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PROBLEM STATEMENT

Binaural hearing is the ability to hear in both 
ears and detect sound direction and sound 
distance. Make experiments to determine 
how precisely members of your team 
estimate the distance of the source and 
what direction a sound is coming from.
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THEORY



INTRODUCTION-HOW DO WE HEAR?
● Sound waves enter the outer ear and travel through a narrow passageway 

called the ear canal, which leads to the eardrum. 
● The eardrum vibrates from the incoming sound waves and sends these 

vibrations to three tiny bones in the middle ear. 
● The sensory cells that detect these sounds are called hair cells, named for 

the hair-like strands that cluster on their tops. 
● Hair cells are spread across a flat surface called the basilar membrane, 

which is rolled like a carpet and tucked into a snail shell-shaped structure 
in the inner ear called the cochlea.



THEORY-HEARING

● Hearing, or auditory perception, is the ability to perceive sounds by 
detecting vibrations and changes in the pressure of the surrounding 
medium through time, through an organ such as the ear. 

● Your brain knows where a sound is coming from by which ear receives 

the sound first, known as sound localization or directional hearing. 
When a person can only hear well from one ear, he or she may have 
difficulty figuring out where the sound originated.

https://en.wikipedia.org/wiki/Sound
https://en.wikipedia.org/wiki/Vibration
https://en.wikipedia.org/wiki/Ear


THEORY-BINAURAL HEARING

Humans naturally have what’s known as binaural hearing, which is 
the ability to hear in two ears. It’s relatively rare for an individual to 
have perfect hearing in one ear and noticeable impairment in the 
other ear. Most individuals have bilateral hearing loss – impairment 
on both sides. 

Just as covering one eye results in a loss of depth perception, the loss 
of hearing in one ear results in impaired sound perception. Binaural 
hearing makes it possible to identify the location of sound far more 
effectively. When you have one ear that’s more impaired than the 
other it can result in fatigue and discomfort when listening for a 
prolonged period of time.
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& 

PARAMETERS



VARIABLES

CONTROLLED INDEPENDENT

sound and 
volume 

age and 
gender

Subject 
listening

medium the 
sound was 
transmitted 

environmental 
conditions

DEPENDENT 

The distance 
believed

Ear 
used/covered

The direction of 
the sound 
believed



 POSSIBLE ERRORS

● Hearing ability of the subject
● Auditory system ability
● The position of the earbuds

 



EXPERIMENTS

&

RESULTS



HYPOTHESES

1 32

The predictions 
about distance will 
be more precise 
when the person 

hears with both ears  

      

The predictions 
about direction are 

more accurate when 
the covered ear is 
not aiming at the 

computer

The predictions 
concerning both 
matters will be 

inaccurate when the 
person has one of 
their ears covered



EXPERIMENTAL SETUP

● Three participants
● The same computer
● Earbuds 
● Masks 
● DIY Ultra Sensitive EMF Arduino Sensor 



Description of the experiments

● Each participant repeated the 
experiment 6 times 

● Everyone was blindfolded and 



EXPERIMENT RESULTS

SUBJECT BOTH EARS 
OPEN

LEFT 
CLOSED

RIGHT 
CLOSED

BOTH 
CLOSED

1 80 60 60 90

2 100 100 60 120

3 120 140 90 150

The actual distance was 1m at all times





SUBJECT BOTH EARS 
OPEN

LEFT 
CLOSED

RIGHT 
CLOSED

BOTH 
CLOSED

1 80 50 90 90

2 100 60 110 120

3 120 90 100 150

SUBJECT BOTH EARS 
OPEN

LEFT 
CLOSED

RIGHT 
CLOSED

BOTH 
CLOSED

1 80 100 60 90

2 100 90 60 120

3 120 110 80 150

right

left





CONCLUSIONS



EXPERIMENT RESULTS

● The subjects have their right ear closed they tend to guess that the 
distance is shorter than it actually is.

● When the subjects have both their ears open they made the most 
correct guesses.

● When the subjects had their left ear closed they tend to guess a 
longer distance than the actual one

● When they had both their ears closed they tend to guess the highest 
distance of all when it actually remains the same



HYPOTHESES

1 32

The predictions 
about distance will 
be more precise 
when the person 

hears with both ears 

CONFIRMED 

      

The predictions 
about direction are 

more accurate when 
the covered ear is 
not aiming at the 

computer

CONFIRMED

The predictions 
concerning both 
matters will be 

inaccurate when the 
person has one of 
their ears covered

CONFIRMED
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THANK YOU



CLARIFICATIONS



APPENDIX-CLARIFICATIONS

● The laboratory that the experiment 
was conducted in is sound-proof.


