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Topics
• Basic signal processing
• Sampling and quantization
• Analog modulation
• Sound, hearing and speech
• Digital baseband modulation
• Digital carrier modulation
• Error Detection Coding
• Error Correction Coding
• Radio, guided waves
• Light and vision
• Radio Communication
• Video Broadcasting
• GSM, Mobile communication
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Structure of the human ear
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Source: http://www.tutorvista.com/content/science/science-i/sound/structure-ear.php



Békésy György / Georg von Békésy
Nobel prize in 1961 (function of the cochlea)
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Source: http://braintour.harvard.edu/archives/portfolio-items/von-bekesy-experiments-hearing



Sound
pressure

level
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Source:
http://personal.cityu.edu.hk/
~bsapplec/sound.htm



Sound pressure level

• 440 Hz tone (A4 on musical scale)

– reduced in 1 dB steps

– reduced in 3 dB steps

– reduced in 5 dB steps

6Source: http://www.ece.uvic.ca/~elec499/2003a/group09/p/demos.htm



Limits of human hearing
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Source: https://people.ece.cornell.edu/land/courses/ece5030/FinalProjects/
s2014/kkp37_rjs483/kkp37_rjs483/AudioGram.html
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Source: http://www.effectrode.com/wp-content/uploads/fletcher_munson_chart.jpg

Fletcher &
Munson
1933
experiment



Equal loudness contours
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Source: OP


