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e Noise filtering for DAQ
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Moving Average PRO J
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e Best theoretical description

e Straightforward implementations A4 Ao A
SMA= LTS T T

n
where:

A = Average in period n

n = Number of time periods

|* moving average v}—=—
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Exponential Filter PRO j
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e Extremely fast
80 = Zp
ss=az+ (1 —a)s;.1, t>0

where ¢ is the smoothing factor, and 0 < a < 1.
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Which One? PRODSF
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The Butterworth filter is a type of signal processing filter designed to have a frequency response that is as
flat as possible in the passband.

Chebyshev filters are analog or digital filters that have a steeper roll-off than Butterworth filters, and have
either passband ripple (type I) or stopband ripple (type II).

An elliptic filter (also known as a Cauer filter) is a signal processing filter with equalized ripple (equiripple)
behavior in both the passband and the stopband.

Bessel filter is a type of analog linear filter with a maximally flat group/phase delay (maximally linear
phase response), which preserves the wave shape of filtered signals in the passband.

B . N
Butterworth Chebyshev Inv Chebyshev Elliptic Bessel

[:2 [ [ B,

Equi-Ripple LP Equi-Ripple HP Equi-Ripple BP Equi-Ripple BS



Special Filter - Zero Phase PRODSH
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Zero Phase

e only for offline




Special Filter - Savitzky Golay PROL
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Savitzky-Golay

e convolution
e polynomial fitting (LS)
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Median Filter

e Non-linear
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Testing
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Moving Average - Manual Implementation PRO j
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Profile Data
VITime SubVisTime Total Time #Runs Average Shortest Longest Diagram Display Draw  Tracking Locals Awvg Bytes

subSigGeneratorBlock.vi "5726 209962 215689 50 115 68 908 5726 0 0 0 1 1618.30k
ex_GenAddAttribs.vi 2888 848 3735 50 58 42 192 2845 0 0 0 42 4.55k
ex_SetAllExpressAttribs.vi 504 0 504 50 10 8 24 504 0 0 0 0 445k
ex_SetExpAttribsAndTO.vi 328 504 832 50 7 5 28 328 0 0 0 0 4.07k
Nearest Frequency for Block.vi 93 47 140 50 2 1 3 93 0 0 0 0 6.40k
sub2ShouldUseDefSigName.vi 57 0 57 1 57 57 57 57 0 0 0 0 3.49k
subShouldUseDefSigName.vi 49 57 106 1 49 49 49 49 0 0 0 0 2.57k
Nearest Freq in Int Cycles.vi 47 0 47 50 1 2 47 0 0 0 0 4.40k
ex_CorrectErrorChain.vi 42 0 42 50 1 1 2 42 0 0 0 0 5.55k
subGetSignalName.vi 27 0 27 1 27 27 27 27 0 0 0 0 4.77k
Waveform Array To Dynamic.vi 15 0 15 50 0 0 1 15 0 0 0 0 2.05k
Dynamic To Waveform Array.vi 14 0 14 50 0 0 1 14 0 0 0 0 2.05k
Clear Errors.vi 0 0 0 0 0 0 0 0 0 0 0 0 0.00k
DUB4_U32AddWithOverflow.vi 0 0 0 0 0 0 0 0 0 0 0 0 0.00k
DU64_U32SubtractWithBorrow.vi 0 0 0 0 0 0 0 0 0 0 0 0 0.00k
Morpho Test.vi 0 0 0 0 0 0 0 0 0 0 0 0 0.00k
Timestamp Add.vi 0 0 0 0 0 0 0 0 0 0 0 0 0.00k
Timestamp Subtract.vi 0 0 0 0 0 0 0 0 0 0 0 0 0.00k
sublnternalTiming.vi 0 0 0 0 0 0 0 0 0 0 0 0 0.00k
Moving Average.lvlib:MA Core.vi 4047247 0 40472471 00004 p 18812 16219413 2582841 2167021 0 0 s
Moving Average.lvlib:Main.vi 1290279 40472471 41762750 1 190 47516 1052893 32594 203222 1571 0
Moving Average.lvlib:Test Main.vi 1200548 41981304 43181852 1 BOSSmE 200548 1200548 24972 671518 225059 279000 O
Moving Average.lvlib:MA Init.vi 7 0 7 1 7 7 7 7 0 0 0 0 2,84k
[Test Main.vi] 2714 14 2728 50 54 43 186 2714 0 0 0 0 2.99k
[Test Main.vi] 130 215689 215819 50 3 2 4 130 0 0 0 0 3.02k
NI_AALBase.lvlib:Uniform White Noise.vi 168406 0 168406 50 3368 1415 18393 168406 0O 0 0 0 2.25k
NI AAI Race hiliheQine Waue ui EVELY S 242Q7 sn ARQ 24 1A422 24207 0 n n n 2V



Express VI
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@ Lowpass ¥ e

\4-; / l i
Waveform In = Waveform Out =
__________ 8 ™
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sampling freq: fs ] ‘ ‘ : !
m [ REx \
low cutoff freq: fl BY ] |
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»m;...“ PP 1, o, S e, [ SNt e Ao SN S e e,/ L
v e T T g7 o o T o T o
subSigGeneratorBlock.vi 193 11835 12024 0 1o 8 40 193 0 0 0 0
Basic Implementation.lvlib:Main Inv Cheb.vi 21781 49242 71023 50 436 15 13163 963 605 20212 0 0 Basic Implemel
Basic Implementation.lvlib:Test Main Inv Cheb.vi 74959 84029 158988 1 74959 74959 74959 2148 33754 38846 212 0 Basic Implemei
[Tect Main Inv Cheh il 27 12A2Q 12RRA sn 1 n 4 27 n n n n Racir Imnleme:

e Fast: 436 us/ 1000 samples
e Small Memory Footprint: 326 kByte



Basic Implementation - Problem PRODSH
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Basic Implementation - Solution PRO j
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Multiple Signals
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Multiple Signals - Solution

Filter N times

:>
@ b 0 :
IIR Filter.vi

Inv Chebyshev

Design once

NI nomenclature:
e |.C. : Initial Condition

Waveform In

Waveform Out

3

lN\;w

Reverse Coefficients

I[nm »

~|2

o D

Forward Coefficients

I[DBI »

Initial X Conditions

I[nm >

Initial Y Conditions

I[DBI »

Final X Conditions

s DBL]

Final Y Conditions

»oBL]

PRODSF

TECHNOLOGIES



Multiple Signals - Solution

filter type

@ Lowpass v]
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Extra 1 - Simple Spectrum Calculation
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Extra 2 - Moving Average - Manual Implementation

For long measurements better
speed
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Conclusions PRO J
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e Express VI: good solution for quick measurement

e 1 channel: broader function selection, rich API

e N channel: not all the functions are available, little bit more programming

Next steps:

e Digital Filter Design Toolkit
e Advanced Signal Processing Toolkit



