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Exercise 1 - Hardware Configuration

Learn how to detect and configure hardware
Carry out a test measurement to confirm that the setup is connected
correctly

Software and hardware configuration
Estimated time: 20 minutes

Similar to the Windows Device Manager, which manages all peripherals connected
to a Windows PC, MAX (Measurement and Automation Explorer) manages all NI
hardware and software. This application is installed with most NI software
packages. In this exercise, you will look at the most used features of MAX
including Software and Devices and Interfaces.

ni.com/daqg

1.

2.

3.

Once your hardware is connected and powered on, open MAX by double
clicking the icon on the desktop or navigating to Start » All Programs »
National Instruments » Measurement & Automation Explorer.

After MAX launches, expand My System » Devices and Interfaces. You
should be able to see any hardware attached to your local machine:

& NI cDAQ-9178 "cDAQ3" - Measurement & Automation Explorer =El X
File Edit View Tools Help
a B My System H £ Refresh | + Reset [ Self-Test +% Hide Help
- B Data Neighborhood
- Back
4 4 Devices and Interfaces 8 = 5
ASRLIZINSTR "COM1" Settings NI
ASRL3:INSTR "COM3" CompactDAQ Ch
4@ NICDAQ-9178 "cDAQ3" Name cDAQ3 Basics
@ 1:NI19211 "cDAQ3Mod1" What do you want to do?
@ 2:N19215 "¢DAQ3Mod2" Vendor National Instruments Vet
es
@ 3:N19472 "CDAG3Mod3" Model NI cDAQ-9178 communication to
@ 4:NI19234 "cDAQ3Mod4" Serial Number 01484150 the chassis
@ 5:NI9263 "cDAQ3Mods" yRemove the
# ©:N19237 (DSUB) "cDAQ3Mod6” Status Present chassis
» .4 Network Devices »add a C Seri
a C Series
> @ NI—?MAde Devices = | Module
’ @‘ prmorical Datz Slot Details VRun the NI-
) = SCaﬁwES DAQMX Test
> oftware 3 Panels
. ] VI Drivers Slot  Model Name Serial Number
» B3 Remote Systems 1 NI9211 cDAQ3Modl 01760095
2 NI9215 cDAQ3Mod2  00ECOAD4
3 NI 9472 cDAQ3Mod3  015A28E1
4 NI9234 cDAQ3Mod4  018221F4
5 NI 9263 cDAQ3Mod5  01729D9D
6 NI 9237 (DSUB) cDAQ3Mod6  016FF8BE
= settings |= Attributes|# Device Routes|#? Synchronization

Within MAX, you can ensure that your hardware is properly connected,
check external connections, rename your devices, and even simulate
devices for developing code without attached hardware.

In addition to hardware, you can see all the software installed on the
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machine by expanding My System » Software.
driver and software versions:

Here you can check the

24 Devices and Interfaces - Measurement & Automation Explorer

File Edit View Tools Help
4 &] Software

» W CompactRIO 13.0
%1 V] Compliance Package 4.6

- B LabVIEW 2013
B LabVIEW Run-Time 8.5.1
B LabVIEW Run-Time 8.6.1
B LabVIEW Run-Time 2009 SP1 f6
B LabVIEW Run-Time 2010 SP1
B LabVIEW Run-Time 2011 SP1 12

B2 LabVIEW Run-Time 2012 SP1 f3 (64-bit)

B LabVIEW Run-Time 2012 SP1 f4
B LabVIEW Run-Time 2013
@ LabWindows/CVI Run-Time 2013

R Measurement & Automation Explorer 5.5

> Il Measurement Studio for V52005

1) Create New.. <

Devices and Interfaces

Devices and Interfaces lists installed and detected CAN, DAQ, FieldPoint Serial Controllers, GPIB, IVI, Motion, Serial, VISA, Vision, and VXI
hardware.

If you do not see your devices...

# You have not refreshed the configuration tree
# Your device may not be Windows Plug and Play compatible

What do you want to do?

# Configure an existing device
# Add a non-Plug and Play device

- Il Measurement Studio for V52008
> Il Measurement Studio for V52010
= NIELVISmx 4.5
¥ NIFlexRIO 13.0
% NII/O Trace 3.1
& NIMotion Assistant 13.0
¥ NIPXI Platform Services 3.23
W NIR Series Multifunction RIO 13.0
2 NI Script Editor 1.34
¥ NI System Configuration 5.5
B4 NI TestStand 2013
i NI VeriStand 2013
- ¥ NI Vision Run-Time 2013
¥ NI-4882311

¥ NI-CAN 275 =
4 n »

For more information about using your NI product in MAX, refer to your product-specific help, located on the Help»Help Topics menu item
You can also access NI product help from within MAX help, which you can launch from the Help menu or by pressing <F1>

=

v—' Submit feedback on this topic

(5 Vistt ni.com/support for technical support

% Help

Underneath the software section, you should notice that both LabVIEW and
NI-DAQmx are installed — NI-DAQmx is the driver that lets your PC
communicate with your hardware and LabVIEW is the graphical
programming environment that we will use to program during today's
exercises.

4. Now that you have navigated through and understand the basics of MAX,
you can test the connectivity of the NI CompactDAQ chassis. Right-click the
chassis (cDAQ-917x) under the Devices and Interfaces section and select
Self-Test.

5 - S

74 6:N19237 (DSUB) "cDAQ3Mod6” - Measurement & Automation Explorer

File Edit View Tools Help
4 B My System H
» @ Data Neighborhood

/2 Refresh | [ Configure.. | % Reset [fSelf-Test ¥ Test Panels.. | {3 Create Task.. E4 Device Pinouts * [, Hide Help

4 & Devices and Interfaces Gack @ A
ASRLLNSTR "COM1" Settings NI-
ASRL3:INSTR "COM3™ DAQmx Device
4 &) NICcDAQ-9178 "cDAQ3" Name <DAQ3Mods Basics
: ; m Zi; Egigzmz:; Vendor National Instruments vinat o you want o o7
@ 3:NI9472 "cDAQ3Mod3" Model NI 9237 (DSUB) ;:I(.)"ml:?r:;lt-
@ 4:N19234 "cDAQ3Modd” Serial Number 016FF8RE Panels
@ 5:NI9263 "cDAQ3Mod5" }Remove the
@ 6:NI9237 (DSHR) "rNAN3MNAR" Slot Number 6 device
» L Network Devices % Reset Status Present i "
) @ NFIMAQax Devi[gh SelfTest | resen JView or change
» B Historical Data Test Panels. configuration
» 44 Scales
- 51 Software [ Create Task. External Calibration
» @@ VI Drivers < Configure TEDS...
» B8 Remote Systems. Last Calibrated 7/27/2012 11:17:47 AM
Rename
& Configure... Recommended Next 7/27/2013 11:17:47 AM
Calibration
g5 Device Pinouts Temperature 25.0°C
Help >
-_ Comments

ni.com/daq 5
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If your chassis is properly connected and able to communicate with your PC,
then you will see the following text in the top of MAX window:

H 74 Refresh | Reset [Zh Self-Test
¢ The self test completed successfully. E|
Settings
Mame <DAQ1
Vendor Mational Instruments

Self-testing the chassis is always a good first step after installing new
hardware or software.

To check the signal connections to the NI CompactDAQ chassis, you will
use the NI-DAQmx Test Panels. As an example, we will check the signal
connectivity of the NI 925 analog input module. We will measure the voltage
generated by the solar cell connected to the analog input.

a. Right click on the NI 9215 and select Test Panels...:

w 2:NI'9215 "Voltage_in" - Measurement & Automation Explorer i
File Edit View Tools Help
4 B My System e 3 Refrsh | & Reset [Zh Seli-Test B8 TestPanels.. | [ Create Task... B Device Pinouts @ Configure TEDS.. » Hide Help
(8] Deta Neighborhood
4 6 Devices and Intefaces [Feack =
ASRLLANSTR "COML" Settings
ASRL3:NSTR "COM3" NI-DAQmx Device
@@ ASRLL0:INSTR "LPTL" Name Voltage in Basics
4 ) NIcDAQ-9178 "cDAQL" Ve Natonel . What do you vant to do?
endor ational Instruments
@ 1:MI9211 "Temperature” PRun the NI-DAQmx
o 2N et Model NI82i5 Test Panels
L] ES¢
g i Eiig B selfTest Serial Number Q0E00ADA YRemove the device
- @ e [
il 5 M1926[F Test Paneks.. Slot Number z .;:\',T:enc;;?mgr:unn
: g b N:(QDB {3 CrateTask. Status Present
> 4 Network Dey U5
» (&) NIIMAQdx | & Configure TEDS...
» 1 Historical Data
» a4 Scales Rename External Calibration
> 51 Software
. [ M Drivers ) Device Pinouts Last Calibrated 271972005 23526 AM
b
6 Remote Systems Help Recommended Next 2/19/2006 23526 AM
Calibration
Temperature 20
Comments

=] Settings [=| Attributes

b. Selecting Test Panels brings up a simple utility to check the signals
on each of the channels of the module. \We have to specify the mode
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of acquisition. In our case we will be acquiring the data continuously
at sampling rate 1000 Hz and we wiill collect 500 points at once and
show it on the Test Panel graph. Set the measurement according to
the and press Start. You should see similar pattern as on the figure
below.

-
Test Panels : 2: NI 9215: "Voltage_in"

Analog Input

Amplitude vs, Samples Chart Auto-scale chart [V

c. Cover the solar cell by your hand. You will see that the voltage is
dropping..

d. Every time you set up a new measurement or measurement system,
it is a good idea to confirm that the wiring is correct and that all
software is installed and working correctly. MAX provides the insight
into your system and setup to help you eliminate mistakes early in
your development process.

e. Take a moment to practice with the test panels for the other modules
in the chassis. Notice that test panels are slightly different, each
providing the inputs for measurements supported by the module.

f.  When finished, close any open Test Panel window by selecting
Close.

ni.com/daq 7
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6. For many applications, simply using the default assigned names is not
sufficient. Within MAX, you can very easily rename your modules to match
the module type or measurement.

a. Torename the module, right-click on the module and select Rename.

& 1: NI 9211 "¢cDAQ3Mod1" - Measurement & Automation Explorer E‘E‘é
File Edit View Tools Help
4 B My System H 3 Refresh ‘ “ Reset [G4Self-Test Test Panels... | {8 Create Task.. B Device Pinouts & Configure TEDS. »% Hide Help
> &l Data Neighborhood @Back ]
4 & Devices and Interfaces :
ASRLLINSTR "COML" Settings NI-
ASRL3:INSTR "COM3" DAQmx Device
4 @ NIcDAQ-9178 "cDAQ3" Name cDAQ3Modl Basics
#@ 1: NI 9217 =P amaniodan ¥ 2
X Reset Vendor National Instruments Vet 32 you vent o 4o
X 7 = YRun the NI-
@ 3:N1947 [ Self-Test Model NI 9211 DAQMx Test
: B3 Test Panels... Panel
9 4:N1923 Serial Number 01760D95 anels
@ 5:NI926 @ Create Task. PRemove the
@ 6:N1923 i " Slot Number 1 device
+ 4 Network D & Configure TEDS... Status oresent i N
iew or change
e ponri
» @ Historical Data configuration
> 44 Scales g8 Device Pinouts
» &1 Software Help > External Calibration
sl IVI Drivers ]
- B Remote Systems. Last Calibrated 9/3/2012 7:21:13 AM
Recommended Next 9/3/2013 7:21:13 AM
Calibration
Temperature 25.0°C
Comments
=] Settings =] Attributes|# Device Routes|

b. Rename each of the channel types to descriptive names.

c. Use the following descriptive names to identify your modules

4 B3 NIcDAQ-9178 "cDAQL"
i 1:MI9211 "Termperature”
2 NI9215 "Voltage_in”
# 3: NI9472 "Digital_out"
# 4 NI9234 "Sound_Vibration”
# 5:NI9263 "Voltage out”
# 6: NI19237 (DSUB) "Strain”

¢+ Metwork Devices

Challenge

Go to Help » Help Topics » NI-DAQmx » MAX Help for NI-DAQmx and search for
Simulated Devices and create your own simulated device. You can test your data
acquisition application without real hardware now.

ni.com/daq 8
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. & Devices and Inte Help Topics MNI-488.2 i
» g Historical Data Troubleshooting 4 | NI-DAQMx MAX Help for NI-DAGQmx
» 4d Scales Mational Instruments on the Web 3 NI Vision » NI-DAQmx Help
> & Software ) NI-IVI DAQ Assistant
> [l VI Drivers Technical Support
Mot y [MEECOTPMETINSTOOy
» B Remote Systems Systern Information NI-Metion
MI-Serial
Check for Updates
MI-VISA
Patents MI Switch Executive  »
% About Remote Systems

Operating Syste
System Start Tim

Description

<End of Exercise>
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Goals

Part A

Exercise 2 - Example Finder

e Become familiar with the NI-DAQmx examples
e Run a pre-built example program to acquire your first measurement

Open LabVIEW and Explore the Example Finder
Estimated time: 10 minutes

Installed with NI-DAQmx, the NI-DAQmx examples provide you with a proven
starting point for creating data acquisition applications. By utilizing an example
program, you can eliminate several sources of errors and save time by utilizing
existing code.

1. To access the examples, open LabVIEW by navigating to Start » All
Programs » National Instruments » LabVIEW 2014 Upon launching,
you will see the following Getting Started screen:

L

{3 LabVIEW = | B
| File Operate Tools Help

4 | abVIEW (

- - N —
a. |(_[») Create Project b. |( [5) Open Existing
[+ Show | Projects v [
c d. e
»: ' Find Drivers and Add-ons >/ Community and Support b/ Welcome to LabVIEW
Con d expand the Pa on forums or m bVIEW and upgrade
) LabVIEW News | pioy,the LabVIEW Skils Guide Wil inprove Your Work

2. The opening screen provides paths for developing code, recalling
previously opened programs and finding support or help resources.

a.

Create Project— Selecting Create Project will launch a screen
with options to create new code from existing templates and
sample projects. Code architectures like the State Machine and
Actor Framework are included in the templates and you can
quickly get up and running by creating them from this dialog box.
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The sample projects are ready-to-run code built using best
practices for scalable development. Using the templates and
sample projects, you should never have to start a LabVIEW
application from scratch.

Create Project of X
Choose a starting point for the project:

Al Blank Project 7emplaies

Templates %EJ Creates a blank project.

Sample Projects

Blank VI Templates
ﬂ Creates a blank VI

Simple State Machine Templstes
<é> Facilitates defining the execution sequence for sections of code. More Information

Queued Message Handler
4B Fadilitates multiple seciions
Information

a between them. More

Creates o0 lent tasks that communicate with each other
This te More Information

porting the measurement to disk. This sample
ore Information

...... o] ’I-:wlélléf; 332

Feedback Evaporative Cooler =

.... Im

Continuous Measurement and Logging (NI-DAQmx)
Gd implements a continuous data a application

Finita Maasnramant (MLNAOMYY S=mle Srniaste -

Open Existing — As you work on programs today, you can quickly
recall projects that you have worked on within the Open Existing
section or press the Open Existing button to browse for your
code.

Find Drivers and Add-ons — For most hardware connected to your
PC, you will need to use a hardware driver. Today, you will be
using NI CompactDAQ, which utilizes the NI-DAQmx driver. This
same driver works for hundreds of data acquisition devices,
enabling you to reuse code from device to device and application
to application.

Community and Support— For those times when you get stuck,
NI has a vibrant community of LabVIEW developers and data
acquisition experts. The forums are a free support resource that
is monitored by both NI Applications Engineers and NI
enthusiasts to ensure that you will get the support you need.
For more immediate support, you can call or email NI
Applications Engineers directly as one of the many benefits of
the LabVIEW Standard Service Program (SSP).

Welcome to LabVIEWW - After today, you will be familiar with
using the LabVIEW environment. To move beyond simple

11
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programming tasks and access more in-depth proficiency
training, refer to the help and training resources in the Welcome
to LabVIEW link.

3. Today, we will be using several examples as starting points for our
code. To open the NI-DAQmx examples directory, select Help » Find
Examples from the LabVIEW Getting Started screen.

4. Once the NI Example Finder launches, navigate to Hardware Input and
Output » DAQmMX.

5. Navigate the DAQmx directory and read some of the capabilities of the
examples. Each example has a descriptive name, but you can find out
more capabilities of the program by reading the descriptions in the
Information section.

ﬁ NI Example Finder

Browse Search

Browse according to!

= ] |

Double-click an example to open it.
Z Distributing and Documenting Applications -
Z) Favorites
2 Fundamentals
23 Hardware Input and Output

5] DAQMx
3 Analog Input
Bridge - Continucus Input.vi
Current - Continuous Input.vi
Current - SW-Timed Input.vi
IEPE - Continuous Input.vi

Information

Description: -
This example, while not
specifically written for the
LabVIEW Real-Time Module,

runs on RT targets.

@ Task

C Directory Structure

This example demonstrates how
to continuously acquire voltage
measurement using a DAQmx
device,

m

For instructions on how to

Resistance - Continuous Inputavi
RTD or Thermistor - Centinuous Input.vi
Strain (Rosette) - SW-Timed Input.vi

connect your signals to the DAQ
device, refer to your device
documentation,

Strain - Continuous Input.vi
Thermocouple (with OTCD) - Continuol
Input.wvi

Thermocouple - Continugus Input.vi Requirements

AARE AR AARAARAARAA

Thermocouple - SW-Timed Input.vi The following devices can run this
Voltage (with Events) - Continuous example: =
Input.vi USE-8234
- Veltage - Continuous Input.vi UsB.9233
Voltage - Finite Input.vi yspaidl
Visit ni.com g put- USB-4432
for more examples Voltage - SW-Timed Input.vi MI9232 (DAQ
Z Analog Output NI19733
Hardware =3 Counter Input 19234 -
Find hardware E' Z Counter Output - |4 b

[T Limit results to hardware Add to Favorites ] [Setup...] [ Help ] [ Close ]

Each section of the directory includes examples for performing certain
tasks. For example, analog input includes examples for measuring
simple voltage, current, strain, and temperature, whereas the analog
output section includes examples for controlling either voltage or
current.

ni.com/daq 12
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Part B Run a Pre-Built Example
Estimated time: 10 minutes

Now that you are familiar with the different measurement types provided by the
NI-DAQmx examples, you can open and run several that use some of the
hardware in your hands-on kit. We will start with a simple voltage
measurement.

1. In the NI Example Finder, navigate to Hardware Input and Output »
DAQmx » Analog Input and double click Voltage — Continuous Input.vi.
This will launch a VI to continuously measure a voltage channel.

2. When the VI launches, the front panel will be displayed. This is the user
interface and includes controls and indicators for interacting with your
code. In this particular example, notice the controls for selecting the
channel, voltage input ranges, timing parameters and logging location.
Additionally, the front panel includes a graph indicator for instantly
viewing the data on the voltage channels.

Voltage - Continuous Input.vi Front Panel
) P

Fie Edit View Project Operate Tools Window Help
[11] [15pt Application Font |~ |[§= || a5~ ][4~ |

| Channel Settings Acquired Data
| Physical Channel 5

% Devl/ai0 (=)

| MaxVoltage _ MinVoltage
[ (B I [ |
| Terminal Configuration

| ] defautt 2]

Timing Settings 14
| ‘Sample Clock Source .
| % OnboardClock (=)
| %amp\ERatE . .}\cma\iampleRaté .
1000 || 100000 |

Amplitude

Samples perLoop -

1000

Logging Settings
| Logging Mode
| |Efor
L J 55 | | | ' ' ' | ! i i
| TDMS File Path 0 01 02 03 04 05 06 0.7 03 03 1

| ’—H ‘E“ Time

3. To view the code behind the scenes of this front panel, select Window »
Show Block Diagram or use the keyboard shortcut <Ctrl+E>.

4. Expand the block diagram window so that you can see more of the
source code.

You will see a series of Vls used to program your DAQ device to acquire

a voltage signal. LabVIEW uses dataflow to pass information along wires
to sequential VIs. This programming paradigm enables you to better

ni.com/daq 13



‘7 NATIONAL
’ INSTRUMENTS'

program like you think.

{3 voltage - Continuous Inputi Block Diagram

File Edit View Project Operate Tools Window Help
(0] (@] 98] ool

Terminal Configuration Sample Mode
[Continuous Samples 7]
Sample Rate TDMS File Path

15pt Application Font

y
Max Voltage Sample Clock Source Logging Mode
v e

5 = DAQmxTiming §

[AlVoltage <] Sample Clock 7]

Actual Sample Rate
G

Channel Settings Timing Settings Logging Settings Acquire Data

5. The block diagram is organized into the following sections:

1. Channel Settings — In this section, the DAQOmx Create Channel VI
configures the channel on the DAQ device that you intend to use.
In this example, you can configure the range of the device and
terminal configuration (single ended versus differential).

2. Timing Settings — In the Timing Settings section, the DAOmx
Timing V/is used to configure the sample clock on the DAQ
device. Using this VI, you can configure the sample rate, the
sample clock source, and the sampling mode you intend you use.
In this example, the default settings use the on-board clock to
sample continuously at 1000 Hz.

3. Logging Settings — The DAOmx Configure Logging V/is used to set
the location of the logged data file as well as the logging mode.

4. Acquire Data — In this section, the DAOmx Read V/is called inside

a While Loop, allowing this code to continuously acquire data from
the DAQ device until the Stop button is pressed.

ni.com/daqg 14



‘7 NATIONAL
’ INSTRUMENTS'

Most data acquisition applications will follow this flow —

Analog 10 DBL _
1Chan NSamp

Sample Clock | e
Analeg DBL
F 1Chan 15amp
L

Start -
Analog Edge

6. Compare the example program block diagram to the VIs shown in Figure
6. If you open other DAOmx example programs, notice that most follow
this exact flow.

7. For more information about the elements on your block diagram and
front panel, press <Ctrl+H> to bring up the Context Help window. By
hovering over elements in your code, you can see brief descriptions and
the inputs and outputs of each VI. Required input labels are shown as
bold in the Context Help. For more detailed descriptions, you can press
the Detailed help link. Try hovering over a few elements on your block
diagram.

ni.com/daq 15
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Context Help @

P

DAQmx Create Channel (Al-Voltage-Basic).vi

input terminal configuration
minimum value
maximum value -

task in task out
hysical channels
P g == error out
name to assign
units

IO i
custom scale name

Creates channel(s) to measure voltage. If the measurement requires
the use of internal excitation or you need excitation to scale the
voltage, use the Al Custom Voltage with Excitation instance of this
VL

Detailed hel
| 5|?] « »

8. Now that you are familiar with the parts of a basic program, you are
ready to acquire data using this example. To do this, switch back to the
front panel by selecting Window » Show Front Panel or by pressing
<Ctrl+E>.

9. Change the Physical Channel to Voltage_in/aiO.

'
{3 Voltage - Continuous Inputvi Front Panel

File Edit View Project Operate Tools Window Help
’Z = @ ‘15ptAppli:at’mn Font |~ Hgn' “:ﬁav ”gv‘

Channel Settings Acquired Data

Physical Channel 5
M 0ev1/ai0 D]

Strain/ai6
Strain/ai7
Temperature/ai0 3
Temperature/ail
Temperature/ai2 2-
L Temperature/ai3
(T N

Voltage_in/ail =

Voltage_in/ai2

Voltage_in/a3 o
Sample Rate Actusl Sample Rate
[\mg || |[1000.00 |

TT

Amplitude

i

Samples per Loop i

o

Logging Settings
Logging Mode
=

Sl — N A

' |
TDMS File Path 0 01 02 03 04 0.5 06 0.7 08 039 1

B Cl (s )

10.Change the Sample Rate control to 10000 and press the Run arrow ()
to begin acquiring data.

Because your signal is connected to the light sensor in the box, you will
see the output of the light sensor. This signal will have some noise from

ni.com/daq 16
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sources in the room but you should be able to see the effects of placing
your hand over the sensor. You are sampling the signal along with the
noise in the room at 10 kHz - what could be some sources of noise in the
room around you? What could you do to get a better idea of what is

happening to the signal of interest?

-
{3 Voltage - Continuous Input.vi

File Edit View Project Operate Tools Window Help

2]
Channel Settings

Physical Channel

F|[/D Voltage_in/ail |m]
[\nax\u'oltage M" Voltage

E | (5 ]
Iermina\ Cenfiguration

[/ defautt \]

Timing Settings

Sample Clock Source

Samples per Loop

|I/E| OnboardClock |m]
§amp\5 Rate Actual Sample Rate
[10000 |] [10000.00 \]

Logging Settings
Logging Mode

Amplitude

Acquired Data

0.0022 -
0.002-
0.0018 -

m

<End of Exercise>

ECa— | EHEEEEEREEIESNEHERNE
IDMS File Path 0 0.02 0.04 ] 0.06 0.08 01
‘|‘iu |] e ( . Stop
11.Press Stop to stop acquiring data.
12.Exit the program without saving.
17
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Exercise 3 — Sound Acquisition and Octave Analysis

e The first goal is to quickly acquire a set of analog (audio) signals data using the

DAQ Assistant
e The second goal is to perform analysis on that data and display the result of
measurements
Setup In the following exercises you will configure data acquisition equipment,

generate a signal and connect it to an input, AUDIO IN CHO. Then you will
acquire the signal from the AUDIO OUT CHO, analyze it using the FFT, calculate
total harmonic distortion and noise in the signal (THD, SINAD). Later you will
measure sound pressure level and number of additional parameters that are
determined by human perception (octave analysis, tone analysis, etc).

Connections:
Please confirm that:
e Channel 0 of the 9234 module is connected to “AUDIO OUT CHO", and
channel 0 of the 9263 module is connected to “AUDIO IN CHO";
e Simulator is powered, the switch “SPEAKER” in “ON" position, and
“DISTORTION" switch in the position "OFF";

Part A Sound acquisition
Estimated time. 15 minutes

The purpose of this exercise is to use LabVIEW and NI CompactDAQ to quickly

ni.com/daq 18
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set up a program to acquire audio signal from Analog Input module (NI 9234 or
NI 9233).

1. From LabVIEW getting started Window click File » New VI. Or use
<Ctrl+N>.

2. Press <Ctrl+T> to tile front panel and block diagram windows.

3. Save this VI as Sound.vi into folder C:\LabVIEW
Workshop\Exercises\Sound Acquisition and Analysis

4. Pull up the Functions Palette by right-clicking the white space on the
LabVIEW block diagram window.

5. Move your mouse over the Express » Input palette and click the DAQ
Assistant Express V. Left-click the empty space to place it on the block
diagram.

Control Design & Simulation

»
SignalExpress 4
»

Addons 1
Favortes + ™ S
User Libraries L 4 “‘!I E '[ M"
Select a VL. ’ia 431 Input
u
» A § Y|
e @ & =

Exec Control DAQ Assist Instr Assist lnsi(?mm

&[4 [[8l

Simulste Sig  Sim Arb Sig  Acquire Sound

=il

Read Meas File Prompt User File Dialog

6. The Create New... window then appears:
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~
i Create New ... m

INSTRUMENTS™

-

i@ Acquire Signals
Select the measurement type for the

task.

Generate Signals
A task is a collection of one or more
virtual channels with timing, triggering.
and other properties.

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

< Back Next > Finish
|

7. To configure a sound measurement application, click Acquire Signals »
Analog Input » Sound Pressure.
Click the + sign next to the module named Sound_Vibration (NI 9234/3),
highlight channel ai0, and click Finish. This adds a physical channel to your
measurement task.

8. Within the DAQ Assistant configuration dialog, change Acquisition Mode to
Continuous Samples. Change the Samples to Read to 2048.Change the
Rate (Hz)to 12.8k.

9. Click the Run button.
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{#% DAQ Assistant

St

Undo

e

Run

+ X

Add Channels Remove Channels

{@ Express Task | # Connection Diagram

=3

<
Hide Help

[FBack B A

"

1-
500m -
0-
-500m -
_l—l

0

Amplitude

Graph

1
0.08
Time

El Display Type

0.

1 0.12

AutoScale Y-Axis

0.14

Measuring Sound
Pressure

Sound pressure is the
dynamic variation of the
static pressure of air and
is measured in force per
unit area (Pa). The
instantaneous sound
pressure is typically
averaged over 2 certain
duration to give sound

1
0.1599

Giick the

(+#} to add more channels fo

the task.

Max Level (dB)

Sensitivity
10
Sensitivity Units
Add Charmels button mPa =]
dB Reference
20u

100

Iex Source
Internal

Pascals

[=]

Tex Value (A)

[=]

Terminal Configuration

P

seudodifferential

Custom Scaling

<No Scale>

2m

=]

=&

Continuous Samples

Samples to Read

2048k

Rate {Hz)

12.8k

pressure level, Sound
pressure level is
normally represented on
a logarithmic amplitude
scale, which is similar to
the human perception of
hearing. Typical values
on this logarithmic scals
are a sound level of 0
dB, which is the average
threshold of human
hearing, 60 to 70 dB for

"

|~

-

m

Check Autoscale to
have graphs and charts
automatically adjust
their vertical scale to
reflect the data wired to
them.

10. Click Stop and then click OK to close the Express block configuration
window to return to the LabVIEW block diagram.

11. LabVIEW automatically creates the code for this measurement task.
Since we select a Continuous Samples measurement, it makes sense for
the code to be placed within a While Loop, which LabVIEW informs us.
Click Yes to automatically create a While Loop.

Confirm Auto Loop Creation

this VI

LW place the DAQ Assistant Express VI in a loop. Would you like to
automatically create the loop now? You will not be prompted again for

=5 Vou have configured this task with a mode that typically requires you to

12. Right-click the data terminal output on the right side of the DAQ Assistant
Express VI and select Create » Graph Indicator.

ni.com/daqg
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DAQ Assistant Visible Items
data K Help

ke

Exarmnples

Description and Tip...

Breakpoint 3
Select Input/Output 3
Insert Input/Output
Remove Output -
DAQmx - Data Acquisition Palette  p r
Signal Manipulation Palette 3
Control
Replace 3 ente -
Graph Indicator
Open Front Panel Mumeric Indicator
Size To Text

Wiew As Icon

Convert to NI-DAQmx Task
Generate NI-DAQmx Code

Properties

13. Rename the new Waveform Graph indicator from Datato Sound by
double-clicking on Data Caption

14. Notice that a corresponding graph indicator is placed on the front panel.
15. Your block diagram should now look like the figure below. The While

Loop automatically adds a Stop button to your front panel that allows you
to stop the execution of the loop.

DA Assistant
data

T

16. Feel free to Run the VI to test its functionality. Press Stop when you are
finished.
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17. Save the VI.

Additional Steps

¢ NATIONAL
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Express VIs make creating basic applications very easy. Their configuration
dialogs allow you to set parameters and customize inputs and outputs based on
your application requirements. However, to optimize your DAQ application’s
performance and allow for greater control, you should use standard DAQmx
driver Vls. The DAQ Assistant can automatically generate standard DAQmx

code; not all Express Vls have this functionality.

Before you generate standard DAQmx code from the DAQ Assistant, you need
to remove any unnecessary code that was automatically created by the Express

VI.

18. Right-click the While Loop and select Remove While Loop. Then click the
Stop button and press the <Delete> key to remove the Stop button.
Repeat these actions for the Temperature Graph as well as any additional
wires that may remain. You can press <Ctrl+B> to remove all
unconnected wires from a block diagram.

19. When you are left with only a DAQ Assistant, right-click on the DAQ
Assistant Express VI you created in this exercise and select Generate NI-

DAQmx Code.

v
" H
i
v o
DAQ Assiste—
data
¥

Visible terns
Help

Description and Tip...
Breakpoint

DAQmx - Data Acquisition Palette

Replace
Open Front Panel

Size To Text
View AsIcon

1 onvert to NI-DAQm:x Task
Generate NI-DAQmx Code

Top

Your block diagram should now appear something like this:

number of samples
5
£ 3

10

timeout (s) E,

Analog 1D Wfm _
NChan NSamp

ni.com/daq
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The Express VI has been replaced by four Vis. We'll examine their functionality in
the following steps.

20. Open Context Help by clicking the Context Help icon () on the upper-
right corner of the block diagram.

21. Hover your cursor over each VI and examine their descriptions and wiring
diagram.

22. DAOmx Read.vireads data based on the parameters it receives from the
Untitled VI on the far left.

23. Double-click the Untitled VI and open that VI's block diagram (code shown
below).

[error in] BJ B =0 DAQm Channel
i Jindi) {h— Actvechans I

F_AlAutoZeroMode

deg C
[thermocouple type|

) ]
cjc value
25.00E+0
c channel

All the parameters that are wired as inputs to the different DAQOmx setup Vls
reflect the settings you originally configured in the DAQ Assistant Express VI.

Note: By moving these parameter and setup VlIs onto the block diagram, you
could now programmatically change their values without having to stop your
application and open the Express VI configuration dialog. This can save
development time and possibly optimize performance by eliminating
unnecessary settings depending on your application.

24. Close the Untitled VI. When prompted, do not save.

25. Save the created Sound.vi. .
Part B. Data Analysis

Estimated time. 15 minutes

1. Use the previously created Sound VI for acquisition of data. You will
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acquire the data on the channel 0 of the 9234/3 module.

2. Now we will add the Power Spectrum calculation to our code. Switch to
Block Diagram by pressing Ctrl+E. By right-clicking on Block Diagram open
Functions palette. Choose Signal Processing -> \Waveform Measurements -

Waveform Measurements

Signal Processing 4 I H—.
Data Communication ) {31 signal Processing
Connectivity \
d ! ¥
Control Design & Simulation -
L
SignalExpress Wfm Gene... Wfm Con...
Express \ ¥ C
[ e i
= Addons ¥ D
Favorites ) Sig Genera... Sig Operati...
User Libraries 1 12 ' M‘.I.:
Select a VL. Fiters Spectral
Real-Time 1 =
FPGA Interface [T W
DSC Module ) Digital Filte...
NI Veristand [ =" L
2] e
| Sound and vibration ¥ L’" L‘
Statechart ¥ Tlme_FLei Time Serie...
i TestStand e

=

Wfm Meas...
»
ik

Windows
prary

Finy

Transforms

System Id...
e »

Wavelet A...

13 Waveform Measurements

a
e

Basic DC-...

ﬂ

Transition ...

22

Extract To...

FRF Mag P...

Spectral

350
BN

=
=
&
o
nl
@

N

3 g g
e e
g B E R =
3 5 [

7}

1z

Spectral Measurements

2
[ 5 [F
z
&

H
JF

I
¥
3
nO
S
I3}

]

m
ki
=
-

&
®
o
ki
Pl
g

Cross Mag... Cros: Real
- -
.. Distortion Tone

¥
Wfm Moni..

T\m\ng -Tra... Amp & Leve\

3. Place "“Spectral Measurements.vi” on glock Diagram and in the
configuration window choose following options:

\

ni.com/daqg

8 Configure Spectral Measurements

Selected Measurement
(") Magnitude (RMS)
(") Magnitude (Peak)

)‘Ey Power spectrum
— () Power spectral density

Window

?Hanning

Averaging
Mode

Weighting
(7 Linear
@ EXDOMD

Produce Spectrum
(@) Every iteration

Phase
Unwrap phase

Convert to degree

Result
(") Linear
®dB

-~
£

~) Only when averaging complete

Number of Averages

Windowed Input Signal

il TR

Amplitude

*"""""|'|||| |||I'||"||“'I' e

50+

@ (- I T PR PR ST S e
2 -50-
& ~100- iR,
£ -150-
-200 ] ] ] ] ] 1
0 100 200 300 400 500
Freauencw

Phase Result Preview

3
-/

hase (rad

Ao
1
| =

2I:II 0 3|f||:| 4|f||j|

Freauency

0 1 |:.||j|

500

ok | [ cancel | [ Hep

4. Click "OK"
5. Connect the wire containing measured signal to the “Signals”

“Spectral Measurements” function.

input of the
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6. Finally, plot the power spectrum on a graph (right-click Power Spectrum of
Spectral Measurements and select Create -> Graph Indicator).

7. Create a Boolean Control (right-click on “Restart Averaging” input, Create -
> Control). Rearrange the block diagram so that it looks similar as on the
figure below:

20| @

; : Waveform Graph
DAQ Assistant i
data D

Fun |

8 !
Spectral
Measurement
s
Power Spectrum
gng Power Spectr
; Restart Averal
averaging dor®
0

8. Rearrange the Front Panel, disable the auto-scaling of X axis (right-click on
the axis and uncheck Autoscale X).

9. Adjust the range of the X axis based on the values of measured signal
(double-click on the value on axis scale and write the new value):

=8| X

43 Sound.vi Front Panel *

file Edit View Project Operate Tools Window Help E
[11][ 200t Avolication Font |~ | £=~ 7o~ [ ][~ [ Search BNl i

Sound | =
oo ph\ ‘n\! f’“ ,u‘ A ﬂh\‘ A I ,u‘ |
] M '\'w‘

4001
ztm— r |
0.0 h
-200-f1 \
-400'

nr W ! lu 1,# np \;,IJ nﬂ lu‘ ‘f,

stop (F)

-

!

Amplitude

-80.0-|
-100.0-7
0

Power Spectrum Sound Pressure (Power Spectrum) NI
10+

distortion
=% SNR
36,5793
SINAD
141988
THD+N
-14.1988

-100-1 0 g 0 T v U
0 1000 2000 3000 4000 5000 6000 [0
-14.1038

Frequency

Restart
Averaging
<

Amplitude
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10. Now go to the Functions palette and choose Sound and Vibration -> S&V
Express -> Frequency Domain -> Tone Measurements.vi and place it into
the While Loop.

— — o
ploto % I 3 | Desktop E.. VIAnalyzer Unit TestF...
a Measurement [/O >
141 Frequency-Domain Measurements 14 Sound and Vibration nstrument /O >
S&V Express Measurements Mathemati >
e > 5 } H’ athematics
N .|- i iy = R i 3 3
il I lbss Measurements M e (1] ol [Signal Processing
Octave An.. Sound Qu... Dl VSN (S&V Expr.. Generation File/O  Data Eval.. |Data Communication 4
g 3 = 5 L o ¥ o o W v
B S e 8 e e
>
Power Sp.. Zoom Po... Load/Sav.. Processing >caling &.. Weighting.. Sound Lev... Vibration .. B R
- a » 5 iAddons
7 D L L o C
P it 2 il *E %] etectavt
] P ™ requency.. Order-Do... FFT Octave Transient Display  |Real-Time »
Y > L 5
il S h] N froamene :
Tone Mea.. Tone EXtr... Toneand.. Multitone Stimulus-.. Sound Qu.. [Robotics '
L ) C ¥ »
-I g at %’ %(2 DSC Module
e s | | = - NI VeriStand 4
Noise Me... Tachomet.. Order Ana.. Fault Dete.. Torsional ... - 5
o el o Sound and Vibration
H @ @ estStand 4
Frequency.. Swept Sine » Embedde.. Utilities ¥

11. In the configuration window switch to “Input/Output” tab and clear
“Export spectra”, in the tab “Single-Tone Measurements”, select: SNR,
SINAD, THD, THD+N, clear SFDR and click “OK". Connect the wire
containing measured signal with the “input signal” input .

Input/Output |FFI'Conﬁguraﬁon | Single-Tone Measurements |

Export Signals
Input signal

[:15; 1 Channel - [7] Export spectra

| Input/Output | FFT Configuration | Single-Tone Measurements

Distortion Channel Evaluation Measurement Range
SNR [ Gain [ remove DC Start frequency (Hz)
SINAD |:| Dynamic range Full-scale amplitude (EU pk) 20
THD+N []sFoR 1a
THD [ Band power Maximum harmanic Stop frequency (Hz)
[ Harmonics [ Moise level -1 Clan 20k

12. Create an indicator for the output “distortion” (right-click, Create ->
Indicator).
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m r
L )

Tone
Measurement
5

* input signal
fundamental t
distortion

Visible Items 3
Help

Description and Tip...
Breakpoint »

Select Input/Output 3
Insert Input/Output
Remove Output

Cluster, Class, & Variant Palette »

Create > Constant

Replace R Cor?tro\
Indicator

13. Rearrange both Front Panel and Block Diagram to get a similar look as on
the figure below.

14. Open and runGenerator.vi that is located in folder C:\LabVIEW
Workshop\Exercises\Sound Acquisition and Analysis. This VI will generate a
testing signal on analog output of the 9263 module.

15. Run the Sound.vi and experiment with settings of the Generator.vi.
16. Save the VI.

Part C. Save the data into TDMS file and analyze them using NI DIAdem
Estimated time: 15 minutes

In this part of exercise, you will use the Express VI to save your data into
TDMS file. TDMS is a binary file format that can be used to store measurement

data with additional information, such as unit, name of the channel, name of
operator, etc.

TDMS can be easily viewed using Microsoft Excel plugin or even better using NI
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DIAdem software. NI DIAdem is a standalone application that can be used to
search through large data set distributed in different location, open multiple
types of files, make analysis on the data and automatically generate reports.

Let's use the Sound.vi that you have already created and add the functionality of
data logging:

1. Open the block diagram of the Sound.vi

2. Go to File -> Save As and choose Copy — Substitute copy for original
i3 save "Scund.wi® As 22

Original file
C\Users\czhalasr\Desktop\Marketing\LabVIEW Workshop'\LabVIEW RS Q2\technical_content’,
in_progressi\LabVIEW WorkshophSolutions\3-5ound Acquisition and Analysis\Sound.vi

) Ly Copy - create copy on disk
Eﬂ- @ Substitute copy for original

Copy will be in memory. Original will be closed.
_l_ Updates all referencing files in memory to refer to the copy.

~) Create unopened disk copy
Original will be in memery. Copy will not be opened.

~) Open additional copy
Both original and copy will be in memeory. Copy must have new name.

Rename - rename file on disk

&' _L. Updates all referencing files in memory to refer to the new name.
AEC

F ] Duplicate hierarchy to new location
= E Copy this VI and its hierarchy (excluding files in vilib) to a new location.

} Referencing files in memory

Continue... l [ Cancel l [ Help

3. Click Continue

4. Save the VI as Sound_logdata.vi, this will create a VI with new name. This
VI will be loaded in memory

5. Go to the Functions Palette (right-click anywhere on block-diagram) and
choose Express -> Output -> Write To Measurement File

6. Place the Express VI on block diagram and configure it in following way.
Use the browse button to specify path for the file to be saved. Save the
file into the exercise folder.
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rement File [Write To Measurement File)

Filename file Format
C:\Users\czhalasr\ Desktop\Marketing\LabVIEW [~% Text (LVM)
Workshop\LabVIEW RS Q2\technical_content\ s & Binsry (TOMS)

in_progress\LabVIEW Workshop\Solutions\3-Soun

Acquisition and Analysis\MyData.tdms Bnary with XML Header (TOM) |
Microzoft Excel (adsx)

Action k file for fast

9 Ssve to one file Segiant tesdars

Ask user to choose file One header per segment

| 5 Ad : @ One header only

X Value (Time) Columns

If a file already exists
Rename existing file One column per channel
Use next available filename One column only
Append to file @ Empty time column
© Overwrite file

Delimiter

Save to senies of files (multiple files)

File Description
Advanced...

ok | [ conca | [ hep
U

7. Click OK

8. Now we will use function Merge Signals to merge measured signal and it's
FFT. When you know the name of the function you are looking for, you
can use “Quick Drop”. Just press <Ctrl+Space> , type Merge Signals and
press Enter.

(8 Quic Drop EETC)
|Merge Signald |
-

Bl
’ Configure... ] ’ Help ]

9. élick on the block diagram where you want to place the function. LaBVIEW
will automatically place it on that place.

10. Right-click on the Comment input of the Write to Measurement File
function and select Create -> Constant. Type “My Data” into the string
constant. Rearrange the block diagram to resemble following figure.

11. Save the VI.
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12. Run the Generator.vi and then Sound_logdata.vi. You are acquiring data
and saving it into TDMS file. After few seconds press the Stop button on
front panel of your acquisition VI. Stop the Generator.vi as well.

Useful Tip
You can open your TDMS file using Microsoft Excel or OpenOffice Calc.
Just go to www.ni.com page and search for TDM Excel Add In or TDM

Open Office Add In. After installing the plugin, you can view your TDMS
data.

13. From the Windows Explorer right-click the TDMS file and select Open
with -> DIAdem 2014.

14. Your data will open in the software for data analysis and report generation
NI DIAdem.

15. You can see your data in the right part called Data portal
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{5 Diadem - [NAVIGATOR: My DataFinder] @ 2
T G Find View Setings Vindow Help =
Bf Tewsa®m wiKk

navicaton ([ 3] | ExemelDeta Dats Porta: ntema! Data

<Enter test to find In search areas>

s 1 s 1) woats
[ﬁ .{_",_ & vy atarinaer : g
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ANALYSS | |y
Fuwy
REPORT
o My Dat:
SCRIPT My Data
i
My Dat.

Channel Preview
Select a channel from the structure o from the it

MyOata tams * loaded.

File “C:Users chatasr Deshtop Markeang LabVIEW Worhshop LabVIEW RS Q2 technical_content in_progress 1a PiSolutions 3-5:

16. Click on the VIEW icon in the left part of DIAdem window. DIAdem will

switch into viewing mode.
]:g'uk

VIEW

|B5 &

17. You should see your signal in the VIEW window. You can use cursors and
zoom tools to observe the signal. Take some time to experiment with

viewing tools.

[ Dladem - [VIEW: EXAMPLETOV]
File View et Setings Window Help

BE | eain @@y @fh-remL s Kaarmipniy
1 Bl 2-

Data Portal Iternal Data

X
AR )
Y

ata
ound
ound
avss | (12 1 14 [
08
¥, 5 |
Yww | 53
S| = | [0 arca [ |
oy | rame ardmeae  SndRer
REPORT | ) = z
g 2057% )
U Pascai pascak \ structure LT

| TRSHITTE ]S
Schey LB77964025 | 2256846455385 16
LEWETIRS | 683099028,
LEQMIB | 6440794754,
0TS | -57.73132439%8,
L0212 |-58.4319185420,

(G e/

18. Click on the REPORT tab and switch the view into REPORTwindow.

|

REPORT

19. Drag and drop your Sound Pressure signal into the graph and also into the
table.
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E=)

Presenting
and documenting

data with

20. You have created a report containing graph and values in table. You used
just one out of many predefined DIAdem templates. You can also create
your own templates and use built-in scripting to automatically analyze data
and generate report. For more information refer to DIAdem Help files.

21. Locate the PDF Export icon in the top toolbar and click on it.

PDF

22. Select the path to your exercise folder and save your report as
MyReport.pdf.

23. Locate the PDF report in the exercise folder and examine it.
24. Close DIAdem and all VI's that are opened.

Part D. Octave analysis of the audio signal
Estimated time. 15 minutes

Octave analysis processes the analog audio signal in a similar way as human ear.
Time-domain signal is processed through a series of band-pass filters and the
average value in each of the bands is calculated. \We can see the results in the
form of a bar graph. Features in the Sound and Vibration Toolkit used with
National Instruments DSA acquisition devices are capable of octave analysis,
ranging from a full octave to 1/24 octave and compliant with ANSI and IEC
standards.

1. Let's add octave analysis to our VI. Go to the folder C:\LabVIEW
Workshop\Exercises\3-Sound Acquisition and Analysis and open the
Octave_Analysis.vi. This VI is uses DAQ Assistant to measure signal from
channel 0 of 9234/3 module.

2. Go to Functions Palette and choose Sound and Vibration->QOctave ->
Octave Analysis
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Express
Addons
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Real-Time
FPGA Interface
Robotics

DSC Module
NI VeriStand

Sound and Vibration

TestStand
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VI Analyzer  Unit Test Fra... ‘ {1 Sound and Vibration
Octave Analysis
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S8V Express...  Generation File /O Data Evaluati...
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L 5
Scaling & Ca... Weighting a... find Level Vibration Level
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ORDER:
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3. Place the VI on Block Diagram. In the configuration window choose 1/3
octave bandwidth, and linear weighting filter (Weighting->Linear)

S5 JCTEVE ANEIYEIS

9y o
Uhdo Redo
Octave Spectrum
80—
T T T
= | 1]] R
F -
I o il
el
(V.
%; £0-
g 80~
& -100-
-120-
-140-, = | 1
100k
Frequenqa {Hz)
il Filter settled
Aweraging
Bandwidth Frequency Range Total band power
Frequency List E| Signal Power (dB)
octave - Simulatedd 61,8
Weighting Low frequency (Hz)
Linear E| 20 E|
High frequency (Hz)
20k i
4. In the Averaging tab choose Exponential.
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g9 LHNNNNEENNNNNNNNNNNDNNNNNEENEEE | [ 1111
1k

10 100 10k 100k
Freguency (Hz)
il Filter settled
| Input | Configuration | Averaging
Averaging Type Exponential Averaging
Weighting mode Response mode Time constant (s)
Exponential Fast || 125m

Equal Confidence Averaging
Level (dB)
1

5. Connect the output signal from DAQ assistant to the input of the “Octave
Analysis”. Create an indicator for the “octave” output. Rearrange the Block
Diagram according to the figure below:

¥

; -------

H’ Waveform Graph
DAQ Assistant P

N

Octave Analysis
b input signal

octave H

= Visible tems 3
Help
m Description and Tip...
Ereakpoint 4
Select Input/Output »
Insert Input/Qutput

Remove Output
Cluster, Class, & Variant Palette »

Constant

Control

»

Replace

Open Front Panel

Size To Text

View As Icon

6. Run both the” Generator.VI"” and " Octave Analysis.vi” and experiment
with different setting of generator.
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7. Experiment with configuration of the” Octave Analysis” block (double-click
on the block to get to configuration window).
e Change the weighting filter for the A filter
e Change the analysis bandwidth for 1/24 octave
e Confirm the changes in “Octave Analysis.vi”
e Run the VI and change the settings of generator

Challenge

In LabVIEW, you can use MathScript Node structure to use textual
language for calculations or directly import commonly used m. files.
Create a MathScript Node structure on block diagram of your VI, go to
help and study the functionality. Use MathScript Node to add offset of 1
to your data and calculate mean value of your measured signal. Hint: to
add inputs or outputs you need to right-click on the border of MathScript

Node.

ni.com/daqg
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Context Help

3 E

MathScript Node

input wariable =— 4|1 SumA = eve(siza(a]l
[optional) Z fori=tLin ) )
input wariable — 1] i. Eréum."-\ = Sumé + & iffactorial(l; o?;z:;::ﬁ‘able
{spricnal) 5 Delta = Sumdé - exprx(a);
[

efrar in I e @HFOF OUE

Executes LabVIEW MathScripts and your other text-based scripts using the
MathScript RT Medule engine. You can use the MathScript Mode to
evaluate scripts that you create in the LabVIEW MathScript Window.

If a Math5Script Node contains a warning glyph, LabVIEW operates with h— =0
slower run-time performance for the node. You can modify your script to
remove the warning glyph from the MathScript Node and improve run-
time performance.

Detailed help i
s vd *

Useful Tips

LabVIEW provides several tools that can help you develop your applications. The
next few steps will show how to use some of the most important programming
assistance tools.

Block Diagram Cleanup

As you program, and especially as you learn how to program in LabVIEW, you
are not always thinking about layout and readability. This can result in a poorly
organized block diagram.

LabVIEW's Block Diagram Cleanup is a built-in tool that organizes your code,
making it easier for you and others to understand how your program functions.
1. Press the Block Diagram Cleanup icon found on the menu bar.

o (S e

*| Search )\ ” C? ”@

{3 2 - Simulate Signal to Graph.vi Black Diagram on Temperaturelvproj/My Computer

File Edit View Project Operate Tools Window Help -
o [ O@ |Lou|lE’ 2 | 14pt Application Font |« || = ||T|;|Ev | |@bf ”1}‘.ﬂ|
| -/

Your block diagram should now be organized, with cleaner wires and an even
distribution of code elements.
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Highlight Execution

2. Press the Highlight Execution button on the menu bar. Notice that the
light bulb icon now appears to be on.

=SREN X

{3 2 - Simulate Signal to Graph.vi Black Diagram on Temperature.lvproj/My Computer

File Edit View Proj erate Tools Window Help |@
o @] @ |L>|;||IE’ . | 14pt Application Font |+ || =T ”Fu:.v | |@b' ||1>'.ﬂ| *| Search A4 || @ ||
N— =

3. Run your application with Highlight Execution turned on. Press the Run
arrow and watch as your code executes step-by-step. While not always
necessary for simple applications, the Highlight Execution tool is a
powerful resource for troubleshooting complex programs and determining
if your code performs as expected.

Context Help

4. Press the Context Help button in the upper right portion of the block

diagram.
i3 2 - simulate Signal ta Graphwi Block Diagram on Temperaturelvpro)/My Computer = | B ||
File Edit View Project Operate Tools Window Help )
> =0 el
o | O@|hu|lﬁ' . ) |14ptAppIication Font |= ||E;|Y ||-F|]_'|:.Y||@ﬁ' ||1Vﬂ| *| Search 4( || @ L 3
- -

5. With Context Help active, hover your cursor over different objects on the
block diagram and front panel of Octave Analysis.vi. As you do so, the
Context Help Window provides details including descriptions and wiring

diagrams.
Context Help \:|
F C
s -
stop (F) | Octave Analysis -
......... 4 :
DAQ . [ I unit label
Assistant Sound errerin (L ) " total band power
restart averaging [ i
data Octave octave info L
— 5 error out =
Analysis N
. . - 5 e filter settled
input signal * input signal
octave octave
2N W Performs fractional-octave analysis, including 1/1, 1/3, 1/6, 1/12, and 1/24 octave for |
ety
H a single channel or N channels. You also can apply A-, B-, or C-weighting to the
Octave octave spectrum.
Analysis | F || --eememem
=== input signal | gctave
octave  HEEEr]| This Express V1 is configured as follows:
et 1Y b ke
A =&]2?] D

6. Right-click the block diagram and navigate around the palettes. Notice that
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the Context Help window provides details on the objects while they are in
the palettes. Also notice that for some objects, the Context Help window
provides a link for Detailed Help. This link will open the LabVIEW Help and
give you more information.

7. Save Octave Analysis.vi and close.
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Congratulations! You have just finished the LabVIEW Workshop exercise set.

Now you have a set of basic knowledge that is needed for LabVIEW programming, so
you can download evaluation version of LabVIEW from www.ni.com/trylabview and
start your first real project!

However, LabVIEW environment covers so many areas that there is always something
new to explore and learn. If you want to take a professional training with NI Instructor,
go to the webpage ww.ni.com/training, or even better — contact your local Sales
representative, who can advise you which course is suitable for your needs.

Thank you for your participation!

National Instruments


http://www.ni.com/trylabview
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