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National Instruments Data Acquisition Solutions 

Data acquisition is the process of measuring an electrical or physical phenomenon such as voltage, current, temperature, 

pressure, or sound. PC-based data acquisition uses a combination of modular hardware and flexible software to transform 

your standard laptop or desktop computer into a user-defined measurement or control system. While each data acquisition 

system has unique functionality to serve application-specific requirements, all systems share common components that 

include sensors, data acquisition hardware, and a computer. 

 

You can use data acquisition tools for a variety of applications such as data logging, control, test automation, monitoring, and 

prototyping. Use NI data acquisition (DAQ) to meet application challenges for any signal on any bus with easy, powerful 

software. 

Designed for Performance 

NI data acquisition (DAQ) devices provide the I/O capabilities, measurement accuracy, and software flexibility your 

application requires. With patented hardware and software technologies, National Instruments offers PC-based 

measurement and control solutions that deliver increased productivity through user-defined logging, analysis, and 

visualization. NI-DAQmx multithreaded driver software provides ease of use, flexibility, and performance in multiple 

programming environments, including NI LabVIEW, NI LabWindows™/CVI, C/C++, Visual C#, and Visual Basic .NET. 
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High-Performance I/O 

▪ Direct sensor connectivity 

▪ Integrated signal conditioning 

▪ High measurement accuracy 

▪ High-channel-count 

▪ Synchronization 

NI Technologies 

▪ NI-STC3: Timing and synchronization 

▪ NI Signal Streaming: 

▪ Efficient data streaming 

▪ NI-MCal: Calibration methodology 

▪ TDMS: Logging data to disk 

Productivity through Software-

Defined Instrumentation 

▪ Inline data analysis 

▪ Application-specific visualization 

▪ Custom alarming and control 

▪ Automated report generation 

Easy, Powerful DAQ Software 

When building a data acquisition system, selecting the right application and driver software is just as important as choosing 

the hardware. NI-DAQmx, a high-performance, multithreaded driver, provides a consistent set of functions across multiple 

programming languages and for all supported PC buses. So no matter which language you use, NI-DAQmx software can 

simplify any application. 

 

Get More from Your System with NI-DAQmx Software 

Every NI data acquisition device is supported by NI-DAQmx and is shipped with NI Measurement & Automation Explorer 

(MAX), NI-DAQmx virtual channels, and the DAQ Assistant. 

Measurement & Automation 

Explorer (MAX) 

▪ Configure and test hardware 

with interactive test panels 

▪ Perform self-test sequences 

▪ Create simulated devices 

▪ Save, import, and export 

configuration files 

▪ Reference wiring diagrams 

and documentation 

NI-DAQmx Virtual Channels 

▪ Configure input ranges and 

signal conditioning parameters 

▪ Convert sensor voltage 

measurements into real-world 

engineering units 

▪ Apply user-defined scaling 

operations 

▪ Create NI-DAQmx tasks by 

adding timing, triggering, and 

synchronization information 

DAQ Assistant 

▪ Create a measurement task 

interactively through a wizard-like 

configuration utility 

▪ Configure sampling parameters, 

data scaling, and data-logging 

formats (including ASCII and TDMS) 

▪ Automatically generate LabVIEW, 

C, C++, or Visual Basic .NET code 
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LabVIEW System Design Software 

LabVIEW is a highly productive development environment used by 

engineers and scientists who need to create custom measurement, 

control, and analysis applications without the hassle associated with 

traditional tools. Using graphical programming, you can quickly tie 

together acquisition, processing, analysis, and display functions to 

create your own virtual instruments. Learn more at 

www.ni.com/labview/applications/daq. 

Advantages of LabVIEW for DAQ Applications 

LabVIEW has many benefits for data acquisition applications: 

▪ Add power and flexibility through software 

▪ Accelerate your productivity 

▪ Builld upon industry leading innovation 

▪ Turn raw data into results 

▪ Create a user interface by dragging and dropping controls 

▪ Distribute stand-alone applications 

 

 

C, C++, .NET, and Other Programming Options 

The NI-DAQmx driver features native high-performance libraries for 

popular general-purpose programming languages such as ANSI C, C++, 

and C#/Visual Basic .NET. The consistent API ensures easy migration 

between languages, and advanced features such as virtual channels 

help you configure channels independently of your code. In addition, 

National Instruments offers LabWindows/CVI and Measurement 

Studio to make ANSI C and Microsoft Visual Studio users more 

productive when creating data acquisition applications. 

  

NI LabWindows/CVI 

LabWindows/CVI is a proven ANSI C integrated 

development environment that provides a 

comprehensive set of programming tools for 

creating high-performance test and control 

applications. 

NI Measurement Studio 

Measurement Studio is a suite of native user interface controls, tools, 

and class libraries to add engineering acquisition, analysis, and 

presentation to Microsoft Visual Studio to dramatically reduce 

development time. 

 

Visualizing Measurements 

You can take measurements with many traditional stand-alone instruments, but those are often vendor-defined and difficult 

to customize. With PC-based data acquisition, the software defines the instrument. Transform your standard computer into 

a user-defined measurement system and add the exact analysis and visualization capabilities your application requires. 

Advantages of Using NI Data Acquisition for Visualizing Measurements 

▪ Use your existing PC for taking measurements 

▪ Create real-time graphs for viewing data 

▪ Perform inline signal processing and analysis 

▪ Design custom graphical user interfaces (GUIs) 

▪ Tailor visualization components to specific applications 

▪ Automatically generate reports for sharing results 

http://www.ni.com/labview/applications/daq/


 

 
w w w .e n o v a s .c o m .t r  

Data Logging 

Data logging is used in a broad spectrum of applications. For example, chemists record data such as temperature, pH, and 

pressure when performing experiments in a lab. Civil engineers record strain and load on bridges over time to evaluate 

safety. With data acquisition hardware, a PC can be transformed into a user-defined, high-speed, streaming data logger. 

Advantages of Using NI Data Acquisition for Data Logging 

▪ Log data to PC hard drives for terabytes of data storage 

▪ Connect data to the Web with PC network connectivity 

▪ Create a paperless chart recorder with custom 

functionality 

▪ Perform inline analysis with PC processing power 

▪ Visualize data in real time as it is being logged 

▪ Get started quickly with free data-logging software 

 

Control 

Regardless of your application type, you can use data acquisition hardware to connect sensors and actuators to your 

computer and build the exact control system you require. In addition to taking advantage of software flexibility, you can 

choose from a variety of ways to integrate PC-based control systems with your existing instruments, programmable logic 

controllers (PLCs), and single-loop controllers. 

Advantages of Using NI Data Acquisition for Control 

▪ Integrate with existing systems over standard 

communication buses 

▪ Scale from basic on/off control to PID and more 

advanced algorithms 

▪ Incorporate the right combination of I/O 

▪ Design custom user interfaces for supervisory control 

▪ Increase system functionality with monitoring and 

reporting features 

▪ Use multicore PC processing 

 

Test Automation 

From initial design validation to the final production line, testing electrical or mechanical designs is required to ensure 

proper performance and reliability. With PC-based data acquisition, you can select the right combination of I/O, configure 

special timing or triggering functionality, and automate test sequences with low-cost PC system components and 

commercial off-the-shelf (COTS) hardware. 

Advantages of Using NI Data Acquisition for Test Automation 

▪ Increase test coverage with flexible I/O functionality 

▪ Reduce your system costs with COTS hardware and PC 

components 

▪ Interface with existing instruments and other test 

equipment 

▪ Use software to generate test reports 

▪ Implement custom signal processing and analysis 

routines 

▪ Automatically stream data to disk over high-speed PC 

buses 
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Monitoring 

Monitoring is everywhere, from weather stations and power meters to industrial machines and laboratories. It is used to 

help reduce cost, improve efficiency, and even save lives. Scalability and customization are essential to building monitoring 

systems because unique application requirements evolve over time. NI data acquisition hardware turns a PC into a software-

defined, flexible, and high-performance monitoring system. 

Advantages of Using NI Data Acquisition for Monitoring 

▪ Connect data to the Web with PC network connectivity 

▪ Perform inline analysis with PC processing power 

▪ Develop custom functionality for alarms and 

notifications 

▪ Turn displays into human machine interfaces (HMIs) 

▪ Log data to PC hard drives for terabytes of data torage 

▪ Identify data trends with user-defined algorithms 

 

Prototyping 

Prototyping is crucial to the design process. The ability to demonstrate a functioning proof of concept to managers and 

customers is the first step in proving out an idea. The flexibility and productivity of NI PC-based data acquisition systems 

have proven useful in getting a prototype working quickly – from medical devices to industrial machinery and automated 

test systems. 

Advantages of Using NI Data Acquisition for Prototyping 

▪ Save time by making design changes in software 

▪ Create compelling demonstrations for customers 

▪ Take proven ideas to market faster, with minimal 

rework 

▪ Reduce the cost of experimentation with COTS hardware 

▪ Simulate designs with virtual prototypes 

▪ Quickly add I/O for real-world signals 
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Multifunction Data Acquisition 

National Instruments multifunction DAQ devices integrate analog input and output, digital input and output, and 

counter/timer circuitry. These devices offer up to 10 MS/s simultaneous analog input rates and up to 80 analog inputs, four 

analog outputs, 48 digital I/O lines, and four counters. They are available for USB, PCI, PCI Express, PXI, and PXI Express. From 

low-cost to high-performance, these devices provide exceptional value and flexibility. 

 

X Series Multifunction DAQ 

NI X Series devices for USB, PCI Express, and PXI Express are the most advanced DAQ 

devices ever designed by National Instruments. The X Series DAQ family features new NI-

STC3 timing and synchronization technology that provides four advanced counters, a 100 

MHz timebase, and additional I/O timing and triggering functionality. 

 

 

M Series Multifunction DAQ 

NI M Series devices offer a broad set of I/O options and bus connectivity for data 
acquisition applications. M Series USB hardware includes up to 80 channels on a single 
device, and industrial M Series devices offer built-in isolation circuitry and analog current 
measurement options.  
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NI CompactDAQ Platform 

NI CompactDAQ modular data acquisition systems for USB, wireless, and Ethernet provide sensor and electrical 

measurements on the benchtop, in the field, and on the production line. By combining more than 50 sensorspecific I/O 

modules with NI Signal Streaming technology, the NI CompactDAQ platform delivers performance and ease of use in a 

flexible, mixed-measurement system. 

▪ Measure up to 256 channels of electrical, physical, mechanical, or acoustic signals in a single chassis 

▪ Stream continuous analog measurements up to 1 MS/s per channel with patented NI Signal Streaming technology 

▪ Run up to seven I/O tasks simultaneously at different sampling rates in the same chassis 

▪ Measure in minutes with the easy-to-use DAQ Assistant and stream-to-disk Technical Data Management 

▪ Streaming (TDMS) data-logging technology 

 

 

 

 

 

 

C Series Modules 

NI X Series devices for USB, PCI Express, and PXI Express are the most advanced DAQ 

devices ever designed by National Instruments. The X Series DAQ family features new NI-

STC3 timing and synchronization technology that provides four advanced counters, a 100 

MHz timebase, and additional I/O timing and triggering functionality. 
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High-Channel-Count Sensor Measurements 

The NI SC Express family features PXI Express data acquisition modules with integrated signal conditioning for measuring 

electrical and optical strain gages, pressure transducers, load cells, thermocouples, high voltages, and more. These modules 

have been designed for maximum accuracy, high throughput, and tight synchronization for advanced measurement systems 

that can scale to thousands of channels. The PXI platform offers an adaptable and simplified architecture for developing 

highly scalable measurement systems. Measurement modules integrate with a wide variety of PXI chassis, controllers, and 

I/O options. 

 

Analog Output 

NI offers analog output devices that include 16-bit DC voltage and current sources and 

hardware-timed buffered waveform generators. These software-timed and high-speed 

waveform generation devices include up to 32 outputs, digital I/O, and counters.  

Digital Input/Output 

NI digital I/O (DIO) devices are suitable for a wide range of industrial automation  

applications including controlling switches, relays, actuators, fans, lights, and motors. 

Most NI DIO devices provide industrial features including programmable power-up 

states, watchdog timers, change detection, isolation, and programmable input filters.  

Counter/Timers 

You can use versatile National Instruments counter/timer devices to create a wide range 

of measurement solutions, including measuring several time-related quantities, counting 

events or totalizing, and monitoring quadrature encoders. Counter/timers can generate 

pulses and pulse trains. These devices often fulfill critical timing functions as components 

of complex measurement systems. 
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Industries and Applications  

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

Research and Analysis 

 

Wireless Data Acquisiton for a Bridge Collapse Test 

"“The wireless system provided the measurement accuracy needed to calculate the collapse load 
quickly while eliminating wires that would have caused safety issues.” 

▪ Capturing Groundbreaking Tornado Phenomena 

▪ Acquiring and Analyzing the Bioacoustic Communication of Marine Mammals 

▪ Structural Analysis of a Small Unmanned Aircraft 

▪ Developing a Highly Reliable and Durable Ultrasonic Cement Analyzer 

▪ Modeling and Analysis of a New Technique for Protecting Human Lungs During Heart Surgery 

▪ Developing an Automated System for Neuroscience Drug Discovery Research 

▪ Prototyping Tidal Stream Turbines for Power Generation 

Design Validation and Verification 

 

High-Level Impact Testing for the Certification of Safety Helmets 

"A system upgrade such as the one we required is a major budget consideration, and for this 
reason we were very deliberate in our search for a new hardware package." 

▪ Building a Plastic Biodegradation Monitoring System 

▪ Ventrac Tests Noise and Vibration of Compact Tractors 

▪ Monitoring Synchronous Power Generators With LabVIEW and NI CompactDAQ 

▪ Developing a Mixed-Measurement Test System for Aircraft Gearboxes 

▪ Acoustic Beamforming in Vehicle Pass-By Noise Tests 

▪ Testing Wind Turbines for Noise Emissions 

▪ Upgrading a Test Bench for a Fighter Aircraft Turbojet Engine 

Manufacturing and Quality Test 

 

Hydraulic Test Bench for Aerospace Components 

"We used LabVIEW as our development platform because of the hardware/software integration 
with LabVIEW and NI data acquisition devices." 

▪ Developing a Wind Turbine Assembly Dynamic Diagnostics System 

▪ Developing a Manufacturing Test System for Wireless Multimedia Tablet Devices 

▪ Production Test System for Xbox 360 Controllers 

▪ Reducing Test Time for Electrostatic Finishing Equipment 

▪ Danfoss Solar Inverters Develops a Complete Manufacturing Test Solution With NI TestStand and PXI 

▪ Developing a Radiation Measurement Test System for Cellular Phones 

▪ Using NI Data Acquisition Devices and LabVIEW to Test Thousands of Hydraulic Components 

▪ Using LabVIEW and DAQ to Create a Test System for Pressurized Aircraft Cabins 

http://www.ni.com/case-studies
http://sine.ni.com/cs/app/doc/p/id/cs-12567
http://sine.ni.com/cs/app/doc/p/id/cs-14342
http://sine.ni.com/cs/app/doc/p/id/cs-11543
http://sine.ni.com/cs/app/doc/p/id/cs-14596
http://sine.ni.com/cs/app/doc/p/id/cs-711
http://sine.ni.com/cs/app/doc/p/id/cs-12737
http://sine.ni.com/cs/app/doc/p/id/cs-10690
http://sine.ni.com/cs/app/doc/p/id/cs-14504
http://sine.ni.com/cs/app/doc/p/id/cs-785
http://sine.ni.com/cs/app/doc/p/id/cs-14406
http://sine.ni.com/cs/app/doc/p/id/cs-12917
http://sine.ni.com/cs/app/doc/p/id/cs-12919
http://sine.ni.com/cs/app/doc/p/id/cs-630
http://sine.ni.com/cs/app/doc/p/id/cs-12428
http://sine.ni.com/cs/app/doc/p/id/cs-11266
http://sine.ni.com/cs/app/doc/p/id/cs-14542
http://sine.ni.com/cs/app/doc/p/id/cs-12648
http://sine.ni.com/cs/app/doc/p/id/cs-12777
http://sine.ni.com/cs/app/doc/p/id/cs-14088
http://sine.ni.com/cs/app/doc/p/id/cs-662
http://sine.ni.com/cs/app/doc/p/id/cs-14509
http://sine.ni.com/cs/app/doc/p/id/cs-12977
http://sine.ni.com/cs/app/doc/p/id/cs-266
http://sine.ni.com/cs/app/doc/p/id/cs-12648
http://sine.ni.com/cs/app/doc/p/id/cs-14121
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Diagnostics and Repair 

 

Automating Molecular Diagnosis and Biological Sample Preparation 

"At the heart of the system is a customized LabVIEW program that automates the entire sample 
preparation system and controls the actuation of syringe pumps and the timing sequence of 
solenoid valves." 

▪ Developing the Canary System for Early Detection and Monitoring of Tooth Decay 

▪ Developing a Wireless Diagnostic Tool for Heartbeat Monitoring 

▪ Developing a Smarter, Portable, and More Affordable Flu Diagnosis System 

▪ Locating Leaks in Complex Pipe Systems with LabVIEW and NI Data Acquisition Hardware 

▪ LabVIEW and NI CompactDAQ Get the Skylon Space Plane Project Off the Ground 

▪ Developing a Facility-Wide Internet of Things Technology for Machine Condition Monitoring and Diagnostics 

▪ Railway Diagnostic System Based on Vibration and Acoustic Measurements 

▪ Using LabVIEW and DAQ to Automate Molecular Diagnosis and Biological Sample Preparation 

Condition Monitoring 

 

Developing an Online Monitoring System for Analyzing Motor Vibrations 

"Due to the sophistication of LabVIEW, we expanded the capabilities of our vibration monitoring 
system. Using the NI Sound and Vibration Measurement Suite, we could also take rotational speed 
and motor flux into account.” 

▪ Developing a Data Acquisition and Preanalysis System for Railway Switch Inspection 

▪ Developing an Intelligent, Multisensor Tool Monitoring System for Tool Wear and Breakage Detection 

▪ Building an Air Leakage Detection System for Sintering Pallets 

▪ Upgrading an Oil Well Drilling Alarm System 

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

▪ Monitoring Harsh Manufacturing Environments With NI Wireless Network Technology 

▪ Developing an Intelligent Condition Monitoring System 

▪ Monitoring Synchronous Power Generators with LabVIEW and NI CompactDAQ 

Control and Automation 

 

Controlling and Automating a Continuous Process Industry Plant 

"The ideas behind our system are an accumulation of years of industrial experience, but they could 
only become a reality with LabVIEW. LabVIEW turned our dreams into a real system."  

▪ Designing a Cool/Heat Therapy Strap System 

▪ Remote Control Monitoring of Robotic Arm Movement in a 2D System 

▪ Automating Gauge Control in Cold Rolling Mills 

▪ Building an Automatic Heat Ventilation System 

▪ Designing a Computer-Based Control System for an Electromagnetic Launcher Facility Using NI Hardware and LabVIEW Software 

▪ Using LabVIEW and NI PXI to Optimize a Measurement and Automation System for Aluminium Electrolytic Capacitor Research and 

Development 

▪ Creating High Precision Real-Time Control System for ITER Fusion Reactor Maintenance 

▪ Using LabVIEW and NI PXI to Optimize a Measurement and Automation System for Aluminium Electrolytic Capacitor Research and 

Development 

http://sine.ni.com/cs/app/doc/p/id/cs-14107
http://sine.ni.com/cs/app/doc/p/id/cs-12994
http://sine.ni.com/cs/app/doc/p/id/cs-13827
http://sine.ni.com/cs/app/doc/p/id/cs-12747
http://sine.ni.com/cs/app/doc/p/id/cs-12894
http://sine.ni.com/cs/app/doc/p/id/cs-16263
http://sine.ni.com/cs/app/doc/p/id/cs-16667
http://sine.ni.com/cs/app/doc/p/id/cs-16091
http://sine.ni.com/cs/app/doc/p/id/cs-14107
http://sine.ni.com/cs/app/doc/p/id/cs-13878
http://sine.ni.com/cs/app/doc/p/id/cs-11741
http://sine.ni.com/cs/app/doc/p/id/cs-11359
http://sine.ni.com/cs/app/doc/p/id/cs-12120
http://sine.ni.com/cs/app/doc/p/id/cs-14201
http://sine.ni.com/cs/app/doc/p/id/cs-12119
http://sine.ni.com/cs/app/doc/p/id/cs-15838
http://sine.ni.com/cs/app/doc/p/id/cs-16145
http://sine.ni.com/cs/app/doc/p/id/cs-12919
http://sine.ni.com/cs/app/doc/p/id/cs-13566
http://sine.ni.com/cs/app/doc/p/id/cs-13815
http://sine.ni.com/cs/app/doc/p/id/cs-13826
http://sine.ni.com/cs/app/doc/p/id/cs-13526
http://sine.ni.com/cs/app/doc/p/id/cs-14058
http://sine.ni.com/cs/app/doc/p/id/cs-11461
http://sine.ni.com/cs/app/doc/p/id/cs-13513
http://sine.ni.com/cs/app/doc/p/id/cs-13513
http://sine.ni.com/cs/app/doc/p/id/cs-14767
http://sine.ni.com/cs/app/doc/p/id/cs-13513
http://sine.ni.com/cs/app/doc/p/id/cs-13513

