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Lesson Outline

« LabVIEW: what & why?
« (Getting started

« Controls vs indicators
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LabVIEW Trivia

« What does LabVIEW stand for?
Laboratory Virtual Instrument Engineering Workbench.

 Whatis LabVIEW?

LabVIEW is a graphical programming language, typically
used for data acquisition, instrument control, and industrial
automation.

Introduced in 1986, it is supported by several OS (mostly
Windows, Unix and Linux) and it can be installed on PCs
as well as industrial controllers.
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Graphical Program

MATLAB, HTML, Java are all traditional textual languages:
the code consists of a sequence of operations/instructions.

LabVIEW is a graphical (G) programming language:
* no text but a sort of block diagram

» each block correspond to an operation/instrument
« each block has different options/configurations

« the connection defines the order of the different stages
and the flow of the data
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Advantages

LabVIEW yields also signal processing functionalities, but it
is mostly used for:

1. remote instrument control
2. measurement data acquisition
3. automatic control routines

NB: a program in LabVIEW is called Virtual Instrument (VI)
as it behaves as an instrument with controls and outputs
(either numeric results or graphs).
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Examples

 Coordination and interface between different instruments
=» PCI eXtensions for Instrumentation (PXI)

« waveform generator
« voltage amplifier

« current amplifier

* shunt & dividers

* GPS synchronization
« data acquisition

« graph and result logs
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Examples

 Real-time stand-alone measurement unit
=>» compact Reconfigurable 10 modules (cRIO)

real-time controller
network interface
pluggable modules
FPGA board for
(fast, deterministic)
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Examples

* Plug & play acquisition board
=» compact Data AcQuisition platform (cDAQ)

« extension of the PC

* pluggable modules

« data acquisition

« data transfer

« programmable trigger
control outputs

Dr G. Frigo

01/04/2020



Examples

 Interface with third-party sensors (Arduino style)
=» e.g. ultrasound, thermistor, microphone

» integrated libraries
« dedicated functions
* app examples

» self-test routines

e automatic scaling
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Getting started

Let’s launch Labview..

[+ ] LabviEw — | X
File Operate Tools Help

Create a file:

« VIS single file (vi) [l AAURZ0IE)
. Project > folder

with multiple files (.Ilvproj) - ferosrmee A e

Blank VI Yokogawa WT200 Series lvproj
Blank Project C:\Users\Guglielmo FrigoDocuments‘\pmuAbsPhase‘\BIBLIO_201
C:\Users\Guglielmo Frigo‘\Documents‘pmufbsPhase \EPFL_MET?

“\Users'Guglielmo Frigot\Desktop'NIST \Labview EPFL\PMU cali

. . C
O pe n a fl Ie - C:\Users\Guglielmo Frigo®\Desktop NIST \Biblio Project"\Biblio Ivpro -
[} Rece nt fi I eS, h iStO ry Find Drivers and Add-ons Community and Support Welcome to LabVIEW

Connect to devices and expand the Participate in the discussion forums or Leam to use LabVIEW and upgrade
functionality of LabVIEW. request technical support. from previous versions.
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Blank VI

[ untitled 1 Block Diagram - m} X
File Edit View Project Operate Tools Window Hel
e
o & (01 Y 2 yaF 7| 15ptApplication Font ¥ | §ov g o~ L | Search oy 2 1
A
File Edit View Project Operate Tools Wi
o> & () 11 | 15pt Application Font
Block l
v
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Front Panel

The Front Panel is the user interface of your VI

[ ]untitled 1 Front Panel * - O X
File Edit View Project Operate Tools Window Help H:‘:H
< & () Il | 15pt Application Font ~ | ov Siov v @9~ *| Search L 9 sl
~

Once populated with:

4 00:00:00.000
4\ ,6 4\ !6 8- DD/MM/YYYY
" " 6-
e controls 1) D -
A { 3 { 2-
45

 indicators o e
E.Na\.refor:m ChariE MI

e graphs
it will appear as the front 17 A JEESamaces
panel of a real instrument \ "7
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Controls Palette

In order to introduce new controls and switches we can use
View = Controls Palette

‘:‘Untitled 1 Front Panel

File Edit View Project Operate Tools Window Help

15pt Application Font

<

=

Q Search 4 Customize¥

| » NET & ActiveX

| Selecta Control...

Dr G. Frigo

£

02/04/2020




EE-206 Systémes de mesure

ontrols types

i QO search % Customizew =f ' Numerlc
1
|* Meodemn
L MNumeric
Boolean
gtz (EE e o7
MNumeric MNumeric Time Stamp Time Stamp
Control Indicator Control Indicator
107 By | ! j Q, search % Customize¥ =
5 5- . ~=- 1
o- o- -|* Modemn
Vertical Fill Slide  Vertical Pointer  Vertical Progress Vertical | L ol
Slide Bar Graduated Bar
oy oy - " — - ) @
Horizontal Fill Horizontal Horizontal Horizontal Push Button Rocker Vert Rocker Round LED
Slide Pointer Slide Progress Bar Graduated Bar
g g uf '
L L 24 f 3 T f o TR
L Y Ny [N, - L‘ -
Knob Dial Meter Gauge Horizontal Vertical Toggle Square LED Slide Switch
Toggle Switch Switch
1057 100~ ] | £,
‘1 = o J Y
o 0- - ]
Tank Thermometer Horizontal Vertical Vertical Slide OK Button Cancel Button Stop Button
Scrollbar Scrollbar Switch
=5
Framed Color Radioc Buttons
Box

Dr G. Frigo
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Controls types
r Graph flfz rI(i:I:t]r;r:‘tlo ﬂ

CLSearch ‘\Customize? ! CL Return Lustomize¥

[* Modemn
L Graph
Functions  Controls
-t | -] £ .NET & ActiveX A
Waveform Chart Waveform XY Graph Ex XY Graph NET Conta!ner <<.NET & ActiveX>>
Graph MET Container «<<Layout>=
. . - - Met Container (NXG Style)
EE QMH iiﬁ; lo;jﬁ;, MET Refnum < <Classic Refnum:=»
Intensity Chart Intensity Graph Digital Mixed Signal NET Refnum < <Refnum>>
Waveform ... Graph 20 Picture
— 20 Picture (MXG Style)
Gl _
@. lﬁ. I3 30 Graph [MI_3D Math Plots.Ivlib]
Compass Plot Error Bar Plot Feather Plot XY Plot Matrix 3D Line Graph
3D Parametric Graph
I‘_o o @ 30 Picture
= b 3D Surface Graph
Controls 3D Picture 3D Graph ActiveX Container «<«<.MNET & ActiveX>»
ActiveX Container <<Llayout=> v
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Example

Just by dragging and dropping on the front panel, we get...

\:|Untitled 1 Front Panel * — O X
File Edit View Project Operate Tools Window Help E:!:H
—. —_— ey - y o e
o> i () Il | 15pt Application Font ~ | o~ o~ v Eh~ *| Search 4 ? 1

Time Stamp
00:00:00.000

 manual controls

 digital controls : J : J
* switches/leds SRR 4 z ‘ ‘
° gaug e/tank meter oveoim Crar

Amplitude
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Controls vs Indicators

The same difference between function inputs and outputs:

[ Untited 1 Front Panel I
* Controls (inputs) T © 1 [t < 1o B e A e IS
the user can set specific ‘
parameters or trigger J e
specific operations i B ‘ ‘
* Indicators (output) o

the user can visualize
the results or the process
state through numbers or
graphical tools

Amplitude
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Block Diagram

Every time you drag something on the front panel you have

its counterpart on the
block diagram, where
you can:

e connect them
e move them

NB#1: NO ZOOM
NB#2: if you delete here
it will disappear also in
the front panel!

Dr G. Frigo

|j Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help
S & 0N g 2 wa @ ot | 15pt Application Font ~

$av v 69~ B+l Sear
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Functions Palette

Controls and indicators can be connected in several ways
View - Functions Palette

DUntitIed 1 Block Diagram
File Edit View Project Operate Tools Window Help

S & 0N F 25 wa @ 7| 15pt Application Font ~ | §ov

1
=™ 5T

Dr G. Frigo
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Numeric

NB: In the bIOCk QSearch '\Customizev !
diagram it is also '~ s

UUUUUU

possible to create . > > >
constants: values s | e | o

that are not B> B> > B>
modlflable by the Elements Elements Arithmetic Manipulation
user (ContrOIS) Or Absolute Value Round Te RoundTgward RoundTo_ward Scale By Power Co
by the execution > > . B >

of the program

[] [ =]
(indicators) = 3 n
MNurneric Enum Constant Ring Constant Random Random Fixed-Point
Constant Mumber (0-1) Mumber ...
il
[ o
DBL Numeric +Inf -Inf Machine Epsilon  Not A Number  Math Constants
Constant Constant
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Numeric example

« The sum of two numbers requires two control, a function
and one indicator

|:| an |:|Untitled 1 Front Panel *

File Edit View Project Operate Tools| File Edit View Project Operate Tools

S ON P Y wag or 42 () Il | 15pt Application Fe
X ) X
\ A
fizah- E
—!@.‘—‘» X+y ) Xy
y ‘ %Dﬁ% g
. el A
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Comparison

Q Search % Customizev Tl

[* Programming

Comparison

> > > &> > >

Equal? Mot Equal? Greater? Less? Greater Or Less Or Equal?
Equal?

k>

Equal To 07 Mot Equal To 07 Greater Than 07 Less Than 07 Greater Or Equal  Less OrEqual To

To 0?7 0?
R 3
D B 63 e >
Select Max & Min In Range and Mot A Mumber/ Empty Array? Empty String/
Coerce Path/Refnum? Path?
Decimal Digit? Hex Digit? Octal Digit? Printable? White Space? Lexical Class
m., um .
Y X.E.Y I@
Comparison Assert Type Is Value Is Path and Mot Fixed-Point
Changed.vim Empty? Overflow?
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Comparison example

File Edithject Operate Tools Windo

g IE. - ) 15pt1

Dr G. Frigo

larger than 27

gj} .......

Edit View Project

\:\ Untitled 1 Front Panel *

Operate Tools Win

or 42 () Il | 15pt Application Font ~
X

Ao

3

o ey

y 3

lill‘

73

larger than 27
S
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Tools Palette

Since LabVIEW is a graphical programming language it is
important to use the mouse and the cursor..

View - Tools Palette

Automatic selection Shortcut

. Scrolling
Operating
o Positioning Setting a breakpoint

® Probin
Labeling 8
Wiring Picking a color
iri

Dr G. Frigo 02/04/2020 24




EE-206 Systémes de mesure

Tools example

2| [ ] Untitled 1 Block Diagram * - o %
File Edit View Project Operate Tools Window| File Edit View Project Operate Tools Window Help ]
= 1 = ~ —_— - - \ o ||
g = () Il | 15pt Application Font "IE 2 I @ 99 Lo @ oF | 15ptApplication Font ~ | §ov ov 88~ B+ Search 1, P 1
h
X
!
o3
X+y
\y 3
4
5’3
I larger than 27 larger than 27
J
b i
_’.“
v
< < >
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Help

If you don’t know what something is, you just ask for help...

- O X Conte Hel
. ~
| Untitled 1
*| Search By F? 1
- ‘
v
E[67] < >
X
Szap
~
fizsg Add
Il larger than 27

x*%*,
o o -

- y
LrrrLd
Computes the sum of the
inputs.

Detailed help

[=&[2] «

Dr G. Frigo

2 LabVIEW Help

&= @ @ B

Hide Locate Back Options

Contents  Index Search Favourtes

LabVIEW Help
Getting Started with LabVIEW
Finding Example Vls

Glossary
= Q LabVIEW 2019 Features and Chz
= Q Upgrading to LabVIEW 2019
E2] Q Activating Your Software
E2] Q LabVIEW Documentation Resour
= Q Fundamentals
E2] Q VI and Function Reference
= 0 Property and Method Reference
E2] Q Taking Measurements
E2] Q Controlling Instruments
= @ FPGA Module
= @ FPGA Interface
= 0 NI CompactRIO Device Drivers
= @ NI R Series Muttifunction RIO Den
E2] 0 Toolkits

NI Device Drivers
E2] 0 NI Services

Add Function

Owning Palette: Numeric Vis and Functions

Requires: Base Development System
Computes the sum of the inputs.

If you wire two waveform values or two dynamic data type values to this
function, error in and error out terminals appear on the function. You cannot
add two time stamp values together. The dimensions of two matrices you want to
add must be the same. Otherwise, this function returns an empty matrix. The
connector pane displays the default data types for this polymorphic function.

Details Example

"J_'%m
v i

Add to the block diagram @ Find on the palette

x can be a scalar number, array or cluster of numbers, array of A
clusters of numbers, and so on.
y can be a scalar number, a fixed-point number, an array or cluster

of numbers, an array of clusters of numbers, a time stamp, and so
on.

x+y is the sum of x and y.

& Note You can manually configure this function to output
data of a type you want. To specify the output data type,

right-click the function and select Properties to display
the Object Properties dialog box. On the Output
Configuration page, click the Representation icon and
select the data type you want. A blue coercion dot appears
on the output terminal of the function to indicate that you
have configured the output data type.
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Execution modes

When the code is ready, we can run it!

S @I @

:[} Run the code once e If there is something wrong in the code, e.g.
a block disconnected, the arrow is broken
and the code cannot be run.

ik Run the code iteratively

o] Abort the execution

i1 Pause the execution

‘P Run in DEBUG mode
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Broken arrow

DUntitled 1 Block Diagram *
File Edit View Project Operate Tools Window

P @ N P 92 uoF ot |15tA

larger than 27

II
TF

Dr G. Frigo

[~ | Error list — O

[tems with errors

Untitled 1

W

1 errors and warnings Show Warnings L]
# Block Diagram Errors A
Add: Contains unwired or bad terminal

W
Details
One or more required inputs to this function are not wired or are wired incorrectly,
Show the Context Help window to see what the connections to this function should
be.

W

Close Show Error I Help

02/04/2020
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Debug example

[* ] untitled 1 Block Diagram * - O X
File Edit View Project Operate Tools Window Help g
S & N g 95 wa@ | 15ptApplication Font ~ | §ov ey @B~ Bak | Search 1 P =
~

larger than 27
TF

v

£ >
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Recap: was everything clear?

« What's the difference between block diagram and front
panel?

« What's the difference between a control, a constant and
an indicator?

 \What are the main tools in LabVIEW?
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