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Akvizicija I generisanje signala u LabVIEW

« Sprega akvizicionog uredaja, racunara i virtuelnog instrumenta.
« DAQmx drajveri

« Measurement & Automation Explorer.



Definicija i konfiguracija

Osnovni zadatak digitalnih akvizicionih
sistema (DAQ) je merenje ili
generisanje realnih, fiziCkih signala

DAQ sistem se sastoji:

«Senzora/aktuatora/transdusera
*Kondicionera signala

*DAQ uredaja

Drajvera

Softvera

e



Presenter
Presentation Notes
Before a computer-based measurement system can measure a physical signal, such as temperature, a sensor or transducer must convert the physical signal into an electrical one, such as voltage or current. You might consider the plug-in DAQ device to be the entire measurement system, but it is actually only one system component. You cannot always directly connect signals to a plug-in DAQ device. In these cases, you must use signal conditioning accessories to condition the signals before the plug-in DAQ device converts them to digital information. The software controls the DAQ system by acquiring the raw data, analyzing, and presenting the results.



Hardverska konfiguracija sistema

a My System - Measurement & Automation Explorer -

File Edit View Tools Help
Pl g My System P
. [5l Data Meighberhood
. BB Devices and Interfaces . .
. ad Scales National Instruments Measurement & Automation Explorer
> &4 Software
> [l IV Drivers
. £) Remaote Systems

Measurement & Automation Explorer (MAX) provides access to your National Instruments products.

What do you want to do?

& Manage my devices and interfaces

-{'jj Manage my installed National Instruments software
= Manage virtual channels or tasks for my devices
44 Create scales for my virtual instruments

B configure my IVl instrument drivers

12 Impaortfexport my device configuration file

‘@ Mote Some categaries are device specific. For example, the IVl category appears only if you have IVl installed.

Faor more information about using MAX, select available help categories from the Help menu. If you need further assistance or wantto
know maore about your device, visit the Mational Instruments Technical Support Web site.

For more information about this version of MAX, launch the readme orvisit ni. com/info and enter the following Info Codes:

= MAXFixList—Improvements and bug fixes
A5 3Knownlssues—Known issues

E Submit feedback on this topic

8 Wisit ni.com/support for technical support,

% Help

Measurement & Automation Explorer (MAX)
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Presenter
Presentation Notes
The Windows Configuration Manager keeps track of all the hardware installed in your computer, including National Instruments DAQ devices. If you have a Plug & Play (PnP) device, such as an E-Series MIO device, the Windows Configuration Manager automatically detects and configures the device. If you have a non-PnP device, or legacy device, you must configure the device manually using the Add New Hardware option in the Control Panel.
You can verify the Windows Configuration by accessing the Device Manager, available by selecting Start»Settings»Control Panel»System»Device Manager. You can see Data Acquisition Devices, which lists all DAQ devices installed in your computer. Double-click a DAQ device to display a dialog box with tabbed pages. The General tab displays overall information regarding the device. The Resources tab specifies the system resources to the device such as interrupt levels, DMA, and base address for software-configurable devices. The NI-DAQ Information tab specifies the bus type of the DAQ device. The Driver tab specifies the driver version and location for the DAQ device.
LabVIEW installs Measurement & Automation Explorer (MAX), which establishes all device and channel configuration parameters. After installing a DAQ device in your computer, you must run this configuration utility. MAX reads the information the Device Manager records in the Windows Registry and assigns a logical device number to each DAQ device. Use the device number to refer to the device in LabVIEW. Access MAX either by double-clicking its icon on the desktop or selecting Tools»Measurement & Automation Explorer in LabVIEW.


Uredaiji i interfejsi

* Prikazuje instaliranje i N
prepoznate akvizicione File Edit View Tools Help
uredaje 4 Ed My System
 Ukljuéuje alate za + [5ll Data Neighborhood

4 @ Devices and Interfaces

konfiguraciju i testiranje
—J—> ASRL3:IMSTR "COM3"

akVIZICIOnOg uredaja @z ASELT0:INSTR "LPT1"

« Raspored pinova i NI USB-6229 "Devl”
* Test panel 4 Metwork Devices

« Testiranje . 44 Scales

. Kalibracija - & Software


Presenter
Presentation Notes
The next folder in MAX is called Devices and Interfaces.  As the name implies Devices and Interfaces will show you any currently installed and detected National Instruments hardware.  Devices and Interfaces also includes utilities for configuring and testing your devices.  The two utilities that are specific to DAQ devices are Properties and Test Panels.  We will first discuss Properties and then Test Panels. 


Test panel

Test Panels : NI USB-6229: "Dev1”

Analog Input | Analog Output | Digital 140 | Counter 140

« Alat za testiranje
u redaj a Channel Mame amplitude vs, Samples Chart Auto-scale chart
« Analognih ulaza - v

On Demand >
[ Analognih iZIaza Input Configuration
Differential -

« Digitalnih 1/O ocvoion woipnim
- Brojata
« Efikasan alat za
otklanjanje :
gresaka P s



Presenter
Presentation Notes
After your device has passed the basic resource test, and you have configured the System, AI, AO, Accessory, and OPC tab, you should return to the System tab and press the Test Panels button.  You will see the window shown above.  The Test Panel is a utility for testing the analog input, analog output, digital I/O, and counter functionality of your DAQ device.  The Test Panel is a great utility for troubleshooting, because it allows you to test the functionality of your device directly from NI-DAQ.  If your device doesn’t work in the Test Panel it isn’t going to work in LabVIEW.  If you are ever having unexplainable trouble with a LabVIEW program that does Data Acquisition it is good practice to double check the Resource test and the Test Panel to make sure the device is working properly.   


Skaliranje signala

N
File View Toecls Help
« Definisanje razli¢itih a B3 My System

. [gll Data Neighborhood

skala _
: _ . : @ Devices and Interfaces
* Prikazuje definisane > 4 4d Scales

skale 4 [sd] NI-DACQmx Scales
» Rekonfiguracija a4 Linearna
postojecih skala - (5] Software
- ] VI Drivers

. B4 Remote Systems


Presenter
Presentation Notes
The third folder in MAX is the Scales folder.  The Scales folder is the home of your custom scales.  We will learn more about what a custom scale is in a moment.  The Scales folder will show you all of your currently configured custom scales, and provides utilities for testing and reconfiguring those custom scales.  Scales also provides access to the DAQ Custom Scales Wizard which allows you to create new custom scales.  Lets learn more about the DAQ Custom Scales Wizard and custom scales.
  


Definisanje skala

 Interfejs za kreiranje
skala koje se mogu
koristiti u sprezi sa
virtuelnim kanalima

e Svala skala ima
sledece atribute:
* Ime iopis
* Tip (linearna,
polinomska i tabelarna)

Ta Create New ..

measurement.

Custom scales specify a conversion
between a scaled value and a
phenomenon a device measures or
generates. For example, the
pressure of an ideal gas in a closed
container is related to its
temperature. ¥You can create a
virtual channel to measure
temperature and use a custom scale
that converts that temperature to a
pressure reading.

When using a custom scale in an
application, specify the minimum
and maximum value in terms of the
scaled units. For input operations,
the custom scale is used to convert
the real wnrld units inta voor sraled

Select the type of scale to use in the

Linear

~~  Map Ranges

L

ﬂ, Polynomial

;.f/ Table

=

W

< Back

Mext = Einish Cancel

A


Presenter
Presentation Notes
The DAQ Custom Scales Wizard is a utility to create custom scales that can be used to provide scaling information for existing virtual channels.  Each custom scale can have its own name and description to help identify it.  A custom scale can be one of three types: Linear, Polynomial, or Table.
Linear
A scale that uses the formula y =mx +b.
Polynomial
A scale that uses the formula y = a0 + a1*x + a2*x^2 + …+ an*x^n.
Table
A scale where you enter the raw value and the corresponding scaled value in a table format.




Kanali i procesi

Imena kanala (channels)

o TR et

.........
.....

Bra

%

Procesi (Tasks)

o A
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Presenter
Presentation Notes
In Traditional NI-DAQ you can configure a set of virtual channels, or a collection of property settings that include a physical channel, the type of measurement or generation specified in the channel name, and scaling information. In Traditional NI-DAQ and earlier versions, virtual channels are a simple method to remember which channels are used for different measurements. NI-DAQmx Channels are similar to the virtual channels of Traditional NI-DAQ. 
NI-DAQmx also includes tasks which are integral to the API. A task is a collection of one or more channels and the timing, triggering, and other properties that apply to the task itself. A task represents a measurement or generation you want to perform.
Channels created only inside a task are local. Channels defined outside a task are global and can be used separately. Configuring virtual channels is optional in Traditional NI-DAQ and earlier versions, but is integral to every measurement you take in NI-DAQmx. In Traditional NI-DAQ, you configure virtual channels in MAX. In NI-DAQmx, you can configure virtual channels either in MAX or in a program, and you can configure channels as part of a task or separately.
In the example, analog input signals are routed into the DAQ system.  The ai signals have been given channel names of Sine Wave 1, Sine Wave 2, and Sine Wave 3.  The DAQ System is programmed to perform a task.  A task is a collection of one or more channels, timing, and triggering.  A task represents a measurement or generation you want to perform.


Kanali i procesi

« Sva merenja se obavljaju preko virtuelnih kanala, koji
predstavljaju skup parametara kao sto su logicko ime
kanala, realni fizicki kanal, ulazni terminalni konektori,
tip merenja/generisanja signala i skaliranje signala.

« Virtuelni kanali se mogu konfigurisati globalno na nivou
sistema ili programski preko aplikacionog interfejsa. Kod
NIDAQmx drajvera moguce je izvrsSiti agregaciju vise
razliCitin kanala u jedan proces (fask) koji predstavlja
merenje, odnosno generisanje signala, pri cemu Ce svi
kanali imati isti nacCin akvizicije.

* Analogno kanalima, procesi se mogu kreirati globalno
na nivou sistema, i preko aplikacionog interfejsa

programski.
11



S
Data Neighborhood

 Konfiguracija virtuelnih

*
kanala i procesa na b
NiVoU Ssistema File Edit View Tools Operate Help

* Prikazuje konfigurisane | 4 ¥4 My System
4 (gl Data Neighborhood

kanale
T 4 [z MI-DACQmx Global Virtual Channels
* Obj.edln.jUj.e alate za —— 0 MyVoltageOutChannel
testiranje | 4 [ NI-DAQmx Tasks
rekonfiguraciju kanala i {ni Voltage

procesa
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Presenter
Presentation Notes
MAX has four folders that provide a range of functions from configuring your device to testing your device to updating your software.  The first of these folders is Data Neighborhood.  Data Neighborhood is the home of your virtual channels.  We will learn more about what a virtual channel is in a moment.  The Data Neighborhood folder will show you all of your currently configured virtual channels, and provides utilities for testing and reconfiguring those virtual channels.  Data Neighborhood also provides access to the DAQ Channel Wizard which allows you to create new virtual channels.  Let’s learn more about the DAQ Channel Wizard and virtual channels.


DAQ Task & Channel Wizard

° Kre"'anje V|rtue|n|h b Create New NI-DAQmx Task.. ?

« Analogni ulaz

- Select the measurement type for the = AchirE Signals ~
® AnalOgnl IZIaZ task. = Analog Input
A task is a collection of one or more @ Volt
L. . virtual channels with timing, triggering, y voltage
o Dlgltalnl I/O and other properties. T i
+ Er‘r‘lpera ure

. . To have multiple measurement types
ithi ingle task, t first t
« Svaki kanal ima R 5 hogle Ea=k, you st Tt ereate
After you create the task, click the Add
4 H . h Is b dd

sledece atribute: easurement bype to the taek.

* Ime iopis

« Tip senzora

* Opseg (odreduje

Strain

Current
Resistance
Frequency
Position

Sound Pressure

Acceleration

Bom e e FE R F

Velacity (IEPE)
pojaCanje) Force
Pressure W
* Povezivanje
(diferencijalno, | <Back | MNedt> Einish Cancel

RSE. NRSE) [ <Back |

« Skaliranje "


Presenter
Presentation Notes
The DAQ Channel Wizard is a software interface that is used to create new virtual channels.  A virtual channel is a shortcut to a configured channels in your system.  In other words, you can set up the configuration information for your channel at one time, and give the channel a name that you can later use to access that channel and its configuration information in LabVIEW.  For instance, you can document your channel with a description, decide what type of transducer will be used with your channel, set the range (determines gain), choose the grounding mode (Differential, RSE or NRSE), and assign custom scaling for your virtual channel.  As was stated earlier you can give each channel a descriptive name instead of having to refer to it with a number.  For instance, channel 0 on the DAQ Signal Accessory is hard-wired to a temperature sensor, so you could create a virtual channel for channel 0 and call it Temperature Sensor which tells you much more about what the channel does than just a 0 can.  Virtual channels can be created for Analog Input, Analog Output, and Digital I/O.



Akvizicija u LabVIEW

| Functions NI-DAQmx drajveri:
Q Searchl €, Customize
¥ Programming - . .
- Mezsorerdlio * Vls orijentisani ka
g | s_pecnﬁcnom procesu —
NI-DAQm:x @l Scan Engi... tlpu merenja
.Ir @’ b
scor * Jed kup VI
MNI-SCOPE MI-FGEM edan s up Za SVE
15 =) tipove merenja
(HICHH)|
NI-DMM  NI-DCPOWER | H|
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Presenter
Presentation Notes
The Data Acquisition palette in LabVIEW contains a palette for traditional NI-DAQ and one for NI-DAQmx.
Traditional VIs are divided by the type of measurement; DAQmx VIs are divided by the type of task.


NI-DAQmx

¥ Measurement /0
L DACmx - Data Acquisition

Jedan skup VI za akviziciju —
. . - . THSE [+] CHAN] ] ., oo
analognih signala, digitalnih ik RO
. Ia i bro'aée Task Const  Channel Const Creaﬁan... E
Sigha ;
Write Wait Timing Triggering

| D e | G | DL |
. =]

DAQ Assistant Express VI 5 "z o o
o Za erO IJeanStavno Start Stu:u:: Clear Channel Mode
programiranje DAQ uredaja Twnm?hll:n:le Triggering N.. Read Node  Write Nede
 Kreira lokalni zadatak — j " N~
* \VVecCina aplikaCija se moze DAQAssist  Real-Time  Dev Config TaskCuxig_a‘...
realizovati samo pomocu
DAQ Assistant Express VI
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Presenter
Presentation Notes
The DAQmx-Data Acquisition palette contains all of the VIs necessary to perform analog I/O, digital I/O, and counter/timer operations. The VIs are organized so that the most common operations can be performed using the VIs. You can configure a task to perform a very specific function by using the Property Nodes in the palette. Many applications that do not require advanced timing and synchronization can be performed by using the DAQ Assistant Express VI. This course describes the use of the DAQ Assistant Express VI to perform data acquisition.



DAQ Assistant

] Create New ... ? . ] .
e mose
Il

Select the measurement type for the {5 Acquire Signals g Analognl UIaZ

task. Analog Input

A task is a collection of one or more

virtual channels with timing, triggering, Counter Input d Analog n I IZIaZ
and other properties. ..

Digital Input . vy s
To have multiple measurement types B k I
within a single task, you must first & TEDS ¢ rOJaC I u az
create the task with one measurement
type. After you create the task, click the Generate Signals

e e e ™" » Brojacki izlaz
« Digitalni I/O

< Back MNext = Einish Cancel
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Presenter
Presentation Notes
The DAQ Assistant Express VI allows you to easily configure the data acquisition device. When you place the DAQ Assistant Express VI on the block diagram, a dialog box appears where you configure a local task to perform a specific measurement function. Creating a local task allows you to specify the exact type of measurement to take.
Once you create a task, the information for the local task is stored in the DAQ Assistant Express VI. 
You can reconfigure the DAQ Assistant Express VI by double-clicking the VI and creating a new task.



Analogni ulaz

L] Create New ... ?

o [
| ulaza je specificiran

Select the measurement type for the B Acquire Signals A UIaznom Veliéinom:

task. = Analog Input

A task is a collection of one or more

virtual channels with timing, triggering, @ Voltage ® n a po n y

and other properties.
Temperature

To have multiple measurement types H
within a single task, you must first e Strain L StrUJ a
create the task with one measurement J
type. After you create the task, dick the
Add Channels button to add a new
measurement type to the task.

&3]

Current

Resistance ¢ fre kvenCija,
i * naprezanje,
Scund Pressure ° OtpornOSt,

Acceleration

Velocity (IEPE) J temperatu ra,

Force

* pritisak,

& Brioe  ubrzanje,

@v Custom Voltage with Exc...

: e sila,...

< Back Mext = Finish Cancel

2= = O - = T =

v
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Presenter
Presentation Notes
An analog input measurement type for a task can be voltage, temperature, strain, current, resistance, or frequency.
Each measurement type has its own characteristics, such as resistor values for current measurements, or strain gauge parameters for strain measurements.


Analogni ulaz — izbor fizickih kanala

(- y——— e ° Nakon izbora
brati edan if i
izabrati jedan ili vise
A | W Physial - fiziCkih kanala, koji
::::::Ef‘l to add to supparted Physical Channels Su na raSpOIaganju
If you have 1 [=]--e DE'u'I.l (USB-92154) - . . . .
previously configured |~ o= * U listi su prikazani
ﬁehitﬁ%m | - ® a svi akvizicioni
ts's4d or copy lose uredaji vezani za
the taske e e racunar, a
virtual channel to the o v . .
fook tbecomes = podrzavaju tip
When you add a . .
gl-:u_lljalr.rirtlua!lcha.mn.el - o _ — il akVIZIVCIJe
* Svi kanali u jednom
h Net> | [ Enih ] {annclen) procesu ¢e imati isti

nacin akvizicije
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Presenter
Presentation Notes
An analog input measurement type for a task can be voltage, temperature, strain, current, resistance, or frequency.
Each measurement type has its own characteristics, such as resistor values for current measurements, or strain gauge parameters for strain measurements.


®
Analogni ulaz - dijalog za konfiguraciju procesa

Dijalog za konfiguraciju:

Configuration | Triggering | Advanced Timing | Logging | * kanal I ’
Channel Settings
Detais ~| Vola etup
Voltage T 5 settings #_Calibration .
* Opseqg signala,
Signal Input Range e_'l 4 Unit
Scaled Units
Max iz Valts [=] R
Mir - \
) « skaliranje i jedinice,
Terminal Configuration /
Click the Add Channels button Differental V g\
{+} to add more channels fo l . . .
the tock e s 5] B « povezivanje terminala,
Timing Settings
Arquisition Mode Samples to Read Rate (Hz)
M Samples [=] 1k 1k . .
<« - « frekvencija semplovanja

| broj semplova
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Presenter
Presentation Notes
Task Timing
When performing analog input, the task can be timed to Acquire 1 Sample, Acquire n Samples, or Acquire Continuously. 
Acquire 1 Sample: acquires one value from an input channel and immediately returns the value. This operation does not require any buffering or hardware timing. 
Acquire n Samples: One way to acquire multiple samples for one or more channels is to acquire single samples in a repetitive manner. However, acquiring a single data sample on one or more channels over and over is inefficient and time consuming. Moreover, you do not have accurate control over the time between each sample or channel. Instead you can use hardware timing, which uses a buffer in computer memory, to acquire data more efficiently.
Acquire Continuously: view, process, or log a subset of the samples as they are acquired.
Task Triggering
When a device controlled by NI-DAQmx does something, it performs an action. Two very common actions are producing a sample and starting a waveform acquisition. Every NI-DAQmx action needs a stimulus or cause. When the stimulus occurs, the action is performed. Causes for actions are called triggers.
Start Trigger: This trigger starts the acquisition.
Reference Trigger: This trigger establishes the reference point in a set of input samples. Data acquired up to the reference point is pretrigger data. Data acquired after the reference point is posttrigger data. 


.

Analogni ulaz — povezivanje

NATIONAL
INSTRUMENTS

20

Analogni ulazi kartice se mogu

povezati na tri nacina:

« sa jednim prikljuCkom bez
referentne taCke (NRSE - non-
referenced single-ended)

* sa jednim prikljuCkom i
referentnom tackom (RSE -
referenced single-ended)

» diferencijalno.

U realizaciji je najCeSce korisCen
diferencijalni nacin

povezivanja adi eliminacije Suma Koji
nastaje naliniji razvodni blok — kartica
| potiskivanje srednje vrednosti
signala


Presenter
Presentation Notes
Task Timing
When performing analog input, the task can be timed to Acquire 1 Sample, Acquire n Samples, or Acquire Continuously. 
Acquire 1 Sample: acquires one value from an input channel and immediately returns the value. This operation does not require any buffering or hardware timing. 
Acquire n Samples: One way to acquire multiple samples for one or more channels is to acquire single samples in a repetitive manner. However, acquiring a single data sample on one or more channels over and over is inefficient and time consuming. Moreover, you do not have accurate control over the time between each sample or channel. Instead you can use hardware timing, which uses a buffer in computer memory, to acquire data more efficiently.
Acquire Continuously: view, process, or log a subset of the samples as they are acquired.
Task Triggering
When a device controlled by NI-DAQmx does something, it performs an action. Two very common actions are producing a sample and starting a waveform acquisition. Every NI-DAQmx action needs a stimulus or cause. When the stimulus occurs, the action is performed. Causes for actions are called triggers.
Start Trigger: This trigger starts the acquisition.
Reference Trigger: This trigger establishes the reference point in a set of input samples. Data acquired up to the reference point is pretrigger data. Data acquired after the reference point is posttrigger data. 


>
Snimanje podataka

. Cesto je potrebno podatke dobijene akvizicijom snimiti radi
offline analize,

« LabVIEW ima nekoliko Express VI za Citanje i upisivanje
podataka u fajl — LabVIEW Measurement File *.lvm

« LabVIEW Measurement File je ASCII kodiran tekstualni fajl

k k k
]

: '.

k k

Write LabWIEW

Measurement File

e
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Read LabWIEW
Measurement File
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Presenter
Presentation Notes
It is often necessary to permanently store data that is acquired from the DAQ device. The following considerations are important when planning to store data to a file.
Not all data logging applications use LabVIEW to process and analyze the stored data. Consider which applications will read the data that is stored. 
The format in which the data is stored defines which applications can read the file. Since LabVIEW contains standard file operation functions that exist in other languages, the programmer is in complete control over the data logging process. 
LabVIEW includes the ability to create a LabVIEW Measurement File, an ASCII text file that can be read by a spreadsheet, or a text editor. The LabVIEW Measurement File is easy to create in LabVIEW, and easy to read in LabVIEW or other applications. 
The Write LabVIEW Measurement File Express VI located on the Functions»Output palette writes signals to a LabVIEW Measurement File. When you place this Express VI on the block diagram, a configuration dialog box appears where you can specify how to store the file.
The Read LabVIEW Measurement File Express VI located on the Functions»Input palette reads signals in a LabVIEW Measurement File. The data is read one point at a time, so it is necessary to place this Express VI in a loop.


Analogni izlaz

i ™
{a% Create New ... @lﬂ

INSTRUMENTS" . .
izlaza je

-~ . . L] L L]
Select the measurement type for the Acquire Signals SpeCIfICIran
task. = Generate Signals .
A task is a collection of one or more I m "
virtual channels with timing, triggering. = Analog Output Slg na O ]
and other properties.

¥ Voltage

To have multiple measurement types E L4 napona
within a single task, you must first create @ Current )
the task with one measurement type. .
After you create the task, dick the Add Counter Cutput ® t J
Channels button to add a new S ru e "
measurement type to the task. Digital Output

< Back Next > Finish /

h ‘{;‘
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Presenter
Presentation Notes
Use analog output to perform digital-to-analog (D/A) conversions. An analog output task can be voltage or current.
To perform a voltage or current task, a compatible device must be installed that can generate that form of signal.


®
Analogni izlaz — dijalog za konfiguraciju procesa

Dijalog za konfiguraciju:
« Kkanali,

Configuration | Triggering | Advanced Timing |

Channel Settings

Volta
™ Settings

Signal Output Range e
0 Scaled Units
M
A Volts

Min -10 - A

ﬂe.fai‘s"

* Opseqg signala,

) * skaliranje i jedinice,

AN/

Terminal Configuration
Click the Add Channels button RSE
{+} fo add more channels fo Custom Scaling \
the task,

oS> 5] B * povezivanje terminala,

Timing Settings
Generation Mode

ﬁ Sal Vrit
M Samples E| 100 1k . . . .
- ——= ¢ frekvencija generisanja i

broj semplova

Rate (Hz)

1
=]
i
[%]
m
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Presenter
Presentation Notes
Task Timing
When performing analog output, the task can be timed to Generate 1 Sample, Generate n Samples, or Generate Continuously. 
Generate 1 Sample: Use single updates if the signal level is more important than the generation rate. You can use software timing to control when your device generates a signal. This operation does not require any buffering or hardware timing.  
Generate n Samples: You can use software timing or hardware timing to control when a signal is generated. With software timing, the rate at which the samples are generated is determined by the software and operating system instead of by the measurement device. With hardware timing, a TTL signal, such as a clock on your device, controls the rate of generation. A hardware clock can run much faster than a software loop. A hardware clock is also more accurate than a software loop. Use Generate n Samples if you want to generate a finite time-varying signal, such as an AC sine wave.
Generate Continuously: Continuous generation is similar to generate n samples, except that an event must occur to stop the generation. 
Task Triggering
Start Trigger: This trigger starts the generation.
Reference Trigger: The reference trigger is not supported for analog output tasks.


BrojacCi (Counters)

Brojac je digitalno kolo za
merenja vremena.

TipiCne primene su:
 brojanje dogadaja
merenje frekvencije
merenje perioda
odredivanje pozicije
generisanje impulsa

Brojacki registar — sadrzi trenutnu vrednost brojacCa

Source — ulaz koji inkrementira vrednost registra

Gate — kontrolni ulaz koji dozvoljava funkciju brojaca

Output — signal koji generise brojac, najcesce povorka impulsa
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Presenter
Presentation Notes
A counter is a digital timing device. You typically use counters for event counting, frequency measurement, period measurement, position measurement, and pulse generation. A counter contains four main components: a count register, a source, a gate, and an output.
Count Register—Stores the current count of the counter. You can query the count register with software.
Source—An input signal that can change the current count stored in the count register. The counter looks for rising or falling edges on the source signal. Whether a rising or falling edge changes the count is software selectable. The type of edge selected is referred to as the active edge of the signal. When an active edge is received on the source signal the count changes. Whether an active edge increments or decrements the current count is also software selectable. 
Gate—An input signal that determines if an active edge on the source will change the count. Counting can occur when the gate is high, low, or between various combinations of rising and falling edges. Gate settings are made in software.
Output—An output signal that generates pulses or a series of pulses, otherwise known as a pulse train. 
When you configure a counter for simple event counting, the counter increments when an active edge is received on the source.


)¢

Broja

[ {8 Create Mew ... 2 -
Proces brojaca
INSTRUMENTS" . .
odreden je tipom

Select the measurement type for the = Acquire Signals —= mere nJa :

task. Analog Input

hizek s 2 collection of one or more @ Counterlnput elvica impulsa,
and other properties. "
Fge Count frekvencija
b

Frequency

Periad *pe riod ,

Pulse Width v . .

Semi Period .Slrlna ImpUIsa,
Two Edge Separation | .poluperiod’

Position { . e .
EI Linear .pOZICIJa, Itd.
£ Angular
Digital Input

13

m [ B e [ @ 3

To have multiple measurement types
within a single task, you must first create
the task with one measurement type.
After you create the task, click the Add
Channels button to add a new
measurement type to the task.

m

Ili generisanja:
ok | [ Nets | [ e | epovorka impulsa.

]
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Presenter
Presentation Notes
Use analog output to perform digital-to-analog (D/A) conversions. An analog output task can be voltage or current.
To perform a voltage or current task, a compatible device must be installed that can generate that form of signal.


Brojaci — dijalog za konfiguraciju procesa (frekvencija)

Configuration | Advanced Timing | Logging |

Dijalog za konfiguraciju:
kanali,

Channel Settir

Frequency

Detais

Gl the Add Channels button

Min
Starting Edge
Rising E|

Measurement Method
1 Counter {Low Freguency)

=]

Connect Your Signal
to (Input Terminal):

{(+) o add more channels fo PFI3 Custom Scaling \
the task. >
Mo Scale= E| (@ L
Acquisition Mode Samples to Read Rate (H
1 Sample {(On Demand) E|
°
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Presenter
Presentation Notes
Task Timing
When performing analog output, the task can be timed to Generate 1 Sample, Generate n Samples, or Generate Continuously. 
Generate 1 Sample: Use single updates if the signal level is more important than the generation rate. You can use software timing to control when your device generates a signal. This operation does not require any buffering or hardware timing.  
Generate n Samples: You can use software timing or hardware timing to control when a signal is generated. With software timing, the rate at which the samples are generated is determined by the software and operating system instead of by the measurement device. With hardware timing, a TTL signal, such as a clock on your device, controls the rate of generation. A hardware clock can run much faster than a software loop. A hardware clock is also more accurate than a software loop. Use Generate n Samples if you want to generate a finite time-varying signal, such as an AC sine wave.
Generate Continuously: Continuous generation is similar to generate n samples, except that an event must occur to stop the generation. 
Task Triggering
Start Trigger: This trigger starts the generation.
Reference Trigger: The reference trigger is not supported for analog output tasks.


Digitalni ulaz/izlaz

i "
& Create New ... m

. Digitalni

ulaz/izlaz moze eetect the mosmurement tvpe fortne || @ Acunesignai

task. Analeg Input

w [ agn
prOCItatI III A task is a collection of one or more Counter Input

wvirtual channels with timing, triggering,
and other properties.

I I Digital I
uplsatl na To have multiple measurement types = 'gitalInput
. . - vﬂthin aksintile task, you must f1i:rst create & Linelnput

t t i .
pOJedInacnu Afferay?uuv:rea‘:;ih:i::iri?:inthtgfdd j= Pert Input
Channels button to add a new
TNl = t type to the task. @ TEDS
IInIJu III port measurement type to the tasl
» Digitalni port je

skup linija

Generate Signals

< Back Next > Finish /
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Presentation Notes
Measuring and generating digital values is used in a variety of applications including controlling relays and monitoring alarm states. Generally, measuring and generating digital values is used in laboratory testing, production testing, and industrial process monitoring and control.
Digital I/O can read from or write to a line or an entire digital port, which is a collection of lines. 
You can use the digital lines in your DAQ device to acquire a digital value. This acquisition is based on software timing. On some devices, you can configure the lines individually to either measure or generate digital samples. Each line corresponds to a channel in your task.
You can use the digital port(s) in your DAQ device to acquire a digital value from a collection of digital lines. This acquisition is based on software timing. You can configure the ports individually to either measure or generate digital samples. Each port corresponds to a channel in your task.



Digitalni ulaz/izlaz — dijalog za konfiguraciju

Configuration | Triggering | Advanced Timing | Logging |

Channel Settings

ik the Add Channels button
{+) fo 3dd more channels fo
the task,

Y

[ trwert All Lines In Eort

-

Timing Settings
Acquisition Mode
1 Sample (On Demand)

[
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Presenter
Presentation Notes
Task Timing
When performing analog output, the task can be timed to Generate 1 Sample, Generate n Samples, or Generate Continuously. 
Generate 1 Sample: Use single updates if the signal level is more important than the generation rate. You can use software timing to control when your device generates a signal. This operation does not require any buffering or hardware timing.  
Generate n Samples: You can use software timing or hardware timing to control when a signal is generated. With software timing, the rate at which the samples are generated is determined by the software and operating system instead of by the measurement device. With hardware timing, a TTL signal, such as a clock on your device, controls the rate of generation. A hardware clock can run much faster than a software loop. A hardware clock is also more accurate than a software loop. Use Generate n Samples if you want to generate a finite time-varying signal, such as an AC sine wave.
Generate Continuously: Continuous generation is similar to generate n samples, except that an event must occur to stop the generation. 
Task Triggering
Start Trigger: This trigger starts the generation.
Reference Trigger: The reference trigger is not supported for analog output tasks.


Pregled

* NI MAX je osnovni alat za konfiguraciju i testiranje DAQ
uredaja.

 DAQ Assistant je ExpressVI koji se koristi za brzo
konfigurisanje akvizicionog uredaja i samu akviziciju
signala: semplovanje ili generisanje.

 VecCina aplikacija moze da se realizuje pomocu DAQ
Assistant. Za slozenije zahteve, koji zahtevaju
sinhronizaciju i precizna vremenska ogranicenja, na
raspolaganju su VI iz palete Measurement I/O/NI-DAQmX.

« DAQ Assistant podrzava sledece tipove akvizicije: analogni
ulaz, analogni izlaz, digitalni ulaz, digitalni izlaz | operacije
sa brojacima.
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Presentation Notes
Do not immediately display this slide.

Suggested questions for class participation:

How are DAQ Boards configured?
How can you test the configuration of your board?
 
Point out that more in-depth DAQ information is available in the LabVIEW DAQ course.


Waveform tip podataka



Waveform tip podatla

« Waveform tip

« Manipulacija waveform tipom podataka.
« GrafiCka prezentacija podataka

* Analiza signala (DFT, FFT, filtri)



Waveform tip

Waveform Graph Plak O m

5-
4 -

Waveform tip podataka je klaster sa
tri komponente:

« t0 - pocCetno vreme
« dt - vremenski prirastaj o
« Y - niz amplituda signala

Lo)
1

Amplitude

=] — r
1 | |

Lo e o
1 1

Amplitude

ra
|

1_
] D_' 0.002 0,004 0.006
00:00:00,000 PM 3 Tirme
MM DD Y Build % aveform
] avefarm Graph 2
1] Bundle|
0,001 s 0,001 _4 =
B =
0 OfL 254500 ] OfL 203040500

Build Waveform (apsolutno vreme) Klaster (relativno vreme)
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Waveform Chart, Waveform Graph i XY Graph

Controls » Graphs and Charts paleta

Wanveform Graph Data m

T
Plot Legend
(taCke i linije)

Scale Legend

/Graph Palette
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Presentation Notes
A graph is a 2D display of one or more data arrays. Data arrays 
 are called plots.

Two types of graphs:
 
Waveform Graph: Plots array of numbers vs. its index. 
 Ideal for arrays with evenly distributed data points. Used 
 for time-varying waveforms.
XY Graph: Plots one array vs. another. General purpose. 
 Good for multivalued functions, such as circular shapes or 
 waveforms with a varying timebase.
Both look similar on front panel.

To place a graph on the front panel, choose the appropriate graph
 from the Graph subpalette of the Controls palette.


Prilagodavanje grafika i dijagrama

Desnim klikom na kontrolu | selekcijom menija Visible
Items mogu se prikazati:

Feturn to Zoom Button  Pan Button

standard Mode |
| 22 I Graph paleta

* Plot Legend

 Digital Display
 Scrollbar ) o
« XandY Scale

« Graph Palette il o
« Scale Legend ¥ Axis| |DegF &%) | Legenda

yd ~,
Scale Labels ocale Format Buttons
Autoscale Buttons

Lock Autoscale Switches

Zoom paleta
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Presentation Notes
You can extensively customize charts and graphs.
Use the Show option in the pop-up menu to add Digital Displays for the traces, the Palette for the chart, and Scroll Bars for the X axis.
You can change the font style and color for the axis labels by highlighting one of the numbers on the axis you want to change with the Labeling tool and then choosing the style and color you want from the Text menu.
Instructor: Demonstrate the zooming tools on your computer. Go slowly so the students can absorb the information and practice.


Parametri dijagrama i grafika

{3 Chart Properties: Waveform Chart

Prilagodenje
izgleda

Appearance | Display Format | Plots | Scales | Documentation | Data Binding

Time (X-Axis) v e Format i
Type Digits Precision Type .

A | [0 = Digits of precision v preCIZnOSt
Scientific

Automatic formatting [ ] Hide traili
| rotation ide trailing zeros pod ata ka

Exponent in multiples of 3

Decimal [] Use minimum field width d Ob“k graﬁka
Hexadecimal - -

Octal - =

Binary

Pad with spaces on |eft i Skal i ra nje

Abhcnlhida Heme

 Dokumentacija

(@) Default editing mode

() Advanced editing mode
oK Cancel Help
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Dijagram — Waveform Chart

Wi aveform Chart

75.0-
107

115 120 125 130 135 140 145 150
Tirne

Strip Chart Scope Chart

Time

Time
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Running A,

Current Temp

Sweep Chart

- |

Time

Waveform
Graph — Crta
numericki niz
prema
Indeksima
elemenata

Tri nacCina
Iscrtavanja:

e Strip chart

» Scope chart

* Sweep chart


Presenter
Presentation Notes
LabVIEW has three types of charts:

Strip chart: Scrolling display. 
Scope chart: Retracing display. The plot is erased after reaching the right border of the plotting area.
Sweep chart: Like the scope chart, but the plot is not erased. Instead, a vertical line marks new data and moves across the display as data is added.

Place on the front panel by selecting the Graph subpalette of the Controls palette.

Because less overhead is involved in retracing the plot, scope and sweep charts are much faster. To increase the speed of the strip chart, disable the X axis.

Describe the graphic: A chart may have one trace or multiple traces.


Formiranje dijagrama

Jednostruki dijagram

Scope Chart

DEL]
DEL]

v . E'B-'I'_"dle Scope Chart
Visestruki dijagram uN
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Presentation Notes
For a single plot, wire from the numeric control to the chart terminal.

For multiple traces, bundle each number together and then wire to the strip chart.

Open the chart example with the Example Wizard. It is important that students know that these examples are shipped with the package. If they have questions about how to wire to a strip chart, they have a good resource that shows all possible ways to display data on a chart.

Transition to next topic: Now we will discuss topics related to plotting: chart properties and mechanical action of booleans.


Waveform graph — jednostruki grafik

100 HM

Uniformna X

Waveform Graph

0Sa : .

X, =0.0
dX=1.0 i F

100 HN] ¥0 |3

Uniformna X

oSsa AX 5 BET + W;nflhrm Graph
= EE e

X, 1 dX prema

parametrima i il

Waveform

klastera
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Presentation Notes
Because the Bundle function is used with graphs, be sure to 
 briefly introduce the idea of clusters. Clusters allow you to group 
 different data types together into one structure. In this lesson, they 
 are useful to control the x-axis scaling attributes.

Bundle function: Used to combine two or more elements of like 
 or different data types. Remind the class that they used this function 
 to bundle arrays in multiplot strip chart.

There are several different ways to plot a waveform graph:
Example 1: Bundle the array with the initial X value (Xo) 
 and interval between X values (Delta X). The terminal looks 
 like a cluster of objects because the data was bundled. 
 (Called a cluster).

Example 2: For simple plots, the array can be passed 
 directly to the waveform graph terminal. Assumes the
 initial X value is 0 and the X increment is 1. The terminal
 is an array of double-precision numbers.

Note that auto-indexing is used in the above examples.



Waveform graph — visestruki grafik

100 M

Svaki niz je
poseban grafik:
X, =0.0
dX=1.0

Build Array  Waveform Graph

o-lH b

Svakinizje Lo ol

I A |05 w131
poseban graflk: B ¢+.==. Euild &rray  Wawveform Sraph
X, idX prema furde R
t . A, 2 —I!!+
parametrima = c -
Waveform i J
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Presentation Notes
If a 1D array is wired to a waveform graph, the graph assumes it is one plot. When a 2D array is wired to a waveform graph, the graph assumes each row in that array is a separate plot.

Use the Build Array function to create a 2D array input for multiplot graphs:

Example 1: A combination of two single-plot examples without Xo and Delta X defined (Example 2 from the previous slide). The Build Array function creates a 2D array input to the waveform graph. The terminal is a 2D array of double-precision numbers.

Example 2: A combination of two single-plot examples with Xo and Delta X defined (Ex 1 from previous slide). The Build Array function creates a cluster array input to  the waveform graph. The terminal is an array of clusters, because each graph is a cluster. 


XY Graph

« XY Graph — Crta vrednost jednog niza u odnosu na drugi

* Neuniformna X osa
« Dva razliCita niza X i Y odreduju taCke grafika

wY Graph

Flot 0 g

YoAxis

100 N

Sine & Cosine
- Bundle =¥ Graph

(E}f et ]
L
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Presentation Notes
The XY graph looks identical to the waveform graph on the panel.

Does not assume that the X-axis has a constant interval. �Array of X values and array of Y values must be provided.�More flexible than the waveform graph.

Explain the slide: Generate two arrays, one for X values and other for Y values. Bundle arrays wire into the XY graph.

Explain that an X array 1,2,3,4,5 and a Y array 0,1,0,1,0 will result in a graph with points ((1,0)(2,1)(3,0)(4,1)(5,0)).

Show the class some graph examples using the Example Wizard:
Examples of ways to graph charts (Charts.vi), waveform graphs (Waveform Graph.vi), and XY graphs (XY Graph.vi).

Very useful reference.



Grafici i dijagrami — pregled

Context Help prozor objasnjenja za grafike i dijagrame

[DBL] [=na]

s Context Help i+ Context Help if>! Context Help _ O] x|
Waveform Charts: ;l Waveform Graphs: -
XY Graphs:

Wire data directly to chart: YWire data directly to wawveform graph:

Data | Rezulting Chart Y Array | Resulting Graph Single F'I:taf:'azraph.

Scalar | Single plot - 1pt T Single Plat 2% Graph

10 Single Plot - 1 or more pts WhT Single Plat Y array ol 1] I:SinglepF'I-:-tj

WDT Single Plot - 1 or mare pts 20 Fultiplat

20 FMultiplot - 1 ar more pts . L, Fultiplot #Y Graph
WDT (%Waveform Data Typel includes timing info. WDT (Waveform Data Type) includes timing info. single plat 1

. . . Others default to O for =g and 1 for A, 0+

Or combine paints with a bundle nade Combine timing information using a bundle node e o] tN g::[;; = :E{: pl?lr;:g;l

i i waveform Chart e _néu e

|:-t|'~| E + (Na;ﬁ:-.tngrim u & EI':E;L#: W avetorm Graph See the example: XY Graph.vi

Y array =l -
u] timing inf tion in WDT. I I I
ruse Hming antarmatien in See the example: Waveform Graph.vi 5|7 I K f"f'g
See the example: Charts.vi
il -
GRER AR ERER ay
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Presentation Notes
Demonstrate to the students how the Help window gives you valuable wiring information about charts and graphs and  which one you have.


Pregled

« Waveform tip podatka je klaster koga Cine poCetno vreme,
vremensKi prirastaj i numericki niz podataka.

* VVreme moze biti apsolutno (u odnosu na sat realnog
vremena) i relativno (u odnosu na neku referentnu tacku).

« Waveform Chart je numericCki indikator koji prikazuje jedan
ili vise grafika. Ima tri naCina iscrtavanja:

 Strip chart prikazuje podatke koji pristizu kontinualno, skrolujuci
panel s leva na desno.

« Scope chart prikazuje podatke iscrtavajuci s leva na desno. Nakon
Sto se panel sipuni, grafik se briSe i iscrtavanje kreCe od krajnje
leve tacCke.

« Sweep chart prikazje podatke kao i scope chart, pri Cemu stare
podatke prikazuje na desnoj, a nove na levoj strani panela, odojene
crvenom linijom.

42


Presenter
Presentation Notes
Do not immediately display this slide.

Suggested questions for class participation:

What are the three update modes for a chart?
What is the different between a chart, graph and XY graph?
What would you use to plot data if you wanted to see the temperature versus the pressure?
What would you use to plot the temperature map of an X-Y plane?


Pregled, nastavak

« Waveform graph i XY graph prikazuju nizove podataka.

« Desnim klikom na Waveform graph/chart kontrolu mogu se
podesiti atributi i stilovi grafika.

* Moze se prikazati vise grafika pomocu Build Array funkcije,
odnosno pomocu Bundle funkcije za dijagrame i XY grafike.

« Context Help moze biti od pomoci prilikom vezivanja
Waveform chart/graph indikatora.
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