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Akvizicija i generisanje signala 
u LabVIEW



Akvizicija i generisanje signala u LabVIEW

• Sprega akvizicionog uređaja, računara i virtuelnog instrumenta.
• DAQmx drajveri
• Measurement & Automation Explorer.
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Osnovni zadatak digitalnih akvizicionih 
sistema (DAQ) je merenje ili 
generisanje realnih, fizičkih signala

DAQ sistem se sastoji:

•Senzora/aktuatora/transdusera
•Kondicionera signala
•DAQ uređaja
•Drajvera
•Softvera

Definicija i konfiguracija

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.
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Measurement & Automation Explorer (MAX)

Hardverska konfiguracija sistema

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.



Uređaji i interfejsi

• Prikazuje instaliranje i 
prepoznate akvizicione 
uređaje

• Uključuje alate za  
konfiguraciju i testiranje 
akvizicionog uređaja
• Raspored pinova
• Test panel
• Testiranje
• Kalibracija
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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

• Alat za testiranje 
uređaja
• Analognih ulaza
• Analognih izlaza
• Digitalnih I/O
• Brojača

• Efikasan alat za 
otklanjanje 
grešaka
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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

• Definisanje različitih 
skala

• Prikazuje definisane 
skale

• Rekonfiguracija 
postojećih skala
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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

• Svala skala ima 
sledeće atribute:
• Ime i opis
• Tip (linearna, 

polinomska i tabelarna)
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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.
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Signali ai 0
ai 1
ai 2

Sinusoida 1

Sinusoida 2

Sinusoida 3

Imena kanala (channels)

Procesi (Tasks)
Timing i Triggering

Kanali i procesi

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.
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Kanali i procesi

• Sva merenja se obavljaju preko virtuelnih kanala, koji 
predstavljaju skup parametara kao što su logičko ime 
kanala, realni fizički 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 moguće je izvršiti agregaciju više 
različitih kanala u jedan proces (task) koji predstavlja 
merenje, odnosno generisanje signala, pri čemu će svi 
kanali imati isti način akvizicije.

• Analogno kanalima, procesi se mogu kreirati globalno 
na nivou sistema, i preko aplikacionog interfejsa 
programski.



Data Neighborhood

• Konfiguracija virtuelnih 
kanala i procesa na 
nivou sistema

• Prikazuje konfigurisane 
kanale

• Objedinjuje alate za 
testiranje i 
rekonfiguraciju kanala i 
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

• Kreiranje virtuelnih 
kanala i procesa:
• Analogni ulaz
• Analogni izlaz
• Digitalni I/O

• Svaki kanal ima 
sledeće atribute:
• Ime i opis
• Tip senzora
• Opseg (određuje 

pojačanje)
• Povezivanje 

(diferencijalno, 
RSE, NRSE)

• Skaliranje 13

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.
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NI-DAQmx drajveri:

• VIs orijentisani ka 
specifičnom procesu –
tipu merenja

• Jedan skup VI za sve 
tipove merenja

Akvizicija u LabVIEW

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.
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Jedan skup VI za akviziciju 
analognih signala, digitalnih 
signala i brojače

DAQ Assistant Express VI
• Za brzo i jednostavno 

programiranje DAQ uređaja
• Kreira lokalni zadatak
• Većina aplikacija se može 

realizovati samo pomoću 
DAQ Assistant Express VI

NI-DAQmx

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.
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DAQ Assistant

Tip merenja može 
biti:
• Analogni ulaz
• Analogni izlaz
• Brojački ulaz
• Brojački izlaz
• Digitalni I/O

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.
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Analogni ulaz

Proces analognog 
ulaza je specificiran 
ulaznom veličinom:
• napon,
• struja,
• frekvencija,
• naprezanje,
• otpornost,
• temperatura,
• pritisak,
• ubrzanje,
• sila,…

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.
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Analogni ulaz – izbor fizičkih kanala

• Nakon izbora 
akvizicije, može se 
izabrati jedan ili više 
fizičkih kanala, koji 
su na raspolaganju

• U listi su prikazani 
svi akvizicioni 
uređaji vezani za 
računar, a 
podržavaju tip 
akvizivcije

• Svi kanali u jednom 
procesu će imati isti 
način akvizicije

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.
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Analogni ulaz – dijalog za konfiguraciju procesa

Dijalog za konfiguraciju:
• kanali,

• opseg signala,

• skaliranje i jedinice,

• povezivanje terminala,

• frekvencija semplovanja
i broj semplova

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. 
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Analogni ulaz – povezivanje

Analogni ulazi kartice se mogu 
povezati na tri načina:
• sa jednim priključkom bez 

referentne tačke (NRSE - non-
referenced single-ended)

• sa jednim priključkom i 
referentnom tačkom (RSE -
referenced single-ended)

• diferencijalno.

U realizaciji je najčešće korišćen 
diferencijalni način 
povezivanja adi eliminacije šuma koji
nastaje naliniji razvodni blok – kartica
i 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. 
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Snimanje podataka

• Često je potrebno podatke dobijene akvizicijom snimiti radi 
offline analize,

• LabVIEW ima nekoliko Express VI za čitanje i upisivanje 
podataka u fajl – LabVIEW Measurement File *.lvm

• LabVIEW Measurement File je ASCII kodiran tekstualni fajl

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.
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Analogni izlaz

Proces analognog
izlaza je 
specificiran 
signalom:
• napona,
• struje.

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.
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Analogni izlaz – dijalog za konfiguraciju procesa

Dijalog za konfiguraciju:
• kanali,

• opseg signala,

• skaliranje i jedinice,

• povezivanje terminala,

• frekvencija generisanja i 
broj semplova

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.
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Brojači (Counters)

Brojač je digitalno kolo za 
merenja vremena.
Tipične primene su:
• brojanje događaja
• merenje frekvencije
• merenje perioda
• određivanje pozicije
• generisanje impulsa

Gate

Source

Output

Brojački registar – sadrži trenutnu vrednost brojača
Source – ulaz koji inkrementira vrednost registra
Gate – kontrolni ulaz koji dozvoljava funkciju brojača
Output – signal koji generiše brojač, najčešće povorka impulsa

Registar

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.
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Brojači

Proces brojača 
određen je tipom 
merenja:
•ivica impulsa,
•frekvencija,
•period,
•širina impulsa,
•poluperiod,
•pozicija, itd.

ili generisanja:
•povorka impulsa.

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.
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Brojači – dijalog za konfiguraciju procesa (frekvencija)

Dijalog za konfiguraciju:
• kanali,

• opseg signala,

• skaliranje i jedinice,

• metod merenja i aktivna 
ivica impulsa,

• frekvencija semplovanja
i broj semplova

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.
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Digitalni ulaz/izlaz

• Digitalni 
ulaz/izlaz može 
pročitati ili 
upisati na 
pojedinačnu 
liniju ili port

• Digitalni port je 
skup linija

Presenter
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.
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Digitalni ulaz/izlaz – dijalog za konfiguraciju

Dijalog za konfiguraciju:
• linija/port

• invertovanje linije/porta

• frekvencija semplovanja
i broj semplova

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.
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• NI MAX je osnovni alat za konfiguraciju i testiranje DAQ 
uređaja.

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

• Većina aplikacija može da se realizuje pomoću DAQ 
Assistant. Za složenije zahteve, koji zahtevaju 
sinhronizaciju i precizna vremenska ograničenja, na 
raspolaganju su VI iz palete Measurement I/O/NI-DAQmx.

• DAQ Assistant podržava sledeće tipove akvizicije: analogni 
ulaz, analogni izlaz, digitalni ulaz, digitalni izlaz i operacije 
sa brojačima.

Pregled

Presenter
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.
• Grafička prezentacija podataka
• Analiza signala (DFT, FFT, filtri)



Waveform tip

Waveform tip podataka je klaster sa 
tri komponente:
• t0 - početno vreme
• dt - vremenski priraštaj
• Y - niz amplituda signala

Build Waveform (apsolutno vreme) Klaster (relativno vreme)
32
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Controls » Graphs and Charts paleta

Plot Legend
(tačke i linije)

Graph Palette
Scale Legend

Waveform Chart, Waveform Graph i XY Graph

Presenter
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.
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Prilagođavanje grafika i dijagrama

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

• Plot Legend 
• Digital Display 
• Scrollbar 
• X and Y Scale 
• Graph Palette
• Scale Legend

Graph paleta

Scale

Legenda

Zoom paleta

Presenter
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.
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Parametri dijagrama i grafika

• Prilagođenje 
izgleda

• Format i 
preciznost 
podataka

• Oblik grafika
• Skaliranje
• Dokumentacija
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Dijagram – Waveform Chart

Waveform 
Graph – Crta 
numerički niz 
prema 
indeksima 
elemenata

Tri načina 
iscrtavanja:
• 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.
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Jednostruki dijagram

Višestruki dijagram

Formiranje dijagrama

Presenter
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.
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Uniformna X 
osa
X0 = 0.0
dX = 1.0

Uniformna X 
osa
X0 i dX prema 
parametrima 
Waveform 
klastera

Waveform graph – jednostruki grafik

Presenter
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.
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Svaki niz je 
poseban grafik: 
X0 = 0.0
dX = 1.0

Svaki niz je 
poseban grafik:
X0 i dX prema 
parametrima 
Waveform 
klastera

Waveform graph – višestruki grafik

Presenter
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. 
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• XY Graph – Crta vrednost jednog niza  u odnosu na drugi 
• Neuniformna X osa
• Dva različita niza X i Y određuju tačke grafika

XY Graph

Presenter
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.
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Context Help prozor objašnjenja za grafike i dijagrame

Grafici i dijagrami – pregled

Presenter
Presentation Notes
Demonstrate to the students how the Help window gives you valuable wiring information about charts and graphs and  which one you have.
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• Waveform tip podatka je klaster koga čine početno vreme, 
vremenski priraštaj i numerički niz podataka.

• Vreme može biti apsolutno (u odnosu na sat realnog 
vremena) i relativno (u odnosu na neku referentnu tačku).

• Waveform Chart je numerički indikator koji prikazuje jedan 
ili više grafika. Ima tri načina iscrtavanja:

• Strip chart prikazuje podatke koji pristižu kontinualno, skrolujući 
panel s leva na desno.
• Scope chart prikazuje podatke iscrtavajući s leva na desno. Nakon 
što se panel sipuni, grafik se briše i iscrtavanje kreće od krajnje 
leve tačke.
• Sweep chart prikazje podatke kao i scope chart, pri čemu stare 
podatke prikazuje na desnoj, a nove na levoj strani panela, odojene 
crvenom linijom.

Pregled

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?
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• Waveform graph  i XY graph prikazuju nizove podataka.
• Desnim klikom na Waveform graph/chart kontrolu mogu se 

podesiti atributi i stilovi grafika.
• Može se prikazati više grafika pomoću Build Array funkcije, 

odnosno pomoću Bundle funkcije za dijagrame i XY grafike.
• Context Help može biti od pomoći prilikom vezivanja 

Waveform chart/graph indikatora.

Pregled, nastavak

Presenter
Presentation Notes
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