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National Instruments Embedded Systems Solutions 

National Instruments (NI) transforms the way engineers and scientists around the world design, prototype, and deploy 

embedded control and monitoring systems. Using the graphical system design approach, which combines productive 

programming software with reconfigurable hardware, customers at more than 30,000 companies annually simplify 

development, increase productivity, and dramatically reduce time to market. NI provides the tools to help design teams build 

highly differentiated embedded systems for demanding applications in industries such as energy, industrial control, life 

sciences, and transportation. 

NI embedded control and monitoring systems, including NI LabVIEW software and NI reconfigurable I/O (RIO) hardware, 

combine the ruggedness and ease of use of off-the-shelf systems like programmable logic controllers (PLCs), PC-based 

systems, and single-board computers (SBCs) with the specialization of custom hardware. 

 

A Superior Platform 

When developing an embedded system, deciding which portion of the system to design and which to buy off the shelf can be 

daunting. By designing and building a custom solution, you can customize the end result and optimize costs, but any design 

specification changes or oversights can cause lengthy and expensive delays. Alternatively, an off-the-shelf platform increases 

the cost of goods sold (COGS) and you may pay for features that are not necessary for your design. Nevertheless, off-the-

shelf systems typically provide a faster design and validation cycle and, therefore, shorter time to market. 

National Instruments embedded control and monitoring tools are the core component of the graphical system design 

approach. LabVIEW system design software and reconfigurable hardware provide a superior method for design teams to 

complete demanding embedded control and monitoring tasks faster without requiring custom design. 

National Instruments graphical system design tools, including NI LabVIEW graphical software and reconfigurable packaged 

and unpackaged embedded systems, combine the benefits of an off-the-shelf platform with the customization and flexibility 

of custom hardware. 

On average, NI customers have reported that they can get to market 50 percent faster using 20 percent fewer engineering 

resources with off-the-shelf graphical system design tools. The applications that fit NI tools the best are custom monitoring 

and control applications that involve specialized analog I/O and advanced control that require custom signal processing or 

control algorithms. 
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National Instruments Advantages 

Productivity  

▪ LabVIEW system design software  

▪ Single environment for programmable multicore processors and field-programmable gate arrays (FPGAs)  

▪ Built-in I/O drivers and middleware 

Precision and Accuracy  

▪ NI RIO FPGA-based hardware  

▪ Custom, precise, and high-speed I/O timing, triggering, and synchronization  

▪ High-accuracy analog and sensor inputs 

Flexibility  

▪ Built-in control and signal processing algorithms  

▪ Integration with existing code, IP, and models  

▪ Easy connection to any sensor, actuator, or network  

Quality and Ruggedness  

▪ Stringently built and tested embedded hardware  

▪ Real-time and reliable software operation  

▪ Reliability in extreme environments  

Support and Services  

▪ More than 700 Alliance Partners around the globe  

▪ Comprehensive maintenance for software and hardware  

▪ End-to-end support, from planning to deployment 
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Get a 4X Advantage With NI Embedded Design 

In 2012, NI worked with third-party vendor Wilson Research to survey over 1,000 global NI embedded customers using 

LabVIEW system design software and reconfigurable I/O (RIO) hardware. The same questions and responses were compared 

to the annual UBM Survey of Embedded Markets. See some of the results below. 

Using the LabVIEW RIO architecture, NI embedded customers: 

▪ Spend 114 fewer person-months per embedded design project 

▪ Reduce embedded system design costs by $949,9171 per project 

▪ Can produce 4 embedded projects for the same R&D budget as opposed to 1 using traditional custom embedded 

 

NI RIO Hardware and LabVIEW Software 

National Instruments embedded systems combine LabVIEW software with off-the-shelf hardware to simplify development 

and shorten time to market. All NI RIO hardware products are built on the LabVIEW RIO architecture that features powerful 

floating-point processors, reconfigurable FPGAs, and modular I/O. And with LabVIEW, you can customize hardware and 

integrate custom timing, signal processing, and high-speed control without requiring expertise in low-level hardware 

description languages or board-level design. 
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Embedded designers choose the NI reconfigurable I/O (RIO) architecture for advanced and critical applications because NI 

embedded devices combine two highly reliable processing targets: a real-time OS (RTOS) and programmable hardware, with 

the software tools needed to make this architecture a productive choice for embedded system design. 

The NI platform is open and flexible so that you can choose from a variety of programming languages, tools, and design 

patterns to implement your system and make the best use of your IP and expertise. The pre-validated embedded OS is based 

on Linux and built with standard OpenEmbedded technologies so that you can write programs using LabVIEW software, 

C/C++, textual math, or a combination of these. You can easily recompile code from past projects to reduce new 

development efforts and even integrate LabVIEW with libraries and applications written in any language. The LabVIEW FPGA 

Module delivers a high-level programming environment that uses the Xilinx compiler to build optimized FPGA programs. 

Application-level developers can then connect to I/O immediately and write very powerful algorithms in a graphical language 

without any VHDL programming experience. The built-in RIO driver handles communication between the processor and 

FPGA, which frees up your time to focus on application logic rather than low-level driver software. 

The Ultimate System Design Software  

LabVIEW is the only development environment that delivers an entire toolchain for developing advanced test, measurement, 

and control applications. With tight hardware integration, the graphical system design approach increases innovation, 

enhances productivity, and reduces time to market. 

  

LabVIEW Real-Time Module  

NI real-time technology offers reliable, 
deterministic performance for all your application 
needs. Use the LabVIEW Real-Time Module to 
develop and deploy complex, stand-alone 
applications to the embedded microprocessor in 
the RIO architecture.  

▪ Execute programs with strict timing constraints  

▪ Communicate with a host or other enterprise 
systems  

▪ Conduct closed-loop control and signal analysis  

▪ Host data through web services  

  

LabVIEW FPGA Module  

Take advantage of reconfigurable FPGA hardware 
to meet the most complex application challenges. 
The LabVIEW FPGA Module delivers a high level of 
abstraction to greatly simplify the generation of 
FPGA code and eliminate the need for expertise in 
hardware description languages.  

▪ Implement custom digital protocols  

▪ Perform inline signal processing  

▪ Execute high-speed closed-loop control  

▪ Perform custom timing and triggering  

▪ Leverage resources and preconfigured IP  
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NI RIO Hardware Platforms 

National Instruments offers a variety of hardware platforms based on the LabVIEW RIO architecture, including NI 

CompactRIO, NI Single-Board RIO, NI R Series devices, and PXI-based NI FlexRIO modules. With varying degrees of 

performance, cost, I/O rates, form factors, and ruggedness, NI RIO devices can meet the unique needs of your embedded 

control or monitoring applications. 

 

CompactRIO 

Options within the CompactRIO platform include smaller-footprint, lower-cost systems for OEM applications and ultrarugged, 

high-performance systems. 

▪ 400 MHz to 1.33 GHz dual-core processors 

▪ Xilinx FPGAs for processing and control 

▪ Hot-swappable I/O modules 

▪ Up to -40 to 70 °C temperature range 

 
 

NI Single-Board RIO 

▪ Processor, FPGA, and I/O all on a single board 

▪ Smallest form factor for high-volume, embedded 
applications 

▪ Built-in analog, digital, and peripheral I/O 

 

 
 

 

PXI- and PC-Based RIO Systems  

▪ NI PXI/CompactPCI systems provide the highest 
performance RIO systems  

▪ R Series PCI/PXI devices feature multifunction I/O and 
the power of an FPGA 

▪ NI FlexRIO delivers the highest performance FPGAs with 
custom external signal conditioning 
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Multifunction I/O 

Multifunction I/O is an integral part of the LabVIEW RIO architecture that you can use to interface directly with sensors, 

actuators, motors, discrete inputs, and other devices in your system. The I/O feeds directly into the user-configurable FPGA, 

where you can perform inline signal processing, I/O synchronization, and closed-loop control. 

 

C Series I/O 

In addition to integrated I/O, both CompactRIO and NI Single-Board RIO feature interfaces to C Series I/O modules. NI offers 

over 60 different kinds of C Series I/O modules with built-in signal conditioning, direct sensor connectivity, and industrial 

ratings to meet unique I/O needs. 

▪ Voltage 

▪ Temperature 

▪ Digital input and output 

▪ Relays 

▪ Strain/bridge completion 

▪ Counter/timer/pulse generation 

▪ Acceleration 

▪ Microphones 

▪ Current 

▪ Resistance 

▪ Drives and motors  

▪ Analog output 

▪ Serial 

▪ CAN communication 

▪ PROFIBUS communication 

 
 

 

Custom I/O 

NI provides module development kits (MDKs) for creating 
your own custom I/O interfaces and software drivers. 

▪ Create custom C Series modules with the NI C Series 
MDK  

▪ Create custom daughter cards with the RIO Mezzanine 
Card (RMC) connector for NI Single-Board RIO 

▪ Build custom NI FlexRIO adapter modules with the NI 
FlexRIO Adapter MDK 
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Additional Products and Offerings 

 

NI Vision Systems 

From image acquisition and precision inspection to 
customized sorting and autonomous guidance, NI vision 
systems deliver an integrated hardware and software 
solution that helps you develop applications faster and at a 
lower cost. Learn more at www.ni.com/vision. 

 

NI Motion 

Engineers are using LabVIEW system design software, 
versatile real-time controllers, and a complete drive and 
motor portfolio to build advanced motion applications 
faster and at a lower cost. NI offers PCI and PXI plug-in 
motion controllers as well as C Series drive and drive 
interface modules for CompactRIO. Learn more at 
www.ni.com/motion. 

 

Industrial and Embedded Networks 

For communication protocols like CAN, CANopen, 
PROFIBUS, DeviceNet, Modbus, and EtherCAT, NI offers a 
variety of tools to help you communicate with other 
devices in your system. Learn more at www.ni.com/comm. 

 

NI Wireless Sensor Networks 

Extend the reach of your system by wirelessly monitoring 
your assets or environment with reliable, battery-powered 
measurement nodes that feature industrial ratings and 
local analysis and control capabilities. Each wireless sensor 
network can scale from tens to hundreds of nodes and 
seamlessly integrate with your existing wired systems. 
Learn more at www.ni.com/wsn. 

 

NI Human Machine Interfaces (HMIs) 

Create robust, reliable operator interfaces and visualization 
systems with NI HMIs and touch panel computers. With a 
variety of sizes, operating systems, and communication 
interfaces, you can find the right product to remotely 
visualize data or create embedded interfaces for OEM 
applications. Learn more at www.ni.com/hmi. 

 

  

http://www.ni.com/vision
http://www.ni.com/motion
http://www.ni.com/comm
http://www.ni.com/wsn
http://www.ni.com/hmi
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Industries and Applications  

(Visit http://www.ni.com/case-studies for more applications) 

Aerospace 

 

Embedded FedEx Fire Suppression System Using NI LabVIEW and NI Single-Board RIO 

"We were able to rapidly prototype our system for FedEx with LabVIEW and CompactRIO and 
create a final deployed solution with NI Single-Board RIO – all in under a year." 

▪ Developing a Hardware-in-the-Loop Simulator for a Rotary Wing Unmanned Aerial Vehicle 

▪ Developing a Rugged, Embedded Solution for Extreme Altitudes with NI CompactRIO 

▪ Developing the Control Center for a New Green Rocket Propellant Test Bench at the German Aerospace Research Centre 

▪ Monitoring Atmospheric Ozone on the Global Hawk Unmanned Aeronautical Vehicle with NI CompactRIO 

▪ Using NI CompactRIO to Develop a Missile Test System 

▪ Ground and Flight Tests of Unmanned Helicopter-Robot for Special Tasks ILX-27 

▪ Using LabVIEW, CompactRIO and a Compact Vision System to Upgrade a Hot-Fire Rocket Test Facility 

▪ Developing a Specialized Test Bench for Aircraft Alternators 

Automotive 

 

NI Tools Keep Ford at the Forefront of Innovation 

"Ford has a long history with NI, and we have used LabVIEW to develop various aspects of every 
fuel cell electric vehicle that we produce and to successfully design and implement a real-time 
embedded control system for an automotive FCS." 

▪ Developing a Universal ECU System Using CompactRIO 

▪ Development of an Electronic Stability Program (ESP) Hardware-in-the-Loop (HIL) Simulation Based on NI PXI and CompactRIO 

▪ Harnessing the Power of Embedded Design to Develop an Innovative Measurement Sensor for Automotive Test Systems 

▪ Portable Real-Time Vibration Monitoring System 

▪ Building an Aston Martin Race Engine Vibration Analysis System With LabVIEW and CompactRIO 

▪ Developing a Booster Endurance Test Rig Using CompactRIO and LabVIEW 

▪ Creating an Endurance Testing Solution for Motor and Gearbox Lifetime Qualification Using CompactRIO 

▪ Developing an Engine Connecting Rod Fatigue Test System Based on CompactRIO 

▪ Developing an Oil Pump Automated Test System Based on CompactRIO 

▪ Reconfigurable HIL Simulator for Vehicle-Dynamics-Based ECU Development and Testing with NI VeriStand and NI TestStand 

▪ Developing a Remote Control, Multipurpose Tool for Hydrogen Hybrid Vehicles 

▪ Building a Data Acquisition Architecture for a Formula SAE Racecar 

 

 

 

 

 

http://www.ni.com/case-studies
http://sine.ni.com/cs/app/doc/p/id/cs-11310
http://sine.ni.com/cs/app/doc/p/id/cs-12188
http://sine.ni.com/cs/app/doc/p/id/cs-525
http://sine.ni.com/cs/app/doc/p/id/cs-775
http://sine.ni.com/cs/app/doc/p/id/cs-12343
http://sine.ni.com/cs/app/doc/p/id/cs-17028
http://sine.ni.com/cs/app/doc/p/id/cs-16164
http://sine.ni.com/cs/app/doc/p/id/cs-13112
http://sine.ni.com/cs/app/doc/p/id/cs-15199
http://sine.ni.com/cs/app/doc/p/id/cs-12078
http://sine.ni.com/cs/app/doc/p/id/cs-12277
http://sine.ni.com/cs/app/doc/p/id/cs-12090
http://sine.ni.com/cs/app/doc/p/id/cs-10772
http://sine.ni.com/cs/app/doc/p/id/cs-720
http://sine.ni.com/cs/app/doc/p/id/cs-15664
http://sine.ni.com/cs/app/doc/p/id/cs-15387
http://sine.ni.com/cs/app/doc/p/id/cs-14916
http://sine.ni.com/cs/app/doc/p/id/cs-14705
http://sine.ni.com/cs/app/doc/p/id/cs-14704
http://sine.ni.com/cs/app/doc/p/id/cs-14606
http://sine.ni.com/cs/app/doc/p/id/cs-14597
http://sine.ni.com/cs/app/doc/p/id/cs-14047
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Condition Monitoring 

 

Oil Well Fracture Pump Monitoring and Analysis Using LabVIEW and NI RIO Technology 

"LabVIEW has made the software development side much quicker than our past experiences in C-
based programming. What most C programmers take two years to do, we can accomplish in a 
couple of months. We can use that time savings to get to market quicker and capitalize on our 
competitors’ lag time." 

▪ Nucor Refines Steel Recycling Using NI LabVIEW and National Instruments Hardware 

▪ Building a System for Acquisition, Measurement, Analysis, Recording, and Monitoring With LabVIEW 

▪ Integrating CompactRIO Meteologgers in a Wind SCADA 

▪ Reducing Test Time and Increasing Quality in Final Control System Tests for Wind Turbines 

▪ Embedded Measurement System for Remote Monitoring of Wind Turbines 

▪ Solar-Powered Boat Monitoring and Control System 

▪ Using CompactRIO to Develop a Large-Scale Condition Monitoring and Management System 

▪ Condition Monitoring Platform Based on NI CompactRIO 

▪ Remote Condition Monitoring of London Underground Track Circuits 

▪ NI LabVIEW and CompactRIO Keep Power Plants Online 

▪ Developing an Intelligent Condition Monitoring System 

▪ Creating a Ship Monitoring System Using NI CompactRIO and NI LabVIEW 

▪ Using LabVIEW and CompactRIO to Continuously Monitor a Footbridge 

▪ Web-Based, Real-Time Greenhouse Monitoring and Control Using NI CompactRIO and NI LabVIEW 

Energy/Power 

 

Increasing Power Service Reliability and Energy Security With MicroGrids 

"We standardized our design on the CompactRIO platform because it is a highly modular off-the-
shelf, software-designed controller that provides us the I/O and processing flexibility we need." 

▪ Developing an Online Wind Farm Condition Monitoring System with Centralized Data Collection 

▪ Using NI CompactRIO to Design a Maximum Power Point Tracking Controller for Solar Energy Applications 

▪ Dynapower Reduces Power Converter Development Time With the NI GPIC 

▪ NI Single-Board RIO Embedded Control System Reduces Energy Consumption by 15 Percent 

▪ Creating a Smart Grid Monitoring and Control System Using LabVIEW and NI Single-Board RIO 

▪ A Complete, Off-the-Shelf Power Quality Analysis Platform Using NI CompactRIO 

▪ Creating a Power Quality Monitoring System Using NI Measurement Studio and DAQ Hardware 

▪ Creating a Real-Time Simulator for Power Quality Signals 

▪ Distributed Generation-Based Smart Mini Grid System Using NI CompactRIO and NI LabVIEW 

▪ Developing an Energy Storage Device Characterization Instrument 

▪ ENG Systems, Sanyo Develop Better Batteries Using LabVIEW 

▪ HIL Test Systems for the BMW Hydrogen 7 

▪ Designing an Automated Fuel Cell Validation Stand Using Compact FieldPoint for Custom Analog and Discrete Control 

  

http://sine.ni.com/cs/app/doc/p/id/cs-11315
http://sine.ni.com/cs/app/doc/p/id/cs-11227
http://sine.ni.com/cs/app/doc/p/id/cs-13151
http://sine.ni.com/cs/app/doc/p/id/cs-12775
http://sine.ni.com/cs/app/doc/p/id/cs-12605
http://sine.ni.com/cs/app/doc/p/id/cs-13221
http://sine.ni.com/cs/app/doc/p/id/cs-11275
http://sine.ni.com/cs/app/doc/p/id/cs-14170
http://sine.ni.com/cs/app/doc/p/id/cs-15689
http://sine.ni.com/cs/app/doc/p/id/cs-16209
http://sine.ni.com/cs/app/doc/p/id/cs-10016
http://sine.ni.com/cs/app/doc/p/id/cs-16145
http://sine.ni.com/cs/app/doc/p/id/cs-15447
http://sine.ni.com/cs/app/doc/p/id/cs-13804
http://sine.ni.com/cs/app/doc/p/id/cs-14804
http://sine.ni.com/cs/app/doc/p/id/cs-15617
http://sine.ni.com/cs/app/doc/p/id/cs-12119
http://sine.ni.com/cs/app/doc/p/id/cs-11738
http://sine.ni.com/cs/app/doc/p/id/cs-15032
http://sine.ni.com/cs/app/doc/p/id/cs-12139
http://sine.ni.com/cs/app/doc/p/id/cs-13487
http://sine.ni.com/cs/app/doc/p/id/cs-12373
http://sine.ni.com/cs/app/doc/p/id/cs-14084
http://sine.ni.com/cs/app/doc/p/id/cs-14761
http://sine.ni.com/cs/app/doc/p/id/cs-15019
http://sine.ni.com/cs/app/doc/p/id/cs-12952
http://sine.ni.com/cs/app/doc/p/id/cs-10161
http://sine.ni.com/cs/app/doc/p/id/cs-10387
http://sine.ni.com/cs/app/doc/p/id/cs-466
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Industrial Control 

 

Refines Steel Recycling Using NI LabVIEW and National Instruments Hardware 

"By programming with LabVIEW and PACs versus programming with PLCs and ladder logic, we 
have seen a tenfold increase in efficiency and drastically reduced the costs of facility automation.” 

▪ Real-Time Control of a Switched Reluctance Motor Using NI LabVIEW FPGA and CompactRIO 

▪ Process Automation Uses NI CompactRIO PAC Platform for Low-Cost, High-Speed Deterministic Control System 

▪ Powering Remote Villages with Revolutionary Airborne Wind Technology Using NI CompactRIO 

▪ Designing a Universal Engine Electronic Control Unit for Small Gas Turbine Engines Using NI CompactRIO and NI LabVIEW 

▪ Automating a Washing Machine Line Using LabVIEW and CompactRIO 

▪ NI CompactRIO and LabVIEW Deliver a State-of-the-Art Control System 

▪ Controlling Zinc-flow Batteries and Switch-Mode Power Regulation for Megawatt-scale Energy Storage 

Machine Design 

 

Developing Smart Tools for the Airbus Factory of the Future 

"We evaluated several systems on modules (SOMs) and embedded single-board computers (SBCs), 
and there is no comparison to the software integration offered by NI. We estimate that our time to 
deliver with the NI SOM is a tenth of the time using alternative approaches because of the 
productivity gains of NI’s approach to system design, particularly with NI Linux Real-Time and the 
LabVIEW FPGA Module."  

▪ Using LabVIEW to Create a Liver Dialysis Prototype Authorized for Clinical Trials in Germany 

▪ Improving Retinal Disease Treatment With LabVIEW FPGA 

▪ Controlling the Movement of 20 Tons of Concrete with Precise Accuracy Using CompactRIO 

▪ Inline Production Machines for the Testing of Ink-Jet Nozzles Using LabVIEW FPGA and NI Vision 

▪ High-Speed Control of Hydraulic Die-Casting Machine Using NI CompactRIO and LabVIEW FPGA 

▪ Using CompactRIO for Increased Production Throughput and Welding Quality 

▪ Designing a Highly Reliable Electron Beam Control System Using NI LabVIEW FPGA and CompactRIO 

Medical Devices 

 

Developing a Revolutionary Veterinary Imaging System Using NI LabVIEW and RIO Technology 

"Using LabVIEW and NI Single-Board RIO, we saved about three man-years of development time, 
or about $300,000 [USD] in labor costs." 

▪ Using Graphical System Design for Tumor Treatment 

▪ Using Graphical System Design to Rapidly Develop a Low-Cost Device for Helping Premature Infants Learn to Oral Feed 

▪ Using LabVIEW and NI Single-Board RIO to Create a Universal Controller for Cardiovascular Products 

▪ Developing a Portable 3D Vision-Guided Medical Robot for Autonomous Venipuncture 

▪ Using LabVIEW and CompactRIO to Create a Liver Dialysis Prototype Authorized for Clinical Trials in Germany 

▪ Attacking Brain Tumors with a High-Precision Robotic Device Controlled by CompactRIO 

▪ Developing a Mobile X-ray Imaging System for Diagnosis Using LabVIEW Software and NI Hardware 

▪ Using LabVIEW and CompactRIO to Develop an Image-Guided, Robot-Assisted Surgical Training System 

▪ Controlling a Heart Simulator with CompactRIO and LabVIEW 

▪ Development of a Wearable Exoskeleton for People With Duchenne Muscular Dystrophy 

http://sine.ni.com/cs/app/doc/p/id/cs-11227
http://sine.ni.com/cs/app/doc/p/id/cs-672
http://sine.ni.com/cs/app/doc/p/id/cs-588
http://sine.ni.com/cs/app/doc/p/id/cs-13295
http://sine.ni.com/cs/app/doc/p/id/cs-15031
http://sine.ni.com/cs/app/doc/p/id/cs-12892
http://sine.ni.com/cs/app/doc/p/id/cs-12996
http://sine.ni.com/cs/app/doc/p/id/cs-16745
http://sine.ni.com/cs/app/doc/p/id/cs-16246
http://sine.ni.com/cs/app/doc/p/id/cs-14598
http://sine.ni.com/cs/app/doc/p/id/cs-698
http://sine.ni.com/cs/app/doc/p/id/cs-10794
http://sine.ni.com/cs/app/doc/p/id/cs-11296
http://sine.ni.com/cs/app/doc/p/id/cs-815
http://sine.ni.com/cs/app/doc/p/id/cs-12062
http://sine.ni.com/cs/app/doc/p/id/cs-676
http://sine.ni.com/cs/app/doc/p/id/cs-676
http://sine.ni.com/cs/app/doc/p/id/cs-12229
http://sine.ni.com/cs/app/doc/p/id/cs-11023
http://sine.ni.com/cs/app/doc/p/id/cs-11316
http://sine.ni.com/cs/app/doc/p/id/cs-12771
http://sine.ni.com/cs/app/doc/p/id/cs-16255
http://sine.ni.com/cs/app/doc/p/id/cs-14598
http://sine.ni.com/cs/app/doc/p/id/cs-12743
http://sine.ni.com/cs/app/doc/p/id/cs-14399
http://sine.ni.com/cs/app/doc/p/id/cs-14161
http://sine.ni.com/cs/app/doc/p/id/cs-13021
http://sine.ni.com/cs/app/doc/p/id/cs-16902
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Oil and Gas 

 

Oil Well Fracture Pump Monitoring and Analysis Using LabVIEW and NI RIO Technology 

"LabVIEW has made the software development side much quicker than our past experiences in C-
based programming. What most C programmers take two years to do, we can accomplish in a 
couple of months. We can use that time savings to get to market quicker and capitalize on our 
competitors’ lag time." 

▪ Developing a Safety Monitoring System for Exposed Gas Pipelines 

▪ NI CompactRIO Helps Nexans Spider Dredging System Level Seabed for Oil and Gas Exploration 

▪ Developing an Inertial Pipeline Inspection Gauge With LabVIEW and CompactRIO 

▪ PEMEX Uses NI LabVIEW to Implement a Crude Oil Distribution System 

▪ Building a Gas Well Fracturing Proppant Delivery System 

▪ Cluster Pumping Station Automation of Oil and Gas Reservoir Pressure Maintenance 

▪ Inspecting Deepwater Oil Pipelines With an Underwater Autonomous Vehicle 

▪ Valve Leakage Detection in Industrial Pumps 

Robotics 

 

Team Victor Tango’s Odin: Autonomous Driving Using NI LabVIEW in the DARPA Urban 
Challenge 

"Odin was the only vehicle to extensively use LabVIEW, and we placed third overall, just minutes 
behind the leaders." 

▪ FIRST Robotics Competition Partners with National Instruments to Provide a Next-Generation Robot Control System with CompactRIO 

and LabVIEW 

▪ Using LabVIEW to Rapidly Build an Autonomous Robot and Compete in the Intelligent Ground Vehicle Competition 

▪ Controlling a Robotic Manipulator for Nuclear Decommissioning With CompactRIO and the LabVIEW Robotics Module 

▪ Hyundai Wearable Robotics for Walking Assistance Offer A Full Spectrum of Mobility 

▪ Saving Time and Minimizing Complexity by Creating a Rescue Robot With CompactRIO and LabVIEW 

▪ Teleoperated Rescue Robots: Using Haptic Feedback to Save Lives 

▪ Achieving Human-Inspired Bipedal Robotic Walking With LabVIEW 

▪ Developing the WiseWELDING Machine Vision System for Adaptive Robotic Welding 

▪ Developing a Leg-Wheel Transformable Robot Using LabVIEW and CompactRIO 

Transportation 

 

Developing an Energy Conservation and Safety System for a Heavy-Duty Vehicle 

"We used NI tools to integrate key technologies and enhance development efficiency with modular 
software and hardware, which helped our team finish this project and pass tests in just six 
months." 

▪ Data Acquisition and Telemetry From a Formula Student Race Car Using NI LabVIEW and Single-Board RIO 

▪ Easily Detecting and Addressing Faults on Denver’s Light Rail Vehicles 

▪ Acquiring and Analyzing Data From Rail and Road Vehicle Collisions Using CompactRIO, LabVIEW, and DIAdem 

▪ SCADA System for Locomotive Testing Using CompactRIO and LabVIEW 

▪ Developing a Compact Data Logger for Railroad and Rail Vehicle Performance Validation 

▪ Creating a Test Bench for Railway Wheel and Track Contact Research Using CompactRIO and LabVIEW 

▪ Railway Diagnostic System Based on Vibration and Acoustic Measurements 

▪ Controlling the World’s Largest Fuel-Cell Hybrid Locomotive with NI LabVIEW and CompactRIO 

▪ Replacing Diesel with Hybrid Power in Buses 

http://sine.ni.com/cs/app/doc/p/id/cs-11315
http://sine.ni.com/cs/app/doc/p/id/cs-11743
http://sine.ni.com/cs/app/doc/p/id/cs-740
http://sine.ni.com/cs/app/doc/p/id/cs-12995
http://sine.ni.com/cs/app/doc/p/id/cs-786
http://sine.ni.com/cs/app/doc/p/id/cs-14392
http://sine.ni.com/cs/app/doc/p/id/cs-15482
http://sine.ni.com/cs/app/doc/p/id/cs-14452
http://sine.ni.com/cs/app/doc/p/id/cs-14656
http://sine.ni.com/cs/app/doc/p/id/cs-11323
http://sine.ni.com/cs/app/doc/p/id/cs-11323
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