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The Miracle of Hearing



Sound = Vibrations in air
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Sound is analyzed by its frequency composition, and this is shown by a spectrogram.
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Frequency and Conversational Speech



Sound has Energy or Loudness

} Danger



Sound has important timing features
(onset, offset, duration, change)

Rhythm:                     dot dot dot   dash   dash   dash   dot dot dot

Melody:

Prosody: In’  ven tor  ee versus In  vent’  tor  ee“Inventory”



Sound in the real world



Sound in the real world



Different Sounds are made of different frequency combinations

Spectrogram of Common Words
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Changes in Auditory Nerve Input after Hearing Loss

Normal Hearing Hearing Loss





Three Components of Sound

• Frequency
Different sounds are composed of different combinations of frequencies

• Loudness
Sound pressure varies from very low to extremely high
Sound exposure is cumulative like radiation – too much is harmful

• Timing
Sound has onset, offset, duration, rhythm

Summary



Symptoms of Hearing loss 

• Difficulty understanding speech in noise

• Appearance of phantom sounds (tinnitus)

• Distortions of loudness (hyperacusis)

(caused by brain changes)



If you think you have hearing loss, go to 
your audiologist and have your hearing 
tested.  If you have hearing loss and don’t 
attend to it, the loss will get worse and you 
risk social isolation and cognitive loss.  

“Use it or Lose it”
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