
Overview
The National Instruments NI SoftMotion Development Module for

LabVIEW is for machine builders and OEMs who want to create

custom motion controllers for better machine performance, and for

researchers who want to implement advanced motion control design

algorithms. The module includes functions for

trajectory generation, spline interpolation,

position/velocity PID control, and encoder

implementation on LabVIEW Real-Time and/or

LabVIEW FPGA. With the NI SoftMotion

Development Module, you can create a custom

motion controller using CompactRIO, plug-in DAQ

modules, plug-in R Series reconfigurable I/O (RIO)

devices, or Compact FieldPoint, depending on your

performance requirements.

Components
Trajectory Generator
The trajectory generator is a multiaxis, preemptive,

64-bit floating-point engine that handles coordinated

motion with linear and circular interpolation. It

features position, velocity, acceleration, deceleration,

acceleration jerk, and deceleration jerk parameters. You can perform

2D, 3D (roll, yaw, and pitch), and helical circular interpolation with

contouring and registration moves. The trajectory generator also

includes support for cubic splining, and provides coefficients for

spline interpolation.

Motion Control Development 
Module for LabVIEW

• Offers custom motion control system
development in software

• Contains LabVIEW, LabVIEW Real-Time,
and LabVIEW FPGA VIs for:

• Trajectory generation
• Spline interpolation
• Position/velocity control 
• Encoder implementation on FPGA

• Designed to work with:
• CompactRIO
• Plug-in DAQ modules 
• Compact FieldPoint

• Ideal for machine builders,
OEMs and researchers

• Includes example programs for
multiple platform common
applications

• Single-axis move
• Coordinated multiaxis 

move with blending
• Contoured move
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Figure 1. Motion Control System Architecture.



Trajectory Spline Position/Velocity Encoder
Hardware Platform Generator Interpolation Control Loop Implementation Control-Loop Applications
PCI/PXI with Plug-in Motion Controller Motion Controller DSP 62.5 µs High-precision machines in 

semiconductor, biomedical applications
CompactRIO LabVIEW Real-Time LabVIEW FPGA 5 µs Ultrahigh-precision machines for 

nanotech and MEMS applications
PCI/PXI with R Series RIO Device LabVIEW Real-Time LabVIEW FPGA 5 µs Ultrahigh-precision machines in nanotech 

and MEMS applications, and research
PCI/PXI with Plug-In DAQ Device LabVIEW Real-Time – 1 ms Packaging and material handling applications
Compact FieldPoint LabVIEW Real-Time – 5 ms Servo hydraulics, conveyors, 

high-inertia systems

Spline Interpolation
The spline interpolation function uses coefficients created by the

trajectory generator to generate interpolated points. You can

program spline interpolation through LabVIEW Real-Time and

LabVIEW FPGA.

Control Loop
The control loop is an enhanced PID algorithm that features dual

feedback, both position and velocity loops, velocity feedforward, and

acceleration feedforward. You can program the control loop through

LabVIEW Real-Time and LabVIEW FPGA.

Encoder Implementation
With the encoder implementation code and LabVIEW FPGA, you

can implement custom encoders. You can calculate velocity and

indicate direction at speeds as fast as 20 MHz.

Choosing the Right Hardware Target
CompactRIO and R Series RIO hardware offer the highest degree 

of customization and performance with the NI SoftMotion

Development Module. With control loop rates as low as 5µs, you 

can use plug-in DAQ modules that offer analog output lines and

direct input from quadrature encoders for applications requiring

loop rates of 1 ms, such as packaging and material handling.

Compact FieldPoint, which offers lower loop rates of 5 ms, is suited

for simple motion control applications such as servo hydraulics and

conveyors, or for systems with high inertia. Table 1 compares the

performance of the CompactRIO and R Series RIO platforms with a

traditional plug-in motion controller.
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Example Programs
The NI SoftMotion Development Module includes examples for

different hardware targets, from simple applications such as a single-

axis straight-line move to more complex applications such as

multiple-axis contoured moves.

Is the NI SoftMotion Development Module
Right for Me?
The NI SoftMotion Development Module is designed for the

experienced motion control engineer developing machine control

systems, or for the scientist researching complex control design

algorithms. When considering the NI SoftMotion Development

Module, consider the advantages of using a plug-in NI 73xx family

controller motion that comes with easy-to-use NI-Motion driver

software. You can then use NI Motion Assistant to quickly prototype

your motion system with automatic LabVIEW code generation.

Table 1. Choose your platform for motion control based on your price-performance requirements.

R Series DAQ

M Series DAQ

CompactRIO

Compact FieldPoint

NI SoftMotion

Figure 2. Use NI SoftMotion to create custom motion controllers on CompactRIO, 

Compact FieldPoint, M Series DAQ and R Series DAQ.

NI SoftMotion Development Module 
for LabVIEW ............................................................779032-03

NI SoftMotion Deployment License ............................900854-01
SSP, NI SoftMotion Development Module 

for LabVIEW ............................................................930032-01

Ordering Information



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 NI 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
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