
1



2

The FPGA 
Vision 

Remote 
Lab –

Making-of

Learning 
Goals

Learning 
Analytics



3



4

• Development of board for module „Energy Efficient Microelectronic Systems“

 since June 2015 in onsite hands-on lab 

FPGA Design 

developed at H BRS

Available 

components

 since January 2018 in remote lab as Open Educational Resource (OER)

• Lab hardware available via Internet 

 Students can access the lab hardware independent from time and their current whereabouts 
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• Prototype for proof of concept designed

• in-house development

• possibility to log-in, upload one compiled FPGA design and one image

• fundamental presentation of results

• basic session handling

o log-in locks the system for three minutes

o no queuing

• Used and evaluated by students during 
summer terms 2016 and 2017

• Evaluation confirms proof of concept

Shatha Abu Shanab successfully 

completes her doctorate
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What do we need for a successful remote lab?

• OER (Open Educational Resource) distribution

• reliable availability

• 24/7

• long-term

• usability

• comfortable session handling

• straightforward user interface

• experiments with interactive control elements

consider students’ perspective
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• Usage of the WebLab-Deusto Remote Lab Management System

 user handling and queuing already implemented

 data logging for learning analytics available

 concentration on the design of the experiment (hardware, software and 
user interface)

• Straightforward user interface of experiment page

o starting with the most important input elements, e.g., where users can upload 
binaries, on top of the page

o logical, coherent arrangement of in- and output elements 

o provision of several images and the possibility to upload own pictures as input 
image for the FPGA
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Screenshots from “Behind the Scenes of the FPGA Remote Lab” 
(https://www.youtube.com/watch?v=RjiaqSRyPuw&ab_channel=MarcoWinzker)

https://www.youtube.com/watch?v=RjiaqSRyPuw&ab_channel=MarcoWinzker
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• remote lab is open to other universities and individuals

• demo experiments accessible without registration

• free user registration

• short video lectures on YouTube complete
the learning offer
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Approach for distance education

• Video lectures for instructions

• Remote-lab for applying the knowledge

 Our name for this combination of formats: Remote-lab-lecture

• Open educational resource (CC-BY)

Seven video lectures

• Between 3 and 15 minutes • English with subtitles
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• subtitles in different languages
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• State-of-the-art education should consider demands of

• students in need of more time,

• more learning opportunities for ambitious students,

• flexible schedules for students caring for children or dependents in need of 
care.

• Providing remote labs is one possibility to meet these conditions:

• possibility to work with real hardware

• available 24/7

• accessible via internet

 independence of time and space
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Feedback on the FPGA Vision Remote Lab:

• Possibility to finish tasks from 
hands-on lab.

• We have more time to experiment, 
more than in the hands-on lab.

• Work with real FPGAs at home.

• Independence from time and location.
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• accesses from 25 countries (status March 2019)• accesses from >50 countries (status March 2022)
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 students exploit the remote lab to prepare and finish their experiments
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• measurement data shows variety of experiment types
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The FPGA Vision Remote Lab 

• online since Jan. 2018

• availability over 99.75 %

• more than 10 000 experiments performed (total)

• analyzation of over 950 experiments for learning analytics


