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Abstract. A remote laboratory should meet the students’ pedagogical needs, and should be accessible anytime and 
anywhere. This work briefly describes a remote laboratory directed to biomedical engineering education, developed using 
LabVIEW software. The most apparent limitationin the use of LabVIEW is the inability to access from some 
technological platforms. Therefore, the present paper provides an overview of the workin progress and new 
developments, in a new remote laboratory, using an independent platform programming language – Java. Moreover, it is 
also presented new additional functionalities. For instance, the development of remote experiments supporting 
applications making use of augmented reality tools. 
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INTRODUCTION 

The medical problems involve fundamental aspects of the systems and devices analysis, and of the practical 
conception and application, forming the core engineering practice process. Thedata acquisition from experimental 
procedures in real physiological situations is very difficult and expensive[1]. New pedagogical tools have to be 
developed in order to overcome this challenge and allow students and researchers to understand the human body 
functioning. 

Under this assumption, a remote laboratory for biomedical engineeringeducation wasdeveloped, thereby 
facilitating physiologicalconcepts understanding, through physiological data acquisition from human body. The 
RePhyS(Remote Physiological Systems) laboratory aims to achieve the pedagogical needs and to be suitable for the 
biomedical engineering undergraduate students. This remote laboratory development was based on biotelemetry 
with pedagogical goals, engaging the signals recognition, the remote control and configuration of the physical 
devices and the observation of cause-effect relationship with parameters changing. Most of all, it enables the 
interaction with real physiological data. 

The present workdepicts the LabVIEW-based remote laboratory developed, presenting its functionalities and 
showing the results of a study conducted for its validation. In addition, to report the importance of this tool for the 
biomedical engineering education, building on the positive results achieved, this work also mentions some of the 
limitations encountered. In order to enhance the remote laboratory as a learning tool, a conceptual vision of a Java-
based remote laboratory is defined. This new approach is an undergoing work, whichintends to have more 
functionalities than the legacy one, providing more flexibility and more adaptability to the target public. 

THE REMOTE LABORATORY 

The remote laboratory is based on the remote physiological data acquisition for the physiological systems study 
and research. RePhyS is available on the Internet and it allows the remote access to the real experiments [2]. These 
experiments define a complementing learning paradigm centered in student interaction and experimentation. 
Students can acquire, visualize and analyze, in real-time, results of practical experiences and they are able to interact 
with the measurement’s parameters and control them [2]. The aim of the development of this remote lab is the 
improvement of student’s learning on data acquisition and further processing. 

The initial phase of the RePhyS development aimed the implementation of the remote physiological data 
acquisition experiment in the real laboratory. For that purpose, it was employed the Shimmer Research™ Bio Starter 
Kit®, which consists of four sensor modules: ECG (electrocardiogram), EMG (electromyography), GSR (galvanic 
skin response) and Strain Gauge [3]. The device has also an accelerometer in order to detect the movement of human 
body. The experiments performance using each one of the sensor modules demands the electrodes placing on a 
subject, who undergoes the experience in the real laboratory. The experiences are undertaken voluntarily by the 
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