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Developing and Implementing of Augmented Reality Internet Laboratory 
 
Prepared by: Shatha Abu Shanab  
 
Supervisor: Dr. Salaheddin Odeh  
 
Abstract: 

This research is mainly concerned with remote laboratories dedicated for disparate types of 

scientific and engineering experiments. Our research is aimed at checking and proofing the 

appropriateness of Augmented Reality to be used in representing client user-interfaces in 

remote laboratories. The experiment selected here is one of the electrical and electronic 

engineering. Laboratories present an essential part in engineering education because they 

provide practical knowledge for students. Unfortunately, laboratories are available for little 

and limited periods of time for a huge number of students. The number restriction of 

laboratory experiments refers to costly equipments and instruments required for this type of 

laboratories. An approach to bypass the mentioned problems is by employing virtual and 

remote laboratories that assist the students in developing their practical skills, but applying this 

type of laboratories leads to the fact that students suffer from the weakness of the reality 

representation of experiment equipments.  

In this thesis, we will introduce a novel system that improves performing experimental 

laboratory through Internet using Augmented Reality technique. Building this system is of 

great significance, as a prototype is necessary to evaluate carrying out experiments through 

conventional and ARI laboratories. 

To achieve the previously mentioned objective, the applications of AR technologies in other 

fields will be discussed. Understanding the ideas and the techniques behind such applications 

might be helpful for contributing of newer ideas to our remote ARI laboratory. Furthermore, in 

order to categorize our approach in the remote laboratories’ landscape, it is significant to be 

familiar with other kind of remote laboratories as well as the e-learning theory located behind 

these techniques. 

In this thesis, the architecture and the realization of the distributed ARI laboratory play a 

central for achieving the objectives discussed above; thus, it is significant to realize technical 

aspects of the implemented system, which combines the augmented reality and internet 

technologies in order to make the laboratory accessible for students at anytime and from 
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anywhere. The Augmented Reality Internet Lab (ARI-lab) to be implemented can be accessed 

from any conventional web browser containing a web-based user-interface, which allows 

students to set up their experiments. A user-interface based on Augmented Reality contains all 

required components, virtual and real, needed by the students to manipulate a specific 

experiment. A video stream of the experiment kit is obtained through a webcam, establishing a 

basis picture of the AR-based user-interface (AR-UI). The AR-UI, which will be fed with 

picture data of the physical experiment on the server side, represents one of the major concerns 

of this thesis. The student interacts with the remote system through the interaction devices 

mouse, keyboard and monitor. At the begin of an experiment session, she/he has to establish a 

connection to the remote located AR laboratory, offering a real view of experiment's circuit by 

adding an overlapping image or text on the delivered webcam picture of kit. Once the 

connection is established, the student can begin to manipulate the experiment. 

After connecting the nodes of the experiment circuit visualized through AR in form of a 

combined virtual and actual reality, the client program determines what nodes are connected 

by means of HSL filter and other image processing techniques. Then, the client sends the 

acquired information to the laboratory server, which validates the correctness of these 

connections in order to avoid damaging the equipments of the laboratories; after that the 

laboratory server connects the corresponding switches of the experiment circuit. 
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