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Obstacles to Duplicating Edison’s Lab:

$ Cost

 Accessibility & Time

Ratio



The Rise of Simulation (1980’s)

Theory ExperimentationSimulation



How does a student’s brain work?*

*confounded  teachers 
for centuries! 

Olin College Dr. David Barrett  7/22/11



Cycle 1

Knowledge

Rest Cycle 2 Rest

Net Knowledge Gain

Training a biological neural network

Fast

Avg

Slow

Olin College Dr. David Barrett  7/22/11



Cycle 1

Knowledge

Rest Cycle 2 Rest

Net Knowledge Gain

High emotion reinforces neural connections

Olin College Dr. David Barrett  7/22/11



The Return to the Era of Experimentation

Theory Simulation Experimentation
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Easily Combined







NI LabVIEW system design environment





NI ELVIS | Do Engineering: In the Lab

ni.com/nielvisni.com/nielvis Adam Foster

Academic Product Manager



Digital Multimeter
 Isolated measurements
 5½ digit resolution
 60 VDC, 20Vrms,  2 ADC, 2 RMs, 

100MΩ

Internal Circuit 
Protection
 Resettable fuses

Function Generator
 10 bit,  ±5V range
 0.2 Hz to 5 MHz Sine
 0.2 Hz to 1 MHz 

Triangle/Square
 Software or manual 

control
 BNC or prototyping 

board connection

USB Connectivity
 Plug-and-play capability
 USB 2.0 Connection

Oscilloscope
 ELVIS II+:  100MS/s Sampling 

Rate
 ELVIS II:  1.25 MS/s single 

channel, 500kS/s two channel 
aggregate

 16-bit resolution
 1 to 1.5 MHz Bandwidth
 1x and 10x probe
 ±10 V input range
 AC/DC coupling

NI ELVIS 



Circuits Measurements Control Embedded Communications

Electrical, Biomedical, 
Mechatronics

Physics, Chemistry Electrical, 
Mechanical, 

Systems

Electrical, 
Computer

Electrical, Computer, 

Physics

NI ELVIS | Multidisciplinary Teaching Platform



Biomedical Signal Processing

QNET Myoelectric Trainer SIGEx Signals & Systems Trainer

NI ELVIS | Partner Board Additions



Digital Multimeter
Oscilloscope
Function Generator
Variable Power Supply
Bode Analyzer
Dynamic Signal Analyzer

Arbitrary Function Generator
Digital Input
Digital Output
Impedance Analyzer
2-Wire Resistance
3-Wire Resistance

NI ELVIS | Virtual Instruments

Digital Frequency 
Digital  Thermometer
Karaoke Circuits  
DC Motor H-Bridge
Respiration Monitor  
Resistor Color Code 
Magnetic Field 

Measurement
Light Intensity 

Measurement
DC Motor Control 

Using a Tachometer

H-Bridge DC Motor
LED Harp
PID Motor Control
Servo Motor Controller
Pitch Measurement
Pulse Width 

Modulation Output
Edge Counting
Angular Position 
IV Curve Tracer
Adjustable Pulse 

Width Modulation
Digital Waveform 

Measurement (NI 
ELVIS only)





Electronics at The University of Manchester

…students are now exposed 
to the hands-on learning 
experience throughout the 
first course to complex final 
year projects.

Dr. Danielle George

[ School of Electrical and Electronic Engineering ]



Dr. Danielle George


The Teaching
of My Course

Learning
ResourcesIntroduction of NI ELVIS

Hands-on Learning

74

96 95

78



NI myDAQ | Do Engineering: Anywhere, Anytime

Analog ICs Supplied by

ni.com/mydaq Mark Walters

Academic Product Manager



Universities Using NI myDAQ



Integrated DMM

USB controlled, 
bus powered

Audio IN/OUT

8 DIO lines,
1 counter

Power Supply: 
+/- 15 V

Power Supply: 
+5V

2 AO lines

2 AI lines

Analog Input:
2 channels, 200kS/s/ch, 

16-bit

Analog Output:

2 channels, 200kS/s/ch, 
16-bit

DIO: 8 lines

CTR: 1 counter

Integrated DMM: V, A, Ohm

Power Supply: +5V, +/-15V

3.5mm stereo audio jacks

ELVISmx SW Instruments:  

DMM, O-scope, FGEN, 
Bode, DSA,  ARB, 
Digital In/Out 

NI myDAQ

Analog ICs Supplied by
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Student Design | Do Engineering: On a System Level

ni.com/studentdesign
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Virginia Tech wins EcoCAR Challenge

…it was critical to have an 
easy-to-use platform that 
could be used by everyone 
from start to finish.

Jesse Alley

[ Graduate Advisor, Virginia Tech Hybrid 

Electric Vehicle Team (HEVT) ]



“PitchPALS: Pitch Pressure 
Analysis and Logging System”

Rice University

Student Design Competition Finalists

“Haptics for Tumor 
Detection During Surgery”

University of Leeds

“Tuneacious Perfect Tuner”

The University of California, 
San Diego

“3D Display System”

Tsinghua University
“Rotary UAV Autopilot”

Konkuk University



Now Accepting
Submissions for 2012





Controls &
Robotics

RF &
Comm.

Meas. &
Inst.

Student Design

NI CompactRIO,

DaNI 2.0

LabVIEW Interface
for Arduino

NI USRP

NI ELVIS

NI myDAQ

Courses
I/O and 
Targets

NI Graphical System Design in Education

Circuits &
Electronics





Make experimentation

relevant and 

accessible to 

every single student.



Do Engineering




