
Overview
With the National Instruments LabVIEW Order Analysis Toolkit,

you can build custom measurement and automation applications

based on LabVIEW with order analysis capabilities such as order

tracking, order extraction, and tachometer signal processing. The

toolkit employs Gabor Order Tracking, a patented algorithm based

on the concept of joint time-frequency analysis (JTFA), as well as

conventional resampling for online processing capability.

Order analysis is a tool for examining dynamic signals generated

by mechanical systems that include rotating or reciprocating

components. As with frequency-domain analysis, you can think of

order analysis as a signal “scalpel” that can dissect sound, vibration,

and other dynamic signals into components that relate to physical

elements of mechanical systems. Unlike the power spectrum and

other frequency-domain analysis standards, order analysis works

even when the signal source undergoes rotational speed variations.

The main component of the NI LabVIEW Order Analysis Toolkit

is a set of VIs that you can drag and drop to build custom LabVIEW

applications so you can perform the following analysis operations:

• Calculate and examine rotational speed 

• Measure power distribution in the frequency or order domain as 

a function of either time or rotational speed 

• Extract order components from noise or vibration signals

• Measure magnitude and phase of any order component as a

function of rotational speed 

• Present data in a waterfall, orbit, bode, or polar plot

The examples included illustrate how to perform common order

analysis tasks.

Machine Condition Monitoring (MCM) 
and Machine Health
The LabVIEW Order Analysis Toolkit is ideal for machine

monitoring, machine health, and machine efficiency applications.

You can use the toolkit to perform the most common analyses

required by MCM applications, including order tracking, slow-roll

compensation, and vibration integration. With this toolkit, you can

develop your application faster by using built-in examples for order

spectra, tachometer processing, and waterfall plots. If you are

performing measurements in a production test environment, you

can easily apply limit testing on almost any measurement result from

this toolkit, such as time-domain data, order spectra, scalar

measurements, and many more.

Applications and Signal Sources
You can apply order analysis to dynamic signals generated by

mechanical systems that include rotating or reciprocating

components, such as turbines, compressors, pumps, and engines. It is

common to use order analysis in applications such as machine

condition monitoring and noise, vibration, and harshness (NVH)

testing. With the added capability for online processing, you can

easily create flexible applications for condition-based monitoring

and predictive maintenance.

The National Instruments 44xx dynamic signal acquisition devices

are ideal for acquiring sound and vibration signals to analyze with

this toolkit. Use any NI data acquisition (DAQ) hardware with

LabVIEW and the order analysis toolkit to create a robust machinery

monitoring application quickly and easily.

Rotating Machinery, Tachometer Processing,
and Order Analysis Tools

NI LabVIEW Order Analysis Toolkit
Patented Order-
Tracking Algorithm
• State-of-the-art Gabor Order

Tracking algorithm analyzes sound,
vibration, and other dynamic
signals from mechanical systems
with rotating components

• Order extraction tools separate
order-specific signal components

• Automatic order selection tools 
find and extract the most 
significant orders

• Tachometer and tachometerless
signal processing

Online Order Analysis
• Resampling order tracking method
• LabVIEW Real-Time compatibility

Flexible Spectral 
Map Selection
• Frequency versus time
• Frequency versus rpm
• Order versus rpm
• rpm versus order

Enhanced Data Presentation
and Calibration
• Waterfall displays
• Orbit and polar plots
• Bode plot
• System (end-to-end) calibration

Operating Systems
• Windows 2000/NT/XP



Hardware
The examples work with NI dynamic signal acquisition (DSA) and

multifunction DAQ devices. For optimal frequency-domain

measurements, NI recommends robust alias protection using a DSA

measurement device or a DAQ device with appropriate signal

conditioning. You can use these examples with both Traditional 

NI-DAQ (Legacy) and NI-DAQmx driver software.

Order Analysis Toolkit Function List

Methods

• Gabor transform (off-line analysis)

• Resampling (online analysis)

Preliminary Processing

• Scaling and calibration

• Analog and digital tachometer signal processing

• Vibration filtering and integration

• Slow-roll compensation

Functions

• Order power spectrum

• Spectrum averaging (rms, vector, peak hold, weighting mode)

• Order waveform, magnitude, and phase 

• Level measurements (rms, peak, crest factor)

• Limit testing

Displays

• Spectral map

• Color map

• Waterfall plot

• Cascade plot 

• Bode plot

• Polar plot

• Orbit plot

• Timebase plot

• Shaft centerline plot

Order Analysis VI Description

Scaling and Calibration

Use the Scaling and Calibration VIs to scale an input signal measured

in volts to the appropriate engineering units and calibrate

microphones, accelerometers, or other sensors.

Preprocessing

Use the Preprocessing VIs to filter vibration waveforms, convert

acceleration signals to velocity or displacement signals, or extract

reference signals.

Level Measurement and Limit Testing

Use the Level Measurement and Limit Testing VIs to perform level

measurements and limit testing on waveforms, spectra, XY data,

identified peaks, or scalar measurements.

Tachometer Signal Processing

Use the Tachometer Signal Processing VIs to process analog and

digital tachometer signals.

Order Analysis

Use the Order Analysis VIs to calculate order-related results such as

order map, order magnitude and phase, order spectrum, and order

waveform.

Data Presentation

Use the Data Presentation VIs to display results as polar plots, orbit

plots, timebase plots, or waterfall displays.

Utility

Use the Utility VIs to manipulate calculated data to obtain specific

data formats or set triggers on input signals.
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NI Services and Support
NI has the services and support to meet your

needs around the globe and through the

application life cycle – from planning

and development through deployment

and ongoing maintenance. We offer

services and service levels to meet

customer requirements in research,

design, validation, and manufacturing.

Visit ni.com/services.

Local Sales and Technical Support
In offices worldwide, our staff is local to the country, giving you

access to engineers who speak your language. NI delivers industry-

leading technical support through online knowledge bases, our

applications engineers, and access to 14,000 measurement and

automation professionals within NI Developer Exchange forums.

Find immediate answers to your questions at ni.com/support.

Training and Certification
NI training is the fastest, most certain route to productivity with our

tools. NI training can shorten your learning curve, save development

time, and reduce maintenance costs over the application life cycle.

We schedule instructor-led courses in cities worldwide, or we can

hold a course at your facility. We also offer a professional

certification program that identifies individuals who have high levels

of skill and knowledge on using NI products. Visit ni.com/training.

Professional Services
Our Professional Services Team is comprised of NI applications

engineers, NI Consulting Services, and a worldwide National Instruments

Alliance Partner program of more than 600 independent consultants

and integrators. Services

range from start-up assistance

to turnkey system integration.

Visit ni.com/alliance.

Software Service Programs
NI offers service programs that provide automatic upgrades to your

application development environment and higher levels of technical

support. Our service programs ensure that you always have the latest

advances in productivity and receive live, on-demand access to NI

applications engineers through phone and e-mail to assist in

developing your solutions. Service programs are cost effective and

simplify software purchasing as an annual, fixed cost, making it

easier to plan and budget than intermittent individual upgrades. You

also receive discounts for our training courses and materials. For

details, visit ni.com/ssp.

Basic Service Level
• Upgrades purchased separately

• Support by NI applications engineers, R&D engineers, partners,

and community members through online Developer Exchange

• Access to KnowledgeBase, example code, troubleshooting wizards,

solutions, and white papers

Standard Service Level
• Automatic upgrades included

• All the benefits of Basic Service

• Support by NI applications engineers through direct phone or 

e-mail access

• 10 percent discount on training courses and materials

Premier Service Level
• All the benefits of Standard Service

• Support by NI senior applications engineers through direct phone

or  e-mail access with extended hours of operation

SERVICE 
NEEDS
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