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Abstract  

WebLab-Deusto research team (https://weblab.deusto.es/) has been developing and 

using remote labs as learning tools during last 15 years. In this work we present how we 

have included two of them, VISIR and WebLab-Deusto FPGA remote labs, as a regular 

tool for teachers and students, being a key element during the second semester of 

2019/20 academic year. During the COVID-pandemic, these two remote labs had 

allowed as to go on with our teaching methodology and to obtain the expected learning 

outcomes. We share in the following sections how we did it and how interested 

institutions and teachers can follow our steps.  

Paper  

 

1 Description 

A remote laboratory is a learning tool used mainly as support in educational platforms 

related to science and engineering. These tools are typically used in those cases in which 

developing certain work in the campus facilities is not easy (availability of equipment, 

schedules, etc.). The remote laboratory is also offered as a complement to the face-to-

face laboratory sessions, allowing students to repeat an exercise or an experiment 
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remotely, as many times as they wish, eliminating the restrictions in terms of distance 

and time, since through the Internet students can access the laboratory whenever they 

want and from wherever they want [1]. 

A remote laboratory can be defined as an emerging educational resource that combines 

hardware and software technologies, which facilitates the remote distribution of 

practical content via web and allows the user to configure, control and/or monitor real 

physical parameters of the experiment under test. 

There are practically as many types of remote laboratories as there are teaching 

subjects, since a remote laboratory could be developed to allow access to practically any 

type of experiment, whether in the field of chemistry, physics, robotics or even nuclear 

energy as in the case of the remote laboratory based on a nuclear reactor offered by 

MIT [2]. This means that the use of remote laboratories is not restricted for application 

in a single educational environment, but can be used to control more equipment than 

those that are usually controlled by a computer. Then, in a remote lab, the workbench 

is not in front of the student, because it is instead provided through the Internet. Using 

this approach the experiment can be performed anywhere there is an Internet 

connection (at home, on the street, at a café. . .). As del Alamo said ‘‘If you can’t come 

to the lab. . . the lab will come to you” [3]. 

Throughout the following sections, we will present the use that the authors of this work 

have been making of 2 examples of remote laboratories, which have been a key tool 

during the past pandemic to continue offering content and practical experiences to our 

students in the field of electronics. 

 

1.1 Short introduction to VISIR remote lab 

VISIR is probably the most awarded, shared, referenced and longest-running remote 

laboratory in the world. Professor Ingvar Gustavsson, after some prototypes 

development (he started his work in the VISIR in 1999), released the version 3 of the 

VISIR remote lab in 2009. The main improvement and advance respect similar initiatives 

was the designed relay switching matrix that allowed students to create over it real 

implementations of circuits using real components, by previously the design of these 
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circuits in a virtual breadboard. The completed and detailed description of VISIR was 

first included in the work published in IEEE Transactions on Learning Technologies [1]. 

This paper, according with IEEExplore has been cited 103 times and has received 1391 

full text views. According with Google Scholar has been cited 208 times, so it is possible 

to observe the impact that this publication had on the area of knowledge of remote labs. 

In fact, if a search is performed in (only) IEEExplore using the word “VISIR”, 74 

conference papers, 10 papers in journals and 2 early access articles are shown, a 

scientific production generated by multiple authors from all around the world. It is 

probably not possible to find a technological development in the field of distance, 

remote or virtual education that has had such an impact like VISIR. 

This extensive scientific production is possible thanks to the kindness of Professor Ingvar 

Gustavsson, who always facilitated that any institution could deploy an instance of the 

VISIR laboratory. Then, it is possible to find VISIR instances in Sweden (1), Spain (2), 

Portugal (1), Austria (2), Germany (1), India (1), Morocco (1), Argentina (2), Brazil (2), 

Costa Rica (1) and USA (1). VISIR has been also the core and engine on multiple European 

projects as VISIR+ [5] and PILAR [6], which have allowed the spread of VISIR around the 

world, increasing the number of potential users of this lab. Even more, the International 

Association of Online Engineering (IAOE) count with a Special Group of Interest denoted 

as VISIR Federation which goal is to provide a uniform system where students can 

register and use the federated VISIR based laboratories and learning materials from 

different institutions belonging to the federation (http://online-engineering.org/VISIR-

Federation_about.php).  

In 2015, the Global Online Laboratory Consortium awarded the VISIR as the best remote 

laboratory in the world. In addition, in 2018, the European Society for Engineering 

Education (SEFI) posthumously awarded the Maffioli Award Professor Ingvar Gustavsson 

for his work about the importance of performing lab experiments in different ways in 

engineering education. 

Basically, VISIR offers the same instruments and mostly same capabilities of an analog 

electronics hands-on labs, but in a remote way. Thanks to the provided realistic 

interfaces (Figure 1), user can build and test electronics circuits using real components 

and test their behavior with real instruments.  
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Figure  1. VISIR remote lab breadboard at client interface 

It is important to bear in mind that the use of the VISIR requires a previous configuration 

phase in which the teacher is involved. As in a real-traditional experience, the teacher 

prepares the laboratory with the components and circuits he wants to experiment with 

his students. In VISIR there is a similar process, so that only those components and 

circuits predefined by the teacher can be practiced by the students.  

This preliminary configuration phase is carried out on the switching matrix, the key part 

of the VISIR (Figure  2). In this switching matrix, the teacher places the components he 

wants to offer to his students and also carries out the necessary wiring so that the circuit 

made by the student on the virtual board, becomes a real circuit through the switching 

matrix.  

Once the circuit is implemented, it can be powered by the DC power supply or by the 

function generator (AC source) and measure the circuit response using the oscilloscope 

and/or multimeter functionalities (Figure  3). All these instruments are hosted and 

managed by a National Instruments PXI system, which provides speed, robustness and 

reliability to the measurements made. 
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Figure  2. VISIR remote lab hardware: switching matrix on the top and the PXI with the 
instruments at the bottom.  

 

Figure  3. Set of available instrument at VISIR.  

With current VISIR setup provided by the University of the Deusto, the following set of 

experiments can be performed: 

1. Resistor association, Ohm’s Law and Kirchhoff’s Law experimentation with up to 

four resistors (2 of 1kΩ and 2 of 10kΩ). With this 4 resistors, the user can build 

any topology. Also the voltage can be measured in all the nodes and currents can 

be measured at the beginning of all the generated branches. 

2. A different set of RC and CR filters for its characterization: frequency response, 

cut-off frequency, Xc measurement, and so on. 

3. A different set of RL and RLC circuits.  
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4. Diode characterization, measuring its characteristic V-I curve. Different set of 

diodes are available.  

5. Half-wave rectifier with three different types of diodes. Also the rectifier can be 

combined with an output filter to obtain an AC-DC converter.  

6. A set of circuits with operational amplifiers 

7. Characterization of the different working areas of a BJT 

The available switching matrix at Deusto is not still full of components, so we are open 

to new ideas of circuits to include into our matrix. In fact, many of the latest circuits 

introduced have been possible thanks to the contributions of teachers from other 

institutions who have used the VISIR, have been able to test its potential, and have asked 

us to add new components to create the circuits they were previously using in their 

subjects. VISIR has proven not only to be a valid educational tool, but also a meeting 

point for teachers to share experiences and knowledge. 

The remote lab automatically manages the queue of requests sent by users, being 

transparent to them. For each request the average time it takes the system to build the 

circuit and return the measurements is 100ms. This makes it possible for the user 

experience to be real-time access. In performed tests, with up to 80 students connected, 

the waiting time to receive the measurement of your circuit is 1-2 seconds.   

 

1.2 Short introduction to WebLab-Deusto FPGA remote lab 

Programmable logic is fundamental in current electronics portfolio. Experimentation is 

usually carried out by implementing digital systems on FPGA technology [7]. The 

continuous advance in the technology causes the gradual appearance of new devices 

that imply the consequent updating of the hands-on laboratories. This technological 

advance, together with the demanding process of synthesis and implementation 

required in FPGA experimentation, entails the need to use proprietary software from 

the manufacturer of the device that usually requires considerable performance and is 

sometimes not multiplatform.  

The fundamental characteristic of the WebLab-Deusto FPGA remote laboratory that we 

use, is the division of the workflow stages into three processes, all of which can be 
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developed from the laboratory itself with the only requirement of an Internet browser. 

For the development of the two initial stages (Analysis of project requirements and 

System design through a hardware definition language), the remote lab provides an 

advanced HDL editor, along with a cloud file system for each user (Figure  4). All students 

can have their IDE online simultaneously in which to capture the design through VHDL 

or Verilog. 

 

 

Figure  4. Interface of the WebLab-Deusto FPGA remote lab 

Once the student finishes with the coding and wants to proceed to the synthesis and 

implementation of the designed circuit, you must click on the "Synthesis / 

Implementation" button. Once the student finishes with the coding and wants to 

proceed to the synthesis and implementation of the designed circuit, you must click on 

the "Synthesis /Implementation" button. This entails the generation of a new task in a 

centralized queue that can be managed by a variable number of distributed systems 

responsible for the synthesis and implementation of each task. Once the student finishes 

with the coding and wants to proceed to the synthesis and implementation of the 

designed circuit, you must click on the "Synthesis / Implementation" button. This entails 

the generation of a new task in a centralized queue that can be managed by a variable 

number of distributed systems responsible for the synthesis and implementation of each 

task. The process responsible for the treatment of tasks is implemented in the form of a 
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docker, allowing to alter the number of concurrent services based on the demand of 

users at each moment. 

During the synthesis and implementation of a system, the console shows in real time 

the output of the system that is in charge of the process, being able to access the 

generated log files and observe the resulting errors and warnings (fig 5). 

 

Figure  5. Console output during synthesis/implementation process 

Once the bitstream is correctly generated, the "upload into device" button is enabled in 

the laboratory to perform the last stages of the workflow. Then the student can choose 

the instance of experimentation in which to carry out the programming of the FPGA 

among all those that are free at that moment. In case no instance is available, the 

Remote Laboratory Management System (RLMS) WebLab Deusto provides a FIFO queue 

that is responsible for managing student demand 

Finally, one of the available instances is selected and the proper FPGA device is 

programmed. The student has a realtime image of the development system where he 

can observe the evolution of the system and check the evolution of the following output 

peripherals: 

• 4 multiplexed 7 segment displays 

• 16 LED diodes 

• 1 DC motor 

• 1 servomotor 

• 1 stepper motor 

In addition, the laboratory provides 17 virtual switches and 5 pushbuttons that generate 

the consequent stimulus to the device. Finally, an UART terminal facilitates the 

debugging of the system (Figure  6). 
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Figure  6. Debugging view of the WebLab-Deusto FPGA Remote Laboratory 

The connection to this lab is managed by a queue system. The user can use the 

programming environment with no time limit. However, because the experimentation 

is in real time over real boards, students have 2 minutes to check the operation of their 

programs on one of the 10 real cards available to them. The average waiting time to 

access these cards is between 1 and 2 minutes.  

2 Type of experience 

We have experience using remote labs for teaching engineering topics for more than 15 

years. All the remote labs developed by Weblab-Deusto team are designed under the 

perspective of being a learning/teaching tool. This means that, although at the origin of 

each lab it is necessary a research work, we don’t use it with students until we consider 

that the lab is enough tested and it runs properly.  

Once the lab is tested, we move on to use it with students. In general, we consider the 

remote laboratories as a complement to the hands-on or traditional laboratories. Its use 
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arises from the need to offer students of the Faculty of Engineering an additional tool to 

continue their laboratory practices, since 90% of our subjects have practical content in 

the laboratory. In this context, where we include the need to work with small groups of 

students, is where remote laboratories offer a number of facilities or advantages: 

• 24/7 availability. This means that our labs are always accessible through Internet. 

This characteristic gives the students the opportunity to connect anytime, not 

like in hands-on labs where the access to the lab is restricted to certain hours.  

• Our remote labs are multiplatform and do not require any special software. This 

means that only a device (laptop, computer, mobile, tablet, etc) with internet 

connection is needed to interact with our labs. The web browser is the only 

software that user has to run. And it does not matter if it is iOS, Windows, UNIX, 

Android or other operative system.  

• Once the remote lab is stable and operates properly, its maintenance is easier 

and cheaper than a traditional lab, where several workbenches have to be set up 

and revised for each lab session. As an example, with an instance of VISIR remote 

lab, we provide access to more than 300 students from Deusto per year (we have 

not consider students from other institutions).  

Then, our best practices that we introduce in this work describe our experience using 

VISIR and Weblab-Deusto FPGA remote labs as support for teaching basic analog 

electronics and digital electronics. It is true that COVI-19 pandemic has been a litmus 

test for checking the performance of our remote laboratories, as they have gone from 

being a complement to traditional laboratories, to being the only available tool to 

continue teaching from home.  

Based on our previous experience, we have not had to make additional developments 

or add new functions to the labs, compared to what we had been doing in past courses, 

although we have added more hours of use of the remote labs from the students' point 

of view. 

3 Context in which it was carried out 

Although during the pandemic the use of VISIR and WebLab-Deusto FPGA remote labs 

had been intensive, the way in which we have been using are close similar to the 
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previous years. VISIR remote lab has been used in Electronics, a first-year basic subject 

where students are introduced to the key concepts of analog electronics. WebLab-

Deusto FPGA remote lab has been used in Logical Programmable Devices subject (a 

second-year subject), where students learn the main concepts of these systems and how 

to program them.  

During the following subsections, we describe how we have use both laboratories to 

work with our students specific concepts in both subjects.  

3.1 Learning Ohm’s and Kirchhoff’s laws with VISIR remote lab 

A remote lab can be used at the classroom as a classical hands-on lab. With VISIR a 

student can perform experiments for demonstrating a physical law like Ohm’s Law, but 

also it can be used for discovering the law under an inquiry approach. In the first 

strategy, teacher has a central position because he explains the law and organizes the 

experiment, but using an inquiry approach. But a remote lab as VISIR offers the teacher 

a new opportunity: he can use the VISIR in the classroom with the students, so the 

teacher and the students can interact among them during a session using the VISIR as a 

central element. The VISIR also fosters the collaborative work. 

VISIR has probed to have a positive effect in the students’ learning process [8][9].  

In this scenario the VISIR offers the students a basic “box” with four resistors: 2 x 1kΩ 

resistors and 2 x 10 kΩ. With four resistors the student can create all the possible 

connections and circuits. Then, the student is not restricted to use only some 

connections recommended by the teacher. Our approach is to leave the student work 

without restrictions or impositions. 

With these materials, the student can create any circuit with these four resistors and 

measure the equivalent resistance with the multimeter (Figure  7). During this session, 

the teacher starts showing the student how to use the multimeter and how to use the 

breadboard. 

Again we have two strategies: teacher explains the mathematical model of the parallel-

series connection or the student discovers (guided by the teacher) this mathematical 

model. After the session the students has to complete a test 
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Figure  7. Measuring equivalent resistance with the multimeter at VISIR 

An additional experiment is to measure the resistance of the multimeter. Ideally, it is 

infinite, but this is not the reality. In this case the expected value was 11,91 kΩ, but the 

obtained real value is 11,68 kΩ, so we can calculate the resistance of the multimeter. 

Reader has also to remember that in VISIR we are working with real resistors, which 

have also a tolerance. 

During the session where students are introduced about Ohm’s and Kirchhoff’s laws, 

teacher starts explaining how a single resistor can be powered using the power supply 

at VISIR, and how to measure the voltage dropped at the resistor and the current flowing 

through it. Then, students will add new resistors in parallel and in series to measure the 

voltages at all the nodes of the circuit and currents in all the branches. So with this 

“simple” exercise, students learn: a) how the multimeter has to be connected in the 

circuit to measure voltage (in parallel) and to measure current (in serial), and b) the ratio 

between voltage, current and resistor as a practical application of both laws.  

 

Figure  8. Measuring voltage and current in a parallel circuit 
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At the Figure  8, the circuit is powered with 5 V and the circuit is a parallel connection of 

two resistors 1 kΩ and 10 kΩ. Theoretically the voltage must 5 V and the current must 

be 5.5mA, but these are not the values obtained in VISIR because they are real values. 

Again we can measure the error introduced by the multimeter (and the breadboard, 

etc.) in the measurement, and we can compare if this new value is similar to the previous 

obtained 

 

3.2 Learning digital systems with WebLab-Deusto FPGA remote lab 

The WebLab-Deusto FPGA described at Section 1.2 is also a good example of how a 

remote lab can be used in the classroom.  

The subject “Programmable Logic” is part of the sixth semester of the Industrial 

Electronics Degree at the University of Deusto. Its main objective is to program FPGA in 

VHDL in a low level. At the Faculty, there is an equipped laboratory with different 

workbenches:  XILINX Basys development board, Vivado software, oscilloscope, power 

source, etc. But during the COVID the students could not access to the lab and they only 

used the WebLab-Deusto FPGA. 

The subject is based in a PBL (Project Based Learning) approach. During first nine weeks 

the students afford basic modules: 7-seg decoder, counter, clock, Finite State Machine 

(FSM) or filtering input signals, PWM control, etc., and then the students develop a 

project in group. The basic project is a simple aggregation of the previous designed 

modules. Last year the basic project consisted on implementing a clock with an alarm 

that controls a DC motor with a PWM signal, and the position of the servo was controlled 

by the time. Different switches and buttons were needed for selecting the different 

modes of the clock. 

The first module was to decode a BCD digit into a 7-seg. The basic process of the code is 

as follows: 

   process(bcd, bi) 
    begin 
        if bi='1' then 
            seven_seg<="1111111"; 
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        else 
            case bcd is 
                when "0000" => seven_seg<="0000001"; 
                when "0001" => seven_seg<="1001111"; 
                when "0010" => seven_seg<="0010010"; 
                when "0011" => seven_seg<="0000110"; 
                when "0100" => seven_seg<="1001100"; 
                when "0101" => seven_seg<="0100100"; 
                when "0110" => seven_seg<="1100000"; 
                when "0111" => seven_seg<="0001111"; 
                when "1000" => seven_seg<="0000000"; 
                when "1001" => seven_seg<="0001100"; 
                when others => seven_seg<="0110000"; 
            end case; 
        end if; 
    end process; 

 
This code can be copy/paste in the WebLab-Deusto and then the student, after the 

Synthesis-Implementation-Bitstream process, can test the program using the following 

interface. At Figure  9 the input is 0101 at the switches and the output is displayed at 

the seven seg. 

 

Figure  9. Example of WebLab-Deusto FPGA remote lab 

During the 2019-2020 course, 19 students were enrolled in “Programmable Logic”. 

These students accessed the WebLab-Deusto 5132 times, one student accessed 558 

times and other only 93 times. The students only could access the remote lab because 

they could not access the faculty building. All the projects were developed in the 

WebLab-Deusto FPGA Remote Lab. Figure  10 shows the accesses attending to the date 

and hour. 



 
15 

 

Figure  10. Uses of  WebLab-Deusto FPGA remote lab 

 

All this information can be accessed from the dashboard of the remote lab. Using this 

dashboard we can see if a student is accessing and working with the remote lab. Even 

we can see the program written by him/her and downloaded into the FPGA, and then 

we can evaluate his/her work. 

At the end, only one student did not pass the subject and the developed projects had 

different extension and complexity. The most complex project had close to 3000 VHDL 

lines, that is, the WebLab-Deusto FPGA allows the teacher to face simple examples but 

also complex projects. For example one group of students implemented and test an 

UART interface, which is a complex FSM. 

To sum up, the use of a remote lab like WebLab-Deusto FPGA allows the teacher and 

the students to teach and learn FPGA/VHDL without restrictions. Finally it should be 

remarked that as the remote lab is the same for different teachers/students/faculties, 

then all the produced didactical material (examples, theory…) could be shared and 

improved by the network of users.  
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4 Objectives and methodology 

Practical exercises and experiments are fundamental in any technical discipline either in 

educational or investigation areas. Using the words of Ingvar Gustavsson (inspired in 

Max Planck): 

‘‘Experimenting could be compared to a conversation with nature. The experimenter 

asks and nature answers. The tricky thing is formulating a useful question and above all 

interpreting the answer. The only way to learn the language of nature is performing 

many experiments in laboratories that can be hands-on or remote.” 

To achieve that, the easiest way to implement these activities is to go to hands-on 

laboratories, which offer real hardware, instruments and experiments. However, 

sometimes this is not possible, like during the pandemic, or many of these experiments 

require special and expensive instruments or the number of equipment units is 

insufficient for all the potential users due to their size or maintenance requirements. 

Alternatively, virtual laboratories, simulators and remote laboratories can play a key role 

in teaching specific areas of technical courses such as analog or digital electronics, and 

other disciplines such as radio communications or automatism and instrumentation 

control. While virtual laboratories can be used in certain experimental activities where 

simulation may be enough, they are not as effective as the laboratories in which users 

can play and interact with real equipment, according to the learning-by-touching or 

active learning approaches. Moreover, according to the Accreditation Board for 

Engineering and Technology (ABET), practical exercises should help students achieve a 

set of competences that virtual labs cannot satisfy [10]. 

Then, within the context in which we have employed the remote laboratories (and 

during the pandemic they were our only resource), the objectives were: 

1. To offer students tools as close as possible to those available in the traditional 

laboratory 

2. To enable them to carry out the same actions and achieve the same learning 

outcomes 

3. That they were simple and intuitive to use 
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4. To allow different degrees or levels of learning, starting from simple exercises 

and being able to reach higher levels of complexity. 

The way in which remote labs are used in class does not differ from the way a hands-on 

session is addressed. In both subjects, students are given the statement of the practices 

or exercises they have to complete. Along with this information, the teacher performs a 

number of previous examples, both of use of the remote laboratory and of circuit 

execution (VISIR) or programs (WebLab-Deusto FPGA).  

For both laboratories, short explanatory videos are made available to students that they 

can view when they need to.  Students have to complete the hands-on exercises and 

send the results to the teacher. In many cases the results are presented and discussed 

in a Word document, or the teacher asks them to record a short video in which they 

explain how they carry out the practice.  

 

5 Results obtained and lessons learned 

As indicated throughout this article, we have experience with remote laboratories for 

nearly 15 years. However, it has been during the pandemic when we had been forced to 

use them as there was no alternative. Both pedagogical and technological efforts have 

allowed us to demonstrate that: remote laboratories are a valid alternative for teaching 

engineering; they are sufficiently robust to support thousands of connections made by 

hundreds of users; they allow the same learning results to be obtained as those 

expected from face-to-face sessions 

Also for us it is important users experience. As an example, next table shows the result 

of the satisfaction questionnaire that we share with our students. It is based on a seven-

point Likert scale (1-strongly disagree to 7-strongly agree) and it give us qualitative 

information about users perception about the usability, utility, immersion and 

satisfaction using our remote labs. This table presents the average value obtained from 

the surveys answered by the users of the WebLab-Deusto FPGA remote laboratory. 
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   Average 

1 US The remote lab is easy to use. 6,2 

2 IM Using the remote lab feels like 
using a real lab. 

4,6 

3 IM My interactions with the 
remote lab seem real.  

5,1 

4 UT The remote lab helps me learn. 6,4 

5 IM When working on the remote 
lab I concentrate on the 
assigned tasks. 

6,2 

6 US I can predict the result of using 
each element in the remote lab 
interface. 

5,4 

7 US The remote lab layout is 
sufficiently apparent so that 
help is not needed to use it. 

6,1 

8 UT The remote lab meets my 
requirements. 

5,9 

9 UT The remote lab will help me 
pass the course. 

6,4 

Table 1. Students' opinion survey 

Questions 1, 6 and 7 are focused in usability (US: how much easy is to use the remote 

lab) and two of them are higher than 6, so in general terms this remote lab is easy to 

use from the point of view of the students. 

Questions 4, 8 and 9 are focused in utility (UT: how much useful is to use the remote 

lab) and all of them are higher than 6 or close to it, so this remote lab is a useful tool 

from the point of view of the students. Question 9 clearly remarks that the remote lab 

is needed to be success in the course. 
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Questions 2, 3 and 5 are focused in immersion (IM: how much immersed is the student 

when using the remote lab). The values are dispersed but always they are higher than 

4. Attending to [12] “Immersion is a psychological state characterized by perceiving 

oneself to be enveloped by, included in, and interacting with an environment that 

provides a continuous stream of stimuli and experiences", so looking at the question 2 

we can see that the value is not low, but comparing this value with the rest of the values, 

it can be said that the students do not feel so much that the remote lab is real, even 

knowing that it is real. Immersion is an interesting research field in remote 

experimentation.  

An important aspect that we want to highlight is technical robustness of the remote labs 

that we use. This is thanks to the support of LabsLand (https://labsland.com/), spin-off 

of the WebLab-Deusto research group and responsible for maintaining, managing and 

producing remote and reliable laboratories for the entire educational community.  

 

6 Opportunities for improvement 

VISIR and WebLab-Deusto FPGA remote labs are part of the available portfolio of remote 

labs traded by LabsLand, the spin-off of the WebLab-Deusto research group of the 

University of Deusto.  

The massive use of both remote labs has been possible because both are stable, 

effective and reliable remote labs for more than 10 years in case of VISIR and 2 years in 

case in WebLab-Deusto FPGA. This makes possible to offer this remote lab professionally 

and as a final product to institutions and users interested in having a VISIR or WebLab-

Deusto FPGA remote lab instance or having access to some of the instances currently 

available on the LabsLand portal [11]. 

It is important to note that thanks to the repository of resources (remote labs) offered 

by LabsLand, if teachers around the world have access to these same tools, both 

teaching materials and learning scenarios are the same. This confluence offers us a 

unique scenario in which to share experiences and knowledge in common way. In fact, 

many of the circuits available at VISIR or the examples implemented on WebLab-Deusto 
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FPGA are contributions from professors from institutions other than the University of 

Deusto who are already users of these remote laboratories.  

From these lines, the authors want to offer to all those teachers who want to know 

about remote labs,  to teach them how to use them and who see the potential they can 

offer in their subjects. 
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