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Processamento de Sinais
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Instrumentos de Medida
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Processamento Digital de Sinais

Input could be a temperature, Output could be a solenoid,
pressure, air flow, linsar heater, motor, cooler, ate.
motion, rotation, ete.

<+ ANALOG-TO-DIGITAL ——— ™ =+— DIGITAL-TO-ANALOG ——— ™=
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signal signal signal — Processing signal — signal signal to
Analog-to-Digital Digital-to-Analog useful output
o i Digital Signals o i
This signal will This signal will
be an electrical be an electrical
signal — either signal — either
avoltage or a current. avoltage or a current.
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| Digital |
| System |
| Processing

Changeas the
digital signal

back to analog.
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Digital-to-
Analog
Conversion
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Changes characteristics
of analog signal, such as
amplitude, impedance or

power level.

Conditioning
the
signal

Y

Adapts the signal to
couple to a human

world paramater.

/

Transducing
the Signal
to Useful

Qutput

L

0’s e 1’s para niveis de tensao analdgicos

Output may be a
meter, a gauge,

a motor, a lever,

a haater, etc.
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DA com entrada digital binaria ponderada
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— Hold
Sample ’l Edch held level 1s converted to

1 binary code by an ADC.
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circuit
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Conversor AD com contador binario

Input Veoltage

"I.|ri|.I L

1'|'II|: A 1 when 1'||r'.-, .'J-lllu'rc
COMPARATOR

A D when V,, =V:

DAC When comparator output

goes from 1 to O it triggers
latch to latch in data and
transfer input to ocutput

Clock

= BINARY —o DIGITAL
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T Reset Latch triggering
resets counter
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Conversor AD com Aproximagao Sucessiva
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Conversor AD tipo Flash
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Conversao para Sinal Digital

Caracteristicas de conversores AD e DA
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Figure 7.7 Binary quantization and saturation.
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Caracteristicas de conversores AD e DA
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Caracteristicas de conversores AD e DA
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Conversao para Sinal Digital

Aliasing

e ©

Diferentes tempos de amostragem
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Aliasing
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Aliasing
Al . Filtragem
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Figure 7.2 The effect of sample rate on signal frequency and amplitude interpretation.

Na pratica utilizam-se filtros de amostragem de freq. de corte pelo menos 5x menor que a freq. de amostragem
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Ambiguidade de amplitude - Leakage
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Figure 7.4 Amplitude spectm for y(1). (a) 8f=39 Hz. (b) 8f=9.8 Hz. (c) §f=12.5 Hz.

Eng. Mecanica— EESC - USP D. V. Magalhdes



CO nverSéO para SI N al An al ég | CcO SEM5921 - Instrumentacéao e Sistemas de Medidas

Filtro de reconstrugao
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