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I'.7.1. B. Georgiev and T. Karadzhov, “Comparative Analysis Of Geometric
Deviations In Contact Measuring Instruments For Control And Laser
Contactless Scanning”, ETR, vol. 3, pp. 306-310, Jan. 2024, doi:
10.17770/etr2023vo13.7182. Scopus 0.167 SJR

Pesrome

B Tta3u crarus ca uscinenBaHu (pakToOpuTe, BIMSCIIM BbPXY TOYHOCTTA Ha
pa3meputre Ha 3D cKaHMpaHETO C MOMONITAa Ha HM3MEpBareiIHa pbKa C
MHTETpUpaH CKEHEep M mnepcoHanu3upad 3D npuHTEp € OTBOpPEH KOJ,
m3non3Bay FDM  TexHonmorusi, ¢ Uel H30JMpPAaHE W HaMalsiBaHE Ha
M3TOYHUIUTE Ha TPEIIKH, BIUEIIN BbpXY pe3ynratute. [lorpedurenckust 3D
IOPUHTEP C€ aHAJIM3Upa 10 OTHOLLIEHUE Ha TIOCTUTAHETO HAa TOYHHU (PU3UUECKU
pa3MepH, ocae10BaTeIHU (OPMHU U IPEIBUIMMO TIOKPUTHE Ha TOBBPXHOCTTA.
© 2023 Borislav Georgiev, Tsanko Karadzhov.

B. Georgiev and T. Karadzhov, “Comparative Analysis Of Geometric
Deviations In Contact Measuring Instruments For Control And Laser
Contactless Scanning”, ETR, vol. 3, pp. 306-310, Jan. 2024, doi:
10.17770/etr2023vol3.7182.

Abstract

The factors affecting the dimensional accuracy of 3D scanning using a
measuring arm with an integrated scanner and a custom open-source 3D printer
using FDM technology are researched in this paper, with the purpose of
isolating and reducing the sources of errors affecting the results. A consumer
3D printer is analyzed in terms of achieving accurate physical dimensions,
consistent shapes, and predictable surface coverage. © 2023 Borislav Georgiev,
Tsanko Karadzhov.

I'.7.2. D. Dichev, 1. Zhelezarov, B. Georgiev et al., "Improving the Accuracy
of Systems for Measuring the Angular Position of Moving Objects with an
Adaptive Wiener Filter," 2024 XXXIV International Scientific Symposium
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Metrology and Metrology Assurance (MMA), Sozopol, Bulgaria, 2024, pp. 1-5,
doi: 10.1109/MMA62616.2024.10817671.

Pe3rome

B cratudra e npencTaBeH METO/1 3a MOBUIIIABAaHE HA TOYHOCTTA HA CUCTEMUTE
3a M3MEpBaHE Ha BIJOBOTO IIOJIO)KEHHWE Ha JIBMDKCIIM Ce€ OOCKTH upe3
U3MOJI3BaHE Ha ajanTtuBeH GuiaTbp Ha Bunep. B koHTekcTa Ha ChBPEMEHHHS
TEXHOJIOTUYEH MPOTPeC TOYHOCTTA HA M3MEPBAHUSTA HA BIIIOBATA MO3ULIHS €
BaXHA 32 MHOXECTBO MPWIIOKEHHS, BKIKOYWATEIHO aBUALMSA, MOPCKA,
KOCMHYECKa, pOOOTHKA U METUIIMHCKO WHKEHEPCTBO. METOIBT C€ OCHOBABA Ha
JETAMIIHO MOJEIIMPAHE HA JAWHAMUYHUTE TPEUIKH, BB3HUKBAILIHM IOPAJIA
BBHIIIHU U BHTPEIIHA CMYIIECHUS U M3M0JI3Ba afanTuBHus Guithp Ha Bunep 3a
KOPUTHPAHETO M. Pe3ynrature OT MOAEIMPAHETO TOKA3BAT, Y€ MPEAJI0KEHATA
TEXHHKA 3HAYUTEIHO HaMmajsiBa IlIymMa U TMOJ00psiBa TOYHOCTTAa Ha
U3MEpPBAHUATA. METOIBT € MPUIIOKHAM B PA3JIMUYHU UHAYCTPUAIHU U HAYYHU
00J1acTH, KBJETO CE€ M3MCKBAa BHCOKA TOYHOCT Ha BIJIOBUTE U3MEPBAaHUS, U
Ipeiara 3Ha4uTeNEH MPUHOC 32 PAa3BUTUETO HA U3MEPBATEIIHUTE TEXHOJIOTUHU
U CHCTEMMTE 3a yIIpaBJeHUE Ha TUHAMUYIHU OOCKTH.

D. Dichev, I. Zhelezarov, B. Georgiev et al., "Improving the Accuracy of
Systems for Measuring the Angular Position of Moving Objects with an
Adaptive Wiener Filter," 2024 XXXIV International Scientific Symposium

Metrology and Metrology Assurance (MMA), Sozopol, Bulgaria, 2024, pp. 1-5,
doi: 10.1109/MMA62616.2024.10817671.

Abstract

This paper presents a method for increasing the accuracy of systems for
measuring the angular position of moving objects by using an adaptive Wiener
filter. In the context of modern technological progress, the accuracy of angular
position measurements is important for numerous applications, including
aviation, marine, aerospace, robotics, and medical engineering. The method is
based on detailed modeling of the dynamic errors arising due to external and
internal disturbances and uses the adaptive Wiener filter to correct them. The
modeling results demonstrate that the proposed technique significantly reduces
the noise and improves the accuracy of the measurements. The method is
applicable in various industrial and scientific fields, where high accuracy of
angular measurements is required, and offers a significant contribution to the
development of measurement technologies and control systems of dynamic
objects.

I'.7.3. D. Dichev, 1. Zhelezarov, B. Georgiev et al., "Analysis of Errors in Roll
and Pitch Measurements for Moving Objects," 2024 XXXIV International
Scientific Symposium Metrology and Metrology Assurance (MMA), Sozopol,
Bulgaria, 2024, pp. 1-6, doi: 10.1109/MMA62616.2024.10817660.




Pesrome

Ta3u cratust pasriaexaa Npeau3BUKATEICTBATA, CBBP3aHU C TOYHOCTTA Ha
M3MEpPBaHMATA Ha BIIIOBaTa OpPHEHTAllMS Ha JBHXKENIM c€ OOCKTU MpH
JUHAMUYHU YCIOBUA. Te3um u3MepBaHUs ca OT pellaBallo 3HA4YeHUE 3a
0e30macHOCTTa M OllepaTUBHATa €(PEKTUBHOCT HAa MOOWJIHM OOEKTU KaTo
Kopabu, caMoJIeTH, IPOHOBE U aBTOHOMHHU MPEBO3HU cpeicTBa. M3TouHunuTe
Ha TPEIIKH BapupaT OT JBIKEHUATA HA caMHTe OOEKTHM W BUOpALMH 10
BHTPEUIHU IIIYMOBE U ITPOMEHU B OKOJIHATa cpena. CratusTa npeajgara METO
3a MUHUMHU3UpAHE Ha TPEUIKUTE Ype3 MHTErpupaHe Ha MEXaHMYHU Maxana,
CJIEKTPOHHU CEH30pU W aJalTHBHU aJIrOpUTMH 3a oOpaboTKa Ha [aHHH,
BKiounTenHo guirbpa Ha Kanman. [IpeacraBeHusiT MeTOll c€ OCHOBaBa Ha
noApoOEH aHaIu3 Ha TOYHOCTTA B IMHAMUYHA CpeJia U Tpejjiara MHOBAaTUBHU
MOAXOAM 3a TOBHUIIABAHE HA HAJEKIHOCTTA HA U3MepBaHUATA. Te3u
moA00peHUst UMAaT MOTEHITUA 32 IIMUPOKO MPUIIOKEHUE B PA3IMUYHU UHTYCTPHUH,
MOBUINIABAHKHN 0€30MaCHOCTTA U €P)EKTUBHOCTTA Ha JBUKEIIIUTE C€ OOCKTH.

D. Dichev, 1. Zhelezarov, B. Georgiev et al., "Analysis of Errors in Roll and
Pitch Measurements for Moving Objects," 2024 XXXIV International Scientific
Symposium Metrology and Metrology Assurance (MMA), Sozopol, Bulgaria,
2024, pp. 1-6, doi: 10.1109/MMA62616.2024.10817660.

Abstract

This paper examines the challenges associated with the accuracy of angular
orientation measurements of moving objects under dynamic conditions. These
measurements are critical to the safety and operational efficiency of mobile
objects such as ships, aircraft, drones and autonomous vehicles. Sources of error
range from the motions of the objects themselves and vibrations to internal
noises and changes in the environment. The paper proposes an error
minimization method through the integration of mechanical pendulums,
electronic sensors, and adaptive data processing algorithms, including the
Kalman filter. The presented method is based on a detailed analysis of accuracy
in a dynamic environment and offers innovative approaches to increase the
reliability of measurements. These improvements have the potential for
widespread application in a variety of industries, increasing the safety and
efficiency of moving objects.

I'.7.4. D. Dichev, I. Zhelezarov, B. Georgiev ef al., "Kalman Filter Integration
in Orientation Measurement Systems with MEMS Sensors Under Dynamic
Conditions," 2024 XXXIV International Scientific Symposium Metrology and

Metrology Assurance (MMA), Sozopol, Bulgaria, 2024, pp. 1-5, doi:
10.1109/MMA62616.2024.10817683.




Pesrome

Ta3u cratus pasriexaa UHTErpupaHeTo Ha GuiThpa Ha Kanman u pasmutus
QITOPUTHBM B CHCTEMH 3a M3MepBaHe Ha opueHTauus ¢ MEMS cenzopu npu
JUHAMUYHU yciioBud. [IpencTtaBeHata METOI0JIOTHS MMa 3a Led Aa 1oaoopu
TOYHOCTTa W HAJAEXKJHOCTTa HA HW3MEpPBaHUATA 4Ype3 KOMOMHUpaHE Ha
nmpeauMcTBaTa Ha aBara Metoja. OuinrepbT Ha KaiMan ocurypsiBa onTumaiHa
OLICHKa Ha CHCTOSHUETO 4ype3 KOMOMHMpaHE Ha MH(pOpMalus OT pa3InyHU
U3TOYHUIM M MOJEIM, KOETO HaMmayiiBa BIUSHUETO Ha WHEPLHMOHHUTE
CMYILEHHS U IIyMa IIPU U3MEPBAHUATA. Pa3MUTHAT anropuThM TONBIHUTEIHO
noo0psiBa KOHTPOJIA U KOPEKLUATAa HAa U3MEPBAHUSTA, OCOOEHO MPH BUCOKH
CKOpPOCTM U OBp3M NPOMEHM B IOCOKaTa Ha JABWKeHue. IlpennokeHarta
METOJMKa 3a OIpe/essiHe Ha aucnepcuute B Mmatpuuute Q u R, 0a3upana Ha
aHanu3a Ha aanHuTe or MEMS »xmpockonma M u3MepBareiiHaTa CHCTEMA,
JEMOHCTpUpa MPAaKTHYECKa MPUIOKUMOCT U €()EeKTUBHOCT. ToBa ro mnpaBu
MOAXOJSNI 3a IIMPOK CHEKThpP OT MPUIOKEHUA KaTo aBHalus, MOpCKa
HaBHrauus, poOOTHKa M aBTOHOMHHU TPaHCIOPTHH CHUCTEMH, OCHTYpSIBAaHKH
OCHOBa 3a OBbACIIN U3CIEABAHUS U ONITUMU3MPAHE HAa aJlTOPUTMU 3a 00paboTKa
Ha JaHHU ¥ KOHTPOJI Ha OPUEHTALMSITA HA JBUYKELIU CE OOEKTH.

D. Dichev, I. Zhelezarov, B. Georgiev et al., "Kalman Filter Integration in
Orientation Measurement Systems with MEMS Sensors Under Dynamic
Conditions," 2024 XXXIV International Scientific Symposium Metrology and

Metrology Assurance (MMA), Sozopol, Bulgaria, 2024, pp. 1-5, doi:
10.1109/MMA62616.2024.10817683.

Abstract

This paper examines the integration of Kalman filter and Fuzzy algorithm in
orientation measurement systems with MEMS sensors under dynamic
conditions. The presented methodology aims to improve the accuracy and
reliability of measurements by combining the advantages of both methods. The
Kalman filter provides optimal state estimation by combining information from
various sources and models, which reduces the influence of inertial disturbances
and noise in the measurements. The fuzzy algorithm further improves the
control and correction of measurements, especially at high speeds and rapid
changes in the direction of movement. The proposed methodology for
determining the variances in the Q and R matrices, based on the analysis of data
from the MEMS gyroscope and the measurement system, demonstrates
practical applicability and efficiency. This makes it suitable for a wide range of
applications such as aviation, marine navigation, robotics, and autonomous
transport systems, providing a basis for future research and optimization of
algorithms for data processing and orientation control of moving objects.




I'.7.5. T. Karadzhov, M. Kokalarov and B. Georgiev, "Accuracy Measurement
System for Mechanical Watch via the Computer's Built-in Microphone," 2024
XXXIV  International Scientific Symposium Metrology and Metrology

Assurance  (MMA), Sozopol, Bulgaria, 2024, pp. 1-5, doi:
10.1109/MMA62616.2024.10817670.

Pesrome

Ta3u cratus mpeacTtaBs HOBa CHUCTEMa 3a HM3MEpBaHE HAa TOYHOCTTA Ha
MEXaHUIHUTE YACOBHHITU C IIOMOIITA Ha BrpaJIcHUs MUKPO(OH Ha KOMITIOTHPA.
CucrteMara ce OCHOBaBa Ha aHAJIM3a Ha aKYCTUYHUTE CUTHAJIM, TCHEPUPAHU OT
0aJTaHCOBOTO KOJIEJIO HAa YaCOBHUKA U MPEJIara HHOBATUBEH U TIOCTHIIEH METO/
3a OIIeHKa Ha IMHAMUYHATa TOYHOCT Ha BPEMETO B peajiHu yclioBus. TouHocTTa
Ha MEXaHWYHUS YaCOBHUK € Ba)KE€H NapaMeThp, CBbP3aH C MHOXKECTBO (haKTOpH
KaTo TPENTEHHS, yIapu U BUOpAIMH, KOUTO BIMSAT BBPXY MHPEIU3HOTO MY
dbyukImoHupane. B To3u KOHTEKCT pa3paboTeHaTa cucTeMa MPeaoCcTaBs JISCHO
IpUIOKUMa alITepHATHBA 3a M3MEpPBaHE W IMOJ00psSBaHE HAa TOYHOCTTA Ha
YACOBHUILIUTE C TIOMOIITAa HA CTaHJAPTHU HW3YMCIUTEIHM YCTPONCTBA W
aKyCTU4yHU aHanu3u. [IpeasioskenaTa MeToA0JI0THs JOTIPUHACS 3a pa3IIUpsiBaHe
Ha BB3MOXXHOCTHUTE 3a M3CJIC/IBAHE HAa JMHAMUYHUTE XaPAKTCPUCTHUKU Ha
MEXaHWUYHHUTE YaCOBHUIIM B HaydyHaTa OONIHOCT U METPOJIOTUYHUTE
H3CIICIBAHUS.

T. Karadzhov, M. Kokalarov and B. Georgiev, "Accuracy Measurement
System for Mechanical Watch via the Computer's Built-in Microphone," 2024
XXXIV  International Scientific Symposium Metrology and Metrology

Assurance  (MMA), Sozopol, Bulgaria, 2024, pp. 1-5, doi:
10.1109/MMA62616.2024.10817670.

Abstract

This paper presents a new system for measuring the accuracy of mechanical
clocks using the computer's built-in microphone. The system is based on the
analysis of acoustic signals generated by the balance wheel of the watch and
offers an innovative and affordable method to assess the dynamic accuracy of
time in real conditions. The accuracy of a mechanical watch is an important
parameter related to multiple factors such as oscillations, shocks and vibrations
that affect its precise functioning. In this context, the developed system provides
a readily applicable alternative to measure and improve the accuracy of watches
using standard computational devices and acoustic analyses. The proposed
methodology contributes to expanding the possibilities of investigating the
dynamic characteristics of mechanical watches in the scientific community and
metrology research.




I'.7.6. B. Georgiev and T. Karadzhov, “Investigating The Repeatability Of 3d
Printers Using A Multi-Sensor Measurement System”, ETR, vol. 3, pp. 6569,
Jun. 2024, doi: 10.17770/etr2024vo13.8114., Scopus 0.167 SJR

Pesrome

[ToBTOpsieMocTTa Ha TPUM3MEPHUTE MPUHTEPU € MHOTO BaKHA, 3aALIOTO
ompenens KOJIKO TOYHO MOXe Ja ObJe BB3MPOU3BEACH MOJIETBT.
[ToBTOpsieMoCTTa 3aBUCH OT MHOTO (PAaKTOpH KaTO KauyecTBO Ha IMPUHTEpA,
HACTPOMKH Ha codTyepa, KauecTBO Ha MaTepuala U T.H. Ta3u cTaTHs OleHsIBa
MOBTOPSIEMOCTTa HA HACTOJHHUTE TpUU3MEpPHH TNpuHtepu Openware M0
OTHOULIECHUE Ha TOJYyYEHOTO CTAHJAPTHO OTKJIOHEHHE OT HAabop OT Mpolu ¢
MOMOIITa HA MHOTOCEH30pHAa M3MepBaTesiHa MainHa. OTnedaranu ca AeTaiim
C onTUMaJIHA mapameTpu. CTaTUCTUYECKH aHalv3 € M3BBPUIEH BBPXY TO3H
Ha0op oT nmpobu. OT CTATUCTUYECKUS aHATU3 HA JAHHUTE 32 OTKJIIOHEHUETO Ha
pasmepuTe Oellle aHaTu3upaHa MmopTopsieMoctTa Ha mpuHTepa. © 2024 Borislav
Georgiev, Tsanko Karadzhov.

B. Georgiev and T. Karadzhov, “Investigating The Repeatability Of 3d Printers
Using A Multi-Sensor Measurement System”, ETR, vol. 3, pp. 65-69, Jun.
2024, doi: 10.17770/etr2024vo13.8114., Scopus 0.167 SJR

Abstract

The repeatability of three-dimensional printers is very important because it
determines how accurately a model can be reproduced. Repeatability depends
on many factors such as printer quality, software settings, material quality, etc
This paper evaluates the repeatability of an Openware desktop three
dimensional printers in terms of the resulting standard deviation from a set of
samples using a multi-sensor measuring machine. Details with optimal
parameters were printed. Statistical analysis was performed on this set of
samples. From the statistical analysis of the dimensional deviation data, the
repeatability of the printer was analyzed. © 2024 Borislav Georgiev, Tsanko
Karadzhov.

I'.7.7. D. Dichev, B. Georgiev, and 1. Zhelezharov, “Parameter Evaluation And
Control In An Electro-Hydraulic System Using An Advanced Least Squares
Method”, ETR, vol. 4, pp. 73-79, Jun. 2025, doi: 10.17770/etr2025v014.8417.

Pesrome

EnexTpoxuapaBinuHuTe CUCTEMH CE€ XapaKTepU3UPAT C BUCOKA CIOXKHOCT H
HEJIMHEHHOCT, TPUYMHEHH OT JUHAMUYHHUTE B3aUMOJCUCTBUS MEXIY
OCHOBHHTE BEJIMYMHU, KOWUTO OMPEICIAT TSIXHATa paboTa W yIpaBJICHHE.
Hacrosimmoro wum3cnenBane mpejjiara METOA 3a aJanTHBHA OIEHKa Ha
nmapamMeTpuTe C TIOMOINTa HAa YCHBBPIIEHCTBAH METOJ Ha Hall-MaJIKUTE
kBaapatu (A-LS) (Advanced Least Squares), mpwioxuMm 3a HEIUHEHHH
JTUHAMUYHU CHUCTEeMHU. B cratmsara € mpeacTaBeH MaTeMaTHYeCKH MoJel,
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OTHCBAI TUHAMUKATA Ha ICKTPOXUAPABINYHATA CHCTEMA, KAKTO U TIOJIXO0]T 32
aJanTHBHA OIICHKA HA MapaMeTPUTE C MOMOINTAa HAa PEKYPCHUBHH Hal-MaJIKH
kBagpaTtu (RLS) B koMOuHaus che cToxacTuuHus rpaauented meros (SGD).
OcHoBHATa IIEJT € J]a Ce CBEAAT JI0 MUHUMYM TPEIIKUTE MEXKIY PE3YITATHTE OT
M3MEpPBaHUATA W TPOTHO3UPAHUTE CTOWHOCTH HA MOJENA, OCUTYpSBANKU
BHCOKAa TOYHOCT W CTa0WJIHOCT TIPU TIPOMEHJMBU pPAOOTHU yCIIOBHS.
PesynraTtute OT cuMyJlallMuTe MOKa3Bat, 4e u3noia3BaHeTo Ha RLS 3a onenka
Ha brioBaTa ckopocT u SGD 3a ajanTuBHa KOPEKIUS HA BbPTAILIMS MOMEHT Ha
HaTOBAapBaHETO MO3BOJIsAIBA €(hEKTHUBHO TIOTUCKAHE Ha IITyMa MTPH U3MEPBaHUS U
NPENM3HO TMpOCIeAsIBaHE Ha JWHAMUKaTa Ha cuctemata. lIpemmoxeHusT
MOJIXOJ] OCHUTYpsiBa OCHOBa 3a ONTHUMHU3HPAHE HA EJICKTPOXHIPABIMYHUTE
CUCTEMH 4pe3 aJanTHBHU METOAM W MOXKE Ja ObJie TOJIE3eH 3a MPHUIIOKEHUS,
M3MCKBAIIM BUCOKA TOYHOCT U HAJICXKTHOCT.

D. Dichev, B. Georgiev, and 1. Zhelezharov, “Parameter Evaluation And
Control In An Electro-Hydraulic System Using An Advanced Least Squares
Method”, ETR, vol. 4, pp. 73-79, Jun. 2025, doi: 10.17770/etr2025vo014.8417.

Abstract

Electro-hydraulic systems are characterized by high complexity and
nonlinearity, caused by the dynamic interactions between the fundamental
quantities that determine their operation and control. The present study proposes
a method for adaptive parameter estimation using an advanced method of least
squares (A-LS) (Advanced Least Squares), applicable to nonlinear dynamical
systems. The paper presents a mathematical model describing the dynamics of
the electro-hydraulic system, as well as an approach for adaptive parameter
estimation using Recursive Least Squares (RLS) in combination with the
Stochastic Gradient Method (SGD). The main goal is to minimize errors
between measurement results and predicted model values, ensuring high
accuracy and stability under variable operating conditions. The results of the
simulations show that the use of RLS for angular velocity estimation and SGD
for adaptive load torque correction allows for effective noise suppression in
measurements and precise tracking of system dynamics. The proposed approach
provides a basis for optimizing electro-hydraulic systems through adaptive
methods and can be useful for applications requiring high accuracy and
reliability.

I'.7.8. D. Dichev, B. Georgiev, and 1. Zhelezharov, “Electro-Hydraulic System
Optimization Through An Advanced Kalman Filter”, ETR, vol. 4, pp. 65-71,
Jun. 2025, doi: 10.17770/etr2025v014.8416.

Pesrome
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Ta3u cratusa mpeacTaBs MaTeMaTUYECKHd MOJIEN Ha pa3lIupeHus Gpuiatbp Ha
Kanman (EKF) 3a onieHka Ha TUHAMUYHU ChCTOSIHUS B €JIEKTPOXHUJIPABINYHA
cucteMa. OCHOBHATa LI€J € Ja C€ MOBHUIIA TOYHOCTTAa U CTAOMIJIHOCTTa Ha
OLICHKUTE MPY HAJIMYKUE Ha IIIyM U HEJIMHEMHOCTHU B IMHAMUKATa HA CUCTEMATA.
EKF xomOunupa nnpopmaiys oT u3MepBaHHUsITa Ha bIJIOBAaTa CKOPOCT Ha Bajia
Ha XWJIPABJIMYHHMS JBUTATEIl U Pa3IMKaTa B HAIATAHETO MEXIY BXO/1a U U3X0/1a,
3a J1a OCUTYpH HAJEKIHHU OLEHKM Ha OCHOBHHTE JTWHAMHWYHH MMAPAMETPHU HA
cucTeMara, BKIFOYUTEIHO TEKYIIATa briioBa CKOPOCT U MOMEHTA, Ch3A/IEH OT
BBHIIIHOTO HaroBapBaHe. CHMYyJAMOHHUTE MPOYYBAHUS JIEMOHCTPHUPAT
npenumctBata Ha EKF B cpaBHeHue cbc cucrema 0e3 ¢uiarTbp, KaTo
noJYepTaBaT Ba)KHOCTTA HA HACTpOMKaTa Ha KOBapUallMOHHUTE MaTtpuln Q u
R 3a mocTurane Ha 0ajaHC MEXIy CKOPOCTTa Ha peakius U CTAOMIHOCTTA Ha
¢untepa. PazpaboTeHuaT Mozaen Moka3Ba BHUCOKAa MPUIIOKUMOCT 3a peaHU
ENEKTPOXUAPABINYHU CUCTEMHU, KATO CHILIEBPEMEHHO ITpeIara Bb3MOKHOCT 32
aJanTUpPaHe KbM APYTY HEIMHEHHHU JUHAMUYHU CUCTEMH.

D. Dichev, B. Georgiev, and 1. Zhelezharov, “Electro-Hydraulic System
Optimization Through An Advanced Kalman Filter”, ETR, vol. 4, pp. 65-71,
Jun. 2025, doi: 10.17770/etr2025vo014.8416.

Abstract

This paper presents a mathematical model of the Kalman Extended Filter (EKF)
for estimating dynamic states in an electro-hydraulic system. The main goal is
to increase the accuracy and stability of estimates in the presence of noise and
nonlinearities in the dynamics of the system. EKF combines information from
hydraulic motor shaft angular velocity measurements and the pressure
difference between its inlet and outlet to provide reliable estimates of basic
dynamic system parameters, including the current angular velocity and the
moment created by the external load. Simulation studies demonstrate the
advantages of the EKF compared to a system without a filter, emphasizing the
importance of tuning the covariance matrices Q and R to achieve a balance
between response speed and filter stability. The developed model shows high
applicability for real electro-hydraulic systems, while offering the possibility of
adaptation to other nonlinear dynamic systems.

I'.7.9. T. Karadzhov and B. Georgiev, “System For Testing And Determining
The Accuracy Of A Mechanical Watch”, ETR, vol. 4, pp. 139-144, Jun.
2025, doi: 10.17770/etr2025v014.8449.

Pesrome

Ta3u craTtus MpeacTaBs HOBa CHUCTEMa 3a HM3MEpPBaHE Ha TOYHOCTTA Ha
MEXaHUYHUTE YacOBHUIU ¢ Swiss Movement. MexXxaHUYHUTE YAaCOBHUILU Ca
CJI0’KHH YCTPOMCTBA, ChCTOSIIIU CE OT MHOTO MUHUATIOPHU KOMIIOHEHTH. Jlopu
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MQJIKA OTKJIOHEHUSI B TOUHOCTTA MOTAT Jia IOBEJAT J0 3HAUMTEIIHU Pa3JINKU B
OTYMTAHETO HA BpPEMETO. TECTBAHETO HA TOYHOCTTA HA MEXAHHUYHUTE
YACOBHUIIM € BAXKCH IPOIlEC, KOWTO TapaHTHpa TAXHATa (PYHKIIMOHAIIHOCT,
W3IPBKIMBOCT U CTOMHOCT. Tol momara Ja ce moAabp:Ka BHCOKO HUBO Ha
MPELU3HOCT B OTYHTAHETO HA BPEMETO, KOETO € OT pEellaBanl0 3HAYEHHUE B
MHOTO aCTIeKTH Ha eKeTHEBUETO U podecroHamHaTa qeiHocT. PaspadboTenara
CHCTEMA IIPEIOCTaBsl JIECHO TPUJIOKMMA aJITepHAaTMBA 3a H3MEpPBaHE U
nojo0OpsiBaHE Ha TOYHOCTTAa Ha YACOBHHUIIUTE C IOMOINTAa Ha TMEPCOHAJICH
KOMITIIOTHP M aKyCTUYHU aHau3u. [Ipeoxkenara MeTo0J10THs JONPUHACS 32
pa3lmMpsiBaHe Ha BB3MOXKHOCTUTE 34 M3CJEIBAaHE Ha JUHAMUYHUTE
XapaKTEPUCTUKU HA MEXaHUYHUTE YaCOBHUIIM.

T. Karadzhov and B. Georgiev, “System For Testing And Determining The
Accuracy Of A Mechanical Watch”, ETR, vol. 4, pp. 139—-144, Jun. 2025, doi:
10.17770/etr2025vo014.8449.

Abstract

This paper presents a new system for measuring the accuracy of mechanical
clocks with Swiss Movement. Mechanical watches are complex devices
consisting of many miniature components. Even small deviations in accuracy
can lead to significant differences in timekeeping. Testing the accuracy of
mechanical watches is an important process that ensures their functionality,
durability, and value. It helps maintain a high level of precision in timekeeping,
which is critical in many aspects of daily life and professional activity. The
developed system provides a readily applicable alternative to measure and
improve the accuracy of watches using a personal computer and acoustic
analyses. The proposed methodology contributes to expanding the possibilities
of investigating the dynamic characteristics of mechanical watches.

I'.7.10. B. Georgiev, “Simulation Analysis Of Wiener And Low-Pass Filtration
In EHS”, ETR, vol. 4, pp- 105-110, Jun. 2025, doi:
10.17770/etr2025vo14.84135.

Pesrome

B enexrpoxuapasmuunute cucremu (EHS), korato wusmomsBame oOpaTHa
Bpb3Ka Ha Tax-reHepaTopa, MMaMe BHCOKOYECTOTEH IIyM, JIbJDKAIl CE Ha
paznTuyHU M3TOYHHIN. [IpEern3HUAT KOHTPOJI HAa CKOPOCTTA Ha 3aJIBHKBAIIIMS
MEXaHU3bM € HE0OXOIUM, Thil KATO CUTHAIBT Ha TAXOMETHPA € OT PEIaBaIio
3HAUYCHHUE 3a YMPABICHUETO B 3aTBOPEH IUKBI. CleI0BaTeTHO TOYHHTE
M3MEpPBaHMS ca OT CHIECTBEHO 3HAaueHWE. B Ta3u cTaTusi € HampaBeH aHAIU3
Ha ¢unThbpa Ha BuUHEp W HHUCKOYECTOTHUTE QWITPU, H3IMOI3BAHU B
CICKTPOXUAPABINYHA CHCTEMa C OOpaTHa Bpb3Ka OT CKOpPOCTTa Ha
3aJIBIDKBAIIVS] MEXaHU3BM (XUIPABIMIHHAS MOTOD).

B. Georgiev, “Simulation Analysis Of Wiener And Low-Pass Filtration In
EHS”, ETR, vol. 4, pp. 105-110, Jun. 2025, doi: 10.17770/etr2025v014.8415.
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Abstract

In electro-hydraulic systems (EHS), when using tach generator feedback, we
have high-frequency noise due to various sources. Precise control of the speed
of the actuator is necessary because the tachometer signal is crucial for closed-
loop control. Therefore, accurate measurements are essential. In this paper, an
analysis of Wiener filter and low-pass filters used in an electro-hydraulic system
with feedback from the speed of the actuator (hydraulic motor) is made.

I'.7.11. Dichev, D., Zhelezarov, 1., Georgiev, B., Karadzhov, T., Dicheva, R.,
& Hasanov, H. (2025). A Method for Measuring Angular Orientation with

Adaptive Compensation of Dynamic Errors. Sensors, 25(16), 4922.
https://doi.org/10.3390/s25164922 /IMF 3.5/

Pesrome

B crarusta e mpeacTtaBeH MHTETpHpaH METOJ 3a M3MEpPBaHE Ha brioBaTa
OpUEHTAlMsl Ha JBWXKEIIUM Ce€ OOEKTH, ChUYETaBalll ONPOCTEHA MEXaHWYHa
CTPYKTypa 3a HaMalsiBaHE Ha HMHCTPYMEHTAJIHUTE TPEUIKU C XapAyepHO-
codTyepHa matdopma 3a aJanTUBHA KOMIIEHCALMS HA JUHAMUYHY TPELKH. 3a
pa3iuKa OT ChIIECTBYBAIIUTE MMOAXO0IM, METOIBT U305rBa cCTaOMIN3aLuUsATa Ha
WHEPIMOHHUTE €JIEMEHTH, KaTO U3I0JI3Ba aJaliTUBHA CTPYKTypa Ha Kanmman 3a
KOpEKLIHsT B peanHo BpeMe. Bb3 ocHOBa Ha TO3W MeTond € pa3paboTeHa H
BHEJpEHAa H3MEpBaTeIHa CHUCTEMa 3a OINpEeNsHE Ha poJKa U CThIKa,
M3M0J3Ballla JIByKaHaJIEH MOJIEN 3a M3MEpBaHe C JBa HE3aBUCUMH CUTHANIA U
MEMS cenzopu. TouHOCTTa Ha cUcTeMaTa € €KCIIEPUMEHTAIHO BaJIUIUpaHa
KaKTO B CTaTUYCH, TaKa ¥ B JUHAMHYCH PEXKHUM Upe3 BUCOKOTOUHA pedepeHTHa
CUCTEMA C MPOCIEIUMOCT 0 MEXAYHapOJHH cTaHaapTu. Pa3paboreHa e u
METPOJIOTUYHO 0a3upaHa METOJI0JIOTHS 3a KOJIMUYECTBEHA OLEHKa, Ipujarama
KAKTO TEOpUsTa Ha IpellKaTa, Taka U TEOpPUATAa Ha HEONPEAeNeHOCTTa, 3a Aa
OCUTYpU OOEKTHBHA, BB3IPOU3BOJMMA U TPOCIEAUMa OIEHKAa B pEajHU
YCIIOBHSI.

Dichev, D., Zhelezarov, 1., Georgiev, B., Karadzhov, T., Dicheva, R., &
Hasanov, H. (2025). A Method for Measuring Angular Orientation with

Adaptive Compensation of Dynamic Errors. Sensors, 25(16), 4922.
https://doi.org/10.3390/s25164922 /IMF 3.5/

Abstract

This article presents an integrated method for measuring the angular orientation
of moving objects, combining a simplified mechanical structure to reduce
instrumental errors with a hardware—software platform for adaptive
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compensation of dynamic errors. Unlike existing approaches, the method avoids
inertial element stabilization by using an adaptive Kalman structure for real-
time correction. Based on this method, a measuring system for determining roll
and pitch has been developed and implemented using a two-channel
measurement model with two independent signals and MEMS sensors. The
accuracy of the system has been experimentally validated in both static and
dynamic modes through a highly accurate reference system with traceability to
international standards. A metrologically based methodology for quantitative
assessment has also been developed, applying both the theory of error and the
theory of uncertainty to provide an objective, reproducible, and traceable
evaluation under real-world conditions.
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