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50% of the companies expect that
automation will lead to 

reduction in their 
full-time workforce by 2022

Future of Work: most occupations are changing

30% of the activities of the
majority of occupations in

the US could be automated
Harnessing automation for a future that works. 2017

The Future of Jobs Report. 2018

https://www.mckinsey.com/featured-insights/digital-disruption/harnessing-automation-for-a-future-that-works
http://www3.weforum.org/docs/WEF_Future_of_Jobs_2018.pdf


Lifelong learning + online education play key role

The Future of Work OECD Employment Outlook 2019

Getting ready for the Future of Work. 2017

Automation will make Lifelong Learning [...], 2018

https://www.oecd.org/employment/Employment-Outlook-2019-Highlight-EN.pdf
https://www.mckinsey.com/business-functions/organization/our-insights/getting-ready-for-the-future-of-work
https://hbr.org/2018/05/automation-will-make-lifelong-learning-a-necessary-part-of-work


Re-training: who will provide it

Professional training programs

Virtual programs
Universities





















Why does this happen?

● Why do you think this happens?

● Does this happen in your university / company?

○ e-Technologies in Engineering Education



How can we improve this?



CHALLENGES IN EXPERIMENTATION: ONLINE

Experimentation requires laboratories

Laboratories require a physical location

In online education, number of courses and 
enrollment drastically decreases 

when hardware is required

I'm a believer in online technology in education.

I think we have learned enough about this to 

understand that it will be transformative. It's 

going to change the world, and it's going to 

change the way we think about education. [...]

Could you imagine a situation where students do 

some of their degree work remotely and then do 

some on campus, particularly the small, 

experiential classes that don't transfer well to 

online?

-- John L. Hennessy, Past President of Stanford



CHALLENGES IN EXPERIMENTATION: IN CLASS

Costs

Acquisition, 
maintenance, 
security

Inconvenience

Lab space, safety, 
time constraints,
liability, setup time, 
required supervision

Example



In both traditional and online education, 
educators need affordable, 

real experimentation



An example: Arduino remote lab for 

schools

LabsLand solution:
Real labs, available online

The equipment is real, 
no simulations. 
LabsLand or partner 
institutions

View and interact 
with the real 
equipment 

Learn anywhere, 
anytime



EXAMPLE: ARDUINO ROBOT

LabsLand Arduino robot: students write code and see how it behaves in a 
real robot on real-time



EXAMPLE: ARDUINO ROBOT

http://www.youtube.com/watch?v=EOssVGOHyzU
http://www.youtube.com/watch?v=EOssVGOHyzU


EXAMPLE: ELECTRONICS

LabsLand Electronics: students create complex circuits, and a real 
hardware with a set of relays build the circuit and take measurements 
shown in the web interface



Example: FPGAs (Intel/Altera and Xilinx)



Example: FPGAs (Intel/Altera and Xilinx)



Shor, Bohus, Atkan. Oregon State University, 1993.



(Murray et al., 2008) (Zackrisson et al., 2008) (Cedazo et al., 2006)

(del Alamo et al., 2002) (Hardison et al., 2008)



Are you familiar with Remote Labs?

How many of you have used Remote Laboratories?

How many of you use every year Remote Laboratories?

Why is this? What are the problems you see on them?



Why aren’t Remote Labs more popular?

1. Robustness and trust

2. Scalability

3. Development process

4. Critical mass of laboratories

5. Integrations in the university context

6. Sustainability



1.Robustness and trust



DEPLOYMENT OF EXISTING LABS

USA

Costa Rica

Germany

ColombiaSouth Africa (next month)



ADVANCED TRACKING OF LAB STATUS



2. Scalability



MORE EXAMPLES

Biology:
St. Thomas University in Houston: students 
see how the planarian reacts in different 
substances, such as caffeine

Physics:
University of Queensland (Australia): 
students measure particles crossing across 
different materials through  thousands



3. Development process



LABSLAND OPEN SOURCE TECHNOLOGIES

https://github.com/weblabdeusto/weblabdeusto/
https://developers.labsland.com/weblablib/

● Remote Laboratory Management System
● Provides multiple APIs to simplify development of labs
● Covers authentication, authorization, integration...

https://github.com/weblabdeusto/weblabdeusto/
https://developers.labsland.com/weblablib/


LABSLAND DEVELOPMENT SUPPORT LEVELS

1. Deployment of existing labs
2. LabsLand: software development / University: 

pedagogic and video recording
3. LabsLand: real-time software development / 

University: connections and hardware design
4. LabsLand: web software development / University: 

automation and recording
5. LabsLand: consultancy & proprietary software 

provider / University: all software and hardware
6.   Use of LabsLand Open Source technologies

In

LabsLand 
involvement



4. Critical mass



Increasing number of laboratories



CURRENT PROVIDERS

Brazil

Spain Australia

Argentina

USA

Spain

Spain

Spain

South Africa

Costa RicaGermany

India

North Africa

Colombia

USA

Current Under development

ColombiaUSA Brazil
Germany

Germany

Spain



5. Integrations



Learning Management Systems

● If Learning Management Systems 
used, no need for students to 
even go to LabsLand

● Teachers will still have analytics 
and will be able to see who used 
what laboratories and when



6. Sustainability



Access to 
laboratories

NRE projects
Lab development or deployment

Lab providers

universities

Lab consumers

universities, schools

GLOBAL NETWORK OF ONLINE LABS

Access to
laboratories



“The University of Georgia has 
been using LabsLand ‘s remote 
labs and we now have our own lab 
for our students and for 
contributing to the LabsLand 
network. Students find remote 
labs fun, very easy to use, and very 
convenient: being able to do 
homework with real hardware at 
any time, anywhere.”

-- Dominik May, Assistant Professor, 
University of Georgia, USA

“UNED is a distance university. 
For us, it’s necessary to provide 
our students with all the possible 
resources online. In science and 
engineering, LabsLand remote 
labs are a key solution: engaging, 
with demonstrated learning 
outcomes, easy to use, and 
integrated with our digital tools.”

-- Carlos Arguedas, Universidad Estatal 
a Distancia (UNED), Costa Rica

“Thanks to the LabsLand robotics 
laboratory my 15-16-year old 
students have learned to program 
robots using real robots without 
leaving the classroom, and without 
the common inconveniences of 
maintaining robots or having a 
dedicated space. It is so 
convenient and students love it!”

-- Ainhoa Merino, school teacher, Badaia 
High School, Spain

2019 Award MIT TR35 Spain 2012 Global Impact Competition 2016 Award
Best PhD & best MSc 

awards by ES IEEE EdSoc

FOCUSED IN UNIVERSITIES AND SCHOOLS



Check it out!



LabsLand

Pablo Orduña, PhD

Founder & CEO - San Francisco Bay Area

MIT TR35 Spain 2012 (top 10 innovators < 35)

Entrepreneurship programs GSP & Launchpad 

at Singularity University (5-month), 2016

Visiting Researcher MIT 2011

Past Vice-Chair Standards Committee IEEE 

EdSoc & Past Executive Member, IAOE

Luis Rodriguez Gil, PhD

Founder & CTO - Bilbao, Spain

PhD in remote laboratories

IEEE award to the best MSc thesis and best 

academic record in 2010 and 2013

MSc in Computers Security, MEng in Computer 

Science

MEng in Management Engineering

Spin-off of the University of Deusto  (Bilbao, Spain)



Check it out (at zero cost)

If you want to explore it (for research or for testing), go to:

https://labsland.com

And then in “Pricing”. Then select the Advanced and you will create your own LabsLand 
space that you can test all these technologies.

Then send us an e-mail to:

support@labsland.com

With subject [ETEE2019] and the space link on it

We will increase the default 14 days demo to be ended manually 
(in over 2 months; and no commitment)

https://labsland.com


Questions?



https://labsland.com
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