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ABSTRACT 
 

This study will research the possibility of hearing/feeling sounds that are above the spectrum of 

average hearing through both normal sound perception and trough bone conduction. If we do 

hear these frequencies do they contain any valuable information? The author has conducted an 

extensive literature review. The focus will be on comparing earlier papers and then draw a 

conclusion whether the human body can perceive and react to these high frequent sounds and 

then comparing them to the expanding market of high definition audio equipment. Current 

research show signs that the human body can perceive ultrasound under limited circumstances. 

Although the human body might perceive ultrasound there is no need to record and reproduce 

music with ultrasonic information.  
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1. Introduction
Ultrasound is sound pressure with a frequency greater than the upper limit of human hearing. 

Although this limit varies from person to person, it is approximately 20 kHz among healthy 

humans. At this time there is no evidence to suggest that our physiology evolved to better enable 

us to hear these frequencies but there are studies that support the fact that one can perceive 

ultrasound through bone-conduction. Bone-conduction is when sound travels through the cochlea 

without passing the middle ear (which conducts sounds that is retrieved through the tympanic 

membrane).  

By establishing a limit of the human hearing one could be able to determine if ultrasonic 

information in music is of any value and therefore contribute to a different way of thinking when 

designing and producing technology and music with high frequency information. When creating 

audio equipment is it therefore important to know how well the human body can perceive 

ultrasound. 

Most research in the perception of ultrasound requires equipment that is able to reproduce 

ultrasound and earlier studies in the field have been concluding listening tests of various kinds. 

The most common way to examine if a person is able to perceive ultrasound is to conduct a 

listening test which involves music with and without ultrasound and the subjects are then to 

determine if the material they are listening to withholds ultrasonic information. Another way to 

determine how well we perceive ultrasound is to just send out sinus tones of specified 

frequencies up to the limit when we tend to lose our ability to perceive sound.  

Modern equipment can efficiently reproduce high definition music which contains large amounts 

of ultrasound, so if a person is able to perceive ultrasound and the equipment is able to reproduce 

ultrasound accurately the music would probably feel more realistic, but if we cannot perceive 

ultrasound there is a possibility that excluding ultrasound from recordings would not change the 

listening experience at all and the manufacturers can focus more on reproducing audible 

frequencies better instead of aiming for as wide frequency spectra as possible.   

The main purpose of this research is therefore to compare the literature and establish how well 

we perceive ultrasound and determine if there is enough evidence to support a high definition 

format.  
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2. Aim 
The aim of this paper is to investigate the possibility of hearing/feeling sounds that are above the 

limit which is generally known as the “spectrum of hearing”, i.e. ultrasonic hearing through both 

normal sound perception and trough bone conduction. And to compare these results to the 

expanding market of high definition audio techniques. 

2.1 Limitations 
 The research will be limited to the hearing and perception of ultrasound i.e. the frequency 

spectrum above what is known as “the average human hearing”. Including different hypersonic 

effects that might interfere with the way human are capable to perceive ultrasound, for example 

sub harmonics and auditory masking.  

 The only papers that are concluded in this research are papers that have been published.  
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3. Literature 
The Literature will cover human perception of ultrasound and specified parts of audio 

technology that have a significant meaning to the field. The first part of the Literature will cover 

how humans perceive ultrasound and how well the human body perceives ultrasound, both 

through air and bone conduction. Followed by some audio phenomena such as sub harmonics 

and auditory masking which might have an impact on how the sound is altered before the body 

absorbs them. Last there will be some details about digital audio and audio equipment, for 

example sampling frequencies and information about how well speakers produce ultrasound.  

3.1 Literature review procedure 

A comparison will be made between the selected papers presented in the literature. By 

comparing papers which belong to the same area (for example bone-conduction) one can see if 

their results and methods have some connections that might lead towards an understanding of the 

limitations of the human hearing and if there is significant evidence to suggest that ultrasound 

impacts hearing. 

To understand how far the technology has come today a need for a compilation of different 

speakers and audio equipment is needed, therefore a throughout checkup on equipment 

specifications will be performed. The specifications will be gathered from the manufacturer by 

reading their specific manuals for the object in question.  

The same information will be gathered for each paper. By concerning some questions when 

reading through the papers and comparing the results of each question with a similar/opposing 

experiment/research paper to draw conclusions. The questions are as following: 

 

 What questions does the paper address? 

 What are the main conclusions of the paper? 

 Does their method/data support those conclusions? Are the conclusions relevant to the value 

of ultrasound in a sound engineering perspective?  

 Do they leave any unanswered questions? 
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Figure 3.1: [15] the ear and its sections 

Figure 3.2: [16] the frequency 

response of the cochlea 

3.2 Human hearing/Perception 
When a person starts to lose their ability to hear sound, the area that’s first affected is the 

ultrasonic and high frequent field. These sounds are conducted through the middle ear and the 

tympanic membrane which is the way we usually perceive audio. 

 

Research has been made and we do not 

only hear sounds through the tympanic 

membrane (seen to the left), when 

exposed to sound. It is also perceived 

through bone conduction which means 

that the sound wave skips both the 

middle ear and the tympanic membrane and instead 

the vibrations that sound waves generate in the bones 

goes straight for the cochlea which is the part of the 

ear that translates vibrations into brain impulses (seen 

to the right). 

 

In the paper by Motoi Koubori, they are considering 

that the human can perceive frequencies above 20 kHz 

and are therefore researching the limitations of the 

human hearing frequency and is trying to prove that a human with good hearing can actually hear 

frequencies above 20 kHz under the right circumstances. [1] 

Their subjects were exposed to sinus tones with some specified frequencies in the range of 10-28 

kHz with 2 kHz step between each stimuli (10, 12, 14… 26, 28). Each stimuli was presented by 

using an method called 2AFC which means that they were shifting between two samples and 

only one of them contained the sinus tone on top of the masking material, they shifted between 
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them randomly and each interval also increased the sound pressure level. The Subjects were to 

imply when they were able to perceive these high frequency sinus tones. [1] 

They hoped that the experiment would show that with a healthy hearing a human can react to 

frequencies up to 28 kHz. Their research showed that a large percentage of their subjects were 

able to hear frequencies above 20 kHz but only few were able to hear above 24 kHz and only one 

subject could perceive 28 kHz. The subjects were able to hear higher in a range of frequency 

with loudspeakers then with headphones. To be able to perceive the tones above 20 kHz the 

subjects were exposed to the stimuli at a sound pressure level above 80dB SPL with no 

surrounding disturbances. [1]  

The researchers themselves have some doubts about the weight of High frequent information in 

music when the portion of high frequent information is so small: 

 “Our result obtained in this paper is unremarkable and can be explained by the normal equal-

loudness-level contours. Therefore, it cannot explain the results described in the paper (2) that 

human beings can perceive the high-frequency component of the small sound pressure level 

include in the music signal. “ –Motoi Koubori[1] 

 

The study made by Motoi Koubori[1] was an extension to an experiment earlier made by Kaoru 

Ashihara[2] where they perfomed the same experiment with an similar result but with another 

research angle, they wanted to see if we are in fact affected by the surrounding noise that 

constantly reaches our body. A measurement of ultrasonic information on the streets of Tokyo 

was made and there were a large amount of ultrasonic information especially around 20 kHz 

with sound pressure levels around 88dB SPL. So their question about high frequent tones was: 

“When the level of ultra sound is sufficiently high, can a part of its energy reach the auditory 

channels of the cochlea?” Therefore they formed a listening test were they exposed the subjects 

to sinus tones. The subjects were to imply when they managed to hear the sinus tones, the 

maximum measured SPL was 88dB SPL and the subjects were able to respond to tones up to 24 

kHz. [2]  

They later made an experiment to see if their results were affected by sub-harmonics to be sure 

that what the listeners perceived was in fact the high frequent tones. This experiment will be 

taken into account in the chapter regarding sub-harmonics.[2] 

 

According to the research humans are able to hear up to 24 kHz but only when undisturbed by 

surrounding sounds, which might imply that when listening to full range music frequencies 

around 20-24 kHz will probably not have that much of affection.  
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3.2.1 Sub harmonics 
When the tympanic membrane is exposed to intense sound fields, subharmonics are created with 

a frequencies that represent exactly half of the tones frequency i.e. one octave down and also 

continues down in octave steps so for example if you submit a sinus tone with 32kHz the sub-

harmonics of that tone is 16kHz, 8kHz, 4kHz and so on. With that you can draw the conclusions 

that if high frequency sounds generate a sub harmonic that’s audible and affects your acoustical 

perception.  The only downside of this theory is that to have a tone create a subharmonic in the 

human tympanic membrane there is a need of great amplitude which is so high that it’s 

physically insane to be submitted to them. In [3] the research says that the lower limit for this 

phenomenon is around 145dB SPL. [3]  

In the report [2] they made an experiment to see if there were sub-harmonics in case that they 

might interfere with their research results, the test were performed by measuring the masking 

material of their “human hearing threshold” test when exposing the masking material to high-

frequency sinus tones. There were no signs of any outstanding sub-harmonics so the probabilities 

that the test was affected by sub-harmonics were excluded from their results. [2] 

Sub harmonics do not affect sound unless the SPL reaches a level that is not endurable to the 

human ears which means that ultrasonic information will not be reproducing sub harmonics 

when commonly listening to music.  
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3.2.2 Ultrasonic hearing 

Ultrasound is sound pressure with a frequency that is greater than the upper limit of the human 

hearing, approximately all frequencies above 20 kHz. How well a human perceives ultrasound is 

yet to be determined but some of the research has been on both testing the limit of the human 

hearing by air conduction (sound that is percieved through the tympanic membrane) and also 

measurement of the brain activity when exposed to ultrasound to see if bone-conduction affects 

brain waves.  

Ultrasonic hearing is an auditory effect that allows humans to react to frequencies far above the 

limitations of the Tympanic membrane, in the right circumstances the human might be able to 

react on frequencies up to 100kHz and probably higher. Therefore it is of great relevance to the 

field to know whether we perceive ultrasound or not when concluding if ultrasound is necessary 

in audio equipment.  

In Tsutomu Oohashi’s Research they present the possibility of that high frequency sounds might 

affect the human acoustic perception. Their research is basically to measure the brain activity 

when exposed to high frequency components by performing an test, they used a music piece that 

was rich in its high frequency range and divided into two mixes, one with frequencies above and 

one under 22kHz and compared the brain activity when the subjects were exposed to both of 

these samples and also to the full mix with all the material. [4] 

 The interesting part is that when only the High frequency portion of the test was submitted to the 

subject no effects were detected in the brain activity but when exposed to the full/bandwidth 

reduced piece there was a difference in brain activity. [4] 

The brain does not react on the high frequency sounds itself but when they are mixed with the 

others they seem to make a difference. Therefore research shows that the brain activity is 

affected by these high frequency components. This means that the human brain is able to absorb 

the information from these high frequency sounds, but the accuracy or clarity of these sounds is 

not written about. [4] 

Does this mean that it affects our acoustic perception or does it get filtered out by our brain?  

There is no proof that these reactions of high frequency noises is converted into something that 

we can hear or that it just creates an impulse that’s saying here’s something that’s disturbing in 

the background.  

The NHK laboratories have done a follow up research on Tsutomu Oohashi’s[4] research to 

discriminate whether or not our perception of sound changes when adding very high frequency 

components. To be able to perform this test they have designed a specified set of equipment to 

match the tests requirements with as little leakage or influence of HF sounds in the audible 

frequency range. The test were performed through a trio test were the subjects was given three 
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sound stimuli labeled “A”, “B” and “R” where “R” always had high frequency information and 

then they varied if “A” or “B” were with/without high frequent information and the subject were 

to compare these to “R” and tell which one had the same frequency information. [5] 

They had 20 kinds of sound stimuli with different musical types and variations of musical 

instruments and always had the highest possible quality to be able to perform a test that is as 

valuable as possible. They had 36 subjects including 33 audio engineer experts, 2 students and a 

musician which had a great variation in age. This means that each of the 20 stimuli was 

evaluated up to 40 times. They concluded that the subjects could not discriminate between the 

sound stimuli with and without very high frequency information. Even with these results the 

authors cannot confirm or deny the possibility that some subjects could discriminate between the 

different stimuli. [5] 

A human being might be affected by ultrasonic information in music but are according to NHK 

laboratories probably not able to tell the difference to material with or without ultrasound. 

3.2.3 Auditory masking 

An example of masking is when you are in a noisy place and you need to raise your voice to be 

able to make yourself audible, the background noise has effectively raised the threshold of our 

perception so that a sound must be louder than the threshold to be heard. The frequencies who 

are most affected by this phenomena are the frequencies that are the same as or above the 

specified frequency, the masking area extends more upwards to higher frequencies and tones 

below the masking frequency is less affected. When studying high frequency tones you might 

run into this problem on one or another way, a standard audio sample often has a lot of 

information in the area 50Hz-20 kHz and there is a chance that the information above 20 kHz 

might be masked. [6] 

Auditory masking has many implications for recording and reproducing sound (especially 

music). For example it is used when encoding audio using data compression, MPEG-1 Layer 

3(Mp3) is one of the most common encoding formats. By removing all information that has been 

covered by the masking effect one can reduce the amount of data used which is not ideal when 

using high definition music, cause when converting to mp3 most ultrasonic information is also 

lost and therefore is mp3 not a good format when trying to reproduce the ultrasound. [6]  

Auditory masking might affect the way we perceive ultrasound; there is a risk that high 

amplitude sounds in the audible area might overlap the ultrasonic range. Mp3 which is used often 

in everyday situations is therefore a bad format when using high definition audio equipment.  
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3.3 Recording and reproduction of sound 
In this part of the report the author will conclude information valuable when concerning 

recording and reproducing ultrasound. What kind of equipment and technical solutions that 

might interfere with the way ultrasonic information is translated from signals to actual audio?  

3.3.1 Sampling rates 
Sampling rates defines how many samples per second that is taken to define a signal, the more 

samples the better can you recreate the signal (Nyquist Theorem). To be able to create a clear 

signal there is a need to have at least two samples for each wavelength, for example to recreate a 

20Hz tone you would only need 40Hz sampling rate. But when you want to recreate the “whole” 

hearing spectrum of a human (20Hz-20 kHz) you will need at least a sampling rate of 40000Hz, 

therefore the standard of 44,1kHz on cd-quality is set and is known as the Red book standard. [7] 

The reason to why we use a Sampling rate that’s twice the maximum frequency we are using in 

our recording/playback is because of the Nyquist Theorem. If you under-sample i.e. take to little 

samples per wavelength the computer/recording device will try to resemble this signal but fail 

and instead create a ghost or a fake signal instead of creating the correct signal. This is not so 

appreciated and to be able to go around this problem we use a higher sample rate and Low pass 

the signals that might have a risk of causing this problem. [8] 

Red book which is the standard today generally known as just CD have a sampling rate of 44.1 

kHz with 16 bit depth. There are a lot of variations of the CD; one of the more extreme variations 

is the super audio CD which has a sampling frequency of 2.8224 MHz and a frequency response 

up to frequencies above 50 kHz. Although the Super audio CD have an high frequency 

reproduction it contains an high amount of quantization noise that is removed through filtering so 

that there is more noise in the “inaudible” frequency range and less in the audible frequency area. 

[9] 

In Amandine Pras [10] they research the ability to hear differences between sampling 

frequencies by recording a piece at both 88,2kHz, 44,1kHz and also a down sampled version of 

the 88,2kHz to 44,1kHz. Their research is pretty simple, each subject gets to listen to the 

versions then compare and answer some questions. The most of the subjects could detect 

differences between the two recordings and this suggests that expert listeners can detect 

differences in the sampling frequencies hearing and comparing them. There was an interesting 

part though; it was easier to hear a difference between 88,2kHz and the down sampled version of 

88,2kHz than the 88,2kHz in direct comparison to the recording with 44,1kHz. [10] 

A regular person does not hear the difference between different sampling frequencies. Sampling 

frequencies does also affect the amount of ultrasound that the media format is able to reproduce 
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accurately; the standard CD can reproduce frequencies up to 22.05 kHz which implies that if you 

only want to play regular CD:s in your stereo any advanced audio equipment would be 

unnecessary. 

3.3.2 Speakers 
The speakers that are manufactured today just keeps getting better and better at reproducing 

sounds, especially at the audible areas but also at the inaudible areas which I’m more interested 

in. There are a lot of speakers out today with frequency responses fairly high above 20 kHz.  

Even though they might have a high frequency response the amplitude of the signal at higher 

frequencies varies at great values between different speakers, some might have an SPL variance 

of +/-1 dB SPL at 20 kHz-30 kHz while others go as far as up to +/-10dB SPL in the same 

area.[11-13] 

With some exceptions the major part of speaker manufacturers has adapted their speaker systems 

so they won’t extend the “audible” area of the human hearing. Therefore most commonly 

speakers are not designed to reproduce frequencies over the area of 20 kHz-30 kHz. Even if the 

speakers are able to produce its best at the audible frequencies there is no filter that limits their 

ability to produce ultrasound although the speaker manufacturer does not take any responsibility 

on how well they reproduce the frequencies above 20 kHz and therefore says that the frequency 

range is limited to 20 kHz. Bang & Olufsen is an advanced speaker manufacturer whom has been 

creating highly advanced audio equipment since 1925, yet they won’t give out any information 

about how well their speakers represent above 20 kHz due to the knowledge that there is no need 

for such information. [14] 

3.3.3 Microphones 
Same as for the speakers, microphones are hard to construct to accurately capture ultrasound and 

are therefore often not reliable above 20 kHz but the same as on the speakers there is no filter 

that prevents the microphones from capturing ultrasound but the signal gets very unreliable and 

will alter in amplitude due to the difficulty in capturing ultrasound. For example Shure, which is 

an mayor microphone manufacturer does not give out any information on how well their 

microphones capture frequencies above 20 kHz but one can clearly see that when closing 20 kHz 

several of the microphones start to make an natural roll off. [17, 18, 19] 
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3.4 Literature conclusion 

 With some exceptions a person cannot hear frequencies above 24 kHz trough the 

tympanic membrane, but to be able to hear above 17-19 kHz fairly high amplitude and no 

interrupting sounds is required. 

 Oohashi believes that through bone-conduction the human might be able to perceive 

frequencies far above the limitations of the tympanic membrane whilst the scientists at 

NHK has an different opinion when they tested hes theories and came up with the 

conclusion that we cannot percieve frequencies above 20 kHz but they cannot exclude 

that some people might be able to percieve high frequency information. 

 Auditory masking might affect the way we perceive ultrasound. There is a risk that high 

amplitude sounds in the audible area might mask parts of the ultrasonic range.  

 One might not perceive any larger differences between different sampling rates but 

higher sampling rates does not indicate that we use more high frequent information, why 

we use an higher sampling frequency is because it gives an more accurate reproduction of 

the audible frequencies, therefore is the sampling frequency maybe not necessary for use 

in high frequency but is a enhancement on the audible area. 

 Larger speaker & microphone manufacturers have realized that frequencies above 20 kHz 

are almost excludable and rarely construct speakers & microphones that are able to 

accurately record and reproduce frequencies above 20 kHz. 
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4. Results  
 

By comparing and compiling all the reports that concerns our hearing first, conclusion will be 

made on how well we perceive and are affected by ultrasound. This is to make it easier to 

conduct a comparison towards the more technical side of the research. 

4.1 Human hearing and Perception 
The audible area of an average human being varies very much between each individual and 

especially when it comes to the ability to hear high frequencies when they are the first to 

disappear when getting older, hearing disabled and so on. Therefore are the results when 

researching the human hearing in high frequency area difficult to conduct and to get a clean 

result. 

Kaoru Ashihara’s research that later was reproduced by Motoi Koubori have been able to 

determinate that under the right circumstances and high amplitude a human can hear up to at 

least 24 kHz and some people even higher. Although in their experiment the amplitude were at 

least 80dB SPL with no disturbances from other sounds, just so the subjects were able to hear it. 

This leads to think that to be able to perceive these frequencies in music there is a need of high 

amplitude in the ultrasonic area. To be able to have such a high difference in amplitude through 

the frequency spectrum there must be compensations in the audible area. Which indirect means 

that the quality of speakers is questionable, are there any speakers that can accurate give out 30-

40 dB SPL extra in the ultrasonic frequency field when listening to music at 70-80 dB SPL?  The 

author itself states that even if the subjects could hear up to 24 kHz they would probably have no 

impact on the material when listening to music with full frequency range. 

We can theoretically hear up to 24 kHz, but that’s through air-conduction via the tympanic 

membrane. Then there is the theory about bone-conduction, that the human body can absorb 

frequencies up to 100 kHz and the vibrations is transported to the cochlea which converts the 

vibrations into impulses that the brain can respond to. Tsutomu Oohashi’s research measured 

brain activity when exposed to ultrasound, what the research falls on is that the subject’s brain 

activity won’t rise when exposed to only ultrasound. When the subjects were exposed to audible 

sound and later added ultrasound on top a difference in brain activity could be measured.  

This theory was tested by the NHK laboratories with the result that there were no subject who 

could perceive any audible differences when adding ultrasound to the music. They had some 

exceptions which leads them into that there is a possibility that some persons might have the 

ability to be affected by ultrasound.  
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When comparing these two researches one cannot state that ultrasound does not affect the way 

we perceive sound but the chance of an average human of perceiving the small amount of 

ultrasound in the music that is produced today is almost excludable. The NHK even reproduced 

the experiment with the subject whom was most successful to see if it was a coincidence and the 

subject did not perform as good the second time resulting in their conclusion that ultrasound is 

probably not a part of the human hearing spectra.  

Sub harmonics can be excluded from this research due to the need of such great sound pressure 

levels to be reproduced.  

4.2 Recording and reproduction of sound 
Sampling rates are not connected to ultrasonic sounds in ways of hearing and perceiving them 

but they have an important role when researching all digital audio equipment. The sampling rate 

decides how much high frequency information that is possible to add into the sound you want to 

reproduce. The most common standard when reproducing sound is 44.1 kHz which is able to 

reproduce frequencies up to 22.05 kHz. Already there we have lost all the valuable ultrasound. 

One might have higher sampling frequencies and it becomes more and more common to have 

higher sampling frequencies in digital media reproduction.  

Most of the specifications of speakers and microphones that has been examined point towards 

the same direction, that the speaker manufacturers already know this information and is mostly 

producing speakers that only efficient reproduce frequencies in the audible area and is not that 

interested in the area above. But there are a lot of exceptions out there which reproduces at 

massively high frequency ranges.  

 

 

 

 

 

 



Thomas Sarlin Luleå Tekniska Universitet 2011-05-24 

 

16 

 

4.2.1 Technical Chain 

 

 

 

 

 

Figure 4.1: The technical chain of recording and reproducing sounds with frequency range in average 

and frequency range with high quality equipment (seen in the parenthesis). 

Each of these steps in the technical chain of recording and reproducing sounds has their own risk 

of disturbing ultrasounds. All of them have the possibility to record and reproduce ultrasound 

with high quality equipment (mentioned in the parenthesis) but if one or more of the audio 

equipment in the chain is at their regular frequency response the chain is broken and the end 

product will not contain any ultrasonic information. And these are just a few of the steps that 

affect the ultrasonic information, there is also all filter effects used on music which has an 

tendency of limiting the frequency range and dynamics of music.  

Microphone 

20-20 kHz 

(20-50 kHz~) 

A/D 

Conversion 

20-20 kHz 

(20 Hz+) 

Audio Encoding 

(CD/MP3/FLAC 

and so on) 

20-20 kHz 

(20-50 kHz~) 

Speakers 

20-20 kHz 

(20-50 kHz~) 



Thomas Sarlin Luleå Tekniska Universitet 2011-05-24 

 

17 

 

5. Discussion 
So putting it all together one can’t help thinking that all equipment available that reproduces 

frequencies above the “audible range” is not providing an enhanced listening experience. Almost 

all research papers and sheets point towards that it is not worth it to buy or reproduce audio 

equipment that reproduces ultrasound.  

If they were able to get a hold of exclusive media which were able to reproduce the frequencies 

out through the speakers most research aims towards that they won’t hear it even if they have the 

equipment for it, as said “to be able to hear the frequencies around 24 kHz one need no 

surrounding noise and 80dB SPL”. If we were to add music to the high frequent information 

there is probably no chance that we could perceive that information. 

By stretching as far to say that it’s plausible that ultrasound affects the rest of the frequency 

spectrum in a way that can make the music more realistic, but why not exclude ultrasound and 

focus on the frequencies that we actually can perceive and enjoy. Music is an amazing field and 

when it comes to putting technical solutions to be able to play frequencies one might not even 

perceive isn’t that a way of killing the original purpose of music? These frequency won’t change 

the way music affects a person emotionally. 

6. Conclusion 
By conducting an extensive literature review comparing different papers that concerns the field 

of human hearing and ultrasonic recording and reproduction, the analysis shows that there is no 

proof that humans perceive ultrasound or that ultrasound have any larger affection on the audible 

area. The research papers gone through points towards that ultrasonic information in music will 

not enhance the listening experience and therefore is high definition music containing ultrasonic 

information is most likely an unnecessary media format when concerning music. Most audio 

technological manufacturers today are already limiting their equipment to the “audible” area of 

the human perception and is focusing more on making audio equipment that reproduce the 

audible area more accurate instead of trying to reproduce frequencies we might not even 

perceive.   
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7. Future work  
One way to see if ultrasonic information has any value in music is to take in subjects in a home 

environment with equipment that can reproduce ultrasound as good as possible. When in this 

environment (maybe sitting in a sofa) they have to listen to some different versions of songs or 

albums. For example three different cd-pairs with different stimuli could be used. Two cd: s with 

and without ultrasonic information and one joker with the same material on both discs. They 

themselves choose which cd to listen to first, maybe color them in different colors to avoid 

writing something on them. After they have listened to the three pairs of stimuli and taken notes 

the subjects are to describe differences between the different stimuli and which one that includes 

ultrasonic information. This will make a great addition to the research the people from the NHK 

laboratories made.  
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