Utilizing the Latest Technologies In
Data Acquisition
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Agenda

A Computer Based DAQ Fundamentals
A Utilizing New Technologies
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PCGBased Data Acquisition (DAQ)
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PCGBased Data Acquisition (DAQ)

HIL Simulation for Hybrid Cars Bridge Health Monitoring in India
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Measuring Analog Input Signals

Factors to consider:
ASampling rate
AResolution

ARange and amplification
ANoise and filtering
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Analog I/0: Sampling Rates and Updat

Rgtes

AUndersampling may result in the misrepresentz
the measured signal (aliasing).

AAfter a signal is aliased, it is impossible to reco
the original signal.

ASample at least twice as fast as the highest fre:
signal being measured.
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Resolution

ANumber of bits analodigital converter (ADC) uses to represent
AHigheresolutiahDetect smaller voltage changes
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16Bit versus 1-Bit Measurements
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Optimize Resolution with Amplification

==

Optimizes Resolution over the Range of the Measurer

- .

10 mV 32 levels 10V 65,536 levels
signal of resolution = signal of resolution
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Use Lowpass Filters to Remove Noise
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Fncy Domain quency Domain

ARemoves noise
ABlocks unwanted frequencies
APrevents aliasing
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-
Improve Filtering FIeX|b|I|ty with

Digital Filters

Software (algorithmic) filters
A Change filter topology

A Change filter type (lowpass
and so on)

AChange cutoff frequency
A Change filter order (number of

v
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Use a Combination of Analog and Digi
Filters
AAnalog filters prevent signal aliasing

ACircuit components dictate the type and freque
the filter

ADigital filters complement analog filters by prov
I nfinite Atunabilityo

ADigital filters consume processor time but they
used posdcquisition
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Signal Conditioning Provides

Amplification and Filtering
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Signal Conditioning Inputs

A Lowlevel voltage signalisl(@d mV) | -

A High volt ignalg (1000 V o
igh voltage signals (1 ) “
A Sensors o ke

" Accelerometers

Thermocouples e Tﬂ'——

RTDs —_ e .
Strain Gauges B
Pressure Sensors

Load Cells
LVDTs/ RVDTs _
Resolvers —.
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Hardware versus Software Timing
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1 kS/s to 20 kS/s 0 to 200 kS/s
varying by point 50 ns timing accuracy

C/‘:/

Arbitrary sampling rates, Clocked sampling rate,
pointby-point data buffered data
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Using a Buffer to Acquire Samg

AUse in conjunction with hardware
timing
AContinuous or finite length
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Analog Triggering

Acquired Signal /\/\/\/\/\/
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Digital Triggering

Acquired Signal N\/\/\/\/
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Trigger Signad

y NATIONAL

INSTRUMENTS



Analog Output

Channel 0 | DAC

Channel 0 /\/\/
Channel 1 /\/\/

Channel 1 | DAC

AMost Multifunction Die®ices have a digitednalog
converter (DAC) for eachefanalog output channels

ADACs are updated simultaneously with the AO Sampl
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Waveform Generation

AHardWare time (CIOCk hnlngﬂutput.viﬂlnckl]iagr l |:||E|[z|
buffered Output i ’_EIE;}IDI@IE;_|bullﬁf|_nir|13|:|_|:.ﬁ.|:|plicati0nFl:unt ~|[3=~G=~]
AEach channel can out
independently timed
W av ef O rm S SimulgitEESignal :
AMultiple AO operation :
can occur In parallel |, .
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Digital I/O S —

A DIO with Multifunction DAQ Devices =% 5 i ammamaiana st .

I Static (softwatiened) DIO
i Eight or 32 lines = - .

v

-

i Add SCXI or SCC for isolation === "*MhhiBle ' ML 40 104 i
A High Speed DIO =

I Dedicated digital devices

I Up to 100 MHz clock rates

I Up to 64 Mbits/ch onboard membry

I Programmable voltage lev2lé {0 5.5 V)
A Industrial DIO

I Up to 60 V ranges
I Buikin bank or charnioblannel isolation
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Utilizing the Latest Technologies in DA

Digital Isolators and Their Impact on
= \Measurement Performance
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