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2014-04-01(1) Signal of interest
a sinusoidal wave of
amplitude: a0
frequency: fsig

vsig(t) = a0 * cos(2 * pi * fsig * t)

(2) White gauss noise
standard deviation of the noise = Vn
average of th noise = 0.0

random number generator: gsl_ran_gaussian
in Gnu Science Library

(3) Quantization
Vq(t) = round( V(t) / ∆ ) * ∆
∆: quantization step
The round function in C language has a response as a left figure.

fsample: sampling frequency of the quantizer.





Simulation Example 0 :

∆ = 1 volt

a0 = 3.0 Vpeak

fsig = 3 Hz

Vn = 0.3 volt

Ttotal = 50 seconds
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dithering simulation: example 0

Vsig(t) + 8.0

Vsig(t) + (white gauss noise)

Vq(t) - 8.0
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∆ = 1 volt

a0 = 3.0 Vpeak

fsig = 3 Hz

Vn = 0.3 volt

Ttotal = 50 seconds

= adet
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number of simulations = 10000

average = 3.0136

s.t.d. = 0.0081

a0 = 3.0

VN = 0.3

∆ = 1.0



Simulation Example 1 :

∆ = 1 volt

a0 = 0.1 Vpeak

fsig = 3 Hz

Vn = 0.3 volt

Ttotal = 50 seconds
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dithering simulation: example 1

Vsig(t)

Vsig(t) + (white gauss noise)

Vq(t) - 4.0
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∆ = 1.0
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fs = 100 Hz, T = 50 sec

--> a noise = 0.0283 x Vn

𝑎𝑎𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 = �𝑣𝑣𝑛𝑛 𝑓𝑓 � ∆𝑓𝑓 =
2
𝑓𝑓𝑠𝑠 𝑇𝑇

× 𝑉𝑉𝑛𝑛
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