

messaging functionality.  
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3.3 Build prototype 
 

Information gathered and a quick design that has been created is then 

modified to build the initial prototype, which represents the working model 

of the project. The software and hardware involved are Wear OS, laptop, 
Android SDK, Android AVD and android studio software needed to develop 

the application. 
 

3.4 User evaluation 
 

The evaluation of the prototype is considering to evaluate its strengths 
and weaknesses such as what is to be added, removed and what is missing. 

Comments and suggestions are collected to make improvements and changes 

in the project prototype. The target user is any person who wants to use this 
Bluetooth chat application without an Internet connection. The 

evaluationsare be done at UUM by taking UUM students as the respondents. 

Questionnaires are used to evaluate the usability and approximately 30 

respondents have been involved in the study where 20 of the respondents are 
female students and the rest of 10 respondents are male students. In addition, 

the respondents that are involved in the study are from Semester 2, Semester 

4 and Semester 6. Besides, the respondents in this study are recruited 
randomly without any considering any factor. Before the questionnaire being 

answered, permission from the respondent to spend some time to do the 

evaluation and answered questionnaire has been asked before the evaluation 
begins. 23 questions have been asked through Google form which divided 

into 2 parts which section A for demographic and background information 

and section B questionnaire is measured using USE Questionnaire 

(Usefulness, Satisfaction and Ease of Use). In this Section B where 
respondents need to rate the system based on scale 1-Strongly Agree, 2-

Disagree, 3-Slightly Disagree, 4-Neutral, 5-Slightly Agree, 6-Agree, 7-

Strongly Agree. There arethree multiple-choice questions in Section A and 
19 scale questions and one short answer in Section B and respondents are 

required to answer all questions in the questionnaire.   
 
3.5 Refining and enhance prototype 

 

The evaluations from the respondents are revised. If there are still any 
requirements that do not meet the user needs, the current prototype is refined 

according to the requirements. A new prototype is developed with the 

additional information provided by the user. A new prototype is evaluated 

just like the previous prototype. This process continues until all requirements 
specified by the user are met. Once the user is satisfied with the developed 

prototype, the Bluetooth chat app for wear OS is developed based on the 

final prototype.  
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3.6 Engineer product 
 

Once requirements are completely met, the user accepts the final 

prototype. It is evaluated thoroughly followed by the routine maintenance on 

regular basis for preventing large-scale failures and minimizing downtime. 
 

3.7 Closing 
 

Once all the development process involves developing Bluetooth chat 

app for wear OS and documentation completed, the project is considered 

closed. 
 

4 Design And Development Of Bluetooth Chat App For 
Wear Os 

 

     This section describes the design and developments of Bluetooth chat 

app for wear OS. This section is following the first four phases of 

prototyping model. The section is divided into two sub-sections; (1) the 
requirements of the Bluetooth chat app for wear OS (2) the prototype 

development of Bluetooth chat app; a wear OS application developed to 

exhibit the gathered requirements. 
         The Requirement gathering process of the Bluetooth chat app for 

wear was carried out by analyzing other applications from the Play Store that 

are related to this Bluetooth chat app.  
  Firstly, the existing applications were searched in the Play Store. Based 

on the searched existing application, several comparisons have been done 

between the application in terms of its features and functions that were 

documented in a table. The apps were analyzed to draw out the requirements 
for the Bluetooth chat app for wear OS. Table 2 lists 5 significant 

requirements (and their priority) produced from the requirements gathering 

process. The requirements include Sign-up and login, to search and connect 
devices, to send messages, to share images and to send voice messages. 

 

 

 

 

 

 

 

 
 

 

 

 

 



                                                                                                                  
 

 

 

 

 

 

Bluetooth Chat App in Wear OS for Green Communication 5654 

 

Table 2: List of functional requirements 

Requirement Description Priority 

Sign-Up and Login  

Users can sign up for an account if they wish to 

use this app 

M 

Users can login with user id and password. M 

User can change their password if they forgot the 

password 

O 

User can use remember me option to login into 

this app. 

D 

To search and connect devices  

User need to turn on the Bluetooth on Wear OS. M 

User can view the available devices. M 

User can select the devices from the available 

devices list  

M 

User must pair wear OS with other available 
devices 

M 

After pair user can connect successfully with the 

available devices. 

M 

To send message  

User can send a short message within the 

Bluetooth range using the app 

M 

User will receive message from the other user. O 

User can read and reply to the received message O 

To share images  

User can share and receive images O 

User can choose the images that they like to send D 

User can add more than 2 images O 

To send voice messages  

User can send voice message to the other user. O 

User can send more than 2 voice messages. O 

User will receive voice message from another 

user. 

O 

User can listen and respond to the voice message O 
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Table 3: List of non-functional requirements 

Requirement Description Priority 

Usability issues  

Users should always able go back to previous 

step in anytime. 

M 

Backup  

The application will back up entire conversation 

of users. 

M 

Performance  

The application response should not more than 3 

seconds when the user interacts with it.  

M 

The message sends and receive should not more 

than 10 seconds when the user interacts with it. 

M 

Security  

Users must have their very own personal 
accounts when logging into the application. 

M 

Accessibility  

Every wear OS can access to the application. D 

Price  

The price of the application is free of cost D 

User Friendly  

The chat application needs to be user friendly, 

when using its user interface. 

M 

By using GUI’s, it should make the application 

more users friendly and better to use instead of a 
command line. 

M 

Buttons will be used. D 

 

 

The specifications in Table 2 were translated into the functionality of the 
computer system, and Table 3 was translated into the non-functionality of the 

computer system.The next approach is to imagine and model the app's 

specifications using the required modelling method and software.The Unified 
Modelling Language (UML) was used in this work to visualise the 

specifications and model them. [8] Three behavioural diagrams, which use 

case and operation diagrams, and a class diagram describing the structural 

components of the app, are the models used in this work. Drawing the 
diagrams was achieved using Star UML. 
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Figure 5:  The use case diagram for Bluetooth chat App 

 

    The use case diagram is detailed out to show the dynamic behavior of 

the app as shown in Figure 5. Hence, the operations involved in the 

Bluetooth chat app for wear OS are illustrated in a sequence diagram of 
Figure 6, 7and 8 which is self-explanatory. 

 

 
Figure 6.The sequence diagram for login. 
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Figure 7.The sequence diagram for connect and search devices 

 

 
Figure 8. The sequence diagram for send messages 

 

The structural components of a Bluetooth chat app for wear OS are 

represented in a class diagram as illustrated in Figure 9. The class diagram 

shows the attributes and operations of the application. The interactions 
between the classes are illustrated clearly in the diagram. 
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Figure 9: The class diagram of the Bluetooth chat app 

 

Heat generation is an inevitable offshoot of electronic devices and 

systems and it is required to be dissipated in efficient manners to get the 
performance and reliability of the system. A chip design process flow has 

helped in miniaturisation of systems but has enhanced the heat flux of the 

system. The architectural design and physical design of electronic chip and 

system are very important steps to mitigate the thermal problems. The 
performance of devices and systems is maintained by utilizing the best 

cooling technologies. . Recent research trends are mostly focused on 

magneto-hydrodynamic in  
 

5 The Bluetooth Chat App For Wear Os Prototype 
Development 

 

On the wear OS, a Bluetooth chat app prototype was created. It illustrates 

the specifications outlined in the previous subsection.Software prototyping is 
a common way of showing the specifications of the software so that users 

can receive more comments and recommendations based on their experience 

of communicating with the prototype. As the primary integrated development 

environment (IDE) tool, Android Studio was used. Further, the DB Browser 
(SQLite) development platform was used to facilitate crucial functions like 

user data, and database for data storage. Screenshots in Figure10, 11, 12, 13 

and 14 show the selected interfaces of Bluetooth Chat App for wear OS. 
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Figure 10: The login interface 

 

        
Figure 11: The register interface 
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Figure 12: The menu interface 

 

 
Figure 13: The search and connect device interface 
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Figure 14. The chat session 

 

6 Evaluation Of Bluetooth Chat App For 
     Wear OS 

6.1 The Evaluation Setting 

 

For this usability evaluation, 30 respondents have been chosen randomly 
where 20 of the respondents are female students and the rest of 10 

respondents are male students. We distribute the questionnaire to the UUM 

students who are from Semester 1 until semester 8. Besides, the respondents 

in this study are recruited randomly without any considered any factor. 
Before the questionnaire being answered, permission from the respondent to 

spend some time to do the evaluation and answered questionnaire has been 

asked before the evaluation begins. 23 questions have been asked through 
Google form which divided into 2 parts which section A for demographic 

and background information and section B questionnaire is measured using 

USE Questionnaire (Usefulness, Satisfaction and Ease of Use). In this 
Section B where respondents need to rate the system based on scale 1-

Strongly Agree, 2-Disagree, 3-Slightly Disagree, 4-Neutral, 5-Slightly 

Agree, 6-Agree, 7-Strongly Agree. There will be 3 multiple choice questions 

in Section A and 19 scale questions and 1 short answer question in Section B 
and respondents are required to answer all questions in the questionnaire.   
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6.2 The Respondents’ Demographic Information 
 

Analysis of the respondents’ demographic information revealed that from 

30 respondents, 66.7% of respondents are female where another 33.3 
respondents are male which showed that higher numbers of respondents that 

participate in this test are female compare to male respondents. Regarding 

the semester, 44% respondents are from semester 5 until semester 6, 30% are 

from semester 3 until semester 4, 23% respondents are from semester 1 until 
semester 2, 3% of the respondents are from semester 7 until semester 8 

which showed that higher number of respondents that participate in this test 

are semester 5 and 6 compare to the other semesters. Lastly, for the 3rd 
question, 53.3% of the respondents have answered yes, while 26.7% of 

respondents answered no, and 20% of respondents answered not sure. The 

highest number of respondents that participate in this test is said yes that 
indicate the Bluetooth chat app for wear OS is an innovative approach. 

6.3 The Usability of Bluetooth chat app for wear OS 

 

Section B contains 20 questions and it measures the respondent’s 

perception of the Bluetooth chat app. The questions are about the 
effectiveness, efficiency of use, ease of learning,intuitive design, error 

frequency and severity, look and feel of the prototype, application 

functionality and overall user satisfaction.Figure 15, 16, and 17 are shows the 

pie chart for questions 5, 6, and 7 in section B. The respondents mostly rated 
3 to 5 of the Likert scales for the aspects of the usability. None of the 

respondents rated one to two. Only a few rated neutral. 

 
Figure 15 shows the pie chart for Question 7 which is “Whenever I made a mistake 

while using this prototype, I can recover quickly and easily”. 
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It is very clear from the pie chart that the majority (54%) of the 

respondents agreed that whenever they made a mistake while using this 
Bluetooth chat app, they can recover quickly and easily as shown in Figure 

15. 

 

 
Figure 16 shows the pie chart for Question 6 which is “I always know where to get 

the information I wanted to”. 

 
It is very clear from the pie chart that the majority (53%) of the 

respondents agreed that the navigation through Bluetooth chat app for Wear 
OS is easy as shown in Figure 16. 

 
 

Figure 17 shows the pie chart for Question 5 which is “Navigation through this 

prototype is easy”. 
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It is clear from the pie chart that the majority (43%) of the respondents 

agreed that the navigation through Bluetooth chat app for Wear OS is easy as 

shown in Figure 17. 
Based on the evaluation result, all respondents successfully interacted 

with the Bluetooth chat app and most of them take a short time to complete 

the evaluation. The study found that most of them like the interface of 
Bluetooth Chat application and that whenever the user made a mistake while 

using this Bluetooth chat app, they can recover quickly and easily. It also 

found that the Bluetooth chat app helps people to communicate with each 
other without internet connection through the use of the application and 

overall from 30 respondents that participated in the study have given quite 

good positive feedback for the application and there is also some 

improvement have to made to increase and fix. The improvements are the 

consistencies of the design for this application likewise need to actualize, 

make sure the application is always functional and able to recover quickly 

when there is an error in the application,  make any other changes to 
the interface and menus, for example, the color and background. 

 

7 Conclusion and Future Works 
 

In conclusion, the Bluetooth chat app for wear OS is successfully 

designed and developed to communicate, as recognized in the requirements 

analysis phase. The further improvement in the design of the application is to 
develop a group chat function that enables more than one user to 

communicate. 
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