
 

 

 

PROCEEDINGS  
IX International Conference IcETRAN  

and LXVI ETRAN Conference,  

Novi Pazar, Serbia, 6 ‐ 9, June, 2022. 
 
 
 
 
 

ЗБОРНИК РАДОВА 
IX међународне конференције ИцЕТРАН  

и LXVI конференције ЕТРАН,  

Нови Пазар 6 ‐ 9. јуна 2022. године 

 

 
 
   



 

PROCEEDINGS IX International Conference IcETRAN and LXVI ETRAN 
Conference, Novi Pazar, Serbia, 6 ‐ 9, June, 2022. 

ЗБОРНИК РАДОВА IX међународне конференције ИцЕТРАН и LXVI 
конференције ЕТРАН, Нови Пазар 6 ‐ 9. јуна 2022. године 

Editor in Charge / Главни уредник 
Vladimir Katić / Владимир Катић  
 
Published by / ETRAN Society, Belgrade, Academic Mind, Belgrade 
Издавачи / Друштво за ЕТРАН, Београд и Академска мисао, Београд  

Production / Израда  
Academic Mind, Belgrade  / Академска мисао, Београд  

Place and year of publication  / Место и година издања  
Belgrade, 2022. / Београд, 2022. 

Circulation / Тираж  
300 copies / 300 примерака  

ISBN 978‐86‐7466‐930‐3 

   



 

ETRAN – Society for electronics, telecommunication,  
computing, automatics and nuclear angineering 

ЕТРАН ‐ Друштво за електронику, телекомуникације,  
рачунарство, аутоматику и нуклеарну технику 

Kneza Milosa 9/IV, 11000 Belgrade / Кнеза Милоша 9/IV, 11000 Београд  

Phone / Телефон: +381 (11) 3233 957 

E‐mail / Е‐пошта: office@etran.rs 

www.etran.rs 

 

ORGANIZERS ‐ ОРГАНИЗАТОРИ 

ETRAN Society, Belgrade / Друштво за ЕТРАН, Београд 

State University of Novi Pazar, Novi Pazar, Serbia /  
Државни универзитет у Новом Пазару, Нови Пазар, Србија 

University of Priština temporarily settled in Kosovska Mitrovica, Faculty of 
Technical Sciences, Serbia / 
Факултет техничких наука Косовска Митровица ‐ Универзитет у Приштини са 
привременим седиштем у Косовској Митровици  

 

UNDER THE AUSPICES OF / ПОКРОВИТЕЉ 

Ministry of Education, Science and Technological Development  
of the Republic of Serbia / 

Министарство просвете, науке и технолошког развоја републике Србије 

 

SUPPORTED BY / ПОДРШКА 

IEEE – Institute оf Electrical аnd Electronics Engineers, USA  

Power Electronics Society of Serbia / Друштво за енергетску електронику Србије 

CIRED Serbia / CIRED Србија 

 



ЗБОРНИК РАДОВА/PROCEEDINGS

ИМПРЕСУМ/IMPRESUM

ACOUSTICS/АКУСТИКА - (AKI/AK) 1

AKI1.1 Recent Advances on Perforated Panels for  Sound Absorption Applications 2
Jesus Carbajo, Nicholas Xuanlai Fang and Sang-Hoon Nam

AKI1.2 Real-time Speaker Independent Recognition of Bimodal Produced Speech 6
Boris Malčić, Vlado Delić, Jovan Galić and Nebojša Babić

AKI1.3 Feature Analysis for Industrial Product Sounds Using Discrete Meyer Wavelet 12
Đorđe Damnjanović, Dejan Ćirić and Dejan Vujičić

AK1.1 Multidisciplinarnost u istraživanju slike i zvuka u sakralnom prostoru 18
Jelena Erdeljan and Ljubica Vinulović

AK1.2 Auralizacija sakralnih prostora i likovni programi: nove perspektive i mogućnosti istraživanja 21
Vuk Dautović and Jakov Đorđević

AK1.3 Istraživanje zvučnog ambijenta srpskih sakralnih prostora kao višemedijskog fenomena 25
Miomir Mijić, Miloš Bjelić, Dragana Šumarac Pavlović, Tatjana Miljković and Filip Pantelić

AK1.4 O ulozi akustičkih rezonatora u prostoru hrama Svetog Save u Beogradu 31
Dragana Šumarac Pavlović, Miomir Mijić, Jelena Erdeljan and Tatjana Miljković

AK2.1 Optimizacija prostorne rezolucije mikrofonskog niza za merenje saobraćajne buke 37
Miodrag Stanojević, Miloš Bjelić and Tatjana Miljković

AK2.2
Komparativna analiza akustičkih signala motora sa unutrašnjim sagorevanjem mapiranih u slike bazirane na 

spektrogramu
41

Marko Milivojčević, Emilija Kisić and Dejan Ćirić

AK2.3 Koeficijent inharmoničnosti tonova harfe -Specifičnost i problemi automatske procene 46
Tatjana Miljkovic, Miloš Bjelić, Jelena Ćertić and Dragana Šumarac Pavlović

AK2.4 Implementacija algoritama za kontrolu usmerenosti zvučničkog niza sa dva glavna loba na otvorenom hardveru 52

Tijana Đorđević, Stefan Aćimović and Miloš Bjelić

AK2.5 Optimizacija pozicija zvučnika u zvučničkom nizu 58
Stefan Aćimović, Tijana Đorđević and Miloš Bjelić

AK2.6 Realizacija sistema za aktivnu kontrolu buke u cevi na otvorenom hardveru 63
Marija Ratković, Nebojša Kolarić and Miloš Bjelić

ANTENNAS AND PROPAGATION/АНТЕНЕ И ПРОСТИРАЊЕ - (API/АП) 69

API1.1 Application of Microwave Imaging for Brain Diagnostics 70
Marija Nikolic Stevanovic, Darko Ninkovic, Tushar Singh, Branislav Ninkovic, Miodrag Tasic and Branko Kolundzija

API1.2 Current distribution in a hollow circular conductor influenced by a parallel filament 75
Dragan Filipović and Tatijana Dlabač

API1.3 Jamming a Drone - EM Simulation of Simple EW and EW Countermeasures Scenarios 80
Tomislav Milosevic

API1.4 Simulation Study of Voxel-Based Head Phantom for Medical Microwave Imaging 85
Mladjen Stevanetic, Branko Kolundzija, Tushar Singh and Marija Nikolic Stevanovic

API1.5 Radome Shape Impact on Automotive Radar Sensor Operating at 79 GHz 90
Nebojsa Pupavac and Miodrag Tasic

API1.6 Implementing Gradient Model for Surface Roughness in WIPL-D 95
Milan Radović, Aleksandar Golubović and Miloš Jovičić

API1.7 The Ability to Minimize a New Type of Moderate-Bandwidth Microwave Filter 99
Dušan Nešić and Tomislav Milošević

AP1.1 Uopštenje izraza za transfer funkcije između antena u problemima inverznog rasejanja 102
Anja Kovačević, Marija Nikolić Stevanović and Antonije Đorđević

AUTOMATION/АУТОМАТИКА - (AUI/АУ) 106

AUI1.1 The Improved GM PHD algorithm for Multi- Target Radar Tracking 107
Zvonko Radosavljevic, Dejan Ivkovic and Branko Kovacevic

AUI1.2 Four-Stage Recursive Least Squares Algorithm for CARARMA Systems 113
Nasar Aldian Shashoa, Ahmed J Abougarair, Bdulhakim Agll and Abdurrezag Elmezughi

AUI1.3 Consensus on the Auxiliary Variables in Distributed Gradient-Based Temporal Difference Algorithms 118
Milos Stankovic, Marko Beko, Nemanja Ilic and Srdjan Stankovic

AUI1.5 Arduino based online laboratory platform for digital control systems analysis and design 124
Vladimir Mitić, Vladimir Sibinović, Snežana Đorđević and Boban Veselić

AUI2.1 Implementation of the New Curricula in Smart Products and Services Engineering 129
Marko Milojkovic, Dragan Antic, Sasa Nikolic and Nebojsa Jotovic

AUI2.2 Denoising the open-loop step response using an encoder-decoder convolutional neural network 132
Natalija Đorđević, Nenad Džamić, Aleksa Stojić and Goran Kvaščev



AUI2.3 Single Screw Extruder Temperature Control Using PLC and HMI in Cable Production Process 137
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EEI1.6 Time-domain simulation of electric circuit with nonlinear hysteretic inductor 211
Srđan Divac and Branko Koprivica

EEI1.7 A Comparative Analysis of Three-Phase Phase-Locked Loops for Grid-Connected Systems 217
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Jelena Milojković, Miljana Milić and Vančo Litovski
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Igor Jovanović and Dragan Mančić
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Aleksandar Kondić and Vladimir Milovanović
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MLI1.2 LiDAR measurements in Maritime transport safety and navigation of the deep seafloor 316
Dijana Džever and Marjan Urekar
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Dragan Živanović, Milan Simić, Milica Stojanović and Dragan Denić
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Ivana Ranđelović, Dragan Denić, Goran Miljković and Aleksandar Jocić

ML2.1 Ponovljivost rezultata merenja nivoa električnog polja EM smetnji 337
Aleksandar Kovačević and Nenad Munić

ML2.2 Pregled elektrogastrografske metode 340
Jelena Đorđević Kozarov, Platon Sovilj, Marjan Urekar, Milan Šaš and Miroljub Pešić

ML2.3 Sistem za merenje pritiska u konceptu Internet of Things 344
Tomislav Pap and Marjan Urekar

ML2.4 Merno informacioni sistem za automatsko hranjenje kućnih ljubimaca 347
Maja Perić and Marjan Urekar

ML2.5 Uređaj za pravilno sedenje baziran na merno-informacionim modulima 352
Jovana Jović and Marjan Urekar

ML2.6 Merno-akvizicioni sistem za pravilno sedenje 358
Mario Volaš, Dragan Pejić and Marjan Urekar

ML2.7 Razvoj softvera za merenje vremena reakcije na vizuelne i zvučne stimuluse 364
Milica Djordjevic, Djordje Novakovic and Marjan Urekar

ML3.1 Projektovanje  univerzalne razvojne ploče za merenje i regulaciju 368
Ninoslav Srdić, Marjan Urekar, Dragan Pejić and Platon Sovilj

ML3.2 Merni sistem za detekciju padova zasnovan na akcelerometru, žiroskopu i GPS modulu 373
Sanja Mandić and Đorđe Novaković

ML3.3 Merenje karakteristika i modelovanje Hamonovoh etalon otpornika u naizmeničnom režimu 378
Stefan Mirkovic, Dragan Pejic and Aleksandar Dimitrijevic

ML3.4 Merni sistem za određivanje modula i faznog stava impedanse baziran na virtuelnoj instrumentaciji 382
Milan Šaš, Dragan Pejić, Nemanja Gazivoda, Đorđe Novaković and Bojan Vujičić
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MOI1.5 Design Consideration for Low-Power Step-Up Converter 411
Jana Vračar, Milan Stojanović, Zoran Prijić, Aneta Prijić and Ljubomir Vračar

MO1.1 Osnovi teorije diferencnih jednačina sa primenom na analizu svojstava nanostruktura 415
Jovan Šetrajčić, Vjekoslav Sajfert and Siniša Vučenović

MO1.2 Difuzija optičkih pobuđenja u tankim molekulskim filmovima 427
Jovan Šetrajčić and Siniša Vučenović

MO1.3 Indukovanje stanja sličnih topološkim kod dvoslojnih fosforenskih traka primenom normalnog električnog polja 433

Vladimir Arsoski and Milan Tadić

MO1.4 Elektronska svojstva grafenskih nanotraka sa periodičnim defektima 437
Jovana Vlahović, Vladimir Arsoski, Milan Tadić and Milorad Milošević
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manje od 10 m
469

Miloš Radojković and Zlatica Marinković

MT1.2 TLM modelovanje deformacija savijanja antene u biomedicinskim aplikacijama 473
Jugoslav Jokovic, Tijana Dimitrijević, Aleksandar Atanaskovic and Nebojsa Doncov

NEW MATERIALS IN ELECTRICAL AND ELECTRONIC ENGINEERING/НОВИ МАТЕРИЈАЛИ - 

(NMI/НМ)
478

NMI1.1 Sintering and Phase transition of the ZnTiO3 nano powder dilatometric data deconvolution 479
Nebojša Labus, Milena Rosić, Smilja Marković, Maria-Vesna Nikolić and Srđan Matijašević
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NT1.1 UTICAJ FUZIONIH GENERATORA NA EFIKASNOST GASNOG ODVODNIKA PRENAPONA 524
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Abstract — Dosimeters for ambient dose equivalent rate 

monitoring used in Radiation and Environmental Protection 

Department in the Institute for Nuclear Sciences Vinča, аre 

made inhouse and they are readily exploited in the field work. 

Due to this and due to the nature of the measurement itself, 

quality control of these instruments is readily performed, at 

least 2 times per year. The control is performed using a 60Co 

closed point source with the original protective lead casing and 

an absorber placed over it in order to mimic the real 

measurement dose levels. Mean value of the ratio of the first 10 

consecutive measurements and the activity of the source on the 

day of the measurement is declared as a baseline value, while 

the standard deviation of these 10 values was used to establish 

the limits of acceptance. According to the analysis of the first 

two years of the quality control, it can be concluded that all 

three types of instruments show satisfactory stability. 

 
Index Terms — ambient dose equivalent rate monitors; 

quality control; measurement stability; dosimetry 

 

I. INTRODUCTION 

Measurement of ambient dose equivalent rate is a 

measurement method readily used in Radiation and 

Environmental Protection Department in the Institute for 

Nuclear Sciences Vinča. This method is accredited with the 

Accreditation Body of Republic of Serbia under the 

Standard 17025/2017 [1]. In that sense, it has to comply 

with the Quality control management system of the 

Department. Quality control should be planned activity, 

described in the quality control documentation, performed in 
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a systematic manner, recorded and reviewed. Planning 

should identify and define type and frequency of quality 

control, acceptance limits, actions if those limits are 

exceeded and periodic review of results. 

Dosimeters for ambient dose equivalent rate monitoring 

used in Radiation and Environmental Protection Department 

in the Institute for Nuclear Sciences Vinča, аre made 

inhouse and they are readily exploited in the field work. Due 

to this and due to the nature of the measurement itself, it is 

decided that the quality controll has to be performed at least 

2 times per year. As a result of these periodic quality 

controll measurements, Shewhart control charts, which span 

over a period of 2 years from mid 2020 to mid 2022, are 

revised in terms of the stabiity of the instruments’ 

performance. In this paper, the analysis of these Shewhart 

control charts is presented for 3 types of dosimeters used in 

Radiation and Environmental Protection Department. 

II. MAIN RESULTS AND DISCUSSION 

In the Radiation and Environmental Protection 

Department of the Institute for Nuclear Sciences Vinča, 

following types of instruments are readily used and 

controlled: MOKO-100, RMK 10/RMK-10P and RADEX 

RDI (total of 10 instruments).  

Many of investigated ambient monitors have indication 

directly in Sv/h, but other instruments have indication in 

counts per second (cps) and the values in terms of ambient 

dose equivalent need to be calculated based on the 

calibration [2]. Also the ones that have an indication in 

µSvh-1 have to be calibrated and the calibration coefficient 

established. The calibration is performed in the Secondary 

Standards Calibration Laboratory in the Radiation and 

Environmental Protection Department by using the sources 

with the defined radiation quality, angle of incidence and 

dose rate. Calibration coefficient is then defined as the ratio 

of the refrence value and the indication of the instrument. 

The calibration coefficient with the appropriate 

measurement uncertainty is stated in a Calibration certificate 

[3,4]. 

The quality controll of the instruments is performed every 

3 – 6 months, depndent on the availability of the instrument 

at each particular moment. 

The controll is perfomend using a 60Co closed point 

source, product number 9031-OL-591/09 with activity of 

732.9 kBq on 01.08.2011, produced by Czech Metrology 

Institute. The source was kept in the original protective lead 

casing and an absorber was placed over it. Absorber is a 12 

high cylinder made of polystyrene, which provides that the 
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dose rate originating from the source is not too high. This 

source and setup were chosen because the dose rate 

corresponds to the conditions occurring in routine dosimetry 

measurements. The measurement method was validated by 

comparing the results of a measurement of the same 60Co 

closed point source using investigated instruments and other 

types of instrument that are already in the Quality 

Management System. 

For establishing the baseline, a set of 10 consecutive 

measurements was performed with each investigated 

instrument. Since the quality control measurements should 

be performed over a long period of time, it has to be taken 

into account that the activity of the source will decrease. 

Logically, the measured values will decrease also. This is 

why it was chosen that, instead of a direct result obtained by 

the instrument, a ratio between the measurement result and 

the activity of the source on the date of measurement should 

be used as a value to be regarded. 

Mean value of the ratio of the first 10 measurements and 

the activity of the source on the day of the measurement is 

declared as a baseline value, while the standard deviation of 

these 10 values was used to establish the limits of 

acceptance. As it is usual, the limits of acceptance were set 

on ±2σ, the warning interval was set to be between ±2σ and 

±3σ, while the results that exceed the limits of ±3σ should 

be regarded as not satisfactory.  

 

A. Results and Discussion 

 

The quality control of the instruments was perfomed 6 

times for most of the instruments in the period from mid 

2020 to mid 2022. The procedure included performing of 5 

consecutive measurements, applying the calibration factor to 
the mean value and calcuating the ratio between the mean 

value of 5 measured ambient dose equivalent dose rates and 

the activity of the source at the day of the measurement. For 

each instrument, a Shewhart control chart was made and the 

stability of the measurement results in time was followed. In 

Table 1, the range of quality control measurement for all 

instruments is presented along with the baseline ratio 

expressed in %. As it was said before, the baseline value 

was obtained by performing 10 consecutive measurements 

at the beginning of the quality control period.  

As it can be seen from the Table 1, all instruments 
showed results that do not differ significantly from the 

baseline. In all Shewart charts, the limit of ±2σ was not 

exceeded. Since the measurement uncertainty of the results 

obrtained by the ambient dose equivalent rate monitors can 

be up to 30% [3, 5], the ranges can be considered as a 

relatively narrow. The difference between the maximum and 

minimum ratio obtained during the quality control 

measurements was below 15% for all controlled monitors. 

This means that the limits of acceptance for the stability and 

reproducibility of the measurements are more strict than the 

measurement uncertainty of any single measurement, 
showing the satisfactory stability of the repeated quality 

control measurements. 
 

 

 

 

 

 

TABLE I 

RANGE AND OF THE OBTAINED MEASURED DOSE [µSVH-1]/ SOURCE CTIVITY 

[BQ] AND BASELINE -  MEAN VALUE OF FOR THE FIRST 10 MEASUREMENTS   

 

Instrument 

Range 

Measured 

dose/source 

activity 

[%] 

Mean value of 

Measured 

dose/source 

activity ratio 

for the first 10 

measurements 

[% ] 

MOKO 100  
 s/No. 

250214 
1.084-1.109 1.1 

MOKO 100  
 s/No. 002 

0.985-1.049 1.0 

MOKO 100 
 s/No. 1802 

0.924-0.975 0.90 

MOKO 100 
 s/No. 0604-02 

0.914-0.976 0.92 

RMK 10P s/No. 
0549 

0.857-0.897 0.91 

RMK 10P s/No. 
0309 

0.096-1.07 1.01 

RADEX 
RDI1706 s/No. 
0711259A7115

72 

0.872-1.01 0.95 

RADEX 
RDI1706 s/No. 
0711259A7115

74 

0.942-1.002 0.97 

RADEX 
RDI1706 s/No. 
0711259A7115

70 

0.943-1.028 0.98 

 

 

Figures 1, 2 and 3 show unified Shewards charts for the 

three different types of ambient dose equivalent rate 

monitors. In order to present different instruments on the 

same chart, the baseline was established as the mean value 

of all single baselines of each instrument. The limits were 

established using the standard deviation of the baselines of 

individual instruments. In this way, the limits of acceptance 

have become even more narrow, giving the very strict 

criterion for the stability of measurements. Here we can 

observe the behaviour of different types of monitors. All 

tree types showed satisfactory stability of the ambient dose 

equivalent rate/source activity ratio, since in no case was the 

limit of ±2σ exceeded. RMK type of monitors showed the 

gratest stability of the measurement while MOKO 100 and 

RADEX showed wider spread of the results. This however 

does not mean that there is an advantage of one type of 

instrument over the other, since the period of the quality 

control, as well as the number of performed measurements 

is not equal for all types and not large enough for more in 

depth analysis. Also, for MOKO 100 instrumets, the limits 

of acceptance are very narrow, more so than for other two 

types of instruments. However, since the quality control 

measurements are performed in the controlled environment, 

using the radioactve source of the defined geometry, setting 

stict limits of acceptance is not unwaranted. The stability of 

the measurement in the controlled situation can be 
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considered as a good predictor of the stability in the real 

measurement circumstances. 

 

 
Fig. 1.  Unified Sheward chart for 3 RMK 10 type of ambient dose 

equivalent rate monitors 

 

 

 

Fig. 2.  Unified Sheward chart for 4 MOKO 100 type of ambient dose 

equivalent rate monitors 

 

 

 

Fig. 2.  Unified Sheward chart for 3 RADEX type of ambient dose 

equivalent rate monitors 

 

 

 

III. CONCLUSION 

In this paper we presented the analysis of the quality 

control measurements and stability of the measurement for 3 

types of ambient dose equivalent rate monitors (10 monitors 

in total) readily used in Radiation and Environmental 

Protection Department. The period of quality control was 

from the mid 2020 to mid 2022. All 10 investigated 

instrument were periodically controlled and Sheward charts 

readily analyzed in order to assertain the stability of the 

performance. According to the analysis of the first two years 

of the quality controll, it can be concluded that all three 

types of instruments shhow satisfactory stability. Analysing 

the performance of individual monitors, it can be seen that 

the difference from the baseline is less than 15% and that the 

limits of acceptance were never exceeded. Looking at the 

unified Sheward charts, it can be consluded that neither type 

of monitor can be singled out as a more or less stable during 

this period. Since the quality control of these monitors is a 

mandatory part of the accredited method of measurement, 

this kind of analysis and controll will be continued in the 

future, giving more useful data and more opportunities for 

improvement. 
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