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PE3IOMETA
Ha HAy4YHUTE MyOJIuKaIuu

Ha IJ1. ac. 1-p uHxk. Monuka bopucinaBoBa bemxena
Kateapa ,,ApTHiiepust U reoe3us

1. Snaxues Iln., M. BemkeBa, KomntorbpHa 1abopaTopust 3a aBTOMaTU3UpaH CUHTE3 Ha
($a30BO MaHMITYIHpaHU CUTHAIN, MexayHapoaHa HaydHa koHpepenuus YHUTEX 2018, 16-
17.11.2018, T'abposo, ISBN 1313-230X, ctp. II-11 —1I-15

CucremuTe OT CHUTHQJM OKa3BaT pelIaBallo BIUSHUE BbPXY TEXHUYECKUTE U
€KCIIJIOATallMOHHUTE XapaKTEPUCTUKU HA PaJUOKOMYHHKALMOHHHUTE CHUCTEMH, B KOMTO C€
usnonssat. [lopaau Ta3u npuumHa B JOKJIaga € ImpejcTaBeHa KOMIIOThpHA jJaboparopus 3a
aBTOMAaTH3UpaH cuHTe3 Ha ¢a3zoBo Manunyimupanu (OM) curnamu. KommroTbpHata
nabopaTopusi MOXK€ Ja C€ H3MOJ3Ba 3a OOMMpPEH aHanu3 W cuHTe3 Ha OM curHamu,
OCUTYpSIBAIllM BHUCOKAa CKOPOCT Ha IpelaBaHe Ha MH(OpMAIUs U BUCOKA YCTOHYMBOCT Ha
PaAMOKOMYHUKAIIMOHHUTE CUCTEMHU BbB BpakJeOHA palMOeIEKTPOHHA Cpeia.

[TonoxuTenmHUTe CTpaHW Ha MpelCcTaBeHaTa KOMITIOThPHA J1a00paTopus ca YHUBEPCATHOCT U
e(EeKTUBHOCT OT M3UYMCIMTENHA TJIeJHA TOYKa. TS MO)Ke YCIENIHO Jia ce M3IOoN3Ba B Ipoleca Ha
IPOEKTHPAHE Ha HOBU PaJMO-KOMYHMKAIMOHHM YCTPOWCTBA M CHUCTEMHM, XapaKTEpU3HpallM CE C
IIyMOYCTOIHYMBOCT U 100pa eJIeKTPOMarHiTHa CbBMECTUMOCT.

2. Wnumes M., M. ben:xkeBa, K. Kpnues, b. bemkes, [IpoyuBane Ha nmeproIMYHHA IBOMYHU
MouTH NMepPeKTHU CUTHATU ¢ ObDKUHU N=3mod4, COopHUK ¢ JOKJIamu OT 29-Ta TOAMIIHA
koH(pepenuusi Ha EBpomeiickata acormumainus 3a OOy4YeHHE TI0 €IICEKTPOTEXHUKA W
uHpopmannonno wunxenepctBo — EAEEIE 2019, 4-6 centemBpu 2019 r., Pycencku
yHuBepcuteT, Pyce, bearapust, Enexrponen ISSN : 2472-7687, Print on Demand (PoD) ISSN:
2376-4198, DOI: 10.1109/EAEEIE46886.2019.9000452 (SCOPUS)

Cryaentute TpsOBa Ja MoOrar Ja TIpwjiaraT ¥ JIOPH Ja pa3BUBAT HETPAJAUIIMOHHH
MOJIXO/TU 32 pelllaBaHe Ha TPYIHU U3YUCIUTETHH MPOOIEMH, KOUTO YECTO Bb3HUKBAT B MHOTO
TexHU4YecKu oonactu. Enun ot Hali-eekTHBHUTE METOIH 32 (POPMHUPAHE U PA3BUTHE HA TAKMBA
KauecTBa € BKJIIOYBAHETO Ha CTYACHTUTE B M3CIJIeIOBaTEICKaTa padoTa HA YHUBEPCUTETHUTE.
BbB BpB3Ka ¢ Tasm cHUTyalus B JIOKJIaJa € IMpeAcTaBeHa KOMITIOThPHA IIporpama 3a
ABTOMATH3MpPAH CHUHTE3 HAa MEPUOJUYHH JIBOWYHHU IMOYTH NMEPHEKTHH CUTHAIH C JTBJDKUHH
N=3mod4.

[Iporpamata ce wu3MmoJI3Ba YCHEIIHO B Ipolleca Ha TOJATOTOBKA HAa MArucTpu H
JOKTOPAHTH B 00JIACTTA HA PaTUOKOMYHHKAIIMUTE. B pe3ynrTar Ha TOBa ca OTKPUTH BCUYKHU
MEPUOIUYHYU JBOUYHH IMOYTH NEPPEKTHU CUTHAIH ¢ IBIKHHE N=3mod4, N<50.




3. Unues M., M. BbemxeBa, Il. bosunos, b. bemxkes, 1[B. [lankos, [lpunoxenue Ha
TEOPETUYHM IpeoOpa3yBaHMs Ha yuciaTa 3a 00pabOTKAa HAa CUTHAJIM B PaJapHU CEH30pH,
Hoknanu ot 29-ta rogumHa xKoH(pepeHuus Ha EBporeiickara aconmarus 3a oOydeHHE 1O
enekTpoTexHuka U nHpopmannonHo uwxenepctso — EAEEIE 2019, 4-6 cenremBpu 2019 1.,
Pycencku ynuepcutet, Pyce, beirapus, Enextponen ISSN: 2472 -7687, Print on Demand
(PoD) ISSN: 2376-4198, DOI: 10.1109/EAEEIE46886.2019.9000451 (SCOPUS)

B noknana e mpeacraBeHa KOMIIIOThpPHA Mporpama 3a aBTOMAaTU3UpPaH CHUHTE3 Ha
ChIVIaCyBaHU (UITPHU 32 00pabOTKA Ha €X0-CUTHAIM B MaJIKU paJapHH ceH30pH. JleMoHcTpupa
C€ Ha MAaruCThpPUTE U JTIOKTOPAHTUTE KaK CIIEKTPAIHUTE METOAM Ha TEOPUATA HA YyncIaTa MOraT
Jla ce M3IOJI3BAT 3a HaMaJlsiBaHE Ha 00eMa, TerjaoTo, KOHCYMallusATa Ha €Heprusl U 1eHaTa Ha
PaAMOKOMYHUKAIIMOHHUTE YCTPOICTBA.

[Tomy4eHHAT ONUT MOKa3Ba CIETHUTE MOJIOKUTEIIHU XapaKTEepPUCTUKU Ha Mporpamara.
[IepBO, yckopsiBa 3HaHUSATA HAa MaruCTpUTE U JOKTOPAHTUTE [0 OCHOBHUTE Y4e€OHU
JUCLHUIUIMHYU, CBBP3aHU C MPOEKTHUPAHETO Ha PaJMOKOMYHMKALIMOHHU ycTpoicTBa. Bropo,
CTHUMYJIUPa MaruCTpUTE W JOKTOPAHTHUTE Ja MpHJIaraT TBOPYECKH PasHOOOPa3HH METOIH 3a
00paboTKa Ha CUTHAJIM 32 PellaBaHe Ha HOBHM TPYAHU TEXHUYECKU MPOOIeMHu.

4. Wmues M., b. benxes, M. bexaxesa, K. KpHues, [IpoyuBane Ha neproauyHu IBONYHH
oYTH NepPEeKTHU CUTHAIU ¢ IbKUHU N=1mod4, COopHuk nokiaau oT 16-ta koH(epeHus
0 €NIEKTPUYECKU MALIMHU, 33 IBUKBaHMs U cuioBH cuctemu, ELMA 2019, 6 — 8 roun 2019 1.,
Bapna, bearapus, Enexrponen ISSN: 978-1-7281-1413-2, USB ISBN: 978-1-7281-1412-5,
Print on Demand (PoD) ISBN: 978-1-7281-1414-9, DOI: 10.1109/ELMA.2019.8771539, pp.
153-158 (SCOPUS)

bunapuute (a3oBo MaHUNYAMpPAaHH PAJAUOCUTHAIM, YUHUTO AaBTOKOPEIALMOHHU
¢yukun (AK®) nmar Manku CTpaHWYHM JIMCTA, C€ HAapU4yaT NepPeKTHU, ThH KaTo UMaT
KPUTHYHA POJISI 3@ MHOTO BHJIOBE PAaJMOKOMYHHMKAIIMOHHU cUcTeMHU. [lo oTHOlEeHne Ha Ta3u
CUTyalusl B JIOKJIaJa ca MPEIJIOKEHHU HSAKOJIKO HEOOXOJMMH YCIIOBHUS 3a ChLIECTBYBaHE Ha
NEpUOIUYHU JIBOMYHU MOUTH neppekTHu ¢azoBo momynupanu (OM) curHaim ¢ IbIDKUHUA
N=Imod4. Ha tsxnHa 6a3a ¢ u3BbpIIECHO U3UEPIATEITHO KOMIIOTHPHO ThpceHe. B pesynraT Ha
TOBa Ca OTKPUTHU HAKOJKO HEU3BECTHMU J0OCera NEPUOJUYHU JBOMYHU IMOYTH CBHBBHPILEHU
CUTHQJIM ¥ IEPUOJANYHM JBOUYHU KBA3UCHBBPIIEHN CUTHAIN C IbJKMHUA N=1mod4, N<50.

5. Unmues M., b. bemxeB, M. bemxea, K. KbHueB, AJropurbM 3a CHHTE3 Ha
HEChOTBETCTBAIM (UIATPU 32 00paboTKa Ha anepuoJUYHU (Pa30BO MAHUIYIUPAHU CUTHAIIH,
COopHuk gokiaan oT 16-Ta KoHpepeHus M0 eNeKTPUUYECKU MAIlIMHU, 3aBUKBAHUS U CUJIOBU
cuctemu, ELMA 2019, 6 — 8 touu 2019 r., Bapua, bearapus, Enexrponen ISSN: 978-1-7281-
1413-2, USB ISBN: 978-1-7281-1412-5, Print on Demand (PoD) ISBN: 978-1-7281-1414-9,
DOI: 10.1109/ELMA.2019.8771635, pp. 159-163 (SCOPUS)

dazoBo manunyaupanute (OM) curnanu, ynuto aBrokopenanuoHau GyHknun (AKD)
UMaT MaJKd CTPAaHWYHM JIMCTA, Ca MHOIO BaXHM 3a paJapure, COHApHTE,
pPaAMOHABUTAIIMOHHUTE U PAJAMOCHHXPOHM3AIMOHHUTE cucTeMH. ONUTHT, HATPYyNaH Npe3
MOCIIEAHUTE CEAEM/IeCeT TOANHHM, MTOKa3Ba, 4e MpOoOIEMbT 3a CHUHTe3a Ha anepuognanu OM
curnany, yuuto AK® nmaTt manku CTpaHMYHU JIMCTA, € U3KIIYUTENHO TpyAeH. Obermaai
IIOJIXO0/1 32 pelIaBaHe Ha TO3M MPoOJIeM € U3MOI3BaHeTo Ha HechoTBeTcTBaN M huntpu (HCD).
Oruntaiiku To3u (hakT B JOKJIada € MPEUIOKEH HOB alropuTbMm 3a cuHTe3 Ha HCD 3a
o0paboTka Ha anepuoanyHu @M cUTHaIH.

[IpennokeHusT HOB aJIrOPUTHM MUMa CIICIHUTE TOJIOKUTEIHU XapakTepucTuku. [IspBo,
HC®, cunTesnpanu ot anropuTbma, e(eKTHBHO HAMaJSBAT WM CIIMMUHUPAT CTPAHUYHHUTE
aucta Ha aBToKopenanuoHHute Gynkiuu (AK®) na muoro BumoBe @M curnamu. Bropo,




3aryOuTe B CHOTHOILIEHUETO CUTHAJI-IIYM, MPUYMHEHU OT 3aMECTBAHETO HA ChIVIACYBaHMS
¢untep ¢ HC®D, ca no-manku ot 3dB 3a mHOr0 BUgoBe @M cuUrHaiu.

Pesynrature, momydeHu B JOKJIaAa, MOrar Jga ObIaT HPUIOKEHM B Ipoleca Ha
pa3paboTBaHe Ha HOBHM PAJAMOKOMYHMKALIMOHHM YCTPOWCTBA, HW3IOJI3BaHU 3a MPELU3HO
U3MEPBaHE HA Pa3CTOSHHUA.

6. Unues M., b. bemkes, M. bexkeBa, [11. Anakues, MeTo 1 3a CHHTE3 Ha [TOYTH UICATHA
¢a3zoBo Manunynupanu curHanu, COopHuk gokimaau ot 2020 IEEE MexnaynaponHa
koH(pepernmus mo uHGopmammonuu texHosoruu (InfoTech-2020), 17-18 centemepu 2020 1.,
Cs. CB. Koncrantun u Enena, boirapus, Enekrponen ISBN: 978-1-7281-6914-9, CD: 978-1-
7281-6913-2, Print on Demand (PoD) ISBN: 978-1-7281-6915-6,
DOI: 10.1109/InfoTech49733.2020.9210985, pp. 7-10 (SCOPUS)

Paguocurnanure, yuuto aBToKopenaunoHHH (QyHkuuu (AK®) namomobsiBar nenrta
dbyuknusaTa Ha J{upak, ce HapuyaT UACaTHU, Thil KATO UMAT KPUTHYHA POJIS 332 MHOTO BHUJIOBE
PaAMOKOMYHUKAIIMOHHU cucTeMu. BbB Bpb3Ka ¢ Ta3u CUTyalus B JOK/IaJa € 00OOCHOBAH HOB
MeToq 3a cuHTe3 Ha (pazoBo Manunynupanu (OM) curHanu, ynuto nepuogudaun AKD ca
NPaKTHYECKU HaeanHH. [I0J0KuTEeNHNUTE XapaKTepUCTHUKU HA CUTHAJIUTE, CUHTE3UpPAHU I10
MeTo/a ca: IUTbTeH M Oe3kpaeH HaOOp OT BB3MOXKHM JIBIDKMHHU W IPOCTAa IMPaKTHYECKa
peauzanus.

OOOCHOBaHMAT HOB METOJl MMa Ta3M OCOOEHOCT, Y€ MO3BOJSIBA BCHUKU CTPAHUYHU
nucta Ha enHopoanuTe M curnanu na ObaaT eTMMUHUPAHU 110 BpEME Ha MOCJIEIHUS €Tall OT
mugpoBara oOpaboTKa Ha CHUTHANA B MPUEMHHUIUTE HA PAJAMOKOMYHUKAIIMOHHUTE CHUCTEMU
(PKC). OcBeHn TOBa CHHTE3UpAHUTE 110 MeTOAa eAHOPOAHU @M cUTHAIM UMAT ABJKUHU, KOUTO
o0pa3yBaT MIBTHO M Oe3KpalfHO MHOXECTBO. B pesynraT Ha ToBa OpOSAT Ha BB3MOKHUTE
BapuaHTu Ha pa3Butue Ha PKC ce yBennyaBa 3HaUUTETHO, KOETO MPEIOCTABS HA HHKEHEPUTE
IIOBEYE BB3MOKHOCTH 3a ONITUMU3HMpaHe Ha napamerpure Ha PKC.

7. Wnues M., M. Benxkesa, [Tonxon 3a npunoxenue Ha BJIA 3a HaOnrofeHre Ha poliecu
B 3emenenuero, 2020, 7-ma MexayHapoaHa KOH(EpEeHIUs MO eHepruitHa e()EeKTUBHOCT H
cenckocronancko nuxxeHepctBo (EE&AE), Pyce, boarapus, Enekrponen ISBN: 978-1-7281-
0362-4, USB ISBN: 978-1-7281-0361-7, Print on Demand (PoD) ISBN: 978-1-7281-0363-1,
DOI: 10.1109/EEAE49144.2020.9279028 (SCOPUS)

Huec Oe3nunoraute nerarennu amnapatu (bBJIA) Hammpar mpuioxeHHe B MHOTO
00JacTH, BKIIFOUUTEIHO €KOJIOTHS, CEJICKO CTOMAHCTBO U OMOJOTHMYHU HAYYHH HU3CIICBAHUSI.
Haii-yecto B Te3m obmactu o0paboTkara Ha u300pakeHHsATa, HampaBeHH OT bBJIA, ce
OTpaHMYaBa J0 aHAIW3 Ha CIHEKTPATHUTE XapPaKTEPUCTUKA HA OOCKTUTE MU TMOIYy4YEHUTE
pe3yJITaTu He ce MOAKPEIST OT TOYHU I'e0/Ie3UYHU JJaHHU B peanHo Bpeme. Mmaiiku npeasua
Ta3M CUTYaIus, B JOKJIaaa € MPeUI0KEH MoIX0/1 3a 00paboTKa Ha BHJIEO MOTOIH, MTOJIy4E€HHU OT
BJIA. [1lonoxxuTeaHuTe My CBOMCTBA Ca: HAJIMYKUE HAa TOYHU I'€0JIC3UYHU JIAHHU B PEATTHO BpeMe
32 BCHUYKH HAOIIOJaBaHU OOCKTH; MPUIOKUMOCT 32 HAOIIOJCHIEe HA TUHAMUYHU MPOLIECH B
€KOJIOTHSITa, OMOJOTUYHU U3CIIEABAHUS U JP.

[ToaxoabT MOKeE J1a ce M3I0JI3Ba 32 MHPOPMAITMOHHO MOATIOMAaraHe Ha MIIaHUPAHeTo Ha
MPOTUBOACUCTBUETO CpeIlly: IOXKapu, HABOJHEHHS, MPOHUKBAHUS HAa HACEKOMH U JUBU
YKUBOTHH, pa3MpoCTpaHEHUE Ha OOJIECTH 110 PACTEHUTA U JPYTH TUHAMUYHU BPEIHU MPOLECH
B CEJICKOTO CTOMAHCTBO.

8. bemxkeBa M., J[. MapunoB, O030p Ha MOJXOIUTE 3a IMOBHINABAHE TOYHOCTTA HA
TpUM3MEpHUTE LU(GPOBH MOJEIM HAa MECTHOCTTa, Ch3JaBaHM upe3 o0paboTka Ha
uHdopmarnusara ot bJIA, CoopHuk ¢ noknaau Ha Pycencku yausepeuret - 2020, Tom 59, kHura



3.2, ISSN 1311-3321 (print), ISSN 2535-1028 (CD-ROM), ISSN 2603-4123 (on-line), ctp. 89-
94

Huec Oesnunoraure JeratenHu amnapatu (BJIA) ce wu3mom3BaT ycmemHO 3a
KapTorpadupane, Thil KaTO MO3BOJSBAT OBbP30 CHOMpPaHE Ha MPOCTPAHCTBEHA MH(MOpPMAIIHS.
OtuuTaiiku Ta3u CUTyallus, B JOKJajJa € HalpaBeHa CHCTeMaTH3alus Ha TMOAXOJIUTE 3a
MOBUIIABAHE TOYHOCTTA HA OMNpEACNsIHE KOOPAWHATUTE HA MNPOEKIMOHHHUTE IIEHTPOBE Ha
canmkute oT 6opaosute 'HCC (rmobanna HaBUTallMOHHA CITBTHUKOBA CUCTEMA) PUEMHUIIN
Ha BJIA u e paspaborena Memooduxa 3a usnonzeéamne na bJIA om cpednus yenosu kiac 3a
HaOI00eHUe U U3CTe08aHe CbCMOAHUEMO HA uH@pacmpykmypuu obexmu. Ha Ta3m ocHOBa e
000CHOBAH MOIXO0]] 32 MOBHIIIABaHE TOYHOCTTA HA IUPPOBUTE MOIeTH Ha MecTHOCTTa (LIMM),
KOMTO € 0COOCHO MOIXOISI 32 H3CIIEABAHUS Ha TPYIHO JOCTHITHU 30HH.

9. bemxeBa M., T. UrnaroBa, Meroamka 3a OI€HKa TOYHOCTTa Ha IIbpBUYHATA
dororpamerpuuna uHpopMmanusi, nonydeHa oT BJIA, COopuuk ¢ moknaau Ha PyceHcku
yausepcuteT - 2020, Tom 59, kaura 3.2, ISSN 1311-3321 (print), ISSN 2535-1028 (CD-ROM),
ISSN 2603-4123 (on-line), cTp. 120-125

OneHkaTta Ha TOYHOCTTa Ha MbPBUYHATA (OTOrpaMeTpuyHa HH(GOpMaIus, MoJIy4eHa OT
6e3nunorHuTe nerarennu anapat (BJIA), e akryanen HaydeH nmpobiem, KOWTO BCe OIle He €
npoyudeH B jaerailian. OTuumTallku Ta3u CUTyallus B JoKJIaga € obocHoBaHa Memoouka 3a
meopemuyHa OYyeHKa Ha UHMep8ald Ha KOpeiayusi Ha CMayuoHapHume Ciy4auHu epeuKy Ipu
oTpeieITHEe KOOPAMHATUTE Ha TPOSKIIMOHHNUTE IIEeHTpoBe HAa CHUMKUTE oT 6opaosute [[HCC
(rmobanHa HaBUTAIIMOHHA CIIBTHUKOBA cucrema) npueMHuiin Ha BJIA. Meroaukarta naBa
BB3MOKHOCT JIa C€ TTOI00pH IIaHupaHEeTO Ha (hoTorpaMeTpruIHOTO 3acHeMaHe ¢ bJIA, Taka ue
Jla ce TMOCTUTHE TOYHOCT Ha TpUM3MEpHHUTE LU(PPOBH Mojaenu Ha MectHoctTa (LIMM),
ChOTBETCTBAIlla HAa W3MCKBAaHUATAa Ha Ch3AaBaHaTa reorpadcka MHPOpMAIMOHHA cHUCTEMa
(T'Uc).

10. BexzkeBa M., Ct. JloOpeB, ExcriepumenTanHa orjeHKa Ha TOYHOCTTa Ha IIbPBUYHATA
dbotorpamerpuuna uHpopmanus, nomxydeHa oT BJIA, COopuuk ¢ mokimamu Ha PyceHcku
yHuBepcureT - 2020, Tom 59, kuura 3.2, ISSN 1311-3321 (print), ISSN 2535-1028 (CD-ROM),
ISSN 2603-4123 (on-line), cTp. 126-131

TouHocTTa Ha MbpBUYHATA (POTOrpamMeTpuvHa WH(OPMALIUS BIIUSE CHIIECTBEHO BHPXY
KayeCcTBOTO HAa TI€ONPOCTPAHCTBEHUTE MOJIEIM, MOJYYEHU C IOMOIITa Ha OE3MUIOTHU
neratenuu amapatd (bBJIA). Ortuurtaiiku Ta3u cuTyaluus B JOKJIaJa ca MPEeACTaBEeHU
pe3yiraTuTe OT MPAKTUYECKOTO M3CJe/BaHE Ha MHTEpBaJa Ha Kopeiauus Ha
MICEBAOCTAIMOHAPHUTE TPEIIKH, CBHIOBTCTBAIIM padoTaTa Ha OOPIOBUTE MPUEMHHIM Ha
CUTHAIM OT rioOanHaTa HapuranuoHHa cnbTHHUKOBa cuctema (ITHCC) na BJIA. Tesm
pe3ysiTaTé MoraT Jia c€ M3IOJI3BAT 3a MoAo0psBaHe MaHHpaHeTo Ha mucHusaTa Ha BJIA u mo
TO3M HaYWH — KpalHUs pe3ysTar oT 00paboTkara Ha H300paKeHUSI.

11. bexkeBa M., MeToiMKa 3a OlleHKa Ka4eCTBOTO Ha paboTa Ha o6opynBaneto Ha BJIA 3a
dororpamerpuunn nenu, [ogummuuk Ha Y ,En. Koncrantun IlpecnaBcku, T. X E,
@dakynTeT MO TEXHUYECKH HayKd, YHHUBEpPCUTETCKO wu3aarenctBo ,En. Koncrantun
[Ipecnascku‘ 2020, ISSN 1311-834X, ctp. 104-113

besnunotaure nerarennu anapatu (bJIA) nHec HamupaT HIMPOKO NMPHIIOKEHHUE BBHB
dororpameTpusiTa, Thi KaTO T€ HaMallIBAT MHOTOKPATHO TPYJOEMKOCTTa Ha TpoIeca Io
MoJlyyaBaHe Ha MbPBUYHUTE JJAHHU U J1aBaT Bb3MOXKHOCT 32 U3CIeABaHE HA TPYAHO JOCTHITHU
WIM JOpPU Ha IMPAKTUYECKU HEJOCTBIIHM 30HHM B peasHo BpeMme. CobuieBpemeHHO BJIA ca
OTHOCHUTEIIHO HOBO TEXHOJIOTMYHO CPEACTBO, MOPAAH KOETO BIUSHUETO HAa KAyeCTBOTO Ha



pabota Ha obopynBaHeTo Ha BJIA BBpXy TOYHOCTTA HA Ch3/IaBAHUTE TPUU3MEPHU IUPPOBU
Mmojenu Ha MecTHocTTa (LIMM) Bee oliie He € u3ciieBaH JOCTaTh4YHO JETalIIHO.

[IpenBun Ha Ta3u cuTyalus, B 10KJIaa € pa3padoTeHa U eKCIIEPUMEHTAIIHO ITPOBEPEHa
METOJMKA 3a OLEHKa IPEIU3HOCTTa Ha ONPEACIIHE KOOPAWHATUTE Ha IMPOEKIMOHHUTE
[ICHTPOBE HA CHUMKHTE OT OOPJOBUTE MPUEMHHUIIN Ha CUTHAIH OT TJI00aHAaTa HABUTAIIMOHHA
cnprHUKOBa cucteMa (ITHCC) na BJIA. ExkcriepuMeHTamHUTE pe3yliTaTH MOKa3BaT, 4ye MpU
MpaBUIHO TUIAHUpAHE U peanu3upaHe Ha wMucusta Ha bJIA, cwnOpanara mnbpBUYHA
¢dororpaMeTpruyHa HH(pOpPMAIM OCUTYpsiBa MoJyyaBaHeTo Ha TpuuaMepHu [IMM c Bucoka
TOYHOCT, KOUTO Aa OBJAT W3MOJ3BAHU MPH CH3/AaBAHETO WIM HAATPAKIAHETO Ha reorpadcku
uHpopmannonnu cucremu (I'MC).

12. bemxxeBa M., AJTrOpuTMH 3a U3UMUCISABAHE BIVIOBUTE €JIEMEHTH HA BBHIIHO
OpUEHTHpAHE Ha €IWHWYHA CHUMKA, noiydeHa ¢ BJIA, Togumnuk wa IIY ,,En. Koncrantun
[IpecnaBcku®, T. X E, @akynreT Mo TEXHUYECKU HAYKH, Y HUBEPCUTETCKO M31ATEICTBO ,,EII.
Koncrantusn [Ipecnascku‘ 2020, ISSN 1311-834X, ctp. 114-122

B mnaii-obma curyanus OesnunotHuAT JnetarteneH amapat (BJIA) o6mura 1o
IpeIBapUTENIHO 3a7ajleH MaplIpyT MECTHOCTTa, 3a KOsSTO TpsOBa na Obae chb3lIaeH
TpunsMepeH nudpos mozen (LIM). HecTo noa Bb3A€HCTBUETO HA PA3TUYHU JECTAOMIU3UPALIH
(dakTopu, MIOCKOCTTa HA CHUMKaTa HE € ycropeaHa Ha 3emHus enuncou]. Eto 3amo mpu
cb3aBaHeTo Ha LM Ha 3eMHaTa MOBBPXHOCT Ha Oa3ara Ha poTOrpaMeTpuyHaTa MHGOpMAIHs,
nosyueHa ¢ BJIA, e HeoOxouMo oTkIIOHeHUsITa Ha KoopauHaTHaTa cuctema (KC) Ha cHumkara
ot KC Ha mecTHOCTTa J]a OBbJIaT OTUETECHH.

B noknama ca aHanmusupaHu TpaHcOpMalMHUTE HAa KOOPJAMHATHUTE CHUCTEMH,
U3I0JI3BaHu Npu 00paboTkaTa Ha €JUHMYHA CHHUMKa, noiydeHa ¢ BJIA. Ha Ta3um 0aza ca
00OCHOBaHM JiBa THIMA AaJrOPUTMH 3a H3YMCISABAHE BIVIOBUTE €JIEMEHTH Ha BBHIIHO
OpHEHTHpAaHE MpH 3 U3BECTHU elleMeHTa Ha TpaHchopMarmonHaTta Marpuna. Hampasenute B
JTOKJIaJja M3BOJU U TMOJIYYEHUTE PEe3yJITaTH MOraT Ja c€ M3IMOJI3BaT MpH pa3pabOTBAHETO Ha
KOMIIOTBPHHM IIporpaMu, reHepupam [IM Ha MecTHOCTTa BbB3 OCHOBAa IIbpBHUYHATA
dboTorpamerpuuna nadopmanus, noiaydeHa ¢ bJIA, B uactHocT reorpadcku HHGOPMAITMOHHA
cuctemu (['IC).

13. bemxeBa M., ATropurbM 3a BHHILHO OPUEHTUPAHE HA €AMHUYHA CHUMKA, [10JIy4eHa C
BJIA, BB3 ocHOBa Ha Tpu KOHTPOJIHU TOYKH, ['ommmmuk nHa LY ,,En. KoHcranTun
[IpecnaBcku®, T. X E, @akynreT Mo TEXHUYECKU HAyKH, Y HUBEPCUTETCKO M3JIATENICTBO ,,EII.
Koncrantun IIpecnascku® 2020, ISSN 1311-834X, cTp. 123-132

besnunoraure neratennu amapatu (BJIA) nHec HammpaT HIMPOKO NPUIOKEHUE B
UHAYCTPUATA, CEJICKOTO CTOMAHCTBO, €KOJOrusAiTa, pa3paboTBaHeTo Ha reorpadcku
unpopmanmonan cucremu (I'MC) u 1. H. Haii-uecto obade oOpaboTkara Ha CHUMKHTE,
HarpaBenu ¢ bJIA, ce orpannuaBa /10 ClieKTpajieH aHaJIu3 Ha OTpa3eHaTa OT OOEKTHTE CBETIMHA
U TIOJY4YEHUTE pe3yiATaTh HEe ca MOAKPENEHH ¢ Mpelu3Ha reojae3nyHa uHpopmanms. Tosa
OrpaHNYaBa Bb3MOKHOCTUTE 32 U3CIIE/IBAHE HA TUHAMUYHU ITPOLIECH.

[IpenBun Ha Tasu cUTyauuss B JOKIaga € OOOCHOBaH aIrOPUTBM 32 BBHIIHO
OpHUEHTHpaHE Ha CHUMKHUTE, mojydeHu ¢ BJIA, B3 ocHoBa Ha Tpu KOHTposHH TOYKH (KT,
ground control points — GCPs). AnropuTbMbT M03BOJISIBA IPOCTPAHCTBEHUTE KOOPAUHATH HA
Ha0JI0ITaBaHUTE O0CKTHU J1a ObJaT M3UYMCISBAaHU B pealHo Bpeme. B pe3ynrat Ha ToBa MOXKe
CBIIECTBEHO /1a C€ 1M0100pU Ka4eCTBOTO HA HAOIOJCHUETO HA PA3IMYHU JHHAMUYHU ITPOLIECH.

14. bemxeBa M., AKTyalnHO ChCTOSIHHME Ha OOy4eHHMETO MO AWCHUIUIMHATA ,,VIHXKEeHepHa
¢ororpamerpusa®, COOpPHHK JOKJIAQAM OT MEXKAyHapoJHa HayyHa KOH(pepeHuus
,OTOpanuTennu texunonoruun, DefTech 2021, daxynrer ,,ApTunepusi, NpOTHBOBB3IYIIHA



orOpaHa ¥ KOMIMIOTHPHU HH(popMarmonHu Texnosnoruu*, llymen, 06-08.10.2021, ISSN 2367-
7902, ctp. 474-482

Haii-cpBpeMeHHHUTE TEXHOIOTHUHU B €JICKTPOHUKATA U (oTorpadusara 10Be10xa 10 HOBO
MOKOJIEHHE MaJIKM U MUHU (oToanapat. ToBa naae Tiachbk Ha MPEeIUMHO JIBE MHIYCTPUU —
oesmmnorHu netarenHun amnapatu (BJIA wnm ngponoBe) m cMaprdorn. OTUMTAWKH Taszu
CUTYyallMs, B JOKJaJa € MPEeJCTaBeHO aKTyaJTHOTO ChbCTOSHUE U NMPAKTHUECKUTE PE3yJITaTH OT
0o0ydYeHHeTo 1Mo AuCIUIUTHHATA ,, IHkeHepHa GoTorpamerpus‘.

IIpencraBenuTe MaTepuaiy ca HalbJIHO pEaHM U IMOKa3BaT, Y€ C M3IOJI3BAHETO Ha
JDKOOHA TEeXHUKA, KAKBUTO ca CMapTPOHUTE, CE€ MOCTUTAT HAIBIHO YOSIWTEIHU PE3YNITaTH.
To3u daxT He e 3a nojleHsABaHe U OT (pUHAHCOBA IJIeJHA TOYKa — C ,,IOIPBYHH CPEACTBA™ €
BB3MOYKHO aJIEKBATHOTO MPOBEXKIAHE HA YINPaKHEHHWs MO AUCHUIUIMHATA ,,JIHXKEHepHa
¢dororpameTpus®. Ts e mpakTHUECKa U 3aHUMATENIHA, pa3BUBA KauecTBa KAaTO KPEaTUBHOCT U
OTTOBOPHOCT, KOMTO ca a0COJIIOTHO HEOOXOAUMH 33 BCEKH €JUH UHXKEHED.

15. bemkxeBa M., Bpb3ka mMexay oOpa3HHTE KOOPJMHATH Ha XapaKTEPHHUTE TOYKH Ha
cTepeoiBoiika CHUMKHM, COOpHUK JOKJIagud OT MEXAyHapoJHa HaydyHa KOH(epeHIHs
,OTOpanutennu texHosorun®, DefTech 2022, daxynter ,,ApTHiiepHs, MPOTUBOBB3IYLIHA
oTOpaHa ¥ KOMIIOTEPHU MHPOpManoHHu TexHonoruu®, llymen, 28-30.09.2022 (nmox neyar)

B nnemno Bpeme GesnuiotHute setatennu anapatu (bJIA) Hamupar npuiiokeHue B
MHOro 00JacTH Ha JKMBOTA, Cpel] KOMTO 3aCHEMaHETO Ha (WIMH U BHUJIEO, CEJICKOTO
CTOIAaHCTBO, CHACUTEITHUTE onepaluu, cnopta. Ho Te HaucTrHa HanpaBuxa peBOJIIOLINS B €/1HA
obmact Ha Haykata — ¢ororpamerpusra. /lHec, BMeCTO Jja ce M3MOJ3BaT IOJEMH U CKbBIIH
camosieTu 3a ¢otorpadupane Ha 3emsTa, ce u3non3Bar bJIA u Te M3MBIHABAT Ta3u 3amadya
0Bp30, EBTHHO, JIECHO U C BUCOKO Ka4eCTBO.

Enun ot mpoaykrure Ha poTorpamerpuunara oopadorka e Tpunsmepen (3D) monen Ha
3acHeTa clieHa (TepeH WIn BepTuKaieH o0eKT). 3a 1a Obae HampaseH To3u 3D mozaen TpsiOBa
Jla € M3I'BJIHEHO YCIOBHMETO 3a KOMIUIAHAPHOCT Ha €AHOMMEHHUTE MPOEKTUpally Jbud. B
JIOKJIaJja TOBA YCJIOBHUE € OMMCAHO M AHAIU3MPAHO C IIOMOIITAa HAa BEKTOPHHM YpaBHEHHUS U
pelaBaHeTo UM ¢ IpaBUiIoTO Ha KpaMep, H3BECTHO CHIO KATO MPABUIIO HA AETEPMUHAHTHUTE.
To3u moxxos e pazbupaeM M BH3YyaleH W C€ M3IOJ3Ba 33 M3BEXKAAaHE Ha J00pe M3BECTHOTO
GbyHIaMEHTAIHO yCIIOBUE 32 HYJIEB BEPTUKAJICH (HAIIPEUCH) MapaJiakc.

16. bemxkeBa M., Merogosorust 3a IOCTPOsIBAHE HA €IMHUYEH (HOTOTpaAMETPUYCH MOJIEN,
COOpHHK JOKIaIu OT MEXJIyHapoAHAa HayyHa KOoH(pepeHuus ,,OTOpaHUTEIHU TEXHOJOTHH,
DefTech 2022, dakynrer ,, ApTwiepusi, NPOTHBOBB3AYIIHA OTOpaHa ¥ KOMIIOTHPHH
uHpopmannonnu Texnonorun®, llymen, 28-30.09.2022 (nox neyar)

Enna oT OCHOBHUTE reo/e3MuYecKd 3a/Jadd € IOJIy4YaBaHeTO Ha IPOCTPAaHCTBEHA
uH(pOpMaIlKs 32 3eMHATa MOBBPXHOCT U OOEKTHUTE, Pa3MONOKEHH BbpXY Hes. Tazu 3amada
MO’Ke J1a ObJie U3BBPIICHA UM C IOMOIITA HAa F€OJe3UYHU CPEJCTBA KAaTO KJIACHUYECKU WU
I'HCC (rnobanHa HaBUTallMOHHA CaTEJINTHA CHCTEMa) WM3MEpPBaHHWs, WU C IMOMOINTA Ha
dboTorpamMeTpuUHM CpEeACTBA KaTO M3TpaxkaaHe Ha TpunsmepeH (3D) Momen oT cTepeo ABOMKH
cHuMKHU. Te3u Mojenu ca ABa Buja — reopedepupan MOIEI, Ype3 U3MOI3BAaHE HA KOHTPOIHU
touku (KT) u cBoboeH hoTorpamerpudeH Moiel, MOTyYeH OT SAMHUYHA CTEPEO JBOMKaA 6e3
reopedepupane.

B noxmama ce obckxkaa M aHANIM3UpPAa METOJOJIOTHS 3a M3TPaXJIaHE HAa €JUHUYEH
¢dororpaMeTpuyeH MojAeN ¢ MOMOIITa Ha 0a30Ba M JMHEHHO-BITIOBA KOOPJMHATHA CHUCTEMA
(KC). Ilokazano e, ye MOXe Jla c€ IOJy4d CBOOOJEH (OTOrpaMEeTpPHYEeH MOJEN, KaTo Ce
U3II0JI3BAaT CaMO CBBP3BAIM TOYKH M Y€ TaKbB MOJEJ, BBIIPEKH 4e He e reopedepupan, Bce
Ol1[e MOXe€ Jla CE M3MO0JI3Ba 32 OIPEIEIISIHE HA OTHOCUTEIIHO MECTOIOJIOKEHHE Ha TOUKH U 001112
OLIEHKA Ha 3aCHETa CIeHA.



17. bemxeBa M., Meron 3a mocTposiBaHe Ha (POTOrpaMETpHUYEH MOJIEN Ha TEPUTOPUS,
3acHeTa ¢ BJIA, COOpHUK AOKIaau OT MEXIyHapoaAHa HaydHa KoHpepeHus ,,OTOpaHUTETHN
texnonmorun, DefTech 2022, daxynrer , ApTuiepus, NpPOTHBOBB3AYIIHA OTOpaHa W
KOMIIOTHPHU HHpopManmonuu texHonorun‘, llymen, 28-30.09.2022 (o neyar)

Huec tpun3meprute (3D) Moaenu HamMupaT NPUIOKEHNE B MHOTO Pa3IMYHU 0071acTH
— UIpH, IpaBeHe Ha (GUIMH, apxeosorus, reojesus. Oco6eHo B reoJie3usiTa € N3KIUUTEIHO
BaXHO MOJIENIBT Ja ObJe reopedeprpan, T.€. OpUEHTUPaH B [VI00aIHA Ire0JIe3nYecKa cucTemMa
karo WGS84. OGMKHOBEHO 3a Ta3W 1INl ce M3MoN3BaT HazeMHH KOHTpoiaHH Touku (KT), HO
TOBa O3HAuYaBa IIOBEUE BpPEME, MIPEKapaHO Ha TepeHa U HOCEHE Ha MOBEYE MHCTPYMEHTU ChC
cebe cu. 3a ma ce uzberHe ToBa HeynoOCTBO, 3D MojenuTe mMorar ga ObJaT HalpaBeHH
mupexTHO B koopauHatHaTa cucreMa (KC) na THCC (tnobanmHa HaBUTalMOHHA CITBTHHKOBA
CUCTeMa) MPUEeMHUK Ha Oe3nmuioTHus erateneH anapar (BJIA).

B noxmana e pasrienaH W aHaIM3WpaH METOJ 3a M3TpaXKaaHe Ha (oTorpameTpuyueH
Mmojen Ha Tepuropus B koopanHaTtHara cuctema (KC) na 'HCC npuemnuka Ha BJIA. TakbB
MoJie] MOKe Jia Ob/Ie TIOJyUeH caMo C MOMOIITa Ha CBbP3BAIlM TOUKHM U 0€3 M3MO0JI3BaHE Ha
KT. To3u ¢axT € MHOTO BaXKeH, Thi KaTO CIIECTsBa MHOT'O BpeMe Ha TEPEH 1 HaMaJlsiBa BPEMETO
3a oTtorpamerpuyHa oOpadboTKa.

18. UrnatoBa T., M. HenenueB, M. bemxeBa, ChBpeMEeHHH MOAXO0IU 3a €(HEKTHUBHO
U3I0JI3BaHe Ha paauocnekTbpa, COopHuIM ¢ noknaau Ha Pycencku ynusepcuter - 2022, Tom
61, ISSN 1311-3321 (meuar), ISSN 2535-1028 (CD-ROM), ISSN 2603-4123 (on-line) (mox
neyar)

MacoBoTOo BHeIpsiIBaHE Ha HWHOBATHBHM O€3KUYHU YCIAYTH M TEXHOJOTHH €
BB3IPENATCTBAHO OT PE3EPBUPAHETO HA OIPEAEICHU YECTOTHM JIEHTH 3a KOHKPETHO
npenHazHayeHue. CbueTaBaHETO UM C TpPaJUIMOHHATa MOJUTHKA 3a JOCTBI BB3NHpa
3aeMaHeT0 MM OT TI'BbBKABM TEXHOJIOTMH, a OTTaM U e(EeKTUBHOTO M3IOJ3BAaHE Ha
paaMoYecTOTHUS CHEeKThp. B 1oknana ce pasriexgar HOBM NPUHIUON U MOJAXOIU 32
e(eKTHUBHO M3IOJI3BaHE Ha CIeKThpa. [IpeacTaBenu ca MeToIu 3a yITBTHSIBAHE Ha CIIEKTHPA,
IOJXO/ 3a OINpeleNsHEe Ha 4YecTOTHM M MOJENW 3a chojeneH aocThil. [lokazaHo e, ue
IIPUJIOKEHUETO HA KOTHUTUBHOTO PAAMO B JIMLIEH3UPAHU MOJIEIH 32 CIIOAEIIEH JOCTBI JOIIbIBA
TpaJULMOHHUTE IToAX0Au. OnucaHu ca NpoOJIEMUTE NPU TAXHOTO PEATU3UPAHE U Bb3MOKHUTE
pelIeHus.

19. Unues M., H. Hukonos, M. BbemxeBa, EBpuctrueH mnoaxoa 3a mnojydyaBaHE Ha
KBa3MKOMIUIEeMEeHTapHH curHaiv, COopHuIm ¢ qokinaau Ha Pycencku yausepcutet - 2022, Tom
61, ISSN 1311-3321 (meuar), ISSN 2535-1028 (CD-ROM), ISSN 2603-4123 (on-line) (mox
reyar)

B nokmama e 00OCHOBaH €BpPUCTUYEH aIrOPUTBM 33 CHHTE3MpaHE Ha
KBa3MKOMIUIEMEHTAPHH CUTHAIM. EBpUCTUYHUAT aJITOPUTHM 3all04Ba OT HAaK-JI0IIaTa HayaJlHa
TOYKA. AJITOPUTBMBT € PeaJUu3UpaH INPAKTUUECKHU B KOMIKOTbpPHA IIpOrpama, 4pe3 KosTo ca
HAMEpPEHU HEHW3BECTHHU KbM MOMEHTa JBOMKM KBA3WKOMIUIEMEHTAPDHU  CHUTHAJM.
[IpennokeHOoTO Hay4yHO H3IBIHEHHE 3aBUCH OT IIOCIENOBAaTEIIHO M3MECTBAHE Ha [IBETE
HAaYaJIHM I[IOCJIEIOBATEIHOCTH C LEJ MUHUMHU3UPAHE HA BB3JACHCTBUETO HA JIOKAJIHHUTE
E€KCTPEMYMHU JI0 JOCTUTAHE HA KPAWHUS KPUTEPUIA.

Pesynrarure oT u3cieqBaHeTO, IPEACTAaBEHU B JOKJIaJa, MOTaT Ja ObJaT MoJIe3H! Ipu
MOJICpHU3MPAHE Ha CHIUICCTBYBAIUTE WK pa3pabOoTBaHe HA HOBH IIYMOYCTOWYMBH palapHU
CEH30pHU MPEXHU HAa ChbBPEMEHHUTE NHTEIUTC€HTHU KOJIM, HMHTEJIUNTEHTHU CIPad U CUCTEMUTE
3a KOHTPOJI U yIPaBJIEHUE HAa IPOU3BOJCTBEHH IIPOLIECH.



20. beneBa H., M. Bem:keBa, CpaBHeHHe Ha codTyepu 3a (oTorpaMmeTpudHa o0paboTKa,
Co6opnuk ¢ noknaau Ha Pycencku ynusepeutet - 2022, Tom 61, ISSN 1311-3321 (print), ISSN
2535-1028 (CD-ROM), ISSN 2603-4123 (on-line) (rmox meyar)

IIpe3 mnocneanute roAMHU (OTOrpaMeTpusTa NPUAOOM TojsMa MOMYJISIPHOCT
OnarogapeHune Ha Oe3nwioTHuTe JseratenHu amapaTd (BJIA), u3BecTHM KaTo ApPOHOBE.
YcnopeaHo ¢ TAXHOTO pa3BUTHE ce pa3BUBa M cOPTYyephT 3a (poTorpamerpuuHa o0paboTKa Ha
nanauTe oT BJIA, K0oeTo Boam 10 pa3znuyHu (HOTOrpaMeTpudHH coPTyepHH MPOAYKTH. 3a 12
IIOMOTHAT Ha KJIMEHTHUTE J1a C€ OPUEHTHUpPAT, HIKOU MPOU3BOJUTENN MPENIOCTABAT Oe3MIaTHU
npoOHM Bepcun Ha cBost codpryep. TakbB € ciaydasT C JBa OT HaM-TIOMYJISPHUTE
¢dororpamerpuunu codpryepa — Agisoft PhotoScan (cera Metashape) u 3D Survey. B To3u
JIOKJIaJT C€ O0CHK/IAT TEXHHUTE ITFOCOBE M MUHYCH U CE JaBaT HSIKOW ChBETH 32 yIoTpeOaTa M.

Morar n1a ce qajiaT cieJHUTe NPEnopbKU MPH U300p Ha Mporpama 3a poTorpaMeTpuyHa
00paboTka. AKO Ie ce M3BBPUIBAT U3MEPBAHUS BBPXY TPUU3MEPHHS MOJEN WU IIe Cce
Ch3/1aBaT HATbXKHU M HalpeuyHu npoduiu, mo-goope e odpaboTkaTta na ce u3bpumu ¢ 3D
Survey. AKO menTa € Ja ce M3BBPIIM TPUU3MEpPHA PEKOHCTPYKIHMS Ha HIKAKbB IPEIMET,
HalpuMep crpaja, Torapa Tazu oopadboTka TpsiOBa 1a crtane ¢ Agisoft Photoscan.

21. bemxena M., Ouenka npuroJHocTTa Ha opTodoTO, ch3aaaeHo ¢ BJIA, 3a HyxauTe Ha
kanactepa, COopHuUK ¢ nokmaau Ha Pycencku yauBepcutet - 2022, Tom 61, ISSN 1311-3321
(print), ISSN 2535-1028 (CD-ROM), ISSN 2603-4123 (on-line) (rmox meyar)

besnunotaure neratenuu amapatu (BJIA) mpumobuxa orpoMHa MOmyJasipHOCT Ipe3
nocienuaute roquau. bJIA, Hapuuanu orie JpoHOBE, ca HAMEPUIIH IPUIIOKEHUE B MHOTO chepu
Ha J)KMBOTA — OT BOCHHU J0 TPAXKIAHCKH TPHIIOKEHHSI, OT JIFOOUTEJICKH 110 MpodecnoHaHn
nenu. bJIA HanpaBuxa Obp30 U JIECHO CHOMPAHETO HA TEOMPOCTPAHCTBEHA HH(POPMAIIHS, KATO
10 TO3W HAYMH ONTHUMHU3UPAT MPOW3BOACTBEHUS IPOIEC B TeoNe3usiTa, Kaprorpadusara u
KagacTbpa. Karo ce nma npeaBuj ToBa, € MpOBEICH EKCIEPUMEHT 3a OIIEHKA Ha PUTOJHOCTTA
Ha opTtodoToTO (OpTOpeKTHUdHIIMpanaTa Mo3aiika) oT bJIA 3a Hy)xauTe Ha KajacTbpa. B To3u
JOKJIaJ TOJlydeHaTa TOYHOCT € CpaBHEHa C HOPMATHBHUTE M3WUCKBAHMS M PE3YNTATUTE ca
00CBH/IeHN W aHAJTU3UPaAHHU.

Moxe aa ce Kaxe, ue MpH JOCTaThYHO 3aCTHIIBAHE HAa aepO()OTOCHUMKHTE, JIHUIICA Ha
BHUCOKAa PACTUTEIHOCT U U3BbpIIBAaHE Ha M3MEpBaHMs B LIEHTpajHaTa o0JacT Ha
opTooTOMO3aiikaTa, MOCTUTHATa TOYHOCT € CBIOCTaBUMa C KJACHYECKaTa IeoJIe3UYHa
CHUMKA U € B pAMKHUTE HA HOPMAaTUBHUTE N3UCKBaHUSI.

.. 2022, 1. ac. J-p UHK. Momnuka bemxeBa
rp. lllymen
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1. Yanakiev Pl., M. Bedzheva, Computer laboratory for automated synthesis of phase
manipulated signals, International Scientific Conference UNITECH 2018, 16-17.11.2018,
Gabrovo, ISBN 1313-230X, pp. II-11 —II-15

The systems of signals have a crucial influence on the technical and exploitational
characteristics of the radio-communication systems, in which they are used. Due to this reason
in the paper a computer laboratory for automated synthesis of phase manipulated (PM) signals
is presented. The computer laboratory could be used for extensive analysis and synthesis of PM
signals, providing high rate of information transmission and high resistance of the radio-
communication systems in a hostile radio-electronic environment.

The positive sides of the presented computer laboratory are universality and efficiency
from a computational point of view. It can be successfully used in the process of designing new
radio-communication devices and systems characterized by noise immunity and good
electromagnetic compatibility.

2. lliev M., M. Bedzheva, K. Kanchev, B. Bedzhev, A Survey of Periodic Binary Nearly
Perfect Signals with Lengths N=3mod4, Proceedings of 29th Annual Conference of the
European Association for Education in Electrical and Information Engineering — EAEEIE
2019, 4th - 6th September 2019, University of Ruse, Ruse, Bulgaria, Electronic ISSN: 2472-
7687, Print on Demand (PoD) ISSN: 2376-4198,
DOI: 10.1109/EAEEIE46886.2019.9000452 (SCOPUS)

The students have to be able to apply and even though to develop unconventional
approaches for solving hard computational problems, which frequently arise in many technical
areas. One of the most effective method for forming and growth of such qualities is the
involvement of the students in the research works of the universities. With regard to this
situation, in the paper a computer program for automated synthesis of periodic binary nearly
perfect signals with lengths N=3mod4 is presented.

The program was successfully used in the process of preparation of master and PhD
students in the field of radiocommunications. As a result all periodic binary nearly perfect
signals with lengths N = 3mod4, N < 50 have been found.

3. Iliev M., M. Bedzheva, P. Boyanov, B. Bedzhev, Tsv. Tsankov, Application of Number
Theoretic Transformations for Signal Processing in Radar Sensors, Proceedings of 29th Annual



Conference of the European Association for Education in Electrical and Information
Engineering — EAEEIE 2019, 4th - 6th September 2019, University of Ruse, Ruse, Bulgaria,
Electronic  ISSN: 2472-7687, Print on Demand (PoD) ISSN: 2376-4198,
DOI: 10.1109/EAEEIE46886.2019.9000451 (SCOPUS)

In the paper a computer program for automated synthesis of matched filters for
processing of echo-signals in small radar sensors is presented. It demonstrates to the master and
the PhD students how the number theoretic spectral methods can be used for diminishing of the
volume, the weight, the power consumption and the cost of the radio-communication devices.

The obtained experience demonstrates the following positive features of the program.
First, it accelerates the knowledge of the master and the PhD students in the basic educational
disciplines, involved in the design of radio-communication devices. Second, it stimulates the
master and the PhD students to apply creatively diverse methods for signal processing for
solving new hard technical problems.

4. lliev M., B. Bedzhev, M. Bedzheva, K. Kanchev, A Survey of Periodic Binary Nearly
Perfect Signals with Lengths N=1mod4, Proceedings of 16th Conference on Electrical
Machines, Drives and Power Systems, ELMA 2019, June 6 — 8, 2019, Varna, Bulgaria,
Electronic ISBN: 978-1-7281-1413-2, USB ISBN: 978-1-7281-1412-5, Print on Demand
(PoD) ISBN: 978-1-7281-1414-9, DOI: 10.1109/ELMA.2019.8771539, pp. 153-158
(SCOPUS)

The binary phase manipulated radio signals, which autocorrelation functions (ACFs)
have small side-lobes, are named perfect, as they have a critical role for many types of radio
communication systems. With regard to this situation, in the paper we suggest several necessary
conditions for existence of periodic binary nearly perfect phase modulated (PM) signals with
lengths N=1mod4. On their base an exhaustive computer search has been conducted. As a result
several unknown up to now periodic binary nearly perfect signals and periodic binary quasi

perfect signals with lengths N = 1mod4, N < 50 have been found.

5. Iliev M., B. Bedzhev, M. Bedzheva, K. Kanchev, An Algorithm for Synthesis of
Mismatched Filters for Processing of Aperiodic Phase Manipulated Signals, Proceedings of
16th Conference on Electrical Machines, Drives and Power Systems, ELMA 2019, June 6 — 8§,
2019, Varna, Bulgaria, Electronic ISBN:978-1-7281-1413-2, USB ISBN:978-1-7281-1412-5,
Print on Demand (PoD) ISBN:978-1-7281-1414-9, DOI: 10.1109/ELMA.2019.8771635, pp.
159-163 (SCOPUS)

The phase manipulated (PM) signals, which autocorrelation functions (ACFs) have
small side-lobes, are very important for the radars, sonars, radio-navigation and
radiosynchronization systems. The experience, obtained during the past seventy years, shows
that the problem of synthesis of aperiodic PM signals, which ACFs have small side-lobes, is
extremely hard. A promising approach for solving of this problem is the usage of mismatched
filters (MMFs). Accounting this fact in the paper a new algorithm for synthesis of MMFs for
processing of aperiodic PM signals is suggested.

The proposed new algorithm has the following positive features. First, the MMFs,
synthesized by the algorithm, effectively diminish or eliminate the side-lobes of the ACFs of
many types of PM signals. Second, the losses in the signal-to-noise ratio (SNR), caused by the
substitution of the matched filter with a MMF, are smaller than 3dB for many types of PM
signals.

The results, obtained in the paper, could be applied in the process of development of
new radio-communication devices, used for precise measurement of distances.




6. lliev M., B. Bedzhev, M. Bedzheva, Pl. Yanakiev, A Method for Synthesis of Nearly
Ideal Phase Manipulated Signals, Proceedings of the 2020 IEEE International Conference on
Information Technologies (InfoTech-2020), 17-18 September 2020, St. St. Constantine and
Elena, Bulgaria, Electronic ISBN:978-1-7281-6914-9, CD:978-1-7281-6913-2, Print on
Demand (PoD) ISBN:978-1-7281-6915-6, DOI: 10.1109/InfoTech49733.2020.9210985, pp.
7-10 (SCOPUS)

The radio signals, whose auto-correlation functions resemble the Dirac’s delta function,
are named ideal, as they have a critical role for many types of radio communication systems.
With regard to this situation, in the paper we substantiate a new method for synthesis of phase
manipulated (PM) signals the periodic auto-correlation functions of which are practically ideal.
The positive features of signals, synthesized by the method, are: dense and infinite set of
possible lengths and simple practical implementation.

The proposed new method has the feature that it allows all the side lobes of the uniform
PM signals to be eliminated during the final stage of digital signal processing in RCS’s (radio
communication systems) receivers. Besides, the uniform PM signals, synthesized by the
method, have lengths, which form a dense and infinite set. As a result, the number of possible
variants in the RCS’s development increase significantly, which provides to engineers more
possibilities to optimize parameters of RCSs.

7. lliev M., M. Bedzheva, An Aproach for Application of UAVs for Observation of
Processes in Agriculture, 2020, 7th International Conference on Energy Efficiency and
Agricultural Engineering (EE&AE), Ruse, Bulgaria, Electronic ISBN:978-1-7281-0362-4,
USB ISBN:978-1-7281-0361-7, Print on Demand (PoD) ISBN:978-1-7281-0363-1,
DOI: 10.1109/EEAE49144.2020.9279028 (SCOPUS)

Today unmanned aerial vehicles (UAVs) find applications in many areas, including
ecology, agriculture and biological scientific explorations. Most often in these areas, the
processing of images, made by UAVs, is restricted to analysis of objects’ spectral
characteristics and the obtained results are not supported by precise real time geodetic data.
Having in mind this situation an approach for processing video streams, obtained by UAVs, is
suggested in the paper. Its positive features are: presence of precise real time geodetic data for
all observed objects; applicability for observation of dynamic processes in ecology, biological
explorations and other.

The approach could be used for information support of counteraction planning against:
fire ignitions, floods, intrusions of insects and wild animals, spreading of vegetable diseases
and other dynamic harmful processes in agriculture.

8. Bedzheva M., D. Marinov, A survey of methods for increasing the accuracy of digital
elevation models, created by processing the information from UAVs, Proceedings of University
of Ruse - 2020, volume 59, book 3.2 (na 6sarapcku) ISSN 1311-3321 (print), ISSN 2535-1028
(CD-ROM), ISSN 2603-4123 (on-line), pp. 89-94

Today unmanned aerial vehicles (UAVs) are successfully used for mapping, because
they allow fast gathering of spatial information. Accounting this situation, in the paper The
report systematizes the approaches to increase the accuracy of determining the coordinates of
the projection centers of the pictures from the on-board (Global navigation satellite system)
GNSS receivers of UAVs and a Methodology for using UAVs of the middle price class for
monitoring and researching the state of infrastructure objects has been developed. It is on this
basis a reasoned approach to improve the accuracy of digital elevation models (DEM), which
is particularly suitable for studies of hard-to-reach areas.



9. Bedzheva M., T. Ignatova, A methodology for estimating the accuracy of primary
photogrammetric information, obtained by UAVs, Proceedings of University of Ruse - 2020,
volume 59, book 3.2 (ma 6barapcku) ISSN 1311-3321 (print), ISSN 2535-1028 (CD-ROM),
ISSN 2603-4123 (on-line), pp. 120-125

Assessing the accuracy of primary photogrammetric information obtained from
unmanned aerial vehicles (UAVs) is an actual scientific problem, which is not studied in detail
yet. Considering this situation, the paper substantiates a Methodology for theoretical evaluation
of the correlation interval of the stationary random errors in determining the coordinates of the
projection centers of the photos from the on-board GNSS (global navigation satellite system)
receivers of UAVs

The methodology makes it possible to improve the planning of the photogrammetric
survey with UAVs, so as to achieve the accuracy of the three-dimensional digital terrain models
(DTM), corresponding to the requirements of the geographic information system (GIS) being
created.

10. Bedzheva M., St. Dobrev, Experimental exploration of the accuracy of primary
photogrammetric information, obtained by UAVs, Proceedings of University of Ruse - 2020,
volume 59, book 3.2 (ma 6warapcku) ISSN 1311-3321 (print), ISSN 2535-1028 (CD-ROM),
ISSN 2603-4123 (on-line), pp. 126-131

The accuracy of primary photogrammetric information influences essentially on the
quality of geospatial data models, prepared by the means of unmanned aerial vehicles (UAVs).
Accounting this situation in the paper the results from practical exploration of the correlation
interval of the pseudo stacionary errors, accompanying the performance of UAV board global
navigation satellite system receivers, are presented. These results can be used for improvement
of UAV mission planning and thus — the final result from image processing.

11. Bedzheva M., A methodology for equipment performance evaluation of UAV for
photogrammetry, Annual of Konstantin Preslavski university of Shumen, vol. X E, Faculty of
technical sciences, 2020, ISSN 1311-834X, pp. 104-113

Today, unmanned aerial vehicles (UAVs) are widely used in photogrammetry, as they
greatly reduce the laboriousness of the process of obtaining primary data and enable the study
of hard-to-reach or even practically inaccessible areas in real time. At the same time, UAVs are
a relatively new technological tool, which is why the influence of the quality of operation of
UAYV equipment on the accuracy of the created three-dimensional digital terrain models (DTM)
has not yet been studied in sufficient detail.

Given this situation, in the paper a methodology for assessing the precision of
determining the coordinates of the projection centers of the photographs from the on-board
receivers of signals from the global navigation satellite system (GNSS) of UAVs is developed
and experimentally verified. The experimental results show that with proper planning and
implementation of the UAV mission, the collected primary photogrammetric information
ensures the obtaining of three-dimensional DTMs with high accuracy to be used in the creation
or upgrading of geographic information systems (GIS).

12. Bedzheva M., Algorithms for calculating the angular elements of outer orientation of a
single image, obtained by UAV, Annual of Konstantin Preslavski university of Shumen, vol. X
E, Faculty of technical sciences, 2020, ISSN 1311-834X, pp. 114-122

In the most general situation, an unmanned aerial vehicle (UAV) flies along a
predetermined route over the area for which a three-dimensional digital model (DM) is to be
created. Often under the influence of various destabilizing factors, the plane of the photo is not
parallel to the Earth's ellipsoid. That is why, when creating the DM of the earth's surface on the



basis of the photogrammetric information obtained with the UAV, it is necessary to take into
account the deviations of the coordinate system (CS) of the photo from the CS of the area.

In the paper the transformations of the coordinate systems used in the processing of a
single image obtained with a UAV are analyzed. On this basis, two types of algorithms are
justified for calculating the angular elements of external orientation for 3 known elements of
the transformation matrix. The conclusions drawn in the paper and the obtained results can be
used in the development of computer programs generating digital terrain models based on the
primary photogrammetric information obtained with UAVs, in particular geographic
information systems (GIS).

13. Bedzheva M., An algorithm for outer orientation of a single image, obtained by UAV,
on the base of three control points, Annual of Konstantin Preslavski university of Shumen, vol.
X E, Faculty of technical sciences, 2020, ISSN 1311-834X, pp. 123-132

Today, unmanned aerial vehicles (UAVs) are widely used in industry, agriculture,
ecology, the development of geographic information systems (GIS), etc. However, most often,
the processing of images taken by UAVs is limited to spectral analysis of the reflected light
from the objects and the results obtained are not supported by precise geodetic information.
This limits the possibilities for studying dynamic processes.

Given this situation, in the paper an algorithm for external orientation of UAV photos
based on three ground control points (GCPs) is substantiated. The algorithm allows the spatial
coordinates of the observed objects to be calculated in real time. As a result, the quality of
monitoring various dynamic processes can be significantly improved.

14. Bedzheva M., Current status of the training in the discipline photogrammetric
engineering Proceedings of International Scientific Conference “Defense Technologies”
DefTech 2021, Faculty of Artillery, Air Defense and Communication and Information Systems,
Shumen, 06-08.10.2021, ISSN 2367-7902, pp. 474-482

The state of the art in electronics and photography has led to new generation small and
mini cameras. This gave boost to primarily two industries — unmanned aerial vehicles (UAVs
or drones) and smartphones. Accounting this situation, in the paper the possibilities of using
smartphones in the training in the discipline engineering photogrammetry are discussed and
analyzed.

The presented materials are completely real and show that with the use of pocket
technology, such as smartphones, completely convincing results are achieved. This fact is not
to be underestimated and from a financial point of view - with "available means" it is possible
to adequately conduct exercises in the discipline "Engineering Photogrammetry". It is practical
and entertaining, develops qualities such as creativity and responsibility, which are absolutely
necessary for every engineer.

15. Bedzheva M., Relationship between image coordinates of characteristic points of a
stereo pair of photographs, Proceedings of International Scientific Conference “Defense
Technologies” DefTech 2022, Faculty of Artillery, Air Defense and Communication and
Information Systems, Shumen, 28-30.09.2022 (in print)

Nowadays unmanned aerial vehicles (UAVs) find applications in many areas of life,
including film and video-making, agriculture, rescue operations, sports, just to name a few. But
they really revolutiona-zied one field of science — photogrammetry. Today, instead of using
large and expensive aircrafts to photograph the land, UAVs are used and they do this task fast,
cheap, easy and with high quality.

One of the produrts of the photogrammetric processing is a three-dimensional (3D)
model of the shooted scene (land or vertical object). In order this 3D model to be made, the



condition of complanarity of the eponymous projecting rays must be met. In the paper this
condition is described and analyzed using vector equasions and solving them with Cramer’s
rule, known also as the rule of determinants. This approach is understandable and visual and is
used to derive the well-known fundamental condition for zero vertical (transverse) parallax.

16. Bedzheva M., Methodology for building a single photogrammetric model, Proceedings
of International Scientific Conference “Defense Technologies” DefTech 2022, Faculty of
Artillery, Air Defense and Communication and Information Systems, Shumen, 28-30.09.2022
(in print)

One of the main geodetic tasks is to obtain spatial information about earth’s surface and
the objects situated on it. This task can be done either using geodetic means like classical or
GNSS (Global Navigation Satellite System) measurements, or using photogrammetric means
like building 3D model from stereo pairs of photos. These models are two types — georeferenced
model, by using control points (GCPs) and a free photogrammetric model obtained from a
single stereo pair without georeferencing.

In this paper a methodology for building a single photogrammetric model using basic
and linear-angular CS is discussed and analyzed. It is shown that a free photogrammetric model
can be obtained using only tie points and that such a model, although not georeferenced, can
still be used for points relative location determination and general evaluation of a captured
scene.

17. Bedzheva M., A method for building a photogrammetric model of an area photographed
with an UAV, Proceedings of International Scientific Conference “Defense Technologies”
DefTech 2022, Faculty of Artillery, Air Defense and Communication and Information Systems,
Shumen, 28-30.09.2022 (in print)

Today three-dimensional (3D) models find applications in many different fields —
gaming, film making, archelogy, geodesy. Especially in geodesy it is crutial the model to be
georeferenced, i.e. orientated in a global geodetic system like WGS84. Usually ground control
points (GCPs) are used for this purpose, but this means more time spend on terrain and carrying
more instruments with oneself. To avoid this inconvenience 3D models can be made directly in
the coordinate system (CS) of the unmanned aerial vehichle’s (UAV) GNSS (Global Navigation
Satellite System) receiver.

In this paper a method for building a photogrammetric model of an area in the CS of the
UAV GNSS receiver is discussed and analyzed. Such model can be obtained using only tie
points and without using ground control points. This fact is very important, because it saves a
lot of time on terrain and reduces the time for photogrammetric processing.

18. Ignatova T., M. Nedelchev, M. Bedzheva, Contemporary approaches for effective radio
spectrum utilization, Proceedings of university of Ruse - 2022, volume 61, ISSN 1311-3321
(print), ISSN 2535-1028 (CD-ROM), ISSN 2603-4123 (on-line) (in print)

The mass deployment of innovative wireless services and technologies is hindered by
the reservation of certain frequency bands for a specific purpose. Combining them with
traditional access policy inhibits their borrowing by flexible technologies and hence the
efficient use of the spectrum. The paper examines new principles and approaches for efficient
use of spectrum. Spectrum compression methods, a frequency assignment approach, and shared
access models are presented. The application of cognitive radio in licensed shared access
models has been shown to complement traditional approaches. The problems in their
implementation and possible solutions are described.



19.lliev M., N. Nikolov, M. Bedzheva, A heuristic approach for synthesis of quasi
complementary signals, Proceedings of university of Ruse - 2022, volume 61, ISSN 1311-3321
(print), ISSN 2535-1028 (CD-ROM), ISSN 2603-4123 (on-line) (in print)

The paper reviews a heuristic approach to generate quasi complementary signals. The
heuristic algorithm starts from the worst initial point. The algorithm is practically implemented
in a computer program, through which currently unknown pairs of quasi-complementary
signals were found. The proposed scientific implementation depends on a sequential shift of
the two initial sequences with the goal of minimizing the impact of local extremums until
reaching the final criterion.

The research results presented in the paper can be useful in upgrading existing or
developing new noise-resistant radar sensor networks of modern smart cars, smart buildings,
and production process control and management systems.

20.Beneva N., M. Bedzheva, Comparison of software for UAV photogrammetry,
Proceedings of University of Ruse - 2022, volume 61, ISSN 1311-3321 (print), ISSN 2535-
1028 (CD-ROM), ISSN 2603-4123 (on-line) (in print)

In recent years photogrammetry has gained great popularity thanks to unmanned aerial
vehicles (UAVs), commonly known as drones. Along with their development, the software for
UAV photogrammetry has also developed, thus leading to a variety of photogrammetric
software products. In order to help customers to orientate some manufacturers provide free trial
versions of their software. That is the case with two of the most popular photogrammetric
software — Agisoft PhotoScan (now Metashape) and 3D Survey. In this paper their pros and
cons are discussed and some advice on their use is given.

The following recommendations can be made when choosing a program for
photogrammetric processing. If measurements will be made on the mesh or longitudinal and
transverse profiles will be created, it is better to do the processing with 3D Survey. If the goal
is to perform a three-dimensional reconstruction of some object, for example a building, then
the processing should be done with Agisoft Photoscan.

21. Bedzheva M., Evaluation of the suitability of UAV orthophoto for cadastre, Proceedings
of University of Ruse - 2022, volume 61, ISSN 1311-3321 (print), ISSN 2535-1028 (CD-
ROM), ISSN 2603-4123 (on-line) (in print)

Unmanned aerial vehicles (UAVs) have gained vast popularity in recent years. UAVs,
called also drones, have found application in many spheres of life — form military to civil
applications, from amateur to professional uses. UAVs have made it quick and easy to gather
geospatial information, thus optimizing the production process in surveying, cartography and
cadastre. Having this in mind, an experiment was carried out to evaluate the suitability of UAV
orthophoto for cadastre. In this paper the obtained accuracy is compared with the regulatory
requirements and the results are discussed and analyzed.

It can be said that with sufficient overlapping of the aerial photos, absence of high
vegetation and making measurements in the central area of the orthophoto mosaic, the achieved
accuracy is comparable to the classic geodetic survey and is within the regulatory requirements.
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