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Project Definition

Design a smartphone application with 

self-assessment test, communication,

and reporting functions. 

This system will be using bone 

conduction headphones with Bluetooth 

connectivity.
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Project Objectives

1. Provide reliable early diagnosis for patient

2. Improve patient’s hearing experience

3. Create a simple and flexible application

4. Real time feedback
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Project Specifications

1. Operates on Bluetooth-based hearing devices

2. Test hearing using set of 8 standard frequencies from 125 Hz to 8000 

Hz

3. Communicate test results data at desired times via E-mail

4. Frequency range of headphones: 20-20 kHz

5. Wireless range of headphones: 33 ft (10 m)
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Background: Problem
6

⮚Patients with hearing problems require multiple follow-up 

appointments for "Tuning and Training" sessions, which can be time 

consuming and hard during times such as COVID-19.

⮚Leads to less patients getting correct diagnosis for their case

⮚Hearing aid devices are not optimized to process many different 

sounds at once.



Background: Solutions

The  smartphone application is 

responsible for the needs of the patient 

in terms of audiometry test, the 

optimized modes of hearing, and 

reporting of feedback.
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Solutions

Why a smartphone application as a solution?

○ More convenient for patient

○ Easy to use

○ Real time feedback
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Solutions

Which features do you need in the application?

○ Simplicity

○ Flexibility

○ Security

○ User feedback
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Background: Solutions

1. Digital Hearing Aid (DHA)

○ Recent innovations including DSP, directional microphone technology and fitting have 

resulted in improved satisfaction with current hearing aids.

■ Less distortion 

■ Less buzzing

■ Better noise recognition/understanding 

■ Sufficient volume

1. Self-assessment hearing test

○ Patients can benefit from early diagnosis for hearing impairment by using modern day 

technology.  
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Previous Projects Summary 

Projects 1 2 3 4
Our 

Project

Smartphone 

Application
√ √ √ √ √

Communication
Low-power 

wireless link
Bluetooth Bluetooth Bluetooth Wi-Fi + 

Bluetooth

Online mail webspace √ √

Self Assessment Hearing 

Test
√ √ √ √
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Project Plan

❖ Phase I: Spring 2021

➢ Order components for Subsystems I and II

■ Design Subsystem 1

● Build and  Test Subsystem 1

◆ Building the circuit with the bone-conduction headphones connected to measure the range, 

frequency, gain, signal to noise ratio of the device.

◆ Collect and analyze readings gathered from the microphone , speaker , and amplifier parts 

of the bone-conduction headphones 

■ Design Subsystem 2

● Build and  Test Subsystem 2

◆ Acquire online web server and adding the SMTP to the server to set up an online mail 

transfer space

◆ Collect feedback and troubleshoot any mishaps occurring during the process in order to fix 

them
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Project Plan

❖ Phase II: Fall 2021

➢ Order components for Subsystems III and VI

■ Design Subsystem III: 

● Build and  Test Subsystem III 

◆ Hearing/Evaluation Test

◆ User interface

◆ Emailing section
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Design: Subsystem 1 Block Diagram14
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Headphone Options15

Wireless HeadphonesWired Headphones

AfterShokz Aeropex Open-Ear Wireless Bone Conduction Headphones, IP67 Rated, Blue Eclipse 



Build: Subsystem 116



Test: Subsystem 117



Design: Subsystem 2 Block Diagram18

Patient

Health professional

Patient outbox (Audiometry 

Test results)

Health professional

inbox 

SMTP server



Build: Subsystem 219



Test: Subsystem 220



Design: Sign-in, Sign-Up, and Sign-Out 
Activities21

Designing Sign-in, Sign-Up, and Sign-Out Activities



Design: Audiometry Hearing Test
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• Designing Manual Hearing Test



Build: Sign-in, Sign-Up Activities & 
Audiometry Hearing Test 
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Building Sign-in, and Sign-Up Activities Building Manual Hearing Test



Test: Firebase Database24

Testing Sign-up Activity

User registered successfully & FCM token generated in our database



Test: Audiometry Hearing Test25

Testing Manual Hearing Test



Design: The Result Page26

Designing The Result Page



Build: Result Page27

Building Result Page



Test: The Result Page28

Testing The Result Page

Image credits: 
http://alphaonenow.com/userfiles/image/aud_audiogram.gif

http://alphaonenow.com/userfiles/image/aud_audiogram.gif


Test: The Emailing Procedure29

Testing The Emailing Procedure



Final Prototype30



Completed Work

● The project has been completed successfully based on the specifications

● All subsystems corelated to our specifications have been fully designed, built and tested using 
the necessary components, respectively

● The final prototype has been fully implemented and ready for demonstration
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Project Management Plan32



Teamwork Task Division33

Task Ehab Mustafa Hassan Sajad

Research 

& Planning

30% 20% 30% 20%

Spring Semester 

Tasks

30% 20% 10% 40%

Fall Semester Tasks 15% 35% 35% 15%

Write reports 

& presentations

25% 25% 25% 25%



Challenges & Decision Making

● Revisiting subsystem 2 because testing results were not convincing, leading to taking a different 
approach

● Installing the Android Studio software and working with its special files

● Using the Firebase website and registering our App

● Merging our divided codes into one single code in the Android Studio

● Importing subsystem 1 audio files to subsystem 3 app code files 

● Generating FCM token between the app and Firebase Database to keep the user logged in and 
his information secure

● Late delivery of bone-conduction headphones

● Laptop battery swelling (Sent for maintenance)
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Risk Management 35

Source Events Threats Response

1 Computer Could not Install the 

Android Studio

Cannot proceed with 

subsystem 3

Upgrading computer 

hard disk from HDD to 

SSD

2 Programming Project mainly 

software base 

Unable to build the 

smartphone 

application

Many online 

resources available 

for Android Studio 

using Java language  

3 Team member Positive 

Covid Test

Test delay Unpredictable

4 Computer Maintenance

needed

Cannot access

documents 

Upload documents

and data to iCloud

5 Delay in delivery

of wireless 

headphones 

4 days delay Cannot start on 

subsystem 1

Started with 

subsystem 2



Impact of COVID-19 on your Project

● Delay in receiving bone-conduction headphones

● Sudden change in semester schedule to finish before end of Ramadan. Overall, less time to work 
on the project

36



Impact of Project

● This project can have a major impact on society and economy overall

○ Taking an audiometry test directly from smart phone for instant results

○ Less time spent to get results instead of going to the hospital

○ Less money spent to book appointments and follow up appointments
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New Skills Acquired and Applied

● Time management 

● Communication skills

● Teamwork

● Research skills

● Acquiring some  basic knowledge about programming using the Java language 

● Learned to use the Android Studio software

● Learned to build a project in Firebase website
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Budget Estimate
39

● List Key components and their approximate cost

● Add up total estimate

Item Quantity Unit Cost (SR) Subtotal

Bone Conduction 

Headphones 

Bluetooth V5.0 

1 740.49 SR -

Android Tablet 1 1320 SR -

Computer 1 - -

Java/C++ - -

2060.49 SR



Thank You for Listening

Any Questions?
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