
Sound is a sensation of acoustic waves (disturbance/pressure 
fluctuations setup in a medium)

Unpleasant, unwanted, disturbing sound is generally treated 
as Noise and is a highly subjective feeling

FUNDAMENTALS OF NOISE



The disturbance gradually diminishes as it travels outwards 
since the initial amount of energy is gradually spreading over 
a wider area.



Sound Measurement

• Provides definite quantities that describe and rate 
sound

• Permit precise, scientific analysis of annoying 
sound (objective means for comparison)

• Help estimate Damage to Hearing 
• Powerful diagnostic tool for noise reduction 

program: Airports, Factories, Homes, Recording 
studios, Highways, etc.



Range of RMS pressure fluctuations that a human ear can detect 
extends from 

0.000002 N/m2 (threshold of hearing)

to

200 N/m2 (sensation of pain and risk of heraing damage) 10,000,000 times larger!!

RANGE OF PRESSURE

The large range of associated pressure is one of the 
reasons we need alternate scale



Sound Pressure Level
SPL (dB) = 20 Log10 (Pmeasured / Preference) 

where: Preference = 20Pa

Corresponding to audio range of Sound Pressure

2 * 10-6 N/m2 - 0 dB

2 * 102 N/m2 - 140 dB

(Normal SPL encountered are between 35 dB to 110 
dB)





FREQUENCY & FREQUENCY BANDS

Frequency of sound ---- as important as its level

Sensitivity of ear

Sound insulation of a wall

Attenuation of silencer all vary with freq.

<16-20 Hz          16-20 Hz to 16-20 kHz >16-20 kHz

Infrasonic Audio Range Ultrasonic



Musical 
Instrument

For multiple frequency composition sound, frequency spectrum is 
obtained through Fourier analysis 

Pure tone

Frequency Composition of Sound



Octave Filters



Octave and 1/3rd Octave 
band filters 

mostly to analyse relatively 
smooth varying spectra

If tones are present,

1/10th Octave or Narrow-band 
filter be used



HUMAN PERCEPTION



The Human Ear
Outer Ear: Pinna and auditory canal 
concentrate pressure on to drum

Middle Ear: Eardrum, Small Bones 
connecting eardrum to inner ear

Inner Ear: Filled with liquid, cochlea 
with basilar membrane respond to 
stimulus of eardrum with the help of 
thousands of tiny, highly sensitive hair 
cells, different portions responding 
different frequencies of sound.

The movement of hair cells is 
conveyed as sensation of sound to the 
brain through nerve impulses

Masking takes place at the membrane; 
Higher frequencies are masked by 
lower ones, degree depends on 
freq.difference and relative 
magnitudes of the two sounds



A 3 dB difference in SPL is sufficient to human beings to 
distinguish the doubling of the sound perceiving

But the ear is not equally sensitive at all frequencies. It is: 

highly sensitive at frequencies between 2kHz to 5kHz

less at lower and higher freq.

But this sensitivity dependence on frequency is also 
dependent on SPL

SOUND BITS



Equal Loudness Contours for pure tones, Free Field conditions

RESPONSE OF HUMAN EAR



Weighting Characteristics



BASIC SOUND LEVEL METER



Hearing Damage Potential to sound energy

depends on its level   &   duration of exposure

Equivalent Continuous Sound Level (Leq)
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tj   : Fraction of total time 
duration for which SPL of 
Lj was measured

Total time interval 
considered is divided in N 
parts 

with each part has constant 
SPL of Lj
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Noise Dose Meters display 
Noise Exposure Measurements

Regulations:

Basis of 90dB(A) for 8hr a day.

ISO(1999): Increase in SPL 
from 90 to 93dB(A) must 
reduce time of exposure from 8 
to 4 hours

OSHA: with every 5dB(A) 
increase, reduce exposure by 
half


