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Abstract— In electrical engineering, sensing natural 

phenomena requires the use of transducers, such as the sensors 

named Linear Variable Differential Transformers (LVDTs). They 

are traditionally interfaced with computer devices through signal 

conditioning circuits to measure linear displacements with good 

linearity, sensitivity and precision. Their adoption in many 

industrial applications requires from engineering schools a 

particular attention to create the best conditions to teach and learn 

them, in particular by providing infrastructures to enable students 

the conduction of experimental activities. To overcome some of the 

difficulties faced by engineering schools (low budget, curricula 

time constraints, lack of infrastructures, among others), this paper 

presents a remotely accessible infrastructure comprising a 

customizable platform that enables the conduction of real LVDT 

experiments. Since the infrastructure is currently a prototype 

solution, some improvements are suggested, in particular the 

possibility of using some of the issues described in the IEEE1451.0 

Std. that was originally published to design and interface smart 

transducers.  
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I.  INTRODUCTION 

In order to create good products and services, it is 

fundamental to empower engineers with good competences to 

allow them to preserve current solutions and to give them the 

ability to create, design and, sometimes, to innovate [1]. The 

competences required to engineers must be fulfilled by well-

designed course curricula, giving to engineering students the 

possibility to acquire both theoretical and practical components 

in specific domains. While the theoretical components can be 

easily provided by documents, the practical ones must include 

experiential learning activities. Recognized for their 

contribution to student learning [2][3], in engineering education 

the experiential based learning adoption should include the use 

                                                           
1 iLab – Developed at the Massachusetts Institute of Technology (MIT) in 

USA, comprises a software framework designed for easily sharing different 

weblabs across the world. http://ilabcentral.org/  
2 WebLab-Deusto - Research group of the University of Deusto/Spain, aims 

to provide different solutions to different scenarios related to Remote 
Experimentation. https://www.weblab.deusto.es/web/   
3 RexLab - Brazilian consortium, headed by the Federal University Santa 
Catarina (UFSC) manages and provides several remote experiments. 

Currently it integrates some partners from South American and European 

universities. http://www.rexlab.ufsc.br/ 

of laboratory infrastructures to enable the conduction of real 

experiments. The student interaction with these type of 

experiments is particularly important for some subjects in 

electrical engineering, namely for teaching and learning 

analogue transducers. 

Transducers can be divided in sensors or actuators. They 

establish a bridge between nature and people converting natural 

events into electrical signals (and vice-versa) able to be handled 

or controlled by computer devices. Unlike digital transduces 

that operate based on binary events, and therefore less 

susceptible of external interferences (e.g. detecting true or false 

conditions or turning on/off a system), analogue transducers are 

more vulnerable to the environment conditions. To understand 

their behavior, the simple adoption of pen & paper exercises or 

computer simulations are not sufficient to raise the awareness 

among students about the difficulties they will face when 

adopting analogue transducers. This is particularly evident for 

the sensor named Linear Variable Differential Transformer 

(LVDT) that operates based on electromagnetic principles that 

are very susceptible of environment interferences. In this 

situation, the conduction of experimental activities using real 

equipment is a requirement that can be fulfilled through 

experiments provided by remote labs.  

Although considered as a promising solution for improving 

education, remote labs still requires a standardized design. Most 

of the researchers focus their attention at the software level, 

proposing infrastructures and software models to enable their 

access and integration in a common infrastructure using 

sharable APIs. Projects such as iLabs1, Weblab Deusto2, 

RexLab3, or VISIR4, are just some of the examples that focus 

their attention at the software level, each one following a 

particular architecture using commercial instruments. Despite 

the efforts made by a consortium named GOLC5 to establish a 

common architecture, the evidence is that there is still some 

4 Virtual Instrument Systems In Reality (VISIR) - Is an open laboratory 

platform originated from a weblab created at the Blekinge Institute of 

Technology (BTH), offering software distributing releases and 
documentation that can be used to implement online workbenches with 

standard instruments. http://openlabs.bth.se/index.php?page=ElectroLab  

5 Global Online Laboratory Consortium (GOLC) - Aims to define standard 

solutions for creation of sharable, online experimental environments. 

http://www.online-lab.org/ 
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