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An example: Arduino remote lab for 
schools

LabsLand:
FPGA labs, available online

The FPGAs are real, 
not simulated, and 
located at LabsLand or 
partner universities

View and interact 
with real FPGA 
devices

Learn anywhere, 
anytime



Upload your binary file

First, design the logic

Use our online code editor:

VHDL, Verilog, SystemVerilog
No installation required

OR



Then, send your design to a real FPGA through web

Controls

Real-time
camera Other controls available:

Real-time VGA
Oscilloscope
Audio (input, output)
Virtual peripherals



See video in action

Click on video for demo

https://www.youtube.com/watch?v=tAcvIVb4clU

https://www.youtube.com/watch?v=tAcvIVb4clU
https://www.youtube.com/watch?v=tAcvIVb4clU
https://www.youtube.com/watch?v=tAcvIVb4clU


How does it work?

You can either:
a) buy labs that for your institution
b) or get licenses to access labs of other partners

Camera

4 FPGAs

FPGAs are real and physically located in partner universities.

Soon in:



Testimonials
“Remote labs bridge the times before 
and after COVID-19 in engineering 
education. A sustainable and cost 
efficient solution that connects 
hardware labs located in different 
places worldwide.”

Rania Hussein
Assistant Teaching Professor, 

University of Washington

“This is a REAL FPGA 
programming experience.  
Students write code in an 
integrated design environment.  
Then they download their 
programs to a real FPGA and see 
it operating in real time!”

Paul Furth
Associate Professor, 

New Mexico State University

“We use Labsland in conjunction 
with our in person labs. Labsland 
has allowed us to expand our 
support model with remote 
support and 24/7 access to the 
lab.”

Matthew Smith
Adjunct Assistant Professor, 

Senior Engineer,
University of Michigan



Proven enhanced pedagogic results

https://peer.asee.org/remote-versus-in-hand-hardware-la
boratory-in-digital-circuits-courses

“Results show that students 
performed better in terms of overall 

scores, understand skills, and analyze 
skills when presented with remote 

access to laboratory hardware than 
when having that hardware in hand.”

ASEE 2021 - July 2021

“Remote Versus In-hand Hardware 
Laboratory in Digital Circuits Courses”

Rania Hussein (University of Washington), 
Denise Wilson (University of Washington)

Article awarded with the 
ECE Division Best Paper Award

https://sites.asee.org/eced/awards/

https://peer.asee.org/remote-versus-in-hand-hardware-laboratory-in-digital-circuits-courses
https://peer.asee.org/remote-versus-in-hand-hardware-laboratory-in-digital-circuits-courses
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Advantages

Forget maintenance issues - everyone has the same setups!

Equipment is always ready, with all 
peripherals

○ It’s 24/7: anytime, anywhere

○ Use it while teaching theory in class



Engage students

Students dramatically increase the time they can use the boards

They can use them anytime, anywhere



Ready-to-use open source contents

RHL-Beadle
https://rhlab.ece.uw.edu/projects/rhl-beadle/

● Ready-to-use open-source 
contents for Digital Design using 
LabsLand FPGAs

● Developed by the Remote Hub 
Lab (RHLab) of the University of 
Washington

● Funded by Intel Corporation

https://rhlab.ece.uw.edu/projects/rhl-beadle/
https://rhlab.ece.uw.edu
https://rhlab.ece.uw.edu
https://www.intel.com/content/www/us/en/developer/topic-technology/fpga-academic/overview.html
https://www.intel.com/content/www/us/en/developer/topic-technology/fpga-academic/overview.html
https://rhlab.ece.uw.edu/
https://www.ece.uw.edu/


Your institution’s space in LabsLand

Integrated in your Learning 
Management System

Institution space where you can manage 
students, permissions, and obtain usage 

analytics



Many more ECE labs

Coming soon: ARM Arduino board



Many more ECE labs

Arduino robots Analog electronics



Additional information

Featured in 
The Institute 

section of 
IEEE Spectrum 

June 2021

https://labsland.com/pub/press/ieee-spectrum-june-2021.jpg
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