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Abstract. Learning instrumentation and how to make measurements is important to 

all engineering students early in their academic careers virtual instruments can be used 

to teach all of these areas of instrumentation. The Department of Electrical 

Measurements and Materials at Faculty of Electrical Engineering uses its first project 

laboratory, offered in the second semester of the sophomore year, to cover 

measurements, instrumentation and other topics. The virtual laboratories provide a 

way to do experiments with equipment that is not physically present in the same place 

as the user. In a remote laboratory, the user interacts with the equipment that is 

physically in another place via the sensors and actuators by using a computer and a 

communication network (i.e. Internet). The data transmission via the Internet is 

efficient and inexpensive. For this reason, specific programs and protocols and data 

transmission systems based on Internet have been developed. 
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1. Introduction  

Laboratories, which are found in all engineering and science programs, are an 

essential part of the education experience. Not only do laboratories demonstrate 

course concepts and ideas, but they also bring the course theory alive so students 

can see how unexpected events and natural phenomena affect real-world 

measurements and control algorithms. However, equipping a laboratory is a 

major expense and its maintenance can be difficult. Teaching assistants are 

required to set up the laboratory, instruct in the laboratory, and grade laboratory 

reports. These time-consuming and costly tasks result in relatively low 

laboratory equipment usage, especially considering that laboratories are 

available only when equipment and teaching assistants are both available. 

2. System Architecture 

The virtual laboratory is one of the most versatile electrical instruments, 

capable of acquiring a variety of measurements. The virtual laboratory are easy 

to use and are a necessity when testing and debugging electronics or electrical 

circuits. Virtual instrumentation or instruments are truly instruments like a 

digital voltmeter, digital counter, or oscilloscope. However, the difference 

between a virtual instrument and conventional instrumentation is great.  




