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Lezione del 12/10/2012 – 17:00-18:00


Decibel values: sum and difference 

Decibels, are not units on which we could operate as of kilograms and meters, in fact if we take two decibels, it doesn’t mean take twice a decibel.

We need to perform basic mathematical operations (sum and difference) to properly use these parameters.
“Incoherent” (energetic) sum of two “different” sounds: 
It is, for example, two sound sources that emit a certain sound pressure level  (different from each other); when a source emits a sound of 80 dB, and the other emits a sound of 85 dB, what is the value in dB of the overall sound, which is the sum of the two?
Of course, it’s not the algebraic sum of the two, 80+85 doesn’t mean 165 dB, because Decibels are logarithmic quantities.
In reality, the physical quantity that we measure and then to add up is the sound energy, which is proportional to the square of the pressure.
Then we go to the square sum of the pressures, dividing all the factors for a term of reference
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We define the pressure level as:
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 We extract from these formulas the values of p1 and p2:
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The total sound pressure level results:
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This is called Incoherent sum, because that is the hypothesis that the two sounds to be added are different (for example because they are generated by two separate machines or delayed in time).
For example, if we have a sound of 80 dB and a sound of 85 dB, the sum of the two is given by the formula calculated previously:

Lp1 = 80 dB , Lp2 = 85 dB , LTOT = ?

LTOT =
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Figure 1: Graph in which the abscissa shows the difference between the two levels, while on the ordinate the amount to be added to the higher level
Just as before, if we have to make a subtraction:
Lp1 = 80 dB , Lp2 = ?, LTOT = 85 dB

Lp2 =
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If we have two signals with the same level of pressure and let them to add up, the level of total pressure will be increased by 3 dB; this is a general rule.
If we have two signals which differ by 10 dB or more, then their sum will be equal to the larger of the two. 
For example Lp1 = 90 dB Lp2 = 80 dB  (  LTOT = 90 dB
There is also the case of coherent sum between two signals, which is applied in the case in which the two signals are identical to each other; in this case the instantaneous values of sound pressure are going to sum. 

But, as at any instant the two waveforms are identical, even after RMS time averaging we get that the average total RMS pressure is given by the sum of the two RMS averaged original pressures. Hence we have:
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Figure 2: Graph for sum of two coherent signals.
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