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Project Abstract:  

Many older adults need glasses as their vision fails; and usually those glasses are provided by insurance 

(at least in United States).  Hearing may also start to fail and hearing aids are needed. In a spark 

contrast, those are frequently not provided by insurance, and are often out of financial reach for many. 

This is even worse in third world countries where only a few can afford hearing assistance. Furthermore, 

the technology for hearing tests has advanced little, if any. One is still ushered into a sound-proof booth 

and tones of various frequencies are played into one’s ears. The patient signals whenever a tone is 

heard. We propose to develop a simple and inexpensive hearing aid that will allow one to test one’s own 

hearing and personal hearing aids based on the profile generated by the hearing test. 

Research objectives and goals: 

Our objective in this project is two-fold: 

1. To create a simple Mathematica-driven hearing profiler (“Tester”), to identify those frequencies 

at which one needs correction. 

2. To create an inexpensive noise-cancelling device (either headphones or earbuds) to provide that 

correction, which is possible in one of two ways: 



a. Volume enhancement of frequencies not heard well by the patient 

b. Frequency shifting; remapping sounds to frequencies at which one still hears well 

Role of Faculty mentors: 

My faculty mentors Dr. Andrew Long and Dr. Steve Wilkinson are from the Department of Mathematics 

and Statistics, with expertise in the use of Mathematica and other likely programming languages. They 

will be responsible for creating the hearing profiling, developing of frequency shifting and noise-

cancelling strategies, and programming a hearing-aid assistance device. 

Student Activity and Roles: 

While my mentors have expertise in the use of Mathematica, they lack the expertise that I, as an 

Engineering Physics and Computer Science major, will bring to this project in terms of the hardware. I 

will be responsible for development and improvement of the electrical schematics and design for the 

prototype along with the final hearing aid device. I will also be assisting my mentors in creating code for 

hearing profiling, hardware volume profiling, development of frequency shifting, and noise-cancelling 

strategies, as well as programming and testing the final design of hearing aid device. 

Procedures: 

The project has two main phases: “Prototyping” and “Device Development and Miniaturizing”. In 

prototyping, we decided to go with simple yet versatile approach of using Arduino UNO board. Signal 

processing, hearing profiling, and frequency shifting codes will be written in Mathematica and will be 

run on a laptop, which connects to the Arduino board. The Arduino acts as the interface for the digital 

components such as speakers, potentiometers, contact sensors, and microphones. The initial schematic 

for the prototyping has been illustrated below. 



                        

The next step of “Device Development and Testing” involves initially 

designing a hearing aid device structure and scaling down the size of 

the components. It also might be necessary to convert the 

Mathematica code into another language more suitable for the 

hardware. Later, the proposed code will be uploaded to the 

components and the device performance will be tested along with 

any bug resolution handling. 

As the project progresses, we may need to request IRB approval. But at this point, we don’t foresee 

requiring that. 

Significance: 

Everyone should have access to cheap and readily available hearing tests and hearing aids. Hearing is 

equally important as vision, and the loss of hearing has a profound impact on one’s ability to socialize 

and remain an engaged member of one’s society. This research will help to overcome that by providing a 

cheap yet effective hearing aid device. 

 

 



 

Estimated Timeline of Work: 

Period Program Expected Outcome 
End of May Signal Processing Creation of hearing profiling 

code within Mathematica, and 
hardware for volume profiling 

June 1 - 15 Initial experimentation and 
noise cancellation 

Creation of Profiles for 
numerous individuals, and noise 
cancellation code 

June 16 - 30 Frequency Shifting Development of frequency 
shifting strategy (to avoid 
volume augmentation) 

July 1 - 15 Hardware development Programming a hearing aid 
assistance device 

July 16 - 31 Hardware development Device Testing 
August 1 - 15 Bug resolution and summary Reports, final testing 

 

Budget: 

Equipment Price 

2 Arduino Kits (one backup) $125 

A Soldering Iron Kit $35 

6 Potentiometers $15 

6 contact sensors $50 

6 Microphones $25 

6 Small Loudspeakers $20 

GPS-1850D Instek DC Power Supply $215 

Total =  $485 

 

 



Vita of faculty mentors:  

 



 



                            


