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PESIOMETA

Ha peueH3upaHu nybankayum
Ha aou. A-p Avmutbp [laKkos

33 y4yacTue B KOHKYPC 33 3aeMaHe Ha akagemmnyHaTta ANbKHOCT ,,npodecop”

B 061aCT Ha BMCLWETO 0H6pa3oBaHune 5. TeXHUYECKN HayKN,
npodecnoHanHo HanpasaeHne 5.1. MalWMHHO UHXKEHEPCTBO,
cneumanHoct ,MeTtogm, ypean n npeobpasysaTteniv 3a U3mepBaHe U KOHTPOA Ha GU3MKo-
MEXaHUYHU U TeOMETPUYHN BESIUYMUHN"

B.3 MoHorpadwusa

[Oakos [., . KaanmaHoBa, JlasepHu cnctemm 3a MsmepBaHe reomeTprMyHM NapameTpm Ha NIOCKK
NOBBbPXHUHM Ha rosiAaMmorabapuTHu 0b6eKkTn n cbopbkeHusa, Coduna, 2019, Codtrpeirg, ISBN 978-
954-334-217-4

Jla3zepHU cucmemMu 340 _U3MepeaHe 2eoMempudHU rnapamempu HA MA0CKU [M08bPXHUHU HA
204aM02a6apuUMHU 06eKMuU U CbOPbHEHUS

B paboTaTa ca aHa/nM3MpPaHW OCHOBHWUTE M3UCKBAHWUS KbM FeOMeTPMYHATa TOYHOCT Ha MJOCKU
NOBBPXHUHU Ha roNAMOrabapuUTHN 06eKTU M CbopbKeHUs. Ob6CbaeHN Ca METOAUTE M CPeAacTBaTa
33 U3MepBaHe Ha reoMeTPUYHM NapamMeTpu U NpobaeMnTe C NPUNaraHeTo UM NpPU U3MepPBaHe Ha
napameTpuTe Ha Te3n CbopbKeHus. MpeacrtaBeHa e paspaboTeHa M anpobupaHa AByKaHanHa
NlasepHa M3mepBaTesiHa CMCTeMa, NpeAHa3HavYeHa 3a KOHTPOA Ha popmaTa U pPa3nosIoKeHNETO Ha
NOBBbPXHUHUTE HA AETalIn U CbOPDBKEHMA B TEXKKOTO M TPAHCMOPTHOTO MALUMHOCTPOEHE,
KopabocTpoeHeTo, CaMONeTOCTPOEHEeTO, eHepreTukara 7 no-cneuyanHo npu
BUCOKOTEXHO/IOTUYHUTE KOMNAeKen KaTo Bb/IHOBOAHUTE cucTeMu WATF Ha
CBPBXBMCOKOYECTOTHUA NnHeeH yckopuTen XFEL, Xambypr Kakto u Byctepa u Konaigepa Ha
npoekT NICA, ly6Ha.

Laser systems for measuring geometric parameters of flat surfaces of large objects and structures

The basic requirements for the geometric accuracy of flat surfaces of large scaled objects and
structures are analyzed in the paper. Methods and tools for measuring geometric parameters and
problems with their application in measurement of the parameters of these facilities are
discussed. A dual-channel laser measuring system designed and tested for controlling the form
and location of surfaces of parts and equipment in heavy machinery and transport engineering,
shipbuilding, aircraft building, power engineering and, in particular, for high-tech complexes such
as the WATF waveguide XFEL, Hamburg, and the Booster and Collider of the NICA project, Dubna
are presented.
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.6 Ny6anKyBaHa KHUra Ha 6a3aTa Ha 3aWMUTeH AUCEepPTALMOHEH TPYA

Jakos [l., MIamepBaHe OTKNOHEHMATA Ha dopmaTa M Pa3noIOKEHNETO HA BbHLIHM POTALMOHHMU
NOBBPXHUHM Ha FONAMOrabapuTHU [EeTalnAn C MHOrOCTENEHHA CaMOHara)kgawa ce npusma,
Codwua, 2019, CodTrpeiia, ISBN 978-954-334-212-9

N3mepeaHe OMK/AOHEeHUAMAa HA hopmMama U pasnoaoXeHuemo HA 8bHWHU pPomayuoHHU
MOBBPXHUHU HA 20aaM02abapumHu demalinu ¢ MHo2ocmerneHHd CamMoHa2axcoauwid ce npusma

B paboTata ca pa3rnefiaHn OCHOBHUTE METPONIOTMYHN U TEXHONOTMYHU NpobieMu Npu oueHKaTa
Ha OTK/IOHeHUATa Ha popmaTa M B3aMMHOTO Pa3no/ioXKeHNe U OCUTYPABAHETO UM B MpeanncaHuTe
rpaHMuM npu ronamorabapuTHMTE pPOTALMOHHW AeTalinu, ocobeHo aKTyaaHW 3a peauua
npeanpuUATUMA OT TPaAHCMOPTHOTO M TEKKO MAalIMHOCTPOEHe M eHepreTukata. lpeacraseH e
BapMaHT 3a Cb3faBaHe Ha afeKBaTHM Ha NocoyeHuTe npobiemn U3mepBaTeNHM CpeacTBa.
Pa3spaboTeHa e cucTema 3a U3mepBaHe Ha OTKAOHEeHUATa Ha dopmaTa 1 pa3noioxeHneTo Ha basa
edeKTbT Ha peanM3aumsa Ha cpeaHaTa OKPBKHOCT Ha M3MepBaHMTE NPOPGUAN Ha MOBBPXHUHUTE
nocpeacTsom 6asmpaHe Ha U3MepPBaTEIHOTO YCTPOMCTBO Ha MHOroCTeNeHHa caMoHarax)alla ce
npusma.

Measurement of deviations from form and location of external rotating surfaces of large-scaled
parts with multi-stage self-orientating prism

The work deals with the main metrological and technological problems of the estimation of
deviations of the form, location and orientation, and their provision within the prescribed
tolerances of the large-scale rotary details, especially relevant for many companies in the
transport and heavy mechanical engineering and energy. A variant is presented for creating
adequate measurement tools for the above mentioned problems. A system for measuring the
deviations from form, location and orientation has been developed based on the effect of realizing
the average circle of the measured surface profiles by supporting the measuring device on a
multistage self-adjusting prism.

.7 HayyHa ny6nuKaumsa B MU3[aHMA, KOUMTO ca pedepupaHM U UHAEKCMPAHU B
CBETOBHOM3BECTHU 6a3u AaHHU C HAay4YHa UHPOPMaUUa

Dichev, D., I. Zhelezarov, T. Karadzhov, N. Madzharov, D. Diakov, Method for Measuring Motion
Parameters of Moving Objects, 12" International Scientific and Practical Conference, Volume llI,

2019, Rezekne, Latvia, pp. 27-31, ISSN: 2256-070X, DOI:10.17770/etr2019vol3.4131

Memoo 3a usmepsaHe Ha napamempu Ha 08uUXteHUe Ha 0suxcewu ce obekmu

B nOKNaabT e npeacTaBeH HOB METO/A 332 M3MepBaHe Ha br/1I0BUTE OTKJAOHEHUA Ha ABUMXKeLwm ce
obektn. MNpegnoxkeHa e KOHKpPeTHa U3MepBaTe/iHa cUCTEMa, NpeaHa3HaYeHa 33 M3mepBaHe Ha
60pAOBO M KUNEBO KnaTeHe, KpeH M audepeHT Ha Kopab. CuctemaTa ce CbCTOM OT ABa
M3MepBaTe/NIHN KaHana, paboTtelin napanenHo. NbpBUAT U3MepBaTeieH KaHan e U3rpafieH Bb3
OCHOBa Ha MNO3MUMOHHUTE CBOMCTBA Ha (PU3MYHOTO Maxano 3a M3rparkaaHe Ha 6as3osaTa
BepTUKaNa. Ypes BTOpMA KaHaN ce OCUTypsaBa AMHAMMYHATA TOYHOCT Ha cuctemata. MpuHunnosT
Ha paboTa Ha BTOPMA KaHaa Ce CbCTOM B KOPUTMPaHE Ha CUFHA/NUTE OT MbPBMA KaHan ypes
MHpopmauma, noayvyaBaHa oT iMHenHM MEMS akcenepomeTpu. 3a NOBULIABAHE HA TOYHOCTTA Ha
M3mepBaHe B cMCTemaTa Cce U3Nno/s3Ba Moayn 3a 0bpaboTBaHe Ha CUTHaIMTE Ypes aAropmMTbma Ha
KanmaH.
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Method for Measuring Motion Parameters of Moving Objects

This paper considers a new method for measuring the angular deviations of moving objects. A
specific measuring system is proposed to measure ship roll, pitch, heel and trim. The system
consists of two measurement channels operating in parallel. The first channel is built on the
positional properties of a physical pendulum so as to build the base vertical. The second channel
ensures the dynamic accuracy of the system. The principal of operation of the second channel
involve in correction of the signals from the first channel by using information obtained from linear
MEMS accelerometers. To increase system measurement accuracy, a signal-processing module is
used through the Kalman filter algorithm.

D. Diakov, H. Radev, H. Nikolova, V. Vassilev, Measurement System Based on Virtual Reference
Axis for Evaluation Form and Location of Surfaces and Axes of Rotary Details, IMEKO TC1-TC7-
TC13-TC18 Symposium 2019, July 2-5, 2019. St. Petersburg, Russia, Journal of Physics: Conference
Series 1379 (2019) 012074I10P Publishing, doi:10.1088/1742-6596/1379/1/012074

UN3mepsamesniHa cucmema 3a OUEeHKA Ha hopmMama U pa3nosaoxeHuemo Ha No8bpxXHUHU U ocu, Ha
6a3ama Ha supmyasHa 6a308a oc

MpeacraBeHa e cucTeMa 3a M3MEPBAHE M KOHTPON Ha OTK/JOHeHMATa Ha ¢dopmata u
pa3nonosKeHneTo, 6asmpaHa Ha MHOTOCTEMNEHHa camoHara)alla ce npusma C U3non3saHe Ha
BMpTyasHa 6a30Ba OC, C MOMOLLTA Ha KOATO Ce OCUrypsABa M3MepBaHe Ha paananHoTto bueHe Ha
POTaLMOHHW AeTalan, YUUTO Yena ca TPYAHOAOCTbIHM.

Measurement System Based on Virtual Reference Axis for Evaluation Form and Location of
Surfaces and Axes of Rotary Details

The system for measurement and control of the form and location of the surfaces and axes of
large scaled rotational parts by means of a virtual reference base is used, by using a selforientation
multistage gauge allowing exclusion of the radial run-out of axis of rotation when access to the
face surfaces of the workpiece is difficult or impossible.

D. Diakov, H. Nikolova, V. Vassilev, Multistage Self-Orientating Gauge Measuring System Best
Fitting Parameters for Circularity Estimation, International scientific conference "Mechanical
Science and Technology Update" (MSTU-2019), April 23-24, 2019, OMSK State Technical
University, Omsk, Volume 1260, Issue 3, 13 September 2019, Article number 032013, Journal of
Physics: Conference Series, ISSN:1742-6588E-ISSN:1742-6596, DOI: 10.1088/1742-
6596/1260/3/032013, (CiteScore 2018: 0.51; SJIR 2018: 0.221; SNIP 2018:0.454)

Onmumu3upaHe Ha _napamempume Ha U3MepsamesniHa cucmemd 3d OUEeHKAd HA Kpb2aocm Ha
6a3ama Ha MHo2o0CmeneHHa CaMOHA2axOawad ce npusma

OueHKaTa Ha OTK/JOHEeHWeTo OT KPBrnocCTt Ha I'OI]FIMOI'a6apMTHM ﬂ,eTaﬁﬂM B peauvua cnydyaum e
CeEPnNO3eH MeTPOsIornvyeH np06neM, KOWTO MOKe Aaa 6b,£l,e peweH C u3anoa3BaHE Ha U3aMepBaTe/iHa
cncrema, 6a3MpaHa Ha MHOToCTeneHHa CamoHaraxagauia ce npmama. O6eKT Ha HacToAwMA AOKNaL
€ n3cnengBaHe Ha BJIMAHUETO Ha NMapameTputTe Ha Npuamarta BbpPXy TOYHOCTTA Ha U3MEPBAHE Ha
OTK/IOHEHNETO OT KpPBbrNAoCT MU ONTUMUIUPAHETO MM C Len ocurypAaBaHe Ha MaKCMMaJZlHO
CbOTBETCTBME MeXAY peanHna “nu UaMepeHna I'IpOd)I/II]. Pasrnexga ce TOYHOCTTa Ha
Bb3npounssexgaHe Ha OTAEe/NIHUW U Ha rpyna XapMOHWUYHU CbCTaBKU Ha npod)vma. [asat ce
PEe3yNnTaTn OT aHAIMTUYHNTE N EKCNEPUMEHTANTHU U3CneaBaHNA.

Multistage Self-Orientating Gauge Measuring System Best Fitting Parameters for Circularity
Estimation

The deviation of circularity estimation of large-scaled details in many cases is a serious
metrological problem, which can be solved using a measuring system based on a multistage self-
orientating gauge. The purpose of this paper is to study the influence of the gauge parameters on
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the accuracy of measurement of the circularity deviation and optimization thereof in order to
ensure the maximum correspondence between the real and the measured profile. The accuracy
of the re-creation of individual and group of harmonic components of the profile is examined.
Analytical and experimental research results are provided.

D. Dichev, R. Miteva, I. Zhelezarov and D. Diakov, A Model of the Dynamic Error in the Devices
for Measuring Moving Objects Parameters, 45" International Conference on Application of
Mathematics in Engineering and Economics, AMEE 2019; Sozopol; Bulgaria; 7-13 June 2019 2019;
pp.1-7, ISBN: 978-0-7354-1919-3, ISSN:0094-243X, DOI: 10.1063/1.5133593 (CiteScore 2018:
0.37; SJIR 2018: 0.182; SNIP 2018:0.385)

Moden Ha QUHaMUYHA 2pewKa npu ypedu 3a USMepeaHe Ha napamempume Hd 08uMcewu ce
obekmu

Ta3u paboTta npeacraBa HOB MOJen 3a M3ciaeABaHe Ha AMHaMMYHaTa rpellka B yCTPOMCTBa U
CMCTEMM 33 M3MEPBaHe Ha MapameTpu Ha Asukellm ce obekTu. Toi 3HAUNTENHO MOBMILABA
TOYHOCTTAa Ha aHa/AM3a, Tbil KaTo ce OCHOBaBa Ha cneunduUHUTE XapPaKTEPUCTUKM Ha
bYHKLUMOHMPAHETO Ha TO3M TUN U3MepBaTenHn cuctemn. MogensT, paspaboTteH B Ta3u paboTa, e
nsrpageH oKono 6/10KoBa CXema, B KOATO MHEPUMOHHUTE eNemMeHTM Ha W3MepBaTenHoTo
YCTPOMCTBO Ce pasrnexaat Kato He3aBncum 610K CbC CbOTBETHUTE BXOAHO / U3XOAHWN NapameTpu.
OcBeH TOBa, T MO3BO/IABA A3 Ce M3CNeABa AMHaMMYHATA rPellka KaTo HEe3aBUCUM KOMMOHEHT,
KOETO € Ba)KHO YC/oBMe, 3a/erHano B TOYHOCTTa Ha aHanM3a, KakTo M CUMHTE3a Ha HOBMU
M3MepBaTeHN YCTPOMCTBA Cnopea, KpUTepUa 3a MUHMMAIHA AMHAMUYHA rpeLUKa.

A Model of the Dynamic Error in the Devices for Measuring Moving Objects Parameters

This work presents a new model of investigation of dynamic error in devices and systems for
measuring moving objects parameters. It substantially enhances analysis accuracy since it is based
on the specific features of functioning of this type of measuring systems. The model developed in
this work is built around a block diagram in which the inertial elements of the measuring device
are regarded as independent block with its corresponding input/output parameters. Additionally,
it allows to investigate the dynamic error as an independent component, which is an important
condition underlying analysis accuracy as well as the synthesis of new measuring devices
according to the minimum dynamic error criterion.

Dichev D., H. Nikolova, I. Zhelezarov, D. Diakov, Miteva R, A Model of Dynamic Error within Inertial
Impacts, 29" International Scientific Symposium “Metrology and Metrology Assurance 2019”
September 6-10, 2019, Sozopol, Bulgaria, pp.54-59 https://ieeexplore.ieee.org/stamp/stamp.jsp?
tp=&arnumber=8936027, IEEE Catalog Number CFP19MME-CDR ISBN 978-7281-2212-0

Moden Ha QUHAMUYHA 2pewKa NpuU UHEePUUOHHU 8AUSHUSA

B paboTata e npeacTaBeH HOB METOZ, 3a U3C/ieABaHe Ha UHAMMYHATA rpeLlka Ha cpeacTsa u
CUCTEMM 33 U3MEPBAHE Ha NMapamMeTpu Ha ABUKELLM ce 06eKTU, KOMTO NO3BO/IABA A3 Ce NOBULLK
B 3HAyMTe/IHa CTereH TOYHOCTTA Ha aHanu3a. MaTemaTUyYeckuTe MOLENU Ca Cb3Z4aLEHU Bb3
OCHOBa Ha efHa HOBA KOHLLeNUMA, OCHOBaBalla ce Ha QyHKuMATa, edMHMPALLA MHEPUMOHHATA
CbCTaBNABALLA, KATO CAMOCTOATE/IHA KOMMOHEHTa, NPUTEXKaBaLlla onpese/eHn XapaKTePUCTUKM U
yyacTBalia BbB GOPMMpPaAHETO Ha pesynTata OT M3mepBaHe. EduKacHOCTTa, nosiesHocTTa U
npeaMMcTBaTa Ha npeacTaBeHua mogen ce 060CHOBaBAT OT PasWMPEHNTE Bb3MOXKHOCTU, KOUTO
TOW NpenocTaBsA BbB BPb3Ka C aHaAM3a U CMHTE3a Ha CPeACTBa 3a M3MepBaHe Ha napameTpu Ha
ABMKelWM ce 0OeKTM, Bb3MOMKHOCTUTE 3a (GOPMyAMpPaHe Ha anropuTmMuM M KpUTepuM 3a
ONTUMM3UPAHE, KAaKTO M 33 Cb3AaBaHe HOBW MWHTENEKTYyalHU W3MepBaTesHU CUCTEMMU C
noAobpeHn TOYHOCTHM NOKa3aTenu B AMHAMUYEH PEXUM.

A Model of Dynamic Error within Inertial Impacts

This work presents a new method of investigating the dynamic error of devices and systems for
measuring parameters of moving objects, which allows for considerable enhancement of accuracy
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analysis. Related mathematical models have been developed by employing a new concept based
on the function defining the inertial component as independent component, which features
certain characteristics and is involved in the formation of measurement result. Effectiveness,
utility and advantages that characterize the presented model are the product of its advanced
capabilities which are demonstrated with regard to analysis and synthesis of devices for
measuring moving objects parameters, capacity to formulate algorithms and criteria for
optimization as well as to develop new smart measuring systems with improved accuracy
indicators in dynamic mode.

D. I. Diakov, H. N. Nikolova, V. A. Vassilev. Large-Scaled Details Flatness Measurement Method,
DOI: 10.1109/FarEastCon.2018.8602859, Electronic ISBN: 978-1-5386-9535-7; Print on Demand
(PoD) ISBN: 978-1-5386-9536-4, Far East Con-2018 — INTERNATIONAL MULTI-CONFERENCE ON
INDUSTRIAL ENGINEERING AND MODERN TECHNOLOGIES, October 2-4, Vladivostok, Russia 2018,
Paper N22.331

Memo0 3a usmepsaHe Ha OMK/A0HEHUEemMo om PasHUHHOCM HA 20aamo2abapumHu demalinu

PaboTaTa npeactaBa MeToz 3a U3mepBaHe Ha OTK/IOHEHWETO OT PaBHUHHOCT Ha roNsiIMOrabapuUTHH
NJ0CKM NOBbPXHMHW, 6a3npaH Ha n3noa3BaHeTo Ha 6a3oBa asepHa paBHUHA, MYP 1 eneKTPOHHa
nmnbena. OnucaHM ca npuHUMNia Ha paborta, codTyepa M ca aHAAU3UPAHM METPOSOTUYHUTE U
GYHKUMOHANHN XapaKTepUCTUKM Ha n3mepBaTesiHaTa cuctema. Cuctemarta e npegHasHayeHa 3a
n3imepBaHe WU KOHTPON Ha OTK/NIOHEeHMeTO OT pPaBHUHHOCT Ha ANNONMHNUTE MArHnUTM w“
KBagpono/iHuTe sielwm Ha byctepa n Konamaepa Ha komnneke NICA, lybHa, Pycus.

Large-Scaled Detuails Flatness Measurement Method

The paper represents large-scaled prismatic details flatness measurement method based on
datum realized by laser source, PSD and electronic level. Principal of operation, software and the
analysis of metrological and functional characteristics of the measuring system are described. The
system is intended to be used for measurements and control of flatness deviations of the NICA's
project yoke of twin aperture dipole magnets and quadrupole lenses of the Buster and Collider in
the town of Dubna, Russia

Dichev D., Koev H., Diakov D., Miteva R., Nikolova H., Panchev N. Automated System for
Calibrating Instruments Measuring Parameters of Moving Objects, Proceedings Elmar -
International Symposium Electronics in Marine 2017; 2017 International Symposium ELMAR 18-
20 Sept. 2017, Electronic ISBN: 978-953-184-225-9; Print on Demand(PoD) ISBN: 978-1-5090-
6482-3; INSPEC Accession Number: 17412663; DOI: 10.23919/ELMAR.2017.8124472; Publisher: IEEE
(SJR2017-0.187)

Asmomamu3upaHa cucmema 3a KaaubpupaHe Ha ycmpolcmed 3a UsMepsaHe Ha napamempume
Ha dsuxcewiu ce obekmu

HacToAawmaT AOKYMEHT pasrnexga MoAesn Ha cucTemMa 33 MpoBepKa WM KanubpupaHe Ha
M3MepBaTeNHN ypeam, paboTelwn BbpXy ABUNKEWM ce 06eKTW, Mo-cneumasHo Ha Kopabw.
CuctemaTa e CMMyNaTop Ha CTOMKM, 6asupaH Ha nnatdopmata Stewart ¢ WwecT cTeneHu Ha
cB060Aa, KOATO BCHLLHOCT OCUTYypsiBa HEOBX0AMMaTa YyBCTBUTENHOCT, MaHEBPEHOCT M TOYHOCT Ha
[ABW)KEeHWe Ha onepaumoHHaTa nnatdopma. Ha ocHoBaTa Ha pas3paboTeHus maTemaTuyecku
MOZeN Ha KMHeMaTMKaTa Ha MexaHW4YHUA MoAy/n e Cb3gadeH edeKTMBEeH anroputbm 3a
ynpasneHue, npeacraseH nogpobHO B TO3M AOKYMeHT. MaTemaTUUYecKMAT mMoaes, OCHOBaH Ha
npobnaema c obpaTHaTa KUHEMATMKA Ha NapanesiHM MexaHM3mK, e 40CTaTbYyHO YHUBEPCANeH, 3a
Aa ce v3non3Ba npu paspaboTBaHeTO Ha ApYyrv CUCTEMWM 33 KanmbpupaHe Ha YCTPOWCTBa,
paboTelm BbpXy pPasMYHKN ABUNKELLM ce 06EeKTH, KaTo aBToMobUAM, camonety u ap. OcurypeHu
ca pedepeHTHUTE KayecTBa Ha cucTemaTa. OT creumanHo paspaboTeHO M3XOAHO YCTPOMCTBO,
KoeTo ce Kanubpupa c nomolitTa Ha pedepeHUMM 33 Ab/MKMHA. KayecTBaTa Ha cucTemata ce
NOTBbPKAABAT OT PE3YNTaTUTE, MOAYYEHM OT NPOBEAEHUTE EKCNEePUMEHTHU
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Automated System for Calibrating Instruments Measuring Parameters of Moving Objects

The present paper views a model of a system for checking and calibrating measuring instruments
operating on moving objects, in particular on ships. The system is a stand simulator based on a
six-degree-of-freedom Stewart platform, which actually provides the required sensitivity,
maneuverability and accuracy of motion of the operating platform. An effective control algorithm,
presented in details in this paper, has been created on the basis of the developed mathematical
model of the kinematics of the mechanical module. The mathematical model, based on the
inverse kinematics problem of parallel mechanisms, is universal enough to be used in the
development of other systems for calibrating devices operating on various moving objects such
as automobiles, aircrafts, etc. The referential qualities of the system are ensured by a specifically
developed output device which is calibrated by means of references for length. The qualities of
the system are confirmed by the results obtained from the experiments done

Dichev, D., F. Kogia, H. Nikolova, D. Diakov. A Mathematical Model of the Error of Measuring
Instruments for Investigating the Dynamic Characteristics, Journal of Engineering Science and
Technology Review 11(6) (2018) 14-19, ISSN 1791-2377, DOI: 10.25103/jestr.116.03; (SJIR 2017:
0.225; CiteScore 2017: 1.00; SNIP 2017: 0.386)

Mamemamu4eH moden Ha 2pewkama HA U3mMepsamesnIHomo cpedcmeo fpu u3cnedsaHe Ha
OUHAMUYHU XaPaKMepucmuKu

HacToAwWmAT AOKYMEHT pasraexaa pesyntaTuTe, CBbP3aHu C pellaBaHeTo Ha C/oXeH npobaem B
obnactta Ha wu3mepBaTenHaTa anapatypa. [peasioXeHuAT maTeMaTUHYeckKu Moaen npasu
Bb3MOXHO MPEXBbP/AHETO Ha M3MepBaTe/HaTa eauHWULA, KaanbpupaHeTo M mpoBepkaTa Ha
nsmepsatenHoto obopyasaHe, paboTelo B AUMHAMUYEH PEKMM, Bb3 OCHOBA Ha M3XOAeH
nsmepBateneH ypes, KaambpupaH B CTaTMUeH peXxum. M3cneaBaHOTO UM3MepBaTe/HO
obopyaBaHe e cMmynaTop Ha cToiKka, 6asupaH Ha nnatdopmaTa Stewart c WecT cTeneHW Ha
cBoboAa 3a NpoBepKa W KanubpupaHe Ha MHCTPYMEHTW, M3MepBaliM napameTpuTe Ha
ABUMKEHMETOo Ha Kopaba. MaTemaTuyeckuat mogen e paspaboreH Ha 6asaTa Ha npobnema c
AVPEKTHaTa KUHEMATMKA Ha NapaneaHn MexaHU3mu.

A Mathematical Model of the Error of Measuring Instruments for Investigating the Dynamic
Characteristics

The present paper views the results related to the solution of a complicated problem in the area
of measuring equipment. The proposed mathematical model makes possible the transfer of the
measuring unit, the calibration and verification of measuring equipment operating in dynamic
mode on the basis of an output measuring instrument calibrated in static mode. The measuring
equipment under study is a stand-simulator based on a six-degree-of-freedom Stewart Platform
for verifying and calibrating instruments measuring the parameters of a ship’s motion. The
mathematical model is developed on the basis of the direct kinematics problem of parallel
mechanisms.

D. Dichev D., F. Kogia, Hr. Koev and D. Diakov, Method of Analysis and Correction of the Error
From Nonlinearity of the Measurement Instruments, Journal of Engineering Science and

Technology Review Volume 9, Number 6, 2016 ISSN: 1791-2377, p.116-121 (SJR 2017 — 0.225)

Memo0 3a aHAAU3 U KOPEKYUS HA 2pewKama om HeauHelHocm Ha cpedcmeama 3a UsMepsaHe

B Ta3u paboTa ca pasrnefaHun XxapaKTepPUCTUKUTE Ha rpeLlKkaTa OT HeIMHEMHOCTTa Ha CTaTMYHaTa
XapaKTepUCTMKa Ha U3MepBaTeIHUTE ypean. AHANM3NPAT ce Bb3MOXKHOCTUTE 33 KOpUTMpaHe Ha
Tasu rpewwka. NMpeacraBeHn ca maTemaTMyYecKM MoAeNn, 3a 4a Ce NO3BOIN OLEHKa Ha rpeLlkaTta
OT HEJIMHEMHOCTTa MO OTHOLLEHWE HA AONYCTMMaTa rpeLlKa Ha pe3yanTaTa OT MU3MepPBAHETO, KAKTo
M [a ce U3roTBAT HEObXoAMMWUTE anropUTMM 33 KOpUIMpaHe Ha Tasu rpelwka. Mogenute ca
pa3paboTeHn No meToda Ha Hal-MaIkKuTe Moay M.
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Method of Analysis and Correction of the Error From Nonlinearity of the Measurement Instruments

In this work are examined the characteristics of the error from nonlinearity of the static
characteristic of the measuring instruments. The possibilities to correct this error are analyzed.
Mathematical models are presented, in order to allow evaluation of the error from nonlinearity
regarding the permissible error of the measurement result, as well as to draw the necessary
algorithms for correction of this error. The models are developed, based on the method of the
smallest modules.
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r.s.1

r.8.2

r.8 HayyHa ny6nukaums B HepedepupaHM CMUCAHUA C HAYYHO peLeH3upaHe UaU B
peAaKTUPaHU KONIEKTUBHU TPpyaoBe

Nikolova H. N., D. I. Diakov, V. A. Vassilev, Form Deviations Measurement of Planar Surfaces by
Overlapping Measuring Positions Using Reference Plane Method, XXVIII International Scientific
Symposium "Metrology and Metrology Assurance 2018" September 10-14™", 2018, Sozopol,
Bulgaria, pp.65-69, ISSN 1313-9126

N3mepsaHe HO OMKAOHeHUAMA Ha hopmama HA NaAoCKU NO8bPXHUHU N0 Memoodd Ha onopHamd
PABHUHA CbC 3aCcmdvrieaHe Ha usmepeamesiHume nosuyuu

PasrnegaHa e MynTUCEH30PHA CUCTEMA 33 U3MEPBaHE Ha OTKIOHEHUS BbB popmaTa Ha paBHUHHK
NOBBbPXHUHU Ha ronAmorabaputHM Aetannn. MamepsBaHeTO Ha OTK/JOHeHMeTO OoT ¢opmarta
W3UCKBa NpeasapuTenHa nHpopmauma 3a TonorpadusaTa Ha U3BaedYeHaTa NOBbPXHUHA, NOAyYeHa
ypes M3mepBaHe, CbracHO CbOTBeTHW 6a3n. MNpu metosa Ha 6asoBaTa paBHWHA TaKasa
pedepeHTHa ba3a e paBHUHATa, AePUHMPAHA OT TPU OMOPHM TOUKM Ha onopHaTa naatpopma Ha
cUcTemata, Korato NMbpBOHAaYaHO e MocTaBeHa B No3uumMA 3a U3mepBsaHe. MNpu BCAKO cnensallo
NnoNoXeHne TekyllaTa pedepeHTHa paBHWHA MPOMEHA MO3ULUMATA CU B NPOCTPAHCTBOTO. 3a
Bb3CTaHOBsABaHe Ha 6a3oBaTa paBHMHA B MbPBOHAYA/IHOTO 11 MONOXKEHME, CE BHACAT KOPEKLMU Ha
napameTpuTe, KOUTO FO ONpeaenAT ype3 CbOTBETHUTE anroputmu. OnpeaensaHeTo Ha Te3u
KOPEKLUU ce M3BBPLIBA Ype3 NPUNOKPMBAHE Ha NO3ULMUTE Ha N3MepBaHe.

CuctemaTta e ycnewHo BHeApeHa MPW KOHTPOAA Ha MeXaHUYHWUTe eNleMeHTM Ha bycTepa u
Konanaepa Ha npoekT NICA, pa3paboTteH ot OUAN, OybHa

Form Deviations Measurement of Planar Surfaces by Overlapping Measuring Positions Using
Reference Plane Method

A multisensory system for form deviation measurements of planar surfaces of large-scaled details
is considered. The form deviation measurement requires preliminary information on the
topography of the extracted surface obtained by measurement according to some output datum.
In the reference plane method, such reference datum is the plane defined by three reference
points of the support platform of the system when initially set it in a measuring position. At each
subsequent position, the current reference plane changes its position in space. To restore it to the
initial position, adjustments are made to the parameters that define it by corresponding
algorithms. Determination of these adjustments is made by overlapping measurement positions.
The system has been successfully implemented in the control of the mechanical elements of the
Buster and the Collider of NICA project, developed by JINR, Dubna.

Kalimanova, I., Hr. Nikolova, V. Vassilev, M. Djambazov, D. Diakov, VI. Mikhailov, Y. Tzvetkova, N.
Panchev. Measurement of Geometry of Parts of Magnetic System of Nica Complex Collider,
International Scientific Symposium ,,Metrology and Metrology Assurance 2017“, September 8-
12, 2017, Sozopol, pp. 177- p. 182, ISSN 1313-9126

U3mepsaHe Ha 2eomempuyHU napamempu Hd _eqeMeHmu Hd Ma2HUmHama cucmema Hd
Konatidepa Ha komnaekc NICA

Joknagbt pasrnexga BbnNpocK, CBbP3aHWM C U3MEpPBaHETO Ha reoMeTpuATa M OueHKaTa Ha
reomeTpUYHaTa TOYHOCT Ha eleMEeHTU OT MarHMTHaTa CTPYKTypa Ha Konnahzepa Ha KOMMaeKca
NICA, lybHa, Pycus. HakpaTKo e onMcaHa MeTo400r1MATa 3@ MU3MePBAHe Ha AUMNONHUTE NeLm,
KOMTO Ca 4YacT OT MarHUTHaTa cuctema Ha Konalgepa. CneumanHo BHMMAHME ce obpblia Ha
B/IMAHMETO Ha M3bopa Ha MeTPONOrnMYHMTE 6a3m BbPXY afleKBaTHATA OLEHKA HA reoMeTpuyHaTa
TOYHOCT Ha U3MepBaHMA 06EKT.

Measurement of Geometry of Parts of Magnetic System of Nica Complex Collider

The report deals with issues related to the measurement of geometry and the estimation of the
geometric accuracy of parts of the magnetic structure of the collider of the NICA complex, Dubna,
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r.8.3

r.8.4

r.8.5

Russia. The methodology of measurement of dipole lens semi yokes which are part of Collider
magnetic structure is briefly described. Special attention is paid to the influence of the choice of
metrological datum features on the adequate assessment of the geometric accuracy of the object
being measured

Kalimanova, |. D. Diakov, H. Nikolova, R. Miteva, Geometry Measurement of Waveguide
Components by Coordinate Measuring Machine UNITECH’15, November 22-23%", 2015, Gabrovo,
pp. 233-239, ISBN 1313-230X

FeomMempuUYHU U3MepPB8aHUS HA 8bAHOB00HU KOMITOHEHMU C KOOPOUHAMHO-U3Mep8amesaHa pbKa

OTK/NIOHEHMETO OT pasmepa, ¢opmata M  MECTOMOJIONKEHUETO Ca OCHOBHU T[EOMETPUYHM
napameTpu, onpeaensy KayecTBOTO Ha MEXaHMUYHUTE KOMMOHEHTU Ha pasnpenenutesHaTa
cucTema Ha npoeKTt XFEL. M3ucKkBaHMATa KbM KOMMOHEHTUTE Ha Bb/JHOBOAUTE M NpobaemuTe,
nopoeHu oT cneundmkaTa Ha MU3MepBaHUTE 0BEKTU M NpoLeaypuTe, Cb3gaZeHun 3a U3MepBaHe
Ha TAXHATa reoMeTpus, ca pasrnedaHu B TO3M JAOKYMEHT.

Geometry Measurement of Wavequide Components by Coordinate Measuring Machine

Deviation of size, shape and location are key geometric parameters defining the quality of
mechanical components of XFEL waveguide distribution system. The requirements to waveguide
components, problems, posed by the specificity of objects under measurement, and the
procedures created for measurement of their geometry is discussed in this paper.

[Oakos ., N. MbpHboBCcKa, CpaBHUTENIEH aHAIM3 HA METOAMKM 33 U3YMCAABAHE HA POTALMOHHMK
asuratenn. MexayHapogHa HayuyHa KoHbepeHuma YHUTEX'15, 20-21 Hoemepu 2015, Nabposo,
c. 259-264, ISBN 1313-230X

CpasHumesieH aHaAU3 HA MeMOOUKU 30 U34UCAA8AHE HO POMAUUOHHU d8u2amenu

JoKknaabT cbabprKa CpaBHEHWE Ha MeTo400rnunTe 3a M360p Ha BbpTALLM Ce ABUTATENN. 3a BCAKa
MeToa0/10rma UMma onncaHme Ha cneunasHnTe XapaKTePUCTUKU 3a U3YHUCNABAHE Ha BBbPTALUA
MOMEHT, MN3NON3BaHU 3a M360p Ha ABwUraten. CpaBHMTeI'IEH aHanAn3 Ha MmetTogonornnte ce
M3BbpLIBaA, KaToO Ce N3noa3BaT €aHn 1 Cbl BXOAHWN AAHHU.

Comparative Analysis of Methodologies for Rotary Motors Sizing

The paper contains comparison of methodologies for selection of rotary motors. For each
methodology, there is a description of the special features for calculation of the torque, used for
selection of motor. A comparative analysis of the methodologies is performed using the same
input data.

KanumaHosa W., 4. Oakos, X. Hukonosa, P. Mutesa, N3mepeHne reomeTpmMm BOJHOBOAHbIX
KOMMOHEHTOB MNOPTAaTMBHOW KOOPAWHATHO-U3IMEPUTENbHOM MalLuMHOW, MeTponoria Ta npuaaau,

HaykoBo-BMpo6bHUYMin KypHan 1 11 2014, c. 86-90, ISSN 2307-2180

N3mepsaHuUs 2eomempuama Ha 8bAHO800HU KOMITOHEHMU C KOOPOUHAMHO-U3Mep8amesHd PbKd

OTKNOHEeHMETO OT pasmepa, ¢dopmaTa M MEeCTOMOJIOKEHNETO Ca OCHOBHW TEOMETPUYHM
napameTpu, onpegenAln KayecTBOTO HA MEXaHUYHUTE KOMMOHEHTM Ha BbJHOBOAHUTE
pa3snpefenuTesHn CUCTEMW Ha pa3paboTBaHMA PEHTreHOB /a3ep CbC CBOOOAHW E€NEKTPOHM
(npoekt XFEL). B Hactoswarta paboTa ce AMCKYTMPAT M3MCKBAHWATA KbM reomeTpuATa Ha
KOMMOHEHTUTE HA Bb/IHOBOAUTE, NPOBAEMUTE Ha KOHTPOIA CNPAMO U3UCKBAHMATA NOPOLEHN OT
cneumdmkaTa Ha obeKTUTE U ca NpeacTaBeHM NpoLesypu 3a usmepsaHe Ha H6asa nNopTaTMBHA
KOOpPAWHATHO-U3MepBaTe/iHa MaLlMHa.
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r.8.6

r.8.7

Geometry Measurement of Wavequide Components by Coordinate Measuring Machine

Deviation of size, shape and location are key geometric parameters defining the quality of
mechanical components of XFEL waveguide distribution system. The requirements to waveguide
components, problems, posed by the specificity of objects under measurement, and the
procedures created for measurement of their geometry is discussed in this paper.

Mwutesa P., A. Ouues, A. OakoB, Mogen 3a peanusmpaHe Ha BUpPTyasnHa eTasioHHa 6a3a 3a
KOOPAMHATHU namepBaHua, XXIV HaumoHaneH Hay4yeH CMMMO3MYM C MEXAYHAPOAHO y4dacTue
,MeTponorua n metTponormyHo ocurypssaHe 2014“, 7-11 Centemspu 2014, Coszonon, c. 420-426,
ISSN 1313-9126

Moden 3a peanusupaHe Ha 8UPMYaAsaHA emasnoHHA 6a3a 3a KOOPOUHAMHU U3Mep8aHUs

CpepactBata M cuctemute, obesneyasBaliy KOOPAUHATHUTE M3MEPBaHWUA, Ce XapakTepusmpar C
peauua OTK/AOHEHUA, CBbP3aHM C NpaKTUYeckaTa peanusauma Ha onopHaTa KoopAuHaTHa
cuctema. 3a KOMNeHCaunAa Ha YKa3aHuTe rpewkn U OTCTPpaHABaHE Ha HEKOPEeKTHOCTTa npu
npeobpasyBaHe e HEOHXOANUMO Aa ce BbBeAe pedepeHTHa KoopauHaTHa cuctema. EanH ot Hait-
pauMoHaNHUTE Cnocobu 3a HEWHOTO BbBEXKAAHE B peanHUTe MEeTPOJIOrMYHM Npoueaypy e Ha
6asaTa Ha KOMMIOTbPHO MoAenupaHu pedepeHTHU enemeHTU. B HactoAwaTta paboTa ce
npeacTaBa MatemaTuyeH MOAEN Ha BUPTYaseH eTasioH 3a KOOPAWHATHU U3MepBaHua. Mogenst
e paspaboTeH Bb3 OCHOBAa Ha AENCTBUTE/IHMA 3aKOH 3a pasnpeneneHve Ha M3mMepBaHaTa
Be/MYMHA. DopmynupaHM Cca  OCHOBHUTE CBOWMCTBA, KOWUTO MNpuUTEXKaBa [rpeLuKaTa,
XapaKTepusmnpallia TOYHOCTTa Ha BUPTYyanHUA pedepeHTEH eleMeHT.

Model for Developing a Virtual Gauge Basis for Coordinate Measurements

The means and systems used for coordinate measurements are characterized by a variety of
deviations, connected with the practical realization of the pivot coordinate system. In order to
compensate for these errors and to eliminate the incorrectness in converting, it is necessary to be
used a reference coordinate system. One of the most rational means for its implementation for
real metrological procedures is on the basis of computer-modeled reference elements. In this
work is presented a mathematical model of a virtual gauge for coordinate measuring. The model
is developed on the basis of the actual law for distribution of value measurement. The basic
properties of the error, characterizing the accuracy of the virtual referent element are formulated.

[akos, 4., P. Mutesa, Xp. Hukonosa, Kp. Aumuntpos, NMpoBepKa Ha KOOPAUHATHO U3MepBaTENHN
pbue, C6opHUK aoknaan ot XXIlIl HaunoHaneH HayyeH CMMMO3NYM C MeXAyHapoAHO y4yacTue
,MeTponorva n metTponorvyHo ocurypssaHe 2013”, 9-13 Centemspu 2013, Cosonon, c. 260-267,
ISSN 1313-9126

[posepKa Ha KOOPOUHAMHO U3MepeamesiHuU pbue

METDOI'IOI'I/IL-IHaTa NpPpoOBEPKa Ha BCe€ MNO-WHNPOKO HaBAU3aWUTE NPEHOCMMU KOOPAMHATHO-
n3mepsartesiHn pbLe € OT CblWeCTBEHO 3HaYEHNE 3a KOHTPO/1a Ha CbBpEMEHHATA NPOAYKUUA. B
HacTtoAWMA AOO0KNa4 € npencraBeHa pa3pa60TeHa METOAUKA 3a NMPOBEPKATa Ha NpeHOoCMMU
KOOPAUHATHO-U3MeEpPBATE/IHN PbUE U aHAJIU3 HA PE3YNTATUTE OT N3BDBPLUEHU NMPOBEPKN.

Portable Articulated Coordinate Measuring Arms Performance Evaluation

Metrological evaluation of increasingly entering into industry portable coordinate-measuring
arms is increasingly important. The report represents the methodology for the performance
evaluation of portable coordinate measuring arms and analyzing the results of tests carried out.
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r.8.8

r.8.9

r.8.10

O. [Oskos, W. KanumaHoBa, Xp. Hukonosa, P. MwuteBa, W3cnepBaHe Ha d¢opmata Ha
APTUKYAMpPALLMTE MOBBbPXHUMHM Ha demopanHu cdepuyHn rnasu, C60pHMK poknagm ot XXl
HauuoHaneH HayyeH CMMMO3UMYM C MeEXAYHApoAHO yyactue ,MeTposiorna u MeTposIorMyHO
ocurypasaHe 2012”, 10-14 Centemspu 2012, Cosonon, c. 133 -139, ISSN 1313-9126

N3cnedsaHe HA hopmama Ha apMUKyAUpauuUme nosbpxXHUHU Ha heMopanHU cghepuyHU enasu

OvbnrotpaliHoctta Ha ¢demopanHo-auetabynapHuTe MMMNIAHTM OCBEeH OT TpubonorMyHuTe
CBOMCTBA Ha MaTepuanute Ha apTUKYIMpPaLLMTE eNleMeHTU B ronsama CTerneH 3aBWcu U OoT
reoMeTpuaTa Ha apTUKyIMpalLMTe NOBbPXHMHU. TOBA Hasnara Bce MO-BMCOKWU U3MCKBAHUA KbM
MWKPO- U MaKpo-TonorpaduaTa Ha apTUKyAMpaWwmTe chepruyHM NOBBPXHUHU Ha GeMOpPaNHUA U
auetabynapHua mogyn. B HacToAlwMA AOKNAZ ca NPeACTaBeHN pPesynTaTuTe oT M3cnesBaHeTo Ha
dopmaTa Ha apTUKYAUPALLMTE NOBBLPXHUHM Ha KEPaMMUYHU GEMOPATHU FNaBMy.

Investigation of the Form of the Femoral Head Articulated Surfaces

Durability of the femoral implant apart from the tribological properties of materials of the
articulating elements strongly depends on the geometry of the articulated surfaces. This requires
increasingly higher demands on micro- and macro-topography of the interacted spherical surfaces
of the femoral and acetabular module. In this report, the results of the study of the form of
articulated surfaces of ceramic femoral heads are presented and discussed.

U. KannmaHosa, . Teogocues, . [akos, Xp. HuKkonosa, M3cnepgBaHe Ha BAMAHMETO Ha
CTBKNOBBIIEPOLHOTO NMOKPUTUE BbPXY MUKPOTOMNOrpadmaTa Ha apTUKYIMpaLLaTa NOBBPXHOCT Ha
KepamMMyHU cTaBHM rnaBu, COOpHUK poknaam ot XXII HaumoHaneH Hay4yeH cMMNO3Mym C
MeXAyHapoaHo yvactue ,,MeTponorna u MeTposiormyHo ocurypsasaHe 2012”7, 10-14 Centemspu
2012, Co3onon, c. 147 -153, ISSN 1313-9126

N3cnedeaHe Ha 8aAUSHUEMO HO CMbK/108baa1epodHOMO NoKpumue 8bpxy MuKpomonozpaguama
HaQ apmuKyaupawama rnosvbpxHocm HAa Kepamu4yHu cmaeHu e2s1a8u

B poKknaga ca npeacrtaBeHW pesyntatuTe OT M3MepBaHETO Ha rpanaBoCTTa Ha pa60THaTa
NOBBPXHOCT Ha KEPAMUNYHUA Cd)epVILIHM rnasu. N3cnegsaHo e BAIMAHMETO Ha CTbK/I0BbINepoaHOTO
NOKPUTUE BBPXY MMKpOTOI‘IOFpad)MFITa Ha NMOBBPXHOCTTA NPUN Pas3/IMYHNTE UNKIN HA HAHACAHE Ha
NOKPUTUETO.

Study of the Influence of the Glass-carbon Coating on the Microtopography of the Articulating
surfaces of Ceramic Implants

The report presents the results of measurements of the roughness of the articulating surfaces of
ceramic ball heads. The influence of the glass-carbon coating on the surface micro-topography at
the different stages of deposition of layers is studied.

N. KanumaHosa, Jakos ., Mutesa P., bnaros U., MeTtoam 3a uamepsaHe OTKNOHEHMETO OT
chepuyHocT Ha demopanHu chepuuHm rnasn, CoOopHMK aoknaam ot XXIl HaumoHaneH HayyeH
CMMMNO3UYM C MeXAYHapoaHO yyacTne ,MeTposiorma u MeTposormyHo ocurypssaHe 2012”7, 10-14
Centemspwn 2012, Co3onon, c. 140 -146, ISSN 1313-9126

Memodu 3a usmepeaHe OMKAOHEHUEMO om chepuUYHOCM HA hemMopanHu chepuvHU 2a1a8uU

FeomeTpuATa Ha apTUKYANPALLUTE NOBbPXHUHU Ha demopanHo-aueTabynapHUTe NPoOTe3n e eguH
OT OCHOBHUWTE GaKTOPH, BAUAELLM BbPXY AbArO/IETUETO Ha UMNIaHTUTe. B oKnaaa ce pasrnexaart
MeToAMTe 3a M3MepBaHe Ha OTKNOHEHMEeTO OT chepuyHOCT Ha paboTHaTa MOBbPXHMHA Ha
bemopanHu chepuyHU raBn ¢ Kpbraomep. AHaAM3MPaT Ce Pa3AINYHN CXEMU Ha U3MepBaHe.
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r.s.11

r.8.12

r.8.13

Methods for Measuring of Sphericity of the Femoral Head Articulating Surfaces

The geometry of the articulated surfaces of the femoral — atsetabular prosthesis is one of the main
factors affecting the durability of implants. Different methods for measurement of the femoral
heads spherical surfaces are discussed. A method for measurement based on a 3-D angular
positioning system is proposed.

Oakos [., . KaammaHosa, X. HUKonoB.a, P. NetpoBsa, N3mepBaHe Ha popmaTa M pa3noNoKeHNETO
Ha BBHLWHM POTALMOHHWU MNOBBLPXHUHM C MHOTOCTEMNEHHA CaMoOHaraxgawa ce npu3ma,
MeayHapoaHa Hay4Ha KoHdepeHuma , YHUTEX 11", 18-19 Hoemspun 2011, Mabposo, c. 449-452,
ISBN 1313-230X

N3mepeaHe Ha chopmama U pasnonoreHuemo HA 8bHWHU POMAyUOHHU MOB8bPXHUHU C
MHOo20CmeneHHad caMoHa2axcdauid ce npusma

OTKNOHeHMATA Ha pasmepute, ¢dopmata U PasMONONKEHMETO Ca KAUYOBU TEOMETPUYHM
napameTpu, onpeaenalin KavyecTBOTO Ha MallMHOCTpouTenHute mnsgenns. OueHkata Ha Tesu
OTK/NOHEHUA U NPeAnnUCBaHETO Ha TEXHUTE AOMNYCTUMMU CTOMHOCTM B MHOFO C/ly4an ca cepuoseH
METPONOrMYEH U TexHonornyeH npobnem. [loknaabT NnpeacTasa eauH OT OCHOBHUTE NPUHLMMU
Ha U3MepBaHe C U3MN0JI3BaHe Ha MHOTroCTeNeHHa CamMoHarakaalla ce npusma.

Shape and Location Measurement of External Rotary Surface with Multistage Self-adjustable Prism

Deviations of size, shape and location are key geometric parameters defining the quality of
machine parts. The assessment of these deviations and providing the prescribed limits in many
cases is a serious metrological and technological problem. This report is considered one of the
basic principles of measurement using multistep self-adjustable prism.

Osakos, ., B. laHyeB, AHa/ N3 HAa TOYHOCTHMTE NapameTpu Ha poboTKM 3a TPAHCNOPT Ha CUAULUEBU
nnactmHu, XX MHTK ,AN-2011“, Tom 1, toHn 2011, c. 331-338, ISSN-1310-3946

AHQ1U3 HA MOYHOCMHUMe nNapamempu Ha pobomu 3a MpPAHCIopM HA cuauyuesy NaacmuHu

B noKknaga e HanpaBeH aHa/M3 Ha TOYHOCTHUTE NapamMeTpu Ha chneunanmsmpaHmu pO6OTM 3a
daBTOMaTM3auUnA Ha cnomaraTenHUTe npouecn B MUKPOENEKTPOHHOTO MPOU3BOACTBO, KAaKTO U
HAKOWU OT OCHOBHWUTE U3TOYHUUU Ha TPELLKU, BAUAELLN BBPXY TOYHOCTTA U NOBTOPAEMOCTTA Ha
NO3NUNOHUPAHE HA MaHUNYNAUNOHHATa CUCTEMA.

Analysis of Accuracy Parameters of Robots for Transport of Silicon Wafers

This report provides an overview and analysis of some of the methods for measurement of
accuracy parameters of robots for the automation of auxiliary processes in microelectronic
manufacturing and indicated the main sources of errors affecting the accuracy and repeatability
of positioning of the manipulation system.

Oxamuiikos T., M. Munywes, U. KanumaHosa, [. JaKkos, brnos ceH3op 3a CTaBa Ha Kpauyely,
poboT, Co6opHMK fAoknagn ot XX-Tn HauuoHaneH HayyeH CuMMNoO3Mym c Mex4. ydactue
“MeTponorus u metTpoaornyHo ocurypasaHe 20107, 9-13 centemspm 2010, Cosonon, c. 102-106,
ISBN 1313-9126

bes108 CeH30p 3 cMasa HA Kpaveuw, pobom

To3un poknaa npeanara KOHUENUMA HA CEH30pP 33 M3MEPBAHE HA BIb/l U HETOBOTO MPUNONKEHME
3a CTaBa Ha LIeCT Kpayella MallnHA 3aABUKBAHA C U3KYCTBEHM NMHEBMATUYHM MYCKYU. 3a LenTa
€ W3MNoN3BaH MarHUTOYyBCTBMTENEH MpeobpasyBaten M TopouAaneH MOCTOAHEH MarHUT ¢
NPOMEH/INBO NOJIE MO BF/I0OBO OTMECTBaHe. 3a OuUeHKa paboTtocnocobHOCTTa Ha ceH3opa Toi be
WMHTErpupaH B CTPYKTypaTa Ha cTaBaTa. Ha Tasu 6asa, 6axa npoBegeHW eKCnepumeHTU Mo
OTHOWeEHMEe Ha OYHKUMOHANHOCTTA Ha CeH3opa. B eKcnepMmeHTUTe ca BK/IOYEHU: OLEHKa Ha
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r.8.14

obxBaTa Ha BI/IOBM MPEMECTBaHUA, U3MepPBaHe Ha TOYHOCT, NOBTOPAEMOCT, YyBCTBUTEHOCT U
AVHAaMUYHM napameTpu. M3cneaBaHn M aHaAM3MpaHuU ca NpeaasaTe/iHUTe XapaKTepUCTUKM Ha
CEeH30pa, KaKTO W Bb3MOXKHATA pe3onlouua nNpuv AUTUTaNM3UPaHe M NpegaBaHeTo Ha
MHpOpPMaLMATa KbM ynpasasasama 610K.

MpeonaraHWAT  CeH3op  NpeAcTaB/sBa eAMH  OT  Bb3MOXHWTE  anTepHaTMBHM  Ha
NOTEHLMOMETPUYHO U KOoAMpPaHe CeEH30PpU, U3MO0A3BaHM YeCTo 3a Nogo6HU uenu.

Anqular Sensor for Walking Robot Joint

This report proposes the concept of an angle sensor and its application to a six-foot artificial
pneumatic muscle driven joint. For this purpose, a magnetosensitive transducer and a toroidal
permanent magnet with variable field angular displacement were used. To assess the
performance of the sensor, it was integrated into the joint structure. On this basis, experiments
were carried out regarding the functionality of the sensor. The experiments included: estimation
of the range of angular displacements, measurement of accuracy, repeatability, sensitivity and
dynamic parameters. The transmission characteristics of the sensor were investigated and
analyzed, as well as the possible resolution during the digitization and transmission of the
information to the control unit.

The proposed sensor is one of the possible alternatives to the potentiometric and coding sensors
used frequently for such purposes.

[sakos, [., N. bnaros, Xp. Hukonosa, N. KaammaHosa, CteHA 3a nscneaBaHe Ha U3HOCBAHETO Ha
cdepuyHn cTaBu, Bbarapcko cnmcaHme 3a MHXeHepHo npoekTupaxe, 2010, c¢. 97-103, ISSN 1313-
7530

CmeHO 30 u3caedsaHe Ha U3HOCBAHEMO HA chepu4yHU cmasu

EAMH OT OCHOBHWUTE (aKTOPWU, ONpedensllM pecypca Ha XMPYPruyHUTE CTaBHU MMMAAHTU e
M3HOCBAHETO Ha apPTUKYAMPaLUTE MOBBLPXHWHU, KAKTO WM OTAE/NeHUTE MpU TOBAa M3HOCBaHe
yactnum. OceeH 06eMHOTO M3MEHEHME Ha €/IeMEHTUTE HAa UMMNIAHTa MHTepec NpeacTaBsaBa M
M3MEeHeHMeTo Ha ¢opmaTa Ha KOHTAKTHUTE MOBbPXHUHW B pPe3ynTaT Ha WM3HOCBaHeTo. 3a
uscnefBaHe Ha W3HOCBAHETO Ha €/leMeHTUTE Ha CTaBHaTa ABOMKa B CneuuannsmpaHuTe
n3cnefoBaTeNicku nabopatopum ce M3NOAN3BAT CNeuMannsmMpaHy TecT-maluHK (cumynatopu),
OCUrypABaLLM YCNOBMA Ha apTUKYAMPAHE Ha KOHTAKTHUTE MOBBLPXHWUHM, 6AU3KM [0
aHaTomuyHuTe. TOBa 4aBa Bb3MOXKHOCT 3a NO-aJeKBaTHA OLEHKa Ha TpMboAorMyHMUTE CBOCTBA
Ha CTaBHaTa ABoWKa. lopaAu BMCOKaTa LeHa Ha Tesu cMmynatopu, obycnoBeHa OT TAXHaTa
CNOXKHOCT, B peauua MbpBOHAYa/HW U3CneABaHus, ocobeHo npu pas3paboTBaHETO Ha HOBU
MaTepuanM 3a CTaBHM MMNJAHTU Ce W3MO0/I3BAT OMNPOCTEHW MOLENM Ha TecT-mawuHu. B
HacToALMSA [OKNah ca aHaAu3MpaHu OCOBEeHOCTUTEe Ha Cumy/aTopuTe 3a M3C/ienBaHe Ha
M3HOCBAHETO Ha ¢pemopasHo aueTabynapHu nmnaaHTu. MNpeacrtaseH e nabopaTtopeH mMoaen Ha
CTEHZA C ABE OCM Ha POTaumMa M NPOMEH/IMBO HAaTOBapBaHe, NpeAHasHayYeH 3a M3c/ienBaHe Ha
W3HOCBAHETO HA CPEepPUYHU CTaBMW.

Device for Investigation of Spherical Joint Wear

The wear of articulated surfaces and the changes of the shape of the articulating surfaces due to
wear are key factors determining the permanency of surgical joint implants. Specialized test
equipment, providing conditions to articulate contact surfaces close to the anatomical, so called
simulators, are used in the research laboratories in the studding of wear of the elements of joint
couples. This allows for adequate assessment of the tribological properties of the joint couples.
Simulators vary in their level of sophistication but, however, a hip joint simulator plays an
important role in pre-clinical validation of biomaterials used for orthopedic implants. Due to the
high cost of these sophisticated simulators, conditioned by their complexity, simplified models of
test equipment are used in a number of original researches, particularly in developing new
materials for joint implants. The characteristics of the simulators used in studding the wear of the
hip joint implants are discussed in the paper. A laboratory bench model with two axes of rotation
and variable loading, designed for studying the wear of spherical joints is presented.
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KanumaHosa W., A. OaKkos, b. Tabakosa, N3cnegBaHe Ha cunata nNpu ABYOCEBO OrbBaHE Ha
KepamumyHu obpasun 3a eHgonpotesu, HayuyHu ussectma Ha HTCM, C6. [Joknagm Ha XXIV
HauMoHanHa KoHdepeHUMs C mexayHapoAaHo yyactue /OHM Ha 6e3paspymnTenHua KOHTPON
2009/ ,AE®EKTOCKOMMA 2009”, ¢.508, Codua, 2009, ISSN 1310 — 3946

N3cnedsaHe HA cunama rnpu 08yoce8o 02b8AHE HA KepaMu4YHU 0bpa3uyu 3a eHoonpomesu

Hapegn ¢ 6MoCcbBMEcTMMOCTTa M BUCOKATa M3HOCOYCTOMYMBOCT Ha MaTepuanute, U3Non3BaHU B
eHOOoNpPoTE3MPAHETO, OT CbLECTBEHO 3HAYeHMEe ca TEXHUTE MexXaHW4YHW CBOMCTBa. B
HOPMAaTUBHUTE [OOKYMEHTM ca npeasuaeHn peavua CTaHAapTM3MpaHuM npoueaypu  3a
onpeaensHe Ha CTeneHTa Ha NPUrOAHOCT Ha pPasAnYHUTE BuMaose matepuann. OBeKT Ha
HaCTOAWMAT [OKNaL Ca OCHOBHUTE MEXaHW4YHU W3MUTBAHMA Ha KepaMMUYHW MaTepuany,
npegHasHayeHu 3a eHgonpoTesMpaHe, cbrnacHo I1SO 6474-1994 (E) - onpeaensiHe Ha cpegHaTa
[ABYyOCeBa C1/1a Ha OrbBaHe M U3HOCOYCTONYMBOCTTA.

Biaxial strength testing of ceramic specimens for endoprosthesis

Along with the biocompatibility and high wear resistance of the materials used in the prosthesis,
their mechanical properties are essential. The regulations provide for a number of standardized
procedures for determining the suitability of different types of materials. The object of this report
is the basic mechanical testing of ceramic materials intended for endoprosthetics in accordance
with ISO 6474-1994 (E) - determination of the average biaxial bending force and wear resistance.

Mwunywes M., . Oakos, H. Masnosuy, MoaynHa cuctema 3a CUMyAMpaHe MNOXOAKaTa Ha
LWecTKpakos poboT, HayuHu nssectna Ha HTC no MawwuHocTpoeHe, NogmHa XVI, Bp.2 (112), Mati
2009, Codums, c. 340-344, ISSN 1310-3946

MoOdynHa cucmema 3a cumMyaupaHe noxoo0Kama Ha WecmKpakos pobom

HacToAawumaT AOKNaA e YacT OT NPOEKT 3a paspaboTBaHe M M3c/enBaHe Ha Kpayel, 6MON0TMYHO
moTmBMpaH poboT BiMoR (Biologically Motivated Robot) cnocobeH aa ce npuasu:kea aBTOHOMHO
M MO NpeceyeH TepeH. B 4oKNaga ce NpeAcTaBa BapuaHT 3a peasmM3npaHe Ha Noxo4Ku Ha poboTa
W TAXHOTO cumynumpaHe 4ypes MCA (Modular Controller Architecture) ¢ uen 3a paspaboTBaHe Ha
ONTUMaJHM aNrOPUTMM 3a YNpaBAEHME M NOAX04ALLA CTPYKTYPa Ha cucTema.

Modular System for Simulating the Gait of a Six-leqged Robot

This report is part of a project for the development and study of a biologically motivated Robot
BiMoR (Biologically Motivated Robot) capable of moving autonomously and in rough terrain. The
report presents an option for implementing robot strokes and simulating them with MCA
(Modular Controller Architecture) in order to develop optimal control algorithms and appropriate
system structure.

Oskos, [O., U. bnaros, CTeHg 3a n3mepBaHe Ha M3HOCBAHETO Ha MaTepuanu 3a pemopasHo-
aueTabynapHu umnaaHTn, CoopHUK goknaam ot XIX-tn HaunmoHaneH HayueH CUMNO3NYyM C MeXKa,
yyactne “MeTponorns n metTponormyHo ocurypsasaHe 2009”, 10-14centemspu 2009, Cosonon,
c. 159-164, ISSN 1313-9126

CmeHO 3a _u3mepsaHe HA U3HOCBAHEMO HA Mamepuanu 3a emopasaHo-auemabyaapHu
umnaaHEmu

HeobxoaMmocTTa OT cb3gaBaHe Ha HOBM MaTepuanu, M3MNOA3BaHM NPU eHAONPOTE3NPAHETO €
NopoAeHoO B ronsmMa cTeneH OT HapacHa/MTe WM3MCKBAHWA KbM XapaKTepPUCTUKUTE Ha Tesn
mMmaTtepuanu. BAMaHMeTo Ha npoTesaTa BbpXy YOBELIKMA OpraHU3bm cies MMNAaHTUpPaHeTo 1 e
06eKT Ha M3cneaBaHMA He Camo OT MeAMUMHCKA riedHa TOYKa, HO M KaTo YUCTO MeXaHWYHM
XapaKTePMCTUKM, 0B6yCNaBALLM NPOABANKUTENHOCTTA N ePEeKTUBHOCTTa Ha MMMAAHTA.
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Te3n M3MCKBAHWUA HanaraT U3MOA3BAHETO HA PA3NIMYHU METOAM 3@ MbPBOHAYAIHO U3MNUTBAHE Ha
maTtepuanuTe C Len npeasapuTeniHa OLEHKa Ha TpMbBOAOrMYHMTE MapameTpu Ha maTepuana,
npeau BAaraHeTo My B UMMAAHTA KaTo KpaeH NpoayKT. O606LweHnTe MU3UCKBAHUA KbM MeToauUTe
n obopyaBaHeTO 33 M3NUTBAHE Ha Pa3/IMYHUTE MATEPMAnM ca OOEKT Ha MeXAYyHapoAHOTO
3aKOHOAATE/ICTBO, HO KOHKpEeTHaTa peanm3auma Ha u3bpaHMA MeToh Bapupa cbobpasHo
cneumduUHUTE  U3NCKBAHMA U BAMAELLM BeAMYMHM. ToBa Hafara Cb3[aBaHETO Ha
cneumannsmpaHn cbobpasHo 0cobeHOCTUTE HA KOHKPETHUA MaTepuan U3NUTBaTeIHU CTEHAOBE.

Device for Estimation of Tribological Properties Of The Hip Joint Prostheses Materials

The necessity of creating new materials used in endoprosthesis is due to the increased
requirements to the characteristics of materials. The influence of the prosthesis on the human
body after implantation has is the subject of research not only from medical point of view, but
also as purely mechanical characteristics determining the duration and effectiveness of the
implant.

These requirements necessitate the use of different methods of initial material testing in order to
pre-evaluate the tribological parameters of the material prior to implantation of the final product
in the implant. Generalized requirements for test methods and equipment for different materials
are subject to international law, but the specific implementation of the method chosen varies
according to specific requirements and influential dimensions. This requires the creation of
specialized test benches, tailored to the specific material.

[sakos, ., N. KaammaHoBa, A. leoprues, CteHs, 3a U3cnegsaHe Ha TOYHOCTHUTE MapameTpu Ha
KOOPAWHATHM  MWKPONO3ULMOHUPAWM cuctemn, COOpPHMK poknagn Ha KoHdepeHums ¢
MeXAYyHapoaHO yvyacTMe MalWKMHO3HaHME N MalWWHHK enemeHTn, 6-8 Hoemspu 2008, c. 254-260,
ISBN 978-954-580-260-7

CmeHO0 3a u3cnedsaHe HA MOYHOCMHUMe Napamempu Ha KOOPOUHAMHU MUKPONO3UYUOHUPaUU
cucmemu

EAHM OT oOcHOBHMTe  (aKTopW, OMpeaenAwM  KayecTBEHOTO  (PYHKUMOHMPaHe Ha
NO3MLMOHMPALLUTE CUCTEMM Ca TOYHOCTHWUTE MapameTpu. B goKknaga ca npeano)KeHu cxema Ha
M3MepBaHe M CTeHA, 3a M3cNeABaHe W aHaNU3 Ha Te3W MapameTpu Ha JAMHENHW KOOPAWMHATHM
NO3MLMOHNPALLN MOOYN.

Experimental Equipment for Evaluation of Accuracy of Micro Positioning Stages

Accuracy of positioning stages is very important for the technological and research equipment
performances, part of which these stages are. Experimental layout and equipment for
investigation and evaluation of accuracy performance of linear positioning stages are presented
and discussed in this paper.

KanumaHosa W., [O. [daxkos, Be3KOHTaKTHa cucTtema 3a W3MepBaHe Ha TOYHOCTHUTE
XapPaKTePUCTUKU Ha ABYKOOPANHATHM IMHEWHWN NO3ULMOHMPaLM moayim, COOpPHUK JoKnagu ot
XVIII-Tn HaumoHaneH HayyeH Cumnosnym c Mexa. yydactme “MeTponorva u MeTposiorMyHo
ocurypasaHe 2008”, 10-14 centemspu 2008, Cosonon, c. 137-141, ISBN 978-954-334-078-1

beskoHMaKmHa _cucmemad _3a __U3Mep8aHe _HA __MOYHOCMHUME _ XapaKkmepucmuku _Ha
08YKOOPOUHOMHU AUHelHU No3uyuoHUpauu Mmoodyau

JInHelHMTe NO3UUMOHMPALLM MOAYAU Ca eAHW OT OCHOBHUTE T[paguBHU eleMeHTU Ha
M3M0/13BaHOTO MPU MNPOU3BOACTBOTO HA MUKPOENEKTPOHHU U MUKPOMEXAHUUYHN eNeMeHTU
TeXHOoNorMYHO o0bopyasaHe. OT CbLLECTBEHO 3HAYEHMeE 3a NPaBUAHOTO GYHKLMOHMpPaHe Ha ToBa
obopyaBaHe ca TOYHOCTHUTE XapaKTEPUCTUKM Ha TE3M MOAYN.

MpeanaraHata B HacToAlMA A0KNag 6e3KOHTaKTHa cucTema, u3rpageHa Ha 6asata Ha
TPUKOOPAMHATHA M3MepBaTe/Ha MallMHa M AUrUTaNeH MUKPOCKOM, e npeaHasHayeHa 3a
onpeaensiHe TOYHOCTHUTE XapaKTEPUCTUKM Ha ABYKOOPANHATHN NO3ULMOHUPALLN MOAYN.
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Contactless System Evaluation of 2D Positioning Stages Accuracy

One of the basic part of the technological and research equipment used in manufacturing of
micromechanical and microelectronic elements are linear positioning stages. Accuracy of the
positioning modules has a great influence on the performances of this equipment. The estimation
of these characteristics is a problem that has to be solved in the process of producing and use of
these positioning modules.

In this paper, a contactless smart system for evaluation of accuracy performances of 2D
positioning stages is discussed. The system is based on a 3D coordinate measuring machine and a
digital use of laser measurement systems schemes for measurement and estimation of accuracy
characteristics of 2D positioning stages are discussed.

KanumaHosa WU., O. OsKos., MNoBMWwaBaHe Ha TOYHOCTTA HA GE3KOHTaKTHa CMCTeMa 3a OLEeHKa Ha
TOYHOCTHMTE XapaKTEPUCTUKU Ha INHENHM No3nLMoHMpaLLm cuctemn, CoopHUK goknaam ot XVIII-
™M HaumoHaneH HayyeH Cumnosnmym c MmMexg. ydactme “MeTposiora M METPOJIOTMYHO
ocurypsasaHe 2008”, 10-14 Centemspu 2008, Cosonon, c. 142-146, ISBN 978-954-334-078-1

[osuwasaHe Ha_moYyHocmma Ha 6e3KoOHMAKMmMHA cucmemd 3d _OUEHKd HA _MOYHOCMHUme
XapaKkmepucmuKu HA AUHelHU No3UuyUoHUpawu cucmemu

Mpy eKcnepMMeHTaNHOTO onpeaeNiAHe Ha TOYHOCTHUTE XapaKTEPUCTUKN Ha MO3ULMOHMPALLUTE
MOZY/N U CUCTEMM OT CbLLECTBEHO 3HAYEHME e TOYHOCTTa Ha U3mepBaTe/IHaTa cucTema.

B HacToAlwMA OOKNah ce AUCKYTMPA BAMAHMETO Ha TOYHOCTTA Ha 6Ge3KOHTaKTHa CUCTEMA,
u3rpageHa Ha 6asata Ha TPUKOOPAMHATHA M3MEpPBaTEIHA MaLLMHA U AUTUTA/IEH MUKPOCKON, U B
YaCTHOCT B/IMAHMETO Ha OTK/IOHEHWATA Ha TPAEKTOPUUTE HA NOABUNKHUTE e/IeMeHTM Ha cucTemaTta
OT HOMWHAZIHUTE TPAEKTOPWUU, MPU OLEHKA Ha TOYHOCTTA Ha IMHENHM NO3ULMOHUPALLM CUCTEMMU.
Mpeanara ce anropuTbm 3a codpTyepHa KOMMEHCAUMA Ha BAMAHMETO Ha Te3u GaKTopu C uen
noBuLwaBaHe Ha TOYHOCTTA Ha 6e3KOHTaKTHATa M3MepBaTesiHa cUCTemMa.

Increasing Accuracy of Contactless System for Evaluation of 2D Positioning Stages Accuracy

Accuracy of measuring system is of great importance for the correct evaluation of accuracy of
linear positioning modules and systems.

In this paper the evaluation of accuracy performances of linear positioning stages and systems by
means of a contactless smart system, based on a 3D coordinate measuring machine and a digital
microscope is discussed. Influence of the measuring system accuracy performances and in
particular positioning accuracy, angular displacements and deviations of trajectories of the
moving parts of the systems from straightness on the evaluation of the 2D positioning stages
accuracy are analyzed. An algorithm for software compensation of these influences is proposed.

Milushev M., D. Diakov, V. Georgieva, K. Kostadinov, Reflexive Control of a Six-Legged Robot,
MexaHuKa Ha mawmnHute- XVI, KHura 7, 2008, c. 38-41, ISSN 0861-9727

PechniekcugHo ynpasaeHuUe Ha WeCmoKpak pobom

XapaKTepHo 3a HOBaTa reHepauus NOABWUKHU POHOTHU e M3N0A3BaHE HA MPUHLMUMNN Ha ABUMKEHUS,
3aMMCTBaHM OT NpupoaaTta. Cb3gaBaHe Ha MOAY/IHA apXMTEKTYpPa 3a ynpas/ieHue n 06paboTka Ha
MHPOpPMaLMATa 3a TaKbB TUN POBOTH, B CIly4as € KOHKPETU3MPAH B Cb34aBaHETO Ha 6a3oB Moayn
npegMeT Ha fioknaza. KpaiHaTta uen Ha noaxoa e usrparkaaHe Ha apxXuTeKTypa uypes cb3gaBaHe
Ha MHOeCTBO MHCTaHUMKM Ha 6a3oBMA MOAYN U peannsuMpaHeTo Ha O0BeKTHO-OpUEeHTUPAHO
CBbpP3BaHE MeXAy TAX C Uen Bb3MOXHa 6bp3a ajanTaumsa Kbm Pas/iMyHa KOMMOHOBKa Ha
aBTOHOMHM MHOr0O3BEHHM CTPYKTYPM 3a 3a4BUKBaHe Ha poboTu.

Reflexive Control of a Six-Leqged Robot

The legged robot belong to the bio-walking robots, which imitates the walking styles of multileg
animals in the nature. Essential highlight of a new robot generation as mechatronics systems is
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using of movement basics taken from the nature. In the present paper is examined a modular
architecture for control and information processing for such kind of robots. Especially here, is
considered a building of basic module as main entity of the architecture. The approach for
architecture assembly is to create instances of basic module and realize of object-oriented
connections in between depending on problem standing to solve. In recent years, the interest in
implementing fuzzy logic controllers using FPGA and ASIC technologies has been steadily
increasing. This paper suggests the use of a VHDL model for capturing a rule base of a fuzzy control
system. The advantage of using this high-level approach is that the design time is reduced
significantly and different ways of designing a rule base can be explored.

leopruesa B., [. Askos, M. Munywes, BapraHTu 3a peanmsauma Ha 6MONOrMYHO MOTUBMPAH
po6oT, XVII HaymoHanHa HTK ¢ mexkayHapogHo yyactne “AN 2008”, Centemspu 2008, CemKkoBoO,
c. 172-179, ISSN-ISSN-13 10-3946

BapuaHmu 3a peaauzayus Ha 6U0a102UYHO MOMUBUPAH pobom

TepMUHDBT, M3M0JI3BaH B A0KAaAa — ,,0MON0MMYHO MOTMBMPAH PoboT” — nnm camo ,,6Mo/I0rnMYHO
MOTMBMpPaH” ce oTHacA [0 BCUYKM POHOTH, B KOUTO MOHE eZINH OT CUCTEMHUTE KOMMOHEHTH, Hanp.
MexaHUYeH An3aliH, aKTyaTopHa cuctema, ynpasiaBalla apxXuTekTypa Uan agantuBHa cuctema 3a
ynpaB/iieHMe ca CUAHO MOBAUAHM OT NPUHLMNNTE N peanus3auuata B npupoaaTa. Hacroawmar
AOKNa e 4acT OT NPOEKT 3a pa3paboTBaHe Ha BUO/IOTMYHO MOTMBMpPAH PoboT, cnocobeH aa ce
NPUABMMXBa MO FNaAbK TepeH CbC 3axpaHBaHe OT CTalLMOHapeH M3TOYHMK Ha eHeprus. Mpu
cnenBalllo pasBUTUE Ha yNpaBAsaBallaTa CMCTeMa M HaulHa Ha 3axpaHBaHe, poboThT Lie MoXKe Aa
ce NpUABMMKBA M aBTOHOMHO M TO MO MpeceyeH TepeH. 3a UenTta Tpabsa Aa ce paspaboTtu
noaxo4ALa KOHCTPYKUMA Ha cucTemaTa 3a YnpaB/eHMe U HaBuraums, ga ce nogbdepe u noaxoanLy,
3a[BUXKBaLL, efleMeHT. B AoKnaga ca npeAcTaBeHW BapuaHTW 3a U3NbAHeHWe Ha poboTa 1 cnep,
HanpaseH aHanW3 e NPeaNoXKeH ONTUMANHUAT BapUaHT.

Variants for Implementing a Biologically Motivated Robot

The term used in the report - "biologically motivated robot" - or just "biologically motivated" refers
to all robots in which at least one of the system components, e.g. mechanical design, actuator
system, control architecture or adaptive control system are strongly influenced by the principles
and implementation in nature. This report is part of a project to develop a biologically motivated
robot capable of moving on smooth terrain powered by a stationary energy source. With the
further development of the control system and the mode of power supply, the robot will be able
to move autonomously and on rough terrain. For this purpose, a proper design of the control and
navigation system must be developed, and a suitable drive element must be selected. The report
presents options for robot execution and after analysis, the optimal variant is proposed.

Diakov D., M. Milushev, V. Georgieva, Hall Sensor for the Stepping Contact Force, INTERNATIONAL
CONFERENCE ON COMMUNICATIONS, ELECTROMAGNETICS AND MEDICAL APPLICATIONS
(CEMA’08), November 6— 8™, 2008, Athens, Greece, pp. 70-72 ISBN 978-854-9518-58-0

Hdamyuk Ha X0 3a usmepsaHe Ha KOHMAKmMHa cuna

MpUNoXKEeHNETO Ha KpayelmTte poboTM e HAaCOYeHO NPesMMHO 3a NPUABUIKBAHE MO eCTECTBEH,
HEeCTPYKTypupaH TepeH. B TakaBa cuTyauus Te TpAbBa Aa ca afanTMBHM KbM TepeHa upes
YyBCTBUTE/THOCT KbM cLeneHne. Llen Ha foKnaga e cb3gaBaHe Ha CeH30p, KOMTO Aa MOXKe Aa ce
WHTErpupa B Kpaka Ha poboTa. Cb34aaeH e MoAen Ha MexaHWYHaTa 4acT Ha ceH3opa M Ha 6asata
Ha CMMynauusa e cHeTa 3aBUCMMOCTTa Ha Aedopmaumata oT cunaTa. Ypes M3MeHeHue Ha
napameTpute e MOCTUrHaTa 3a40BOAUTENHA /IMHEWHOCT Ha Ta3n XapaKTepucTMKa, KoeTo B
KOMBMHaLMA CbC CeH30pa Ha X0/ ca NoyYeHN ONTUMA/THM NapameTpu
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Hall Sensor for the Stepping Contact Force

Walking robots are meant for application on rough, unstructured surfaces. Their adaptation to
different terrains is achievable through securing a high adhesion capacity. This paper shows the
process of designing a sensor capable of integration into the robot's leg. In this paper, we consider.

M. Milushev, P. Petrov, V. Georgieva, D. Diakov, Design and Geometrical Model of a Six-Legged
Robot, Proc. of the 9™ International Conference on Robotics — PRACTRO 2007, June 12-15%, 2007,
Varna, pp. 155-161, 978-954-91851-4-0

PazpabomeaHe u eeomempuyeH moodesna Ha wecm-Kpakos pobom

N3BedeH e KMHeTUYHMAT MoZen Ha 3-3BeHeH Kpak ¢ 3 cTeneHu Ha cBobofa 3a 6-Kpaka Ha
MmobuneH poboT 3aABMNKBaAH C GAYUAHU MYCKYAU. M3BedeHM ca 3aBMCMMOCTU CBbp3Bally
M3MeHEHMETO Ha AeKapTOBUTE KOOPAMHATM Ha onpedesieHa ToYKa Ha Kpaka / U CbOTBETHO Ha
poboTa/ B 3aBUCMMOCT OT U3MEHEHWETO Ha bIUTe B CTaBUTE Ha KpaKa. PelleHa e npasaTa u
obpaTHa 3aZa4a Ha CKOPOCTUTE, KOUTO AaBaT BPb3KaTa MEXKAY CKOPOCTTa Ha onpeaesieHa To4Ka
Ha poboTa M bIIOBUTE CKOPOCTU Ha 3BEHaTa Ha KpakaTa. PaspaboTeHa e npoueaypa, No KoATo ca
onpeaeneHn AbAKUHUTE Ha 3BEHATA C orae oNTMMU3NPaHe Ha CTbMKaTa Ha NPUABUNKBAHE M MpK
cbbtogaBaHe Ha KOHCTPYKTUBHUTE OrPaHUYEHUs BbPXY bIIMTE Ha 3aBbpTaHe BbB BCAKA CTaBa.
PaspaboTteHa e nporpama Ha Matlab 3a cumynupaHe Ha U3MEHEHUETO Ha bIIUTE B CTaBUTE Mo
BpemMe Ha MNpuaBUXKBaHe Ha poboTa, KaTo pesynTaTUTe OT CUMY/IMPAHETO MOTBbpPXKAABaT
Ba/IMOHOCTTA Ha M3BEAEHUS KUHEMATMYEH MOZEN U Npoueaypa 3a onpeaensaHe Ha napameTpute
Ha 3BeHaTa Ha BCEKM KpaK. KnHemaTnyeH moaen Ha xogeHe Ha poboT e onncaHa ¢ NOMOLLTA Ha
meToza Ha Denavit-Hartenberg.

Design and Geometrical Model of a Six-Leqgged Robot

In this paper, we present a mechanical description and a kinematic model of six-legged laboratory
prototype robot. The work presented in this paper has been carried out within a project
concerning investigation of a modular architecture for control of mechatronic multi-link structures
at the Faculty of Mechanical Engineering, TU-Sofia. We present the hexapod hardware platform
with pneumatic muscles. The kinematic model of the walking robot is described using the Denavit-
Hartenberg convention. Our model was simulated on a flat floor with a first set of design
parameters to test its general practicability.

C. Panues, K. KoctagnHos, M. Munywes, . lakos, B. leopruesa, EHepruitHo edpektTMBeH noaxos,
npu cUHTE3 Ha Kpayewy, anapar, Proc. of the 9™ International Conference on Robotics — PRACTRO

2007, June 12-15™, 2007, Varna, pp. 196-202, ISBN 978-954-91851-4-0

EHepauliHo ecpekmuseH no0xo0 npu cUHMe3 Ha Kpa4yeuw, anapam

CobluecTBeH HeAOCTaTbK Ha KpayelmTe anapaTt, NPUABWMKBALLM CE B CTAaTUCTUYECKM YCTOMUMB
pexum (M3UCKBaLL, BEPTMKANHATA NPOEKLMA Ha LieHTbpa Ha TEXKeCcTTa Ha amnapaTta fa nonaga B
OMOPHMUSA MHOTOBIMbIHMK, OPMMPAH OT CTbMANAaTa Ha KpaHULMTE, HAMUPALLM Ce B ONopHa ¢asa)
e rofIAMoTo noTpebaeHne Ha eHeprua 3a nNpuaBuKBaHe. Hactoswarta paboTa Mma 3a Uen Ha
OCHOBATa Ha HAKOM NOAX0AM 33 HaMasifiBaHe Ha eHepropasxoAuTe 3a NPUABUNKBAHE Ha eTana Ha
CUHTE3 Ha KpayeLus anapar 4a 6bae noBuLIeHa eHepruiiHaTa epeKTUBHOCT Ha KOHCTPYKTUBHOTO
peleHwe.

An enerqgy-efficient approach to the synthesis of walking apparatus

A significant disadvantage of walking machines moving in statistically stable mode (requiring the
vertical projection of the center of gravity of the apparatus to fall into the support polygon formed
by the steps of the limbs being in the reference phase) is the high-energy consumption for the
movement. The present work aims at increasing the energy efficiency of the design solution based
on some approaches to reducing energy costs to move the synthesis of the stepper.
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OUeHKa HA MHeeMamu4HU MYCKYaU 30 3a08UXEAHE HOQ x00ewa MAWwuHd

I'Ipe,u,nomeH € egnH HOB TEOPEeTUYHO-eKCNEPUMMEHTANEH NOoAXo4 3a M360p Ha MHEBMATUYEH
MYCKY/Q1 Bb3 OCHOBA Ha MUHUMaANEH pasMep Ha MYCKya NpuU OCUTYypABaHE Ha HEO6XO,CI,MMOTO
HaTOBapBaHe U Xo4 nNpn oueHABAHE Ha I'IOAO6MGTO mexay MHOXKecCTBa. Kakrto CMMynaumnATa, Taka
N eKCnepunmeHTanHnTe n3cnenBaHuA ca c1:o6pa3eHM CbC CI'IELI,MCI)M‘-IHMTe M3NCKBAHWA, OTHACALLN
ce Ao npeasngeHnAa aHTaroHMCTUYEH pexxmnm Ha pa60Ta Ha d)ﬂyM,ﬂ,HMTe MYCKynn. npe,ﬂ,CTaBEHM ca
CMMYNAUNOHHUTE N EKCNEPUMEHTANTHU U3CNeaBaHUA.

Evaluation of fluidic muscles for a walking machine driver

The paper outlines the research on and choice of pneumatic muscles for setting walking robots in
motion. Typical for walking robots is the need for appropriate correlation between weight and
performance power. Presented are the results from simulation and experimental investigations
of pneumatic muscles developed by the FESTO Company. A choice based on pre-given parameters
for the creation of leg prototypes requirements two muscles types are investigated. Shown are
the simulation and experimental investigations.
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