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AgiypatoAnyia CANATOG

Armplitude in Valls
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ovyvotnra deryportoinyiog f; =1/T; axorovdieraptuav s[n]=s[n
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Ozwpnua AsiypatoAnywiag Nyquist

Real-wWorld Signal Real-World Signal = Sum of Three Signals
T T T T T T 1 T T T T T T

‘Eva onua ptropei va d1a0TTaoTEl 07 Eva AOPOICHO NUITOVO-
E£1I0WV CNUATWY Kol QUTOC 0 CUVOUAOHOGS €ival HOVaDIKOG

‘Eva onua deiypatoAnyiag MITopEi va HETATPATTEI
OTO OPXIKO aVOAOYIKO ONUO €AV N fs>2fhighe
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Oswpnua AsiypatoAnwiag Nyquist

To eUpog {wVvNG CUATOG AVAWPEPETAI OTN OIAPOPA HETALU
TNG fhighest ATTO TNV fminimum. TEVIKA TTPETTEI fs>2fBW.

Signal Signal Minimum Rate

Type Bandwidth Sampling Rate Actually Used
Telephone-quality speech 3.5 kHz 7000 samples/s 8000 samples/s
Music 20 kHz 40,000 samples/s 44,100 samples/s

FM radio 200 kHz 400,000 samples/s 500,000 samples/s
Standard-definition television 6 MHz 12,000,000 samples/s 14,400,000 samples/s

Nvquist Rate

Signal sampled
above the Nyquist
rate and
reconstructed.
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Which signal is correct?
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WYeudoavadouion (aliasing)
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XaunAotrepatod @iAtpo antialiasing rpoocB€Tel XpoVviKh KaBuoTépnon- ATrédoon
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Avadikoi apiOuoi - H yneilakn mriAoyn
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MeToTpom) a0 OVOOLKT] GE OEKAOLKI] HOPPT) KL
avVTIoTPOPU

11101110, =238, —> [

B.(2")+B,(2°)+B,(2°)+B,(2*)+B,(2°) +
B,(2°)+B,(2")+B,(2°) =213
B,(128)+B,(64)+B,(32)+B,(16)+ B, (8) +
B,(4)+B,(2)+B,(1) =213
11010101, =213,
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MeToTpom) a0 OVOOLKT] GE OEKAOLKI] HOPPT) KL
avVTIoTPOPU

binary point

1101.101, = (1% 2°) + (1x2°) + (0% 2) + (1% 2°) + (I1x 27) 4+ (0x 27) + (1x 27)

13.625,, = (1x10") 4+ (3x10°) + (6x107) +(2x107*) + (5%107)
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Xpnoponoinon Bits yio arodnkevon dstypatmv:
KPavtomoinon

—————- - -

For each signal
value s[n}], we then
round the true value

Here we are
storing cach
sample with only
two bits (4

to the nearest of the

four levels. This

. T -y _’Y process of signal
possible stored | b *—9 >

rounding 1s a form

‘. M.

states: 0, 1, 2, 3).

Digitization: Sampling & Quantization
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Xpnoponoinon Bits yio arodnkevon dstypatmv:
KPavtomoinon

Shown 1s an analog
signal quantized using 3
bits, 4 bits, and 16 bits.
Notice how accurate the
samples are when stored

using 16 baits.
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Time in seconds
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