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Design Folio 

 

Stay Tuned! Comparing the effects of long and short-term auditory 

stimulation for increasing the sensitivity of a person’s hearing. 
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Need or problem 

For my scientific research I found that your ears adjust to the types of audio you listen too. 

A flute player can hear higher tones than a bass guitarist and a drummer can hear lower 

tones better than a violinist. On the finding I wanted to make a model that could help 

people with hearing deficiencies or hearing aids. The subject would have to have a proper 

audiogram to detect a dip in one of their frequencies. If there is a dip I then would record 

that frequency on the iPod and while the person falls into deep sleep the audio will come 

on. My experiment also showed that this adjustment is not an overnight change but a 

gradual change so that person will have to listen to that tone for a while until they can see 

the effects of the model. 

To support my scientific investigation I want to design a model that can play a pitched-

targeted frequency repetitively to a person with a definite dip in their hearing spectrum, in 

order to train the cochlea hairs and neural pathways in the brain to become more sensitive 

to these particular frequencies. 
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First Ideas 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Final Idea 

 

 

 

 

 

 

 

 

 

I first thought of the idea of recording audio of someone 

speaking on an iPod on voice memo then letting the user 

loop the audio causing the song to play over and over again. 

This idea was my first idea but I didn’t carry it through 

because the person listening to the audio would get 

annoyed at listening to it over and over again and also it 

might not be convenient as well. 

I then thought of the idea of instead of playing 

the audio on the iPod I could then play it on the 

computer but for the same reason as before I had 

to scrap that idea. The listener would get 

annoyed at listening to an audio like that while 

doing work and it can also be inconvenient. 

My last idea was to use an ipillow that 

connects to my iPod and plays the audio 

once I am in deep sleep. The audio will 

fade in so the sleeper does not wake up. 

It will come on in 90 minutes after sleep 

because that is the time on average it 

take to fall into deep sleep. This idea is 

my final idea and it is more affective, 

simple and convenient that my other 

ideas plus it won’t annoy anyone.  

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=rt2DYgGucJVdhM&tbnid=BBFXg5k5gXJK2M:&ved=&url=http://techvillageco.com/serviceinside.php?serv_id=10&ei=zRn7U6bmFs_t8AXJmICIAw&bvm=bv.73612305,d.dGc&psig=AFQjCNEsp3-MAn-ftn2Tkp842zskwkKUbg&ust=1409051469840027
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Background Research 

There are a number of studies that have been undertaken related to improving hearing loss. 

One particular study was centred on stimulating the cilia and exercising the muscles in the 

ear. This particular research is called “Sound Therapy”. By producing continual sound to the 

ear canal, it is believed by Dr Tomatis, that if the ear receives stimulation, from the constant 

high and low frequencies it causes the muscles to tense 

and relax and restore muscle tone, thus improving 

hearing. The stimulating of the cilia is done by playing 

low frequencies which in turn are replaced by high 

frequencies. This particular stimulation allows the 

persons hearing to be restored in the high frequency 

pitch. In contrast to my investigation, I have discovered 

that over a long period of time people who have started 

playing a high register such as violins and flutes were 

more sensitive to high frequency tones than other 

musicians and non-musicians. I tested many subjects and 

targeted those who have picked up the playing of a 

musical instrument in the interim, to see if this long-term auditory stimulation has had a 

positive effect on the sensitivity of their hearing. My model is based on the findings that 

became apparent after I finished testing my subjects. If your ears do alter to the frequencies 

being played over a period of time I wanted to make a model that would assist the hearing 

deficient. In order to do this I have sought to research what other devices might be available 

to assist with hearing loss. Apart from the Dr Tomatis hearing device, it appears that most 

devices are called assistive devices therefore they assist the person with the hearing loss 

with a device rather than improve their physical hearing loss. A lot of research centres 

around health issues, vitamin and mineral supplements and other so called healthy 

alternatives that seek to improve your hearing loss. The technological breakthrough of 

cochlea implant devices, although they significantly assist those who are hearing impaired, 

still only amplify what sound a person can receive and ultimately does not improve their 

hearing. Apart from the Dr Tomatis hearing device it appears that there are no other devices 

that have been made that seek to physically improve hearing loss.  

Development designs 

In my original design, I decided that I would use an iPod with earphones as the method for 

listening to particular sound frequencies. This became problematic to me when I realised 

that it was not a convenient was to undertake this. I remember my sister had an ‘ipillow’. 

She loves listening to music all the time and for her birthday she received this ‘ipillow’ that 

allows her to listen to music when she goes to sleep so that she does not disturb her 

younger sister who shares the room with her. I got thinking that for this reason the ipillow 

would be a more convenient way and less intrusive to conduct this investigation and so my 

model for this was created. 

 

Dr Tomatis 
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Originality of designs 

I completely thought of my design by myself. I wanted something that would play the tone 

so that it wouldn’t annoy the listener and so it also wouldn’t be of any inconvenience to 

them as well. This idea will works well because I feel that the Dr Tomatis’ device is a 

listening device that you need to attach to yourself and repeatedly play the sound 

frequencies that he feels improves hearing loss. My device is more convenient, less intrusive 

and does not seek to draw attention to one’s self for it is a device that you listen to by 

yourself in your bed at night and not have to carry it with you everywhere you go.   

 

Construction 

Use of materials 

The materials I would need for this model is: 

-an ipillow 

-iPod, iPad or mp3 (any handheld apple device) 

-Cord connecting iPod and pillow (Comes with ipillow) 

 

 

 

 

 

 

 

 

 

 

Safety in construction 

This model has a minimal construction risk and there is small to no risk of injury, danger or 

death.  You might become slightly deaf if you turn the volume up on your iPod very loud but 

the subject will tune the volume to their own preference or to where they can hear it. 
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Construction of model 

The construction of my model is very simple and involves only plugging an apple device such 

as an iPhone, iPod and mp3 into a cord connected to the ipillow.  

 

 

 

 

 

 

 

 

 

I did spend a considerable time finding out how to fade the music in and out the best 

method to make this possible I conducted some research and found that the Arduino 

module could be used to fade in and then fade out the tone so the sleeper would be less 

disrupted. The Arduino is currently sold out in Australia so I did not include this in my 

original design my intention is to include that and develop it further to my next prototype.  I 

am also looking at a sensor that can detect your sleeping patterns and will only turn on the 

tone when the person is in deep REM sleep. This will also be included in my next prototype. 

If a sensor for sleep patterns cannot be found I will incorporate a timer that will turn the 

tone on 90 minutes after going to bed which is the recognised time to reach deep REM 

sleep. 

Operational Details 

Step 1. Turn on iPod 

 

Step 2. Open Garage Band  
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Step 3. Select Audio Recorder 

 

 

 

 

 

 

 

 

Step 4. Point your device toward the sound you want to record then tap the Record button 

above to begin. 

 

 

Step 5. Saying ‘ah’ in the pitch of your normal everyday speech sing for approximately 10 

seconds or more 
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Step 6.Then press the stop button at the top of the screen  

 

 

 

 

 

 

 

 

 

Step 7. Then at the top left-hand of the screen press the icon with 5 rectangles making up a 

square. 

 

 

 

 

 

 

 

 

 

Step 8. Tap on the blue wave lengths of your audio once and press Loop 
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Step 9. Press the play button at the top centre to see if your recording has worked and if so 

plug it into the cord connected to the ipillow 

 

 

 

 

 

 

 

 

 

Step 10. Adjust the volumes to your suited preferences 

 

 

 

 

 

 

 

 

Step 11. Go to sleep 
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Testing/Evaluation 

Because my model’s effects will be seen over a long term basis and not overnight the 

evaluation can’t be finalised. I have personally tested the Ear Pillow to see whether it effects 

my ability to get to sleep or wakes me up intermittently and I am pleased to say that after a 

few minutes I don’t even notice that it is playing. I placed my decibel meter app against the 

pillow and the loudest volume I could manage with the ipod at its maximum volume was 

41dB, which is the volume of soft conversation. 

I was not able to test subjects due to time restrictions but if I were to do more work on my 

experiment I would work more on my model and see if listening to a designated tone that 

you have a dip in will cause you to hear that tone better. Due to my scientific research I 

have proved that people who play higher-register frequency instruments such as a flute or 

violin over a period of time are more sensitive to higher tones than people who play other 

instruments or non-musicians. Because of this fact I have developed this model based on my 

scientific findings. If you listen to a constant tone for a period of time either higher or lower, 

your ears will adjust to that tone increasing the sensitivity to that tone when it is played. My 

model that I have developed is designed to play tones or audio where the listener has a 

deficiency or dip in over a long period of time.  

The Ear Pillow can also be used to play a certain instrument such as a flute or a cello or any 

instrument that a musician may play so that their brain can reorganise itself, over time, to 

be more sensitive to their particular instrument and so they will be able to pick out their 

instrumental part far easier when they listen to an orchestral recording. 

Also the Ear Pillow will be very beneficial for someone who has a hearing impairment. They 

can record a typical tone of their main carer so that their ears/brain will be “auditory 

trained” to be more sensitive to the frequency of their carers voice register so theoretically 

they should be able to hear and understand them at an increased level.  

Reliability of model 

Due to the limited amounts of working parts, the model is very reliable. You just have to 

make sure that the ipad is charged or is running off power for that is the only part that can 

stop the Eye Pillow from working. The ipillow itself is reliable as the speaker is well-

cushioned by the pillow itself. I have tested the model over a couple of consecutive nights 

and it has worked perfectly.  

 

Ease of use of model 

My model is very simple to use because all you have to do is plug the iPod into the cord 

connected to the ipillow. The operation of an iPod/iPhone in today’s technologically 

advanced world makes operating the device simple. If there are any problems in running the 

model or getting your head around garage band the user can simply look at my instructions 

and illustrations in the operational details for this model.  
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Future developments 

For future developments I am planning to have an extra module in between the 

iPod/iPhone and the ipillow. The purpose of this module will be to firstly recognise when the 

person is in their deep REM sleep and then it will fade the music in (which is already playing) 

and after 1-2 hours it will then fade out. In the morning you detach the earphone jack from 

your iPod/iPhone and you are ready to go for the day, totally unaware that your 

hearing/brain stimuli have been getting a good auditory training workout. 

I did some research finding out how to fade the music in and I am leaning towards using an  

Arduino module. Unfortunately, when planning to integrate this Arduino module into this 

Ear Pillow model, I discovered that the Arduino eleven unit is currently sold out in Australia. 

Therefore, my intention is to include that and develop it further to my next prototype.  I am 

also looking at a sensor that can detect your sleeping patterns and will only turn on the tone 

when the person is in deep REM sleep. This will also be included in my next prototype. If a 

sensor for sleep patterns cannot be found I will incorporate a timer that will turn the tone 

on 90 minutes after going to bed which is the recognised time to reach deep REM sleep. 
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