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[. Kparku 6uorpaduyuHu JaHHU 32 KaHIUAATa

Jon. nta nrxk. [letsp CTostHOB AtOoCTONOB € poacH Ha 12 nexkemBpu 1956
ronuHa B rpaa Codus. 3aBbpiiBa cpegHo obpazoBanue B 22-po CIIY, rpan
Cocdus. Cnen BoenHa ciyx0a, npe3 1981 roguna 3aBbpiiBa Bucin MammHHO-
TEXHUYECKHM WHCTUTYT (cera Texuuuecku yHuBepcuter) B rp. Codus c

MaruCTbpCKa CTCIICH.

B nepuoga 1981-1982 paGotu kaTo MHXEHEP-KOHCTPYKTOP B IHCTUTYT 1O

CIICIIMAJIHA OITHKA.

Ot 1982 no 2012 roguna pabotu B MHCTUTYT 3a crienuaiHa TEXHUKA —

MBP, Codus karo:

® HHXXEHEP-KOHCTPYKTOP oT 1982 no 1984;
e HayudeH cbTpyaHUK III - I ctenen ot 1984 o 2008;

e crapiu HaydeH cbTpyaHuK Il crenen ot 2008 no 2012.

Ot 2012 mo 2015 roaunHa e mpenojaBaTen, AOLEHT BbB Buciie yuunuiie
”Kosex 1o TeleKoMyHHKauuu U nomu, a ot 2015 no nHec e mpenonasared,

noteHt B fOrozananen ynusepcurert ,,Heobut Puncku®.



[Ipe3s 2006 roauna 3ammraBa B Texuuuecku yHuBepcuteT — Codus,
Hay4YHO-00pa3oBaTesiHa CTENEeH ,,JJOKTOP* 110 HayyHa CIIELHAIHOCT ,, | €OpeTHYHH
OCHOBH Ha KOMYHHMKAIIMOHHATa TEXHUKa, C IHCEPTAllMOHEH TpyA Ha Tema

,»XaycaophoBu GUITPH — aHAJIA3 U CUHTE3 ™.

IIpe3 2010 roguua 3amuraBa BB Boenna akagemus ,,I. C. PakoBcku*
Hay4YHa cTeneH ,,JIOKTOp Ha TEeXHMYECKHUTE HAayKH“ M0 HaydHa CHEIUaTHOCT
,PaJlhoIpeaBaTeiHa U PaJuoONpUEMHa TEXHUKA®, C JUCEPTALMOHEH TPYJ Ha
TeMa ,MaTremMaThuecKu NPUOMIKEHUS 3a CEJIIGKTUBHM YCTpOMCTBa B

KOMYHHMKAIIMOHHATA TEXHUKA .

B nepuoma 2014-2015 ronuna e¢ PwrkoBoauTen Ha karenpa besxuyunHu
KOMYHUKAllUM W pa3npbCckBaHe BbB Bucme yuwmume ~“Koiex 110
TeneKoMyHuKanuu u o’ - Codus, a ot 2018 roguHa 10 1HeC — PhrkoBoauTEN
Ha Kareapa KoMmyHUKallUOHHA W KOMIIIOTbPHA TEXHHUKAa M TEXHOJOTHH B
Texunueckn ¢akynrer Ha lOroszananen ynuepcuter ,,Heoput Puncku® —

bnaroesrpan.

II. XapaxkrepucTuka Ha Hay4yHaTa U HAY4YHO-IIPUIIOKHATA

MPOJYKIMS HAa KaHAUJaTa

3a ydyacTue B KOHKypca KaHAUAATHT € MpeIcTaBuil 36 HayYHU TPYIOBE 3a
nepuozaa ot 2011r. mo 2019r., cnen npugoOMBaHe Ha HaydyHATa CTEIEH ,,JJOKTOP
Ha Haykute“. [IpeacraBeHuTEe HAyYHU TPYAOBE Ca TPYNUPAHU MO MMOKA3aATEIINTE

Ha HAIIM/I. Ille koMeHTHpaM MO-3HAYMMUTE OT THX.

B rpyna, Ilokazaren 3. Hayuyna wmonorpadus ,MartemaTtuyecku
OpuOIIKEHNUsT C  KOMIPECHpPaHHM KOCHHYCH W TEXHH  IPHIOKEHUsA .
IIpencraBenata moHorpadus e muzaaaeHa npe3 2012 roauHa oT AKageMUYHO
u3nareiacTso ,llpod. Mapun [IpunoB” Ha bearapckara akageMus Ha HayKHUTE.

Harpaznena e ¢ I'pamora 3a BUCOKM Hay4yHH MOCTUKEHUS HA Chi03a HA YUYEHUTE B



bearapus 3a 2014 roarHa, KOETO MU J1aBa OCHOBAHME J1a IPUEMA HAYYHUS TPy

3a O CHKA.

M3xoxnaiikn 0T (yHIaMeHTaTHUTE UW3UCKBaHUSA B o0jacTrta Ha
MaTeMaTHYECKUTE MPHUOIIKEeHUs (APOKCUMALIUK), KaHAUIATHT € MPEATIONKUI
HOB  ampoKCHMAalMiOHEH MeToJ  Ha  ,KOMIIPECHpPaHW  KOCHHYCH® ¢
TPUTOHOMETPUYHHU NOJMHOMHU. CBIIHOCTTa HA METOJA CE CbCTOM B MOAYJIMpPAHE
Ha apryMeHTa Ha (yHKUIMATa KOCHMHYC C (YHKIHS, KOATO HMa S-00pa3Ha
rpadpuka. EdexTpT oT MoaymanmusTa ce wu3pas3sBa B KOMIIpECHpaHe Ha
OCLMJIALIMUTE HAa KOCHHYCa B 00JIaCTTa Ha Hali-royiiMa CTPBbMHOCT Ha S-KpuBaTa,
KOETO BOJHU JI0 3HAYUTEIHO MOJ00psIBaHE HA alpOKCUMAIMOHHUTE KauecTBa Ha
HOJMHOMHUTE. BbBeZieH € mapaMeTsp, KONTO MO3BOJISIBA allPOKCUMALIUUTE J1a CE
M3BBPIIBAT C TOJUHOMHU OT Bb3MOXKHO Hall-HUCKHUTE CTETIEHU — TPETa U UETBHPTA,

C MHOI'O BUCOKAa TOYHOCT M HUCKA M3YHNCIIMTCIIHA CIIOXKHOCT.

MeToabT € moaxoAs 3a CHHTE3 Ha HU(poBU (GUIATPHU U aHTEHHU PELIETKU
CbhC CEJIEKTHMBHOCT MHOTO OJM3Ka 0 HJeadHaTa M MajdbK Opoil eneMEeHTH.
Teopusita e unocTprpada ¢ MHOrOOPOWHU MPUMEPH, IPUIPYKEHH C MPOTrpamMu
na Matlab®. Monorpadusra e npeanHasHadeHa KakTo 3a CIENUaIuCTy B 001acTTa

Ha TCOpHATA HA AIIPOKCUMAIMUTC, TaKa U 3a CIICOHUAJIMCTHU B IIPAKTHKATA.

I' rpyna, Iloka3aren 7. EnquHanecer HaydHM IyOJIMKallMK B W3/IaHMS,
KOUTO ca pedepupaHu U MHJICKCUPAHU B CBETOBHOM3BECTHU 0a3U TaHHU C HAy4YHA

uHpopmaIms — Scopus.

Apostolov, P. S. Linear Equidistant Antenna Array with Improved
Selectivity, IEEE Transaction on Antennas and propagation, Vol.59, IssuelO,

pp.3940-3943, Aug. 2011.

Cratudara e myOnMKyBaHa B MpecTHXHOTO HayuyHo cnucanue IEEE
Transaction on Antennas and propagation, KOeTo € ¢ TeKyI] WMIaKT-(aKTop

4.435.



B cratusta ca onucaHu TeopuUss U METOJA 3a CHUHTE3 Ha JIMHECWHU
€KBUJMCTAaHTHU aHTEHHU pelIeTKU. Teopusita ce Oazupa Ha anmpoKCUMAIUs C
KOMITPECHPAHU KOCUHYCH Ha jAenta GyHKIus Ha KpoHekep ¢ TpUTOHOMETPHUUCH
nosmHOM. Jlepuuupana e OaswcHa (YHKIUSA, C KOSTO C€ IMOIydaBa OCTPO
HacoOY€Ha xarpama Ha HaCOYCHOCT U HUCKM CTPaHWYHU U3TbuBaHus. V3BbpIlieH
€ aHaJIU3 Ha MapaMETPUTE U € HAIPABEHO CPaBHEHHWE C AHTECHHM PEIICTKH Ha

Hond-Yebumes u Pudmer.

Apostolov, P. S. Method for FIR filter design with compressed cosine using
Chebyshev’s norm. Signal Processing Elsevier, Vol. 91, Issue 11, pp. 2589-2594,
Nov.2011.

Cratusita € myOiMKyBaHa B MPECTH)KHOTO HAy4yHO chucaHue Signal
Processing Ha uznarenctso Elsevier ¢ Texym nmnakt-¢pakrtop 4.086. B cratusita
€ IPUJIOKEH € METOJIbT Ha KOMIPECUPAHU KOCUHYCH IPU CHHTE3 Ha LU(POBU
¢untpu. Onucanurte pe3yiaTaTu MpeCTaB/IsABaT HHTEPEC 32 HayyHaTa OOIIHOCT,
KOETO JINYU OT IUTHPAHUATA B UYXKIOC3MYHU HAYYHU CTATUH, MOHOTpaduu u

JTUCEPTALIMOHHU TPYIOBE.

Apostolov, P. S. Three-element broadband narrow beam without side lobes
array antenna, [ET Microwaves, Antennas & Propagation (Volume: 10, Issue: 11,

8 20 2016), pp. 1212 — 1217.

Crarusita e myOJMKyBaHa B HAy4HO criucaHue Ha uznarencto IET ¢ Texyin
umnakT-gaxrop 2.036. Onucan e MeToJI 3a NMoJyyaBaHe Ha aHTEHHA pelIeTKa OT
TpH €JIEMEHTAa C TCOPETUYHA UJIeaJTHA CEJICKTUBHOCT, 0€3 CTpaHUYHU U3JTbYBAHUS,
IPOU3BOJHO TsACHA JuarpamMa Ha HAcO4eHOCT. J[OCTOMHCTBO Ha AaHTEHHATa
pelIeTKa €, Y€ HEUHUTE IMapaMeTPU HE C€ MPOMEHAT OT TEOMETPUYHUTE pa3MeEPU
U 4YeCTOTHMsI 00XBaT. PesynaraTuTe ca HUTUpAHU HEKOJIKOKPATHO B HAy4YHH
criucanusi. AHTEHHATa penieTka € npusHara 3a ,,Ilonezen monen® ot [lareHTHOTO

BeAOMCTBO Ha P. brirapus.



Apostolov, P. S., B. Yurukov, A. Stefanov. An Easy and Efficient Method
for Synthesizing Two-Dimensional Finite Impulse Response Filters with

Improved Selectivity. IEEE Signal Processing Magazine, Sept. 2017, pp.180-183.

Cratusita e mybnukyBaHa B pecTixHOTO HayyHo cniricanue [EEE Signal
Processing Magazine ¢ Tekyul uMmmnakrt-¢akrop 7.602, B KOSITO KaHAWUIATHT €
bpBU aBTOp. OnKcaH € OpUruHalieH U e(peKTUBEH METO/] 3a CHHTE3 Ha IByMEPHHU
nudpoBu ¢uintpu. Msnons3Bana e curmouganHa QyHKIHS C apaMeTwbp, KONTO
oTpeseNs CeJIeKTUBHOCTTA Ha (GuiThpa. B pesynrar ce noBuiiaBa MHOTOKPAaTHO
CEJICKTUBHOCTTA U OBP30/1eHCTBUETO MIPH U3YUCICHNE HA ABYMEPHUS QUITHD B

CpaBHEHUE C 1Py METO/IH.

B cpmara rpyna KaHIWIATHT € BKIIOYWI 7 JOKJIaga OT MEXKIyHapOIHH
KoH(epeHu, unaekcupanu B 6a3ara nanau Ha IEEE u Scopus. Ha 6 ot Tsx,

JOII. I1. AnocTonoB e ITbPBH aBTOP. 3acny>KaBaT BHMMAaHHC JOKJIAANTC:

Apostolov, P. S. Antenna Array Synthesis Using Method of Compressed
Cosines, PIERS 2013, 12-15 August 2013, Stockholm, Sweden, pp. 1818-1822.

C wmeroma Ha KOMIPECHPAaHU KOCHHYCH C€ ampoKCUMHUpa HJeanHa
auarpama Ha HaCOYeHOCT Ha aHTeHHa pereTka. [lomydeH e onTuManeH mojamHoOM
OT TpeTa cTerneH. Peanu3anusiTa Ha aHTEHHATa PeIIeTKa € C TPU JUETECKTPUIHH
nemm Ha JlroneOepr. ['paduuno ca nzoOpazenu BpemeBU GyHKIIUU 32 POopMUpaHE

Ha MHOXXUTCJISI Ha pCHICTKATA.

Apostolov, P. S., A. Stefanov, S. P. Apostolov. A Study of Filters
Selectivity with Maximally Flat Responses with Respect to Hausdorff Distance,
9th National Conference with International Participation, ELECTRONICA 2018,
pp. 1-4.

W3cnenanu ca curmMonaiHu (GYHKIIMU KaTO alpOKCHMAIlUU Ha HIeaaHa
npeaaBaTeiHa (PYHKIMS Ha HUCKOYECTOTEH (UITHP, OTHOCHO XaycaophoBo

pasctosiuue. M3Benenu ca Qopmynun 3a ompenensHe Ha XaycaopdoBoTo



pa3cTosiHME Ha u3ciefABaHuTe (QyHKIUH. CpaBHUTEIHHUIT aHAIU3 IOKa3Ba, ue
Wuterpannara ["aycoBa QyHKIMsS Ha Tpemikata € ¢ Haii-mMajako XaycaopgpoBo

Pa3CTOAHUC, OT KOCTO CJICABA, YC TA UMaA Haﬁ-ﬂ06pﬂ CEJICKTUBHM CBOMCTBA.

Apostolov, P. S., A. Stefanov, I. Nedialkov, Efficient Two Dimensional
Filter Synthesis, 2018, 26th Telecommunications Forum (TELFOR), pp. 1-4.

[Tpunoxkena e curmouganHa QyHkus — KomIuieMeHTapHa WHTETpaiHa
["aycoBa ¢yHKIMS Ha TpemIKaTa ¢ JBOMHA MOJYJIAIMS HAa apTyMEHTa, 32 CHHTE3
Ha aBymepHu 1udposu ¢untpu. [lpemioxenu ca dopmynu 3a Guiatpu ¢

pPa3IMYHU F€OMETPUYHU (POpMHU.

Apostolov, P. S, A. Stefanov, I. Nedialkov. A Study of Spatial Filter Banks
with a Luneburg Lens, 18th IEEE International Conference on Smart

Technologies, EUROCON 2019, Novi Sad.

B nmokmama e mpemnokeHa uaes U € M3CIEABaHA BB3MOXKHOCTTA 3a
peanu3anus Ha MHOTOJbYEBA aHTEHa ¢ Jienia Ha JlroHeOepr 3a MoOOWUITHUTE
KOMYHHKAIIMM OT 5-To mokosieHue. M3Benenu ca GopMynu 3a mapaMeTpuTe Ha

anTeHara. PesynTaTuTe ca JEMOHCTPHpPAHHU ChC cUMyJIalus Ha Matlab®.

I' rpyna, IToka3arten 8. Hayuna nyOnukanus B HepedeprupaHu CIUCaHUS

C HaYYHO PELEH3UPAHE WUJIU B PENAKTUPAHU KOJIEKTUBHH TOMOBE.

[To To3u moKa3zaren KaHIAUAATHT € MPeACTaBUi 23 HaydyHU MyOJIMKallud B
CIIMCAHUS C HAYYHO PEUECH3MPAHE U JOKJIAIN HA HALMOHAJIHA U MEXKIYHApOJIHU
KoH(pepeHu. J[eBeT oT TAX ca CaMOCTOSITEHH, @ OCTAHAIUTE ChC ChAaBTOPH,

KaTO BbB BCUYKHU OOILICHT HeT’bp AT110CTOJIOB € IIbPBU aBTOP.

TemaTukara Ha MyOJUKAIIMKUTE BKIOYBA PA3BUTHE HA TCOPUATA HA METO1a
Ha KOMIPECUPAHU KOCUHYCH, MU3CIEABAHUS Ha alPOKCUMAIIUN C CUTMOWIATHU
GyHKIIMK, pa3HOOOpa3HM TIPUIIOKEHUS B 00JIaCTTa HAa AHTECHHU PEIICTKH,
aKyCTUYHU MUKPOGOHHH pemIeTKH, uPpoBu GuiTpu, 00padoTKa Ha aKyCTUIHH

CUTHAJIM, W3CJIEIBAHE HA TCHXOJOTMYEeH cTpec B 4oBemkara ped. OcobeH



HHTCPCC NPCACTABIIABAT HY6HI/IKaHI/II/ITC, KOHUTO JOpa3BHUBAT TCOPUATA HA MCTOa
Ha KOMIIPCCHUPAHU KOCHMHYCH, KAKTO U N3CJICIBAHHATA HA CUTMOUWIAJTHA CI)YHKHI/II/I

3a OCJIIMTC HA KOMYHHUKAIITMOHHUTC CPCACTBA.

AnocronioB, II. C. HoBM aHaJIUTHYHU 3aBUCUMOCTH CBBpP3aHU C
alPOKCUMAITMOHHUS METOJ Ha KOMIIPECHUpaHM KOCHHYCH. MexayHapoaHa
koHpepeniusa TEJIEKOM'2014, 23-24 oxt. XII. 2014, NTSC, Codus, bearapus,
c. 56-63.

B nokiana ca n3BeAeHU 0 EMIIMPHUYEH ITBT YPABHEHUS 3a ONPEICIISIHE Ha
napameTsp f, OT KOWTO 3aBUCHM TOYHOCTTa HAa MPHUOJMKEHUETO CIPSIMO
uneanuure ¢yHkuuu. ['paguuHo e mpencraBeHa aOCOIIOTHATA CTOMHOCT Ha
rpellkara MpU H3M0J3BaHE HA YpPAaBHEHUATA. AHAIMTHYHO Ca U3BEACHU
YpaBHEHUS 32 MUHUMH3AlLKs HA allpOKCMMAlMOHHATA TPElIKa, KOUTO BOJAT JI0

HO-,Z[O6pI/I PE3YIITATHU IIPH IIPHUIIOKCHUATA HA MCTOIA.

Amnocronos, I1. C., A. K. Credanos. [IpunoxxeHue Ha HOBU MaTeEMaTUYECKU
GyHKIIMU NpU CUHTE3 Ha JUHEWHO-(pa3zoBu nudposu Guiatpu. MexayHapoaHa
koHpepenus TEJIEKOM'2016, 27-28 okr. XIV. 2016, NTSC, Codwus,

boirapus, c. 1-6.

B noknaga ca W3BEeNEHM AHAIMTUYHU 3aBUCHMOCTH 3a OIPENEIISIHE Ha
napamMeTpuTe Ha curmoujgaiHa (GpyHkius — wHTErpangHa ['aycoBa ¢yHKUMS Ha
rpenkara, KOsiTO IO CBIIECTBO MPEACTABIABAa HUCKOYECTOTHA MpeaaBaTeIHa
bysakuus Ha uitep. [lomydyeHnuTe 3aBUCUMOCTH ca CBBP3aHU C TapaMEeTPUTE Ha
HUCKOYECTOTECH (PUITHP: HEPABHOMEPHOCT B JICHTATa HA NMPOIMyCKaHE, 3aTHXBAHE

B JICHTAaTa Ha 3aIbPKAHE U IMPOUYNHA HA MPEXOJIHATA JICHTA.
B cratusara;:

Apostolov, P. S., A. Stefanov, L. Taneva, U. Paskaleva. New efficient
method of approximation of ideal functions with rectangular shapes, International

Journal Knowledge, V, Vol. 14.3, Skopje 2016, pp. 1173-1177,



B 0000111eH BU € HAIIpaBeH 0030p Ha METO/1a KOMIIPECUPaHU KOCUHYCH.
[Togo6en 0630p B HOMYJISIPEH BUJ, € HAIIPAaBEH B CTATHATA:

AHOCTOJIOB, II. C. HoBu maTeMaTHMYeCKM MO3HAHUS C IMPUIIOKCHUA B

KOMYHUKaIMOHHaTa TexHuka. Hayka, op. 2/2011, c. 41-43.

E rpyna, Iloka3aren 23 (IlyGiaukyBaH YHUBEPCUTETCKH YUYEOHHK WIIH

y4eOHHUK, KOMTO ce U3M0J3Ba B YUIIUIIIHATA MPEKa)
KannunarsT € aBTop Ha yueOHUK 3a BY3:

Anocronos, II. C., Pa3npocTpaneHue Ha €JIEKTPOMAarHUTHUTE BBJIHH,

Jlakcnpunt, 2015, ISBN: 978-619-189-013-2.

B cbappikanmreTo Ha yueOHHMKA ca BKIIOYCHH OCHOBHHM TCOPETUYHH TEMH,
OTHACSIIM C€ JI0 CJIEKTPOAMHAMUYHUTE CBOWCTBA HA CpEIUTE Ha
pas3npocTpaHeHne Ha CIIEKTPOMAarHUTHUTE BBJIHH, buznueckuTe
3aKOHOMEPHOCTH Ha Pa3NpoCTpaHEHUE HA PATUOBBIHUTE OT BCUUKU JTUAMA30HU
B arMmocdepara Ha 3emsAra M KocMHUECKOTO MPOCTPAHCTBO, CTPYKTypa H
dbu3uyecku cBoiicTBa Ha 3emMHaTa atMocdepa. BB Bpb3ka ¢ OYpHOTO pa3BUTHE
HAa KICTHYHUTE PAJUOCUCTEMH, Ca pasliielaHd aKTyaJlHU MOJIeIN 3a
pPa3MpPOCTPAaHCHUETO Ha PATUOBBIHUTE B TPAACKA YCJIOBHS, KAKTO U

PaslIpoCTpaHCHUC HA OIITUYHU BbJIHU BbB CBOGO,Z[HO IMPOCTPAHCTBO.

III. OcHOBHM IPUHOCH B HAyYHATa, HAYYHO-IIPUIIOKHATA U

MPEeNoJaBaTesICKa IEMHOCT Ha KaHu1aTa

OT npenocTaBeHUTE MaTepualu Ce€ BIKAA, Y€ 3a Mepuoja oT 9 roaumHu
noueHt Ilerbp AmnocTofioB MMa MyOJMKYBaHM MoHorpadus, yueOHuUK u 34
Hay4yHU MyOyiuKanuu. BbB Bcuuky myOnukanuu (C M3KIIOUYEHHE Ha €Ha) JOLL.
[Tersp AnocToioB € mbpBH aBTOP. Te3u pe3ynTaTu Moka3BaT eaHa Jo0pa HaydHa

MPOAYKTUBHOCT HA KaHAUAATA.



be3 cpmuenue npou. atH Ilerbp AmocCTonoB € aBTOp Ha HOB METOX B
TEOpUATA HA ANPOKCUMALMUTE — METOJ HAa KOMIIPECUPAHU KOCUHYCH, KOMTO €
ONnHcaH B MOHOTpaguyeH Tpyd U royisM Opol HaydyHHM CTaTUM U JIOKJIAJU.
Hayynure pesynratm HamupaT NPWIOKEHHE B Cb3J1aBaHE HA CEJICKTUBHHU

CUCTCMHU C BUCOKA TOYHOCT B KOMYHHUKAIIMOHHATA TCXHHUKA.

Muoro n0o0pu HaydyHU W TPUIOKHU pe3yiATaTH ca TMOJYyYEHU TMpHU
M3CIICIBAHUSTA Ha alIPOKCUMAIIMU ChC CUTMOUJANHU (PYHKIIMU, TTyOIMKYBaHU B

IMPCCTMIKHU HAYYHU CIIMCAHUA C I/IMHaKT-(l)aKTOp.

Hayunara neiiHoct Ha mou. [leTbp ANOCTOJIOB c€ OTYMTA U B HAYYHUTE
cpean u3BbH bwiarapus. Ilokazaten 3a ToBa ca IMUTHUPAHUATA B MPECTUKHU
HAay4YHU CIIMCAHUs, HAYYHHU U3JIaHMs, TUCEPTAIIMOHHH TpyaoBe. B HayunuTe 6a3u
nanHu Publons ca orGensizanu 15 Bepuduuupanu peuensuu ot gou. [lersp
AnoctosioB. Peniensuute ca Ha cratuu oT Hayunute uzaarenctsa IEEE, IET,

Springer, Willey, koeTo e 100Bp arecTar U NpU3HAHUE 32 HAyYHATa My JEHHOCT.

Y4yeOHuKbsT ,,PaznpocTpaHeHre Ha EJIEKTPOMAarHUTHUTE BBIHU® €
OpeJHa3HayeH 3a LIMPOK Kpbr CHEUMATUCTH B o0JacTra Ha paauo-
KOMYHUKAIIMOHHATa TEXHHUKA, CTYJIEHTH OT BHUCHIMTE TEXHUYECKH YUMIIMIIA,
paauomoodurenu u 1p. Temure ca pa3BUTH JA€TailsIHO, O€3 MpEeTpyNBaHe, Taka ue
MaTepHATBT Jia Ob/Ie pa3dbrpaeM U JIeCEH 3a ycBosiBaHe. MHOTOOpoHUTE PUTYPH,
rpa@uky, TpUMEpU U CXEMH JONPUHACAT 3a MO0-3a1bJI00YEHOTO YCBOSBAHE

yueOHUs MaTepual.
IV. Kputnunu 6enexku u npenopbku

bux mnpenoppuan Ha KaHAuIaTa Ja NOPOABIDKM HW3CJIEABAHUATA Ha
arpoOKCUMAIUU ChC CUTMOUJATHU (DYHKIIMU U TEXHUTE MPUIIOKEHHUS, KOUTO Jia

O0b1at oopMeHH B MOHOTpaduyueH TPYyI.



V. 3axkirouyeHue

[IpenocTaBeHNTE HAYKOMETPUUHH TAOJIMIIM, JOKA3aTEICTBEH MaTepual 3a
HAyYHH TMPOCKTH, HArpajgd, aBTOPCKU CBUJETEICTBA, LUTHUPAHUS, IUIIIOMU
yAOCTOBEpsIBAT, ue A01. IleTbp AMOCTOJIOB MOKPHBA, @ B IOBEUETO MOKA3aTEIn
3HAQYUTEIHO HAAXBBPJIA, MUHUMaIHUTe u3uckBaHusg ©Ha HAIIUI 3a

aKaJleMUYHaTa JJIBAKHOCT ,,lIipodecop™.

AHanu3bT Ha TMPEIOCTABEHUTE MaTepUaii MH JlaBa OCHOBAaHUE B
peleH3UsATa CU Ja JaM MOJIOKHUTENHA oueHka Ha jaon. ATH Iletsp CrostHOB

ATIOCTOJIOB.

08.11.2019 r. UreH Ha HAYYHOTO XKYpH:

Codus (mpod. a-p 'eopru Unues)



Southwestern University "Neofit Rilski"
REVIEW

of the submitted works for participation in the competition for the
academic position PROFESSOR, announced by SWU “Neofit Rilski” in the
State Gazette, issue 80 dated 02.07.2019

Reviewer: Prof. Dr. Georgi Lyubenov Iliev - Technical University - Sofia

Candidate: Assoc. Prof. Peter Stoyanov Apostolov - Southwestern

University - Blagoevgrad
I. Short biography of the applicant

Associate Professor Petar Stoyanov Apostolov was born on December 12,
1956 in Sofia. He graduated from high school in the 22nd SPU, Sofia. After
military service, in 1981 he graduated from the Higher Mechanical Engineering

Institute (now the Technical University) in Sofia with a master's degree.

From 1981 to 1982 he worked as a design engineer at the Institute of
Special Optics.
From 1982 to 2012 he worked at the Institute of Special Engineering -

Ministry of Interior, Sofia, as:

e structural engineer from 1982 to 1984;
e research Associate III - I degree from 1984 to 2008;
e senior Research Fellow II degree from 2008 to 2012.

From 2012 to 2015 he is a lecturer, associate professor at the College of
Telecommunications and Post College, and from 2015 to the present he is a

lecturer, associate professor at Southwestern University "Neofit Rilski".

In 2006 he defended his PhD in the Technical University of Sofia with a
PhD in Theoretical Foundations of Communication Technique with a

dissertation on Hausdorff Filters - Analysis and Synthesis.



In 2010 he defended at the Military Academy "G. S. Rakovski "Doctor of
Technical Sciences degree in radio and radio technology, with a dissertation on"
Mathematical approximations for selective devices in communication

technology ".

In the period 2014-2015 he is the Head of the Department of Wireless
Communications and Broadcasting at the College of Telecommunications and
Postgraduate School, Sofia, and from 2018 to the present is the Head of the
Department of Communication and Computer Engineering and Technology at

the Technical Faculty of Southwestern University "Neofit Rilski”- Blagoevgrad.

II. Characteristics of the candidate's scientific and applied

production

To participate in the competition, the applicant submitted 36 scientific
papers for the period from 2011 until 2019, after obtaining the degree of Doctor
of Science. The presented scientific papers are grouped by NACID indicators. |

will comment on the more significant ones.

Group ,B“, Indicator 3. Scientific monograph "Mathematical
approximations with compressed cosines and their applications". The presented
monograph was published in 2012 by Academic Publishing House “Prof. Marin
Drinov “of the Bulgarian Academy of Sciences. She was awarded the Certificate
of Excellence of the Union of Scientists in Bulgaria for 2014, which gives me

reason to accept the scientific work for evaluation.

Based on the fundamental requirements in the field of mathematical
approximations, the applicant proposed a new approximation method for
"compressed cosines" with trigonometric polynomials. The essence of the
method is to modulate the argument of a cosine function with a function that has
an S-graph. The modulation effect is expressed in the compression of the cosine

oscillations in the region of the highest steepness of the S-curve, which leads to



a significant improvement in the approximation properties of the polynomials. A
parameter has been introduced that allows approximations to be performed with
polynomials of the lowest possible degrees - third and fourth, with very high

accuracy and low computational complexity.

The method is suitable for the synthesis of digital filters and antenna
arrays with selectivity very close to the ideal and small number of elements. The
theory is illustrated by numerous examples, accompanied by Matlab® programs.
The monograph is intended for professionals in the field of approximation

theory as well as practitioners.

Group ,,I'“, Indicator 7. Eleven scientific publications in journals that
have been referenced and indexed in world-renowned databases of scientific

information — Scopus.

Apostolov, P. S. Linear Equidistant Antenna Array with Improved
Selectivity, IEEE Transaction on Antennas and propagation, Vol.59, IssuelO,

pp.3940-3943, Aug. 2011.

The article is published in the prestigious scientific journal IEEE
Transaction on Antennas and propagation, which has a current impact factor

4.435.

The theory and method for synthesis of linear equidistant antenna arrays
are described in the article. The theory is based on an approximation with
compressed cosines of a Kronecker delta function with a trigonometric
polynomial. A basic function is defined to produce a sharp directional beam
pattern and low side emissions. The parameters were analyzed and compared to

the antenna arrays of Dolph-Chebishev and Riblet.

Apostolov, P. S. Method for FIR filter design with compressed cosine
using Chebyshev’s norm. Signal Processing Elsevier, Vol. 91, Issue 11, pp.

2589-2594, Nov.2011.



The article was published in the prestigious scientific journal Signal
Processing by Elsevier Publishing House with a current impact factor of 4,086.
The article uses the method of compressed cosines for the synthesis of digital
filters. The results described are of interest to the scientific community, as
evidenced by citations in foreign-language scientific articles, monographs and

dissertations.

Apostolov, P. S. Three-element broadband narrow beam without side
lobes array antenna, IET Microwaves, Antennas & Propagation (Volume: 10,

Issue: 11, 8 20 2016), pp. 1212 — 1217.

The article was published in the scientific journal of IET, with a current
impact factor of 2.036. A method for obtaining an antenna array of three
elements with theoretical ideal selectivity, no side radiation, arbitrarily narrow
radiation pattern is described. The advantage of the antenna array is that its
parameters do not change with the geometric dimensions and frequency range.
The results have been cited several times in scientific journals. The antenna
array has been recognized as a "Utility Model" by the Patent Office of the
Republic of Bulgaria.

Apostolov, P. S., B. Yurukov, A. Stefanov. An Easy and Efficient Method
for Synthesizing Two-Dimensional Finite Impulse Response Filters with

Improved Selectivity. IEEE Signal Processing Magazine, Sept. 2017, pp.180-
183.

The article was published in the prestigious scientific journal IEEE Signal
Processing Magazine with a current impact factor of 7.602, in which the
applicant is the first author. An original and effective method for the synthesis of
two-dimensional digital filters is described. A sigmoidal function is used with a
parameter that determines the selectivity of the filter. As a result, the selectivity
and speed of calculating the two-dimensional filter are increased many times

over other methods.



In the same group, the candidate included 7 reports from international
conferences indexed in the IEEE and Scopus database. Of these, Assoc. Prof. P.
Apostolov is the first author. Noteworthy are the reports:

Apostolov, P. S. Antenna Array Synthesis Using Method of Compressed
Cosines, PIERS 2013, 12-15 August 2013, Stockholm, Sweden, pp. 1818-1822.

The compressed cosine method approximates an ideal antenna array
pattern. An optimal third degree polynomial is obtained. The antenna array has
three Liineberg dielectric lenses. The time functions for forming the lattice

factor are plotted.

Apostolov, P. S., A. Stefanov, S. P. Apostolov. A Study of Filters
Selectivity with Maximally Flat Responses with Respect to Hausdorff Distance,
9th National Conference with International Participation, ELECTRONICA
2018, pp. 1-4.

Sigmoidal functions, such as approximations of an ideal low pass filter
function, have been investigated for the Hausdorff distance. Formulas for
determining the Hausdorff distance of the studied functions are presented.
Comparative analysis shows that the integral Gaussian error function has the

least Hausdorff distance, which implies that it has the best selective properties.

Apostolov, P. S., A. Stefanov, 1. Nedialkov, Efficient Two Dimensional
Filter Synthesis, 2018, 26th Telecommunications Forum (TELFOR), pp. 1-4.

A sigmoidal function is applied - Complementary integral Gaussian error
function with double modulation of the argument, for synthesis of two-
dimensional digital filters. Formulas for filters with different geometric shapes

are offered.

Apostolov, P. S., A. Stefanov, I. Nedialkov. A Study of Spatial Filter
Banks with a Luneburg Lens, 18th IEEE International Conference on Smart

Technologies, EUROCON 2019, Novi Sad.



The report proposes an idea and explores the feasibility of implementing a
5-generation Liineberg lens antenna for mobile communications. Formulas for
antenna parameters are displayed. The results are demonstrated by a Matlab®

simulation.

Group ,,I'“, Indicator 8. Scientific publication in non-refereed peer-

reviewed journals or in edited collective volumes.

According to this indicator, the candidate has submitted 23 scientific
publications in scientific peer-reviewed journals and reports at national and
international conferences. Nine of them are standalone, the rest with co-authors,

with Peter Apostolov being the first author in all.

Topics of publications include the development of the theory of the
method of compressed cosines, studies of approximations with sigmoidal
functions, various applications in the field of antenna arrays, acoustic
microphone arrays, digital filters, processing of acoustic signals, the study of
psychological stress in human speech. Of particular interest are publications that
further develop the theory of the method of compressed cosines, as well as

studies of sigmoidal functions for the purposes of communication means.

Apostolov, P. S. New analytical dependences related to the approximation
method of compressed cosines. TELECOM'2014 International Conference, 23-
24 Oct. XII. 2014, NTSC, Sofia, Bulgaria, pp. 56-63.

The report empirically derives the equations for determining the
parameter 3, on which the accuracy of the approximation to the ideal functions
depends. The absolute value of the error using the equations is plotted.
Equations for minimizing the approximation error are analytically derived,

which lead to better results in the applications of the method.

Apostolov, P. S., A. K. Stefanov. Application of new mathematical
functions in the synthesis of linear-phase digital filters. TELECOM'2016



International Conference, 27-28 Oct. XIV. 2016, NTSC, Sofia, Bulgaria, pp. 1-
6.

Analytical dependencies are derived in the report for determining the
parameters of a sigmoidal function - an integral Gaussian error function, which
1s essentially a low pass filter function. The dependencies obtained are related to

the parameters of the low pass filter: irregularity in the pass band, attenuation in

the hold band and width of the pass band.
In the article:

Apostolov, P. S., A. Stefanov, L. Taneva, U. Paskaleva. New efficient
method of approximation of ideal functions with rectangular shapes,

International Journal Knowledge, V, Vol. 14.3, Skopje 2016, pp. 1173-1177,
a summary of the method of compressed cosines is given.
A similar overview in popular form is made in the article:

Apostolov, P. S. New mathematical knowledge of applications in

communication technology. Science, Issue 2/2011, pp. 41-43.

Group ,,E%, Indicator 23 (Published university textbook or textbook

used in the school network)
The applicant is the author of a textbook for universities:

Apostolov, P. S., Electromagnetic wave propagation, Laksprint, 2015,
ISBN: 978-619-189-013-2.

The content of the textbook includes basic theoretical topics related to the
electrodynamic properties of electromagnetic waves propagation media, the
physical laws of radio waves propagation from all ranges in the Earth's
atmosphere and outer space, the structure and physical properties of the Earth's

atmosphere. In connection with the rapid development of cellular radio systems,



current models for urban radio propagation and the propagation of optical waves

in free space are considered.

[II. Major contributions to the applicant's scientific, applied

and teaching activities

From the submitted materials it is evident that for a period of 9 years
Associate Professor Peter Apostolov has published a monograph, textbook and
34 scientific publications. In all publications (except one), Assoc. Prof. Peter
Apostolov is the first author. These results show a good scientific productivity

of the applicant.

Undoubtedly Assoc. Prof. Peter Apostolov is the author of a new method
in the theory of approximations - a method of compressed cosines, which has
been described in monograph work and a large number of scientific articles and
reports. Scientific results find application in the creation of selective systems

with high precision in communication technology.

Very good scientific and applied results have been obtained in studies of
sigmoidal function approximations published in prestigious Impact Factor

scientific journals.

The scientific activity of Assoc. Prof. Peter Apostolov is also reported in
scientific circles outside Bulgaria. Indications for this are citations in prestigious
scientific journals, scientific publications, dissertations. There are 15 verified
reviews in the Publons scientific database by Assoc. Prof. Peter Apostolov. The
reviews are from articles from IEEE, IET, Springer, Willey, which is a good

testimonial and recognition for his scholarly work.

The textbook "Electromagnetic wave propagation" is intended for a wide
range of specialists in the field of radio-communication equipment, students
from higher technical schools, radio amateurs and more. The topics are

developed in detail, without clutter, so that the material is understandable and



easy to learn. Numerous figures, graphs, examples and diagrams contribute to a

deeper learning of the material.
IV. Critical notes and recommendations

I would recommend the candidate to continue the studies of sigmoidal

function approximations and their applications to be published in a monograph.
V. Conclusion

The scientometric tables provided, evidence for scientific projects,
awards, author's certificates, citations, diplomas certify that Assoc. Prof. Peter
Apostolov covers, and in most respects far exceeds, the minimum NACID

requirements for the academic position of "professor".

The analysis of the materials provided gives me grounds in my review to

give a positive assessment of Assoc. Prof. Peter Stoyanov Apostolov.

08.11.2019 Member of scientific jury:

Sofia (Prof. Dr. Georgi Iliev)



