
Systemy Pomiarowe 
w teorii i w praktyce 

Uniwersytet Zielonogórski 

Redakcja 

Ryszard Rybski 

IoT 



 

 

Instytut Metrologii, Elektroniki i Informatyki 

 

 

 

 

Systemy Pomiarowe  
w teorii i w praktyce 

 
 

 
 

 
 

 



 

 

 



 

 

Institute of Metrology, Electronics and Computer Science 

 

 

 

 

Measurement Systems  
in Theory and Practice 

 
Edited by Ryszard Rybski 

 
  



 

 

Redakcja 
Editor 
Ryszard Rybski 
Instytut Metrologii, Elektroniki i Informatyki 
Institute of Metrology, Electronics and Computer Science 
U  
University  

 
 
 
 
 
 

 
 

 
Composition and technical editing 
Robert Szulim 

 
 

 
Cover design 

 
 

 Instytut Metrologii, Elektroniki 
    i Informatyki 
     
 
 

 

ISBN 978-83-957716-1-3 

Instytut Metrologii, Elektroniki i Informatyki  
 

65-  2, tel. + 48 68 3282 222 
www.imei.uz.zgora.pl, imei@imei.uz.zgora.pl 



 

 

 
 
 

zapotrzebowaniem na informacje o obiektach, zjawiskach czy procesach. 
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w efektywnym funkcjonowaniu tej technologii i aplikacji klasy Smart 
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inteligentne otoczenie. 
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pomiarowe - ich koncepcja, konstrukcja, badania i analiza metrologiczna. 
W tematyce ostatnio zorganizowanej konferencji - SP'2020, obok tradycyjnych 

rozproszone i sieciowe systemy pomiarowe, systemy wbudowane w aparaturze 



 

 

pomiarowej, Internet Rzeczy  IoT, systemy klasy Smart Metering i Smart 
  

Naukowego konferencji, kierowano do czasopism naukowych. W przypadku 

publikacji naukowych -  
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PREFACE 
 
 

Measurement systems are still a dynamically developing part of 
measurement technology. This development is determined by new opportunities 
created by technological progress and the constantly increasing demand for 
information about objects, phenomena and processes. The use of new 
technologies increases the functionality of measurement systems and 
contributes to the improvement of their metrological properties, which in turn 
extends the area of their application. An example of such an action may be the 
recently observed great interest in implementing solutions based on the Internet 
of Things (IoT) technology in the area of measurement systems. These solutions 
are the basis of Smart class applications, eg Smart Grid, Smart City, Smart 
Health, Industry 4.0 etc. Measurement data and its processing with the use of 
artificial intelligence elements play an important role in the effective 
functioning of this technology and Smart class applications. Raw measurement 
data, but from many measurement points, sent via the existing Internet 
infrastructure to a public or private cloud, where they are collected and 
processed, can be a source of knowledge about objects, which is useful for both 
designers, manufacturers and users, creating this way, the so-called intelligent 
environment. 

One of the places where the subject of measurement systems is 
systematically presented, especially their applications, is the conference 
Measurement Systems in Scientific Research and Industry (SP), organized for 
almost twenty-five years by the Institute of Metrology, Electronics and 

-year cycle, 
the conference is traditionally a place of presentation of research results in the 
field of broadly understood topics related to measurement systems, conducted in 
academic centers, research institutes and in the industry. A comparison of the 
slogans defining the topics of subsequent conferences gives a picture of the 
evolutionary changes in the directions of the research conducted. The central 
subject of the first conferences was computer measurement systems - their 
concept, construction, research and metrological analysis. Among the subjects 
of the recently organized conference - SP'2020, apart from traditional issues 
concerning, among others, processing of measurement signals, or the theory, 
construction and research of measurement systems, such slogans as, for 
example, distributed and network measurement systems, systems embedded in 
measurement equipment, Internet of Things - IoT, Smart Metering and Smart 
Grid class systems, safety in measurement systems - controls.  



 

 

The most frequently practiced method of disseminating the results of 
research presented in papers presented at the conference were scientific articles 
prepared by the authors, which, with the recommendation of the Scientific 
Committee of the conference, were sent to scientific journals. In the case of the 
SP'2020 conference, selected papers were the starting point for the development 
of scientific publications - chapters in this monograph. Each of the publications 
included in the monograph was reviewed by two or three independent 
reviewers. Only those works approved by the reviewers were qualified for 
publication.  

At this point, I would like to express my gratitude to the authors for sending 
interesting papers and to the reviewers, especially the members of the Scientific 
Committee of the SP'2020 conference, for their invaluable effort put into the 
reviewing process. 

The issues presented in individual chapters of the monograph correspond to 
the subject of the SP'2020 conference, which has already been briefly 
characterized. The work includes chapters prepared in Polish and in English, 
which is in line with the adopted concept of the monograph. 

 
 

Ryszard Rybski 
October 2020  
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