Tools for Designing, Analyzing, and Simulating Adaptive Filters

NI LabVIEW Adaptive Filter Toolkit NEW!

e General finite impulse response (FIR) Operating System
adaptive filter algorithms including LMS, e \Windows Vista/XP/2000
normalized LMS, leaky LMS, fast block i

LMS, sign LMS, RLS, and QR-RLS Required Software

e FIR filtered-x LMS and narmalized ® LabVIEW 8.6 or later, Full or

FIR filtered-x LMS algorithm for active
noise/vibration control applications

e Application examples including adaptive
noise/echo cancellation, adaptive
system identification, active noise
control, linear predictive coding (LPC),
and road simulator

e Simulation and LabVIEW FPGA code
generation for fixed-point FIR LMS
adaptive filter

Overview

The NI LabVIEW Adaptive Filter Toolkit provides tools for designing,
analyzing, and simulating adaptive filters, including floating-point and
fixed-point adaptive filters. You can use these tools to create adaptive
filters with various adaptive algorithms, such as least-mean-square (LMS),
recursive-least-square (RLS), and their variants. You also can apply the
adaptive filters that you create to different applications, such as adaptive
noise cancellation, adaptive echo cancellation, system identification, and
so on. In addition, you can create and implement fixed-point adaptive
filters on NI field-programmable gate array (FPGA) targets.

Design Adaptive Signal

Processing Applications Quickly

The LabVIEW Adaptive Filter Toolkit features mare than 20 top-level
library Vs that you can use to build adaptive signal processing applications
quickly. There are about 15 simple examples that help you get started
using these library Vls. There are also comprehensive application examples
that you can customize to fit your applications. The application examples
include adaptive noise cancellation, active single-tone noise control,
adaptive echo cancellation, adaptive channel equalization, adaptive
system identification, waveform replication (road simulation), and
adaptive order waveform extraction. Most application examples have
both a simulation version that you can use to understand the algorithm
and application and a hardware version, bath of which are ready to run
with NI data acquisition hardware or NI CompactRIO hardware.

Professional Development System

Library of Functions and Vis
AFT Create FIR LMS (Real and Complex)

AFT Create FIR Normalized LMS (Real and Complex)
AFT Create FIR Sign LMS (Real)

AFT Create FIR Fast Block LMS (Real)

AFT Create FIR RLS (Real and Complex)

AFT Create FIR QR-RLS (Real and Complex)

AFT Filter Signal and Update Coefficients

AFT Filter Signal

AFT Update Coefficients

AFT Linear Prediction

AFT Get Coefficients

AFT Set Coefficients

AFT Estimate Maximum Step Size for FIR LMS
AFT Destroy Adaptive Filter

AFT Create FIR Filtered-X LMS (Real)

AFT Create FIR Normalized Filtered-X LMS (Real)
AFT Destroy Filtered-X Adaptive Filter

AFT Filtered-X Filter Signal and Update Coefficients
AFT Get FIR Filtered-X Coefficients

AFT Set FIR Filtered-X Coefficients

AFT Simulate Fixed-Point FIR LMS Express VI
AFT Load Fixed-Point Settings VI

AFT Save Fixed-Point Settings VI
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Program Examples
Getting started examples demonstrate how to use the library
Vls to do the following:
e |mplement adaptive filters with input data in point-by-point
and block-by-block (array or waveform) mode
e Compute and display learning curve of different adaptive
filter algorithms
e Compare the convergence speed and computation speed
of different adaptive filter algorithms
e Simulate fixed-point LMS adaptive filter
e Explore finite precision effects of fixed-point adaptive filter
e (Generate LabVIEW FPGA codes for LMS adaptive filter
Application examples demonstrate how to use the library
Vls in the following applications:
e Adaptive noise cancellation
e Active noise/vibration control
e Adaptive echo cancellation
e Adaptive channel equalization
e Fetal ECG extraction
e System identification
e \Waveform replication (road simulation)
e Online order waveform extraction

Prototype and Deploy Your Applications Easily

Graphical system design is a revolutionary approach to solving design
challenges that blends intuitive graphical programming and flexible
commercial off-the-shelf (COTS) hardware to help engineers and
scientists more efficiently design, prototype, and deploy embedded
systems. With the graphical system design approach, you can use a
single environment across all stages of design to increase productivity,
save money, and deliver embedded technology to the domain expert.

National Instruments offers several types of prototyping and deployment
platforms including CompactRIO that contain all of the basic building
blocks of an embedded system. Analog I/0 modules include direct
connectivity to sound and vibration sensors as well as built-in signal
conditioning. The adaptive filer algorithms in the LabVIEW Adaptive
Filter Toolkit are compatible with multiple hardware platforms, including
PCI, PXI, and CompactRIQ. With this toolkit, you have a single graphical
programming platform and COTS hardware to design, prototype, and
deploy your adaptive signal processing applications.

Build High-Throughput Applications

with Generated FPGA IP

The LabVIEW Adaptive Filter Toolkit can generate optimized LabVIEW
FPGA code for FIR LMS adaptive filters. With generated LabVIEW FPGA
code, you can take advantage of NI reconfigurable 1/0 (RIO) hardware

to build high-throughput applications with sampling rates that range
from several kilohertz to several hundred kilohertz. The maximum sample
rate depends on the filter length of the adaptive filter. The FPGA code
generation hides the complexity of embedded system design and
deployment, thus increasing your productivity.

Ordering Information
NI LabVIEW Adaptive Filter ToolKit ... 780227-03

BUY NOW!

For complete product specifications, pricing, and accessory
information, call 800 813 3693 (U.S.) or go to ni.com/toolkits.

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)



NI Services and Support

NI has the services and support to meet
your needs around the globe and through
f,f’ 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
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Certified Alliance Partner

that identifies individuals who
have high levels of skill and
knowledge on using NI products.
Visit ni.com/training.

Professional Services

Our NI Professional Services Team is composed of NI applications and
systems engineers and the worldwide National Instruments Alliance
Partner program of more than 600 independent consultants and
integrators. Services range from startup assistance to turnkey system
integration. Visit ni.com/alliance.
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ni.com ¢ 800 813 3693

National Instruments ¢ info@ni.com
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Software Maintenance and Support Programs

NI offers service programs that provide automatic upgrades to your
application development environment and higher levels of technical
support. Membership in our service programs ensures 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. For details,
visit ni.com/ssp.

No Service Membership

e Upgrades purchased separately

e Online support only through KnowledgeBase, Discussion Forums, and
Developer Zone

e Access to KnowledgeBase, example code, troubleshooting wizards,
solutions, and white papers

Standard Service and Support Membership

e Automatic upgrades included

e Access to all online support including KnowledgeBase, Discussion
Forums, Developer Zone, example code, troubleshooting wizards,
solutions, and white papers

e Support by NI applications engineers through direct phone or
e-mail access

e Exclusive access to on-demand training modules through the
Services Resource Center

Premier Service and Support Membership

e All the benefits of Standard Service

e Support by NI senior applications engineers through direct phone or
e-mail access with extended hours of operation
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