PELLEH3USA

0 KOHKypC 3a 3aeMaHe Ha akajgemuuHarta rbxkHOCT ,J[IPOOECOP“ B oOnmactra Ha
TEXHUUYECKUTE HAYKH B TpodeCHOHATHO HampasieHue 5.3 ,,KoMyHUKalMoOHHA ¥ KOMITFOTBPHA
TeXHUKA’ MO Hay4yHa cHoeuuagHocT ‘‘PagumonpenaBaresiHa W paJMONpHEMHA TEXHHUKA™
(EnekTpoMarHuTHU BBJIHHM M YCTPOHCTBA, PamnokoMyHUKalIMOHHA TeXHUKA), 00siBeH B [IB 6p.
80 01 02.07.2019 1. 3a ny)kaute Ha FO3Y ,,Heodut Puiicku”, ¢ ennHCTBEH KaHIUAAT JOIL. 1.T.H.

unx. [lersp CrosiHOB AOCTOJIOB

Peuensent: npod. 1.1.H. uwxk. Pymen Kupunos Kynues

1. Kpamku 6uozcpagpuunu oannu 3a kanouoama

[Tetsp AnocTosoB e poaen npe3 1956 r. Toii 3apbpiiBa TY-Codust mpes 1981 r. karo
MarucThp 0 CIeUUaTIHOCTTa ,,PannoenekTponuka‘. 3amuTiI € J0KTopcka aucepranus B TY -
Codus npe3 2006 r. u gucepranms 3a HaydHaTa CTeNeH ,,JJOKTOp Ha TEXHUYECKUTE HAYKHU '
BbB Boenna akamemwus ,I'. C. PakoBcku® mo cnemuanHocrra ,,PanuomnpenaBaTtenHa u
paguonpuemna texuuka“ npe3 2010 r., yrespaena ot BAK.

TpynoBusT craxk Ha KaHauaTa 3amoysa npe3 1981 r. kaTo MHKEHEP—KOHCTPYKTOP B
NCO-Codus. Ot 1982 1. 1o 2012 r. Toit padotu B MHCTUTYT 3a cnienuanHa Texuuka Ha MBP,
KkpaeTo craBa cT.H.Cc. |l cremen. Ot 2012 r. go 2015 r. Toii e nouent BbB BY “Konex no
TEJIEKOMYHHUKAIIMU U TIOUIN’, KHJIETO CTaBa PbKOBOJIUTEIN Ha Kart. ,,be3:kMuHU KOMYHUKAIIUU U
pasnpwckBane. Ot 2015 r. go cera paboru kato goueHt B O3V ,,C. Heodut Puncku®,
kpaeTo oT 2018 r. 1o cera pbpkoBoau KaT. ,,KOMyHUKallMOHHA M KOMIIIOTbpPHA TEXHUKA U
texHnosoruu*‘. Toit 3Hae Ha TOOPO HUBO AHTIUNCKH, PYCKU U ()PEHCKU €3HK.

OOmusaT Opoil Ha HeroBuTe HayyHM mnyonukanuu e Hajx 80. 3a cBosTa HaydHa
MoHorpadus Toil e HarpajJieH ¢ rpamoTta oT CYD B KOHKypca 3a BUCOKM Hay4HU MOCTUKEHUS

npe3 2014 1.

2. Xapakmepucmuka Ha4 HayYHama u Hayu4yHo-npujioiicHama

npPoOyKuuA Ha KaHouoama

3a ygacTuTe B KOHKYpca KaHAUIATHT € MPEICTaBUI 00110 36 HAyYHH TPY/a, KOUTO HE
MOBTApSAT IpeacTaBeHuTe 3a ,,Jlouent®, ,,Jlokrop* u ,,Jloktop Ha TexHnueckute Hayku*. Te ca
paszeneHu B CIeAHUTE 4 Tpymu:

® nvpsea 2cpyna. MOHOrpa(I)I/IH C CAUHCTBCH aBTOP HCT’bp AIIOCTOJIOB ChC 3ariiaBHe
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,2MareMatnyecku MNpUOIMKEHUSI C KOMIPECHpPaHH KOCHHYCM M TEXHH MPHIOXKEHUA ,
nybonuKyBaHa ot u3l. ,,M. Jpunos*, 2012 r. (201 ctp.);

® gmopa ecpyna: HaydyHU [yOonukauuu, pedepupaHd U MHACKCHPAaHU B
CBCTOBHOM3BECTHHU 0a3M JIaHHU 3a HaydyHa MHpopmanusa: Scopus - 8 6p. ¢ H=3; IEEE Xplore
Digital Library - 5 6p., Google Scholar - 10 6p., u ap.;

® mpema epyna. HaydyHH NyONWKauud B HepepepupaHd CHHCAHUS C HaydyHO
pelieH3upaHe WiK B peAaKTHPaHU KOJIEKTUBHHU TOMOBE - 23 Op.;

® yemevpma cpyna: YY4EOHMK IO JAMCLHUIUIMHATAa ,PasnpocTpaHeHue Ha
€JIEKTPOMArHUTHUTE BBIHU ¢ eNMHCTBEH aBTop I1. AmocTosios, uznaaena ot ,,Jlakcripuur®,
2015 1. (132 ctp.) 3a CTyOEHTUTE OT CHEHUATHOCTTA ,,BE3KWYHU KOMYHHKAIUU M
pasnpbckBaHe Ha ,,Bucuero Yuunumie no Tenekomynukauuu u [Homu* - Codust.

OT mocouyeHWTE TPYAOBE NpHEeMaM 3a peleH3upaHe ob0mo 33 Op. W OTXBBPIAM
octananute 3: Tpyx [ 18], koiiTo € chkpaTeHa Bepcus Ha Tpy [4], u Tpymose [23] u [32], kouto
ca peBO/IM Ha OBJATapCKHu €3uK pecil. Ha Tpyxose [3] u [10].

Cnopen Opost Ha aBTOpUTE pelieH3UupaHuTe 33 Tpyla ce pa3mpeneisaT KaKTo CleiBa:
camocrositesrHu — 13 6p. (39%), ¢ equn cpaBTop - 10 6p. (30%), U ¢ ABa ¥ MOBEYE CHABTOPA -
10 6p. B 18 ot TpynoBete B cbaBTOPCTBO IleThp AMOCTONIOB € Ha MBPBO MSCTO, KOETO IMOKa3Ba
HEerosara BOJIEIIa POJIsl 32 MPUHOCUTE B TAX. OT BCUUKU MIPUETH 32 pelieH3upane ctatuu 16 op.
(48%) ca Ha aHTIIMICKY €3HK.

Crniopen MACTOTO Ha MyOJMKYBaHE BCUUYKH PELEH3UPAHU CTaTHM CE Pa3NpeiesisiT Mo
CIIeTHUSI HAUUH:

® B MeXIyHapoaHu HayuHu crucanus ¢ Ud: 5 6p. (,,IEEE Transaction on Antennas
and propagation®, ,,Signal Processing*, ,,IET Microwaves, Antennas & Propagation®, ,,IEEE
Signal Processing Magazine®, ,,Intern. Journal Knowledge*) ¢ o6m U® - 20.7;

® B HAllMOHAJIHU Hay4HU pedepupanu cnucanus 6e3 Ud: 3 6p. (B “E+E”-206p.ul-B
,,Hayka®);

® B Hay4yHH KOH(epeHuu: o010 23 op. (MexayHapoanu - 17 Op. u Hail. - 6 Op.).

3a U3HECEHUTE CTaTUUTE B HayyHU KoHpepeHuuu npe3 2019 r., kouto npeacrou aa
ObJaT myONIMKYyBaHHU, ca IIPEICTaBEHU ChOTBETHU JOKYMEHTH 3a TAXHOTO npuemane. [1o cBoeto
ChIIbPKaHHWE BCUYKHU PElIEH3UpaHU TPYIOBE MOMagaT B Hay4HaTa 00JacT HA CHEIUATHOCTTA
“PaguonpenaBareinHa u paJuonprueMHa TeXHuka” (,,ENeKTpoMarHuTHH BBJIHU M YCTPOHCTBA™),

10 KOSITO € OOSIBEH HACTOSIIINS KOHKYPC.



BbposT Ha 3abens3aHuTe MUTHpaHUS Ha TPYIOBETE Ha KaHIuIaTa B JIPYTd HAyYHU
TpyaoBe € obmo 17 Op., oT xouto 14 ca myOnuKanmuu B MEXI. HAyYHU KOH(DEPEHINH H
cnucanwus. ['omsima yact ot nutupanusrta (12 Op. B mociennure S 1.) ca B ctatuu, pedepupanu
B CBETOBHOM3BECTHM ©Oa3W JaHHM 3a Hay4yHa uH}opmarumsa: Scopus, m ap. TakuBa ca
cnucanusara ,JEEE Antennas & Propagation Magazine®, ,,Microwaves Antennas &
Propagation®, ,,Advances in information Sciences and Service Sciences®, ,,Signal Processing®,
,,Journal of Telecommunications*.

Kanaumarst e penensupai obmo 14 craruu 3a Hayunu crimcanus ¢ Ud, naaexcupanu
B 6a3zata qanau Web of Science. Ot 2011 r. 10 cera goi. AMocToJIOB € pbKOBOJIUI 5 HAyYHU
poekTa, oT Kouto 3 ca ¢punancupanu or ®HU. Toii e aBTop Ha 1 mone3eH Mozen 3a aHTEHa,
npusHat npe3 2015 r. ot [larentHoTo BemomcTBO Ha PenybOnuka bearapust 3a HyxauTe Ha
MBP. Hsama gannu 3a noiy4eH HKOHOMHYECKH e()eKT OT BHEJIPSIBAHE HA aHTEHATa.

B 3akmiouenue mie orOenexa, 4ye HAyKOMETPUYHUTE MOKAa3aTeNM Ha IsjlaTa HaydHa
MPOIYKIMS Ha KaHAWJaTa HAAXBBPIS 3HAYMTECTHO MUHUMAIIHUS OpOW TOYKH, HEOOXOIMMH

cniopen n3nckBanusata Ha HALIWU]] 3a nmpuckknane Ha akaJieMAYHaTa JUThKHOCT ,,1podecop.

3. OcCHOBHM TNPHHOCM B HAy4YHaTa, HaYYHO-MPUJIOKHATA M
npenojaBaTe/cKa AeHHOCT HA KaHAUAAaTa

Hayunume npunocu
Te ca CBbp3aHu CbC CHh31aBaHCTO HA HOBU MCTOAW U AJITOPUTMHU, KOUTO MOTAT Ja CC

0000IIIT O CIIEAHUS HAUWUH:

1. [lpennoxxeH € HOB MaTeMaTHMYECKM METOJ 3a alpoKcHUMalus Ha (QYHKIUU C
IIpaBOBI'bIIHA (POpPMaA, OCHOBaHA HA TpUroHOMeTpu4yHH nojuHomi [1,3,4,30]. C nomorura Ha
MOJIyJMpaHe Ha apryMeHTa Ha (YHKLUMATA KOCHHYC ¢ S-o0pa3Ha (yHKIMS ce HamalsiBa
3HA4YUTEIHO YECTOTaTa Ha OCLMJIALMY Ha KOCHHYCa B 00JIaCTTa HA Hal-rojsMara CTpPbMHOCT

Ha S-KpHUBaTa U B pe3yJTaT ce no100psBaT anpoKCUMAllMOHHUTE CBOMCTBA HAa IOJIMHOMMUTE.

2. lepunupanu ca 4 6a30BM MoAyaupamu GyHKIIUHA (CUHYC, apKYC TAaHT€HC, TAHTEHC
XUNepOoauYeH U MHTerpaiHa l'aycoBa (QyHKIMsS Ha Tpelikara) U ca U3BEACHM M3pa3H 3a
CbOTBETHUTE MM aNpOKCUMAalUMOHHUM moiuHomu [1,9,24]. BbBenen e mapamerspa B 3a
peryiaupaHe Ha CTpPbMHOCTTa Ha MOAyJMpaiara GyHKIHUA U Ha YecToTaTa Ha OCLMJIALUMU Ha
n3bpanara OazoBa ¢yHKIUS. B pesynrar anmpokcumanusita ce HM3BBPIIBA C TOJWHOM OT
Bb3MOXHO Hal-HHUCKa CTEeNeH - TpeTa MU 4YeTBbPTa, KOETO BOJM /0 HaMmallABaHE Ha

HU3YUCIIUTCIIHATA CJIOXKHOCT 3a ONPCACIIIHC Ha IMMOJIMHOMA U OCUTYPSABAHC HA MHOI'O BHCOKa
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TOYHOCT Ha allpOKCHUMaIus.

3. V3BeneHUM ca HOBM MAaTeMaTWYeCKH 3aBHUCHMOCTH, OINPEICISIIM TOYHOCTTa Ha
alpOKCHMAIUsl  4Ype3 H3MOJI3BaHE Ha TNPEAIOKCHHTE TPUTOHOMETPHYHH  TOJHMHOMH
[1,25,26,27]. VI3BbpIlIEH € CPAaBHUTEJICH aHAJIM3 HA TOYHOCTTA Ha anpokcumanus Ha AUX Ha
uneanes HY nepekypcuBeH MudppoB GUATHP O OTHOIICHHE HA Ta3u, MOJTy4YeHa 110 METOo/Ia Ha
Parks u McClellan. Pesynrature oT wm3ciaenaBaneto Ha edekxra Ha Gibbs mokaspar, ue
anpOKCHMAIUATa TI0 METOJla Ha KOCHHYCHTE, MOJIYJIUpPaHU C MOMOIITa Ha 4-Tata 0a3oBa

¢byHkuus, e Haii-0m3Ka 10 mpaBobreaHaTa GyHKIMs, onucBama AUX na uneanen HUD.

4, Uscnensanu ca anpokcumanuu Ha AUX Ha uaeanen mudppo HUD Bb3 ocHOBa Ha
CHUTMOMJIHU (YHKIMH, W3noi3Bamiu pascrossuuetro Ha Hausdorff [7]. U3Benenu ca
AHAJIMTUYHM U3pa3H 3a celeKTuBHOCTTAa Ha uudpo HUD ¢ makcumanHo miuocka AUX u ca
OTpe/ieNiCHU MapaMeTpuTe Ha anpokcumarus. [IpennoxkeHu ca aHATUTUYHYA 3aBUCUMOCTH Ha
paznuuHu S-QyHKIUU 3a ompeneisHe Ha pa3ctosHuero Ha Hausdorff. Ot ananmmuza nHa
IIOJIyYE€HUTE PE3YJITaTH € YCTAHOBEHO, Y€ MPUJIaraHeTo Ha uHTerpaiHara ['aycosa pyHkuus Ha
rpemkata (4-tata 0a3oBa (YNKIHUS) OCUTYpsiBA Hal-moOpa CEJNIEKTUBHOCT HAa IU(PPOBUTE
dbuntpu.

Hayuno-npunosicnume npunocu

Bendky HayqHO-TIPHIIOKHU TIPUHOCH B PEIIEH3UPAHUTE CTATUU MOTaT Jia ce 0000ImsT
B Tpu Tpymna. B mbpBuTE ABE Ipynu ce BKIIOYBAT MPUHOCH, MOJYUYEHU KATO CIEICTBUE Ha

OIMMUCAHUTE MTO-TOPC HAYYHH TPHUHOCH.

1. CuHTe3upaHu ca Kjlac aHTeHU U MUKPO(OHHHU PEIIETKH C MTOBHILIEHA CEIEKTUBHOCT,
KaTo: JMHEWHAa EKBUAMCTAHTHA aHTEHA [2]; JMHEHHA aHTEHHA peuleTka C TpU JIEIIM Ha
Luneburg [5,28,34]; Tpu-eneMeHTHATa EKBUIMCTAHTHA JTHHEHHA aHTCHHA PeIIeTKa ¢ ONHOMHHU
kKoepuuueHTH ©O0e3 cTpaHWyHM wu3abuBaHusa [10]; MHOroiapueBa aHTEeHa 3a MOOWIIHU
KOMYHHKAIIMH OT TeTa renepanus [31]; nuHeliHa ekBUIUCTaHTHA MUKpO(dOHHA perteTka [19];
JieBeT-eIeMeHTHAa  JIMHeMHa  MukpodoHHa  pemetka [20], u©  Tpu-eIeMeHTHa

CBPBXIIMPOKOJICHTOBA aKyCTHYHA pemieTka [22,33].

2. Cuntesupanu ca kiac HepekypcuHu upposu ¢uarpu (FIR) ot pasnuuen tum ¢
MOBHIIIEHA CeNeKTUBHOCT, kKaTo: 2D FIR ¢untpu ¢ paznmmyna ¢popma Ha AUX, ocHOBaHU Ha
uHTerpasiHara [aycoBa ¢yHkuus Ha rtpemkara [6]; 2D FIR ¢unrpu, ocHoBanm Ha
KOMILIEMEHTapHa HHTerpaiHa ['aycoBa ¢pyHkuus Ha rpemkara erfc(.) ¢ Mogynanust Ha HeMHuUs

apryMeHT ¢ wuHTerpaiHata ['aycoBa ¢ynkums Ha rpemkara erf(.) [8]; mpoctpancTBeHM
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¢bunTpoBu OaHKHU C AMeNeKTpUYHa Jiena Ha Luneburg 3a npusiokeHue B KOMyHUKAIIHOHHUTE
cucteMu OT meto mnokosieHue [11]; tecHonenroBu umdppou pexypcuBau (lIR) dunrpu,
OCHOBaHH Ha anpokcumManus Ha GyHnkiusara Ha Kronecker B metpuka Ha Chebyshev [14,16];
HY®, yusaro AUX anpokcumupa HaeaiHaTa ¢ momMornra Ha OasoBata (yakius erf(.) wu
mojuHoM OT 4-ta crened [13,17,35]; 2D FIR ¢uaTpu, OCHOBaHH Ha YECTOTHO MOIYJIMPAHU

kocunycH [15], u nuneiino-¢pa3oBu udposu duirpu [29].

3. HampaBeHa e olLieHKa Ha ICHXOJIOTHUYEH CTPEC B YOBEIIKaTa ped Bb3 OCHOBA Ha
tpancopmanusata Ha Hilbert-Huang [21]. TIpemiokeH € MOJIMHOM OT YETBBPTA CTEICH C
MHOT0 JOOpY anmpOKCUMAIIMOHHU CBOICTBA, MPEIHA3HAYCH 3a CHHTE3 HAa HU(PPOBU QUITPH 3a
aHaJIM3 Ha 3BYKOBU CHUTHAJIM M IPOEKTUPAHE HAa AHTEHHM M MUKPO(DOHHHU DEUIETKH C
IPUJIOKEHHE B KOMYHMKAallMOHHAaTa TexHuKa. Monenupana e |P-6a3upanHa KoprnopaTHBHA
Mpexa C pa3IMyHO TpapUIHO HATOBAapBAHE 3a ONpEACITHE Ha HEHHOTO BpeMe 32 KOHBEpTHpaHe
IpU pa3jMYyHU HATOBAapBaHHUS C M3IIOJI3BAHETO Ha pa3jIMYHU JAMHAMUYHM IPOTOKOJIM 3a
MapuipyTtusupane [12].

llpenooasamencka devnocm na KkaHouoama

Jlom. ATOCTOJIOB € BOAWII JICKIMH T10 CIEAHUTE S5 NUCHUIUIMHMA OT y4eOHUs IUTaH Ha
I03VY: ,,PaznpocTpanenue Ha €IEeKTPOMArHUTHUTE BbJIHU U €JIEKTPOMAarHUTHA CbBMECTUMOCT ",
»PaIUOBBIHK U  paAUONMHUU", ,AHTeHHO-QuAepHU ycTpoucTBa®“, , ONTHYHU U
KOMYHHUKAIIMOHHU cuctemu’, u ,lludpposa tenesmsmusa“. [lo mppBara AuCHMIUIMHA € W3AaJ
y4eOHUK, KOMEHTHPaH MO-TOpeE.

Obwa oyenka na npedcmasenume om KaHOUOama cmamuu

Te ca mpaBWIHO CTPYKTypuUpaHH, LIUTUpAaHATa B TAX JIMTEpaTypa € aJeKBaTHa U
aKTyaJHa, M MOJIyYeHUTE Pe3yJITaTH ca CPAaBHEHM C TE€3HM B MEXJyHapojHaTa JuTepatypa. B
MOHOTpadusTa U B rojisiMa 4acT OT CTATUUTE Ca 3BEJICHU HOBU MaTeMaTUYeCKH 3aBUCUMOCTH,
ype3 KOUTO ca pa3padOTeHHW CHOTBETHM HOBHM QJITOPUTMU U mporpamu Ha Matlab 3a
MIPOEKTUPAHETO HA PA3JIMYHU THIIOBE AHTEHHW, aHTEHHU U MUKpOopoHHU pemeTku u LD c
BUcoKa edekTuBHOCT. IIpn3HaHMeTo 3a KauecTBaTa Ha MOJIYYEHUTE OT KaHAMWJATa HAyYHH
pe3yaTaTu € OTpa3eHO B HErOBUTE MyOIMKAallMM B PEHOMHPAHU MEXAYHApOJHU CIUCAHUS C
Bucok M® B obnactra Ha anTeHuTe u nudponara ¢unrtpamus, kato ,,JEEE Transaction on
Antennas and Propagation” (IF 4.13), ,,JEEE Signal Processing Magazine“ (IF 5.23), ,,Signal
Processing® (IF 4.08), u ap.



4. Kpumuunu 6enexcku u npenopvKu

Te morat 1a ce 0000IIAT O CIICAHUS HAYUH:

1. Pazpaborenute 2D FIR nudposu ¢puntpu umatr AUX ot poTarimoHeH THII, TOPaIn
KOETO Te ca Hepasaenumu. [1o Ta3u npuyrHa W3YHCIIUTENTHATA CII0KHOCT Ha KOHBOJTIOIHATA HA
u(ppoOBOTO HM300paKEHHWE C MaTpHIaTa Ha KOe(UIMEHTUTE Ha HepaznenuM (uitep e
3HAYMTEIHO MO-TOJIsIMa OT Ta3W 3a pa3leNiuM. PemaBaHeTo Ha TO3M MpOOJIEM M3HMCKBA Ja ce
aHATM3UpPaT BB3MOKHOCTHTE 3a IEJIOYHCICHO TIpeACTaBsiHE Ha KOCDUIIMEHTUTE Ha
bunTpupaiiaTa MaTpuiia ¥ 3a ONTUMH3alUs Ha HEWHUTEe pasMmepu. [lpemopbuBam Ha
KaH/IMJaTa J]a HAaCOYM CBOMTE OBJCIIN U3CIICABAHUS KbM Pa3pa0d0TBaHETO HA HOBH aJIalITUBHU
2D ¢untpu ¢ oBUIIEHA CEJICKTHBHOCT U YBEIHMUYEHO ObP30JICHCTBUE OT PEKYPCUBEH THII.

2. TepMUHBT ,,KOMIPECHUPAHN KOCHHYCH “, U3II0JI3BaH B MOHOTpa(duUsiTa U B MHOTO OT
nyONMKAalMUTe Ha KaHIWAaTa, € HETOYeH. B ciydas KOCMHYCHHMTE (QYHKIMH HE Ce
KOMITPECHpPAT, a BCBHIIHOCT TSAXHATA YECTOTA C€ MOAY/IHpa ¢ u3bpaHa S-QpyHKIUsA. 3aToBa I10-
TOYHO € TOPHUSIT TEPMHUH J1a C€ 3aMEHH C ,,4€CTOTHO MOAYJIUPAHH KOCUHYCH".

3. B MoHOTpadusTa U B HIKOU OT TPYIOBETE € M3IOJ3BaH TEPMHHA ,,[IPEaBaTCIHA
¢byuknus Ha nuppoB GuwiThp”’, o3HaueHa ¢ H(w), HO BCHIIHOCT TOBA € 03HaYeHHETO 32 AUX
Ha ¢unTbpa. KakTo e u3BectHo, npenasarennara ¢pynkuus Ha 1D ce nedunupa B z-o6nacrra
u ce o3navaBa ¢ H(z). Cien 3amecTBane Ha Z=eXp(jm) ce mojy4yaBa ChOTBETHATA KOMIUIEKCHA
npeaBaTeHa XapakTepucTuka Ha puntbpa H(jm), uuniito moayn e AUX.

4. B pasnen ,,ipUHOCH™ HAa HETOBUS YYCOHMK KaHIUAATHT MUIIE, 4Ye ,,B bwirapus
MoBeYe OT TPH JECETHICTHS HE € M3/IaBaHO Y4eOHO MocoOHe MO pa3lpOCTpaHCHUE Ha
€JICKTPOMArHUTHH BBIHU . TOBa HE € TOYHO Taka, 3all0TO B TO3M NEPHOJ Ca U3JAJCHU IOHE
omie 2 y4eOHHKA 110 ,,PasmpocTpaHeHne Ha eNeKTPOMarHUTHUTE BBIHU, ChOTBETHO OT CY 1
HBY mpes 2014 .

[TocovyeHuTe KpUTHYHH OCJICKKH HE TIPOMEHST PHUHOCUTE, TIOCTUTHATH B CTATHHUTE HA
KaHauaarta. Mosra o0ma mnpernopbka KbM HEro € nga ObjJe MO-TPelu3eH B CBOSATA
IpernoaaBaTeicka JeHHOCT 0 OTHOIICHHE Ha M3M0J3BaHaTa TEPMUHOJIOTHS ¥ IMTHPAHETO Ha

Hu3ganacHarTa g0 cera y Hac JIMTEparypa 1o Ta3u TCMaTHKa.

5. 3axknarouenue
OCHOBHOTO, KOCTO XapaKTepmea KaHauaarTra, € BUCOKOTO HUBO HAa HET'OBaTa Haquo-
HN3CIICA0BATCIICKA U Hay‘-IHO-HpI/IJ'IO)KHa ,Z[CI>'IHOCTI/I 3a pemaBaHe Ha aKTyaHHI/I TCOpeTI/I‘-IHI/I n

MPWIOXKHU MpoOJIeMH B 00JacTTa Ha paauolnperaBaTesHa U pajguonpueMHa TexHuka. [lo
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cera Ilerbp AmocTonoB MMa HaTpymnaH 38-TOAMILIEH OIMUT, OTHAYaJo0 KaTO HH)KEHep-
KOHCTPYKTOp, a ciies ToBa ot 2012 r. karo goueHt BB BYTII, u ot 2015 r. - nouent B FO3V.

OneHsBaliki LSUIOCTHATA HAayYHO-U3CIIEOBATEICKA U MPENoJaBaTesicka AEHHOCTH
Ha KaHAWJaTa ¥ ChIAbP)KAIUTE CE B HETOBUTE MYOJMKALMM HAyYHH U HAyYHO-TIPUIIOKHHU
MPUHOCH, CUUTAM, Y€ T€ MOKPUBAT M3IsI0 Kputepuute Ha [IpaBuinuka Ha FO3Y u 3akona
3a PaszBurue Ha Axanemuunus CwctaB B PenyOnuka bbirapus mno oTHolieHue Ha
IIPETEHIUPAHATA JJIBKHOCT.

B®3 ocHOBa Ha rOpHMTE MOTHBHM IIpeUIaraM Ha yBaxkaeMoTo HaydHo *ypH HammbiIHO
yOeneHo na mpuchau Ha Jol. A.T.H. UHX. [leTbp AmocTonoB akageMuyHaTa ATbKHOCT
,IIpodecop™ B mpodecnonanHoro HampasineHue 5.3 ,,KoMyHHKallMOHHA U KOMIIOTHpPHA
TEXHUKA’ MO0 AUCUMIIMHUTE  “ENEeKTpOMAarHUTHU BBIHM M YCTpOMCTBA® U

,,PaINOKOMyHHKAallUOHHA TeXHUKa” 3a HyxauTe Ha FO3Y-bnaroesrpan.

07.11.2019 . Peyenzenm:



REVIEW

for the competition for occupation of the academic position "PROFESSOR" in the
field of technical science in the professional direction 5.3 ,,Communication and
computer technology”, scientific subject “Radio transmitting and receiving
equipment”  (,,Electromagnetic waves and devices”, , Radiocommunications
equipment®), announced in State Newspaper No. 80 from 02.07.2019 for the needs of
the South-West University "Neofit Rilski", with only candidate Assoc. Prof. Dr. Sc.

Eng. Peter Stoyanov Apostolov

Reviewer: Prof. Dr. Sc. Eng. Roumen Kirilov Kountchev

1. Short biographical information about the candidate

Peter Apostolov was born in 1956. He graduated at TU-Sofia in 1981 as a MSc
in ,,Radioelectronics®“. He defended his doctoral thesis at TU-Sofia in 2006 and a
dissertation for the scientific degree ,,Doctor of Technical Sciences™ at the Military
Academy "G. S. Rakovski” in the specialty ,,Radio transmitting and receiving
equipment® in 2010, approved by the Higher Attestation Commission.

He started to work in 1981 as an engineer-designer in the Institute for Special
Optics-Sofia. From 1982 until 2012 he is with the Institute for special equipment of
the Ministry of Interior, where he became Senior Researcher - Associate second
degree. From 2012 until 2015 he was an Assoc. Prof. at the High school ,,College of
Telecommunications and Posts”, where he becomes the head of the department
,,Wireless communications and broadcasting®. From 2015 until now he works as an
Assoc. Prof. at the South-West University "Neofit Rilski", where from 2018 he is the
chief of the department ,,Communication and computer technology“. He knows
English, Russian and French at a good level.

The total number of scientific publications of the candidate is more than 80. For
his scientific monograph he was awarded with a charter from the Union of Scientists in

Bulgaria in the competition for high scientific achievements for 2014.
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2. A record of the scientific and scientific-applied production of the

candidate

For the participation in the competition, the candidate presented jointly 36
scientific works which are different from the publications presented for obtaining the
titles Associate professor, Dr. and Doctor of Technical Sciences. They are divided into
the following 4 groups:

e First group: A monograph with only author Peter Apostolov, entitled
,,Mathematical approximations with compressed cosines and their applications®,
published by ,,M. Drinov* publishing house in 2012 (201 pages);

e Second group: scientific publications in peer-reviewed issues, indexed in
world-known databases for scientific information: Scopus - 8 units, with H=3; IEEE
Xplore Digital Library - 5 units, Google Scholar - 10 units, etc.;

e Third group: Scientific publications in peer-reviewed journals or reviewed
joint volumes, which are not referenced in the world-known scientific databases - 23
units;

e Fourth group: Handbook on ,,Electromagnetic waves propagation®, with
only author Peter Apostolov, Published by ,,Laksprint, 2015, (132 pages) for the
students from specialty ,,Wireless communications and broadcasting* of the ,,Higher
School of Telecommunications and Posts* - Sofia.

From the presented works | accept for reviewing 33, and reject the remaining 3:
publication [18] which is an abbreviated version of [4], and works [23] and [32] which
are translations in Bulgarian of works [3] and [10], respectively.

In accordance with the number of authors, the reviewed 33 works are divided as
follows: individual — 13 units (39%), with one co-authors - 10 units (30%), and with 2
or more co-authors - 10 units. In 18 of the publications in co-authorship, Peter
Apostolov is the first author which shows his leading role in the investigation. From
the accepted for reviewing papers, 16 (48%) are in English.

Depending on the place of publication, all reviewed papers are divided as
follows:

e in international journals with IF: 5 units (,,IEEE Transaction on Antennas
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and Propagation®, ,,Signal Processing*, ,,IET Microwaves, Antennas & Propagation®,
,IEEE Signal Processing Magazine“, ,Intern. Journal Knowledge*), with global
IF=20.7;

e in national scientific peer-reviewed journals without IF: 3 units (in “E+E” -
2 units, and 1 - in ,,Nauka®);

¢ in scientific conferences: 23 units (international - 17, and national - 6).

For the presented papers from 2019, which are not published yet, are presented
the corresponding documents which prove the acceptance. The contents of all
reviewed works is in the scientific area of the specialty “Radio transmitting and
receiving equipment” (,,Electromagnetic waves and devices®), for which is the
competition now.

The number of noticed citations of the publications of the candidate is 17,
from which 14 are publications in international scientific conferences and journals.
Significant part of the citations (12 in the last 5 years) are in papers, indexed in world-
known databases for scientific information: Scopus, etc. Such are the journals ,,JEEE
Antennas & Propagation Magazine“, ,,Microwaves Antennas & Propagation®,
»Advances in information Sciences and Service Sciences®, ,,Signal Processing®,
,,Journal of Telecommunications*.

The candidate reviewed 14 papers for scientific journals with IF, indexed in
Web of Science database. From 2011 until now, Assoc. Prof. Apostolov was the
principal investigator of 5 scientific projects, 3 of which are funded by the NSF. Also,
he is the author of one "useful model™ of an antenna, recognized in 2015 by the Patent
Office of Republic of Bulgaria for the needs of Ministry if Interior. No information is
provided about the economic effect of the implementation of the antenna.

As a conclusion | shall note that the scientific impact of the achievements of the
candidate is much higher than the minimum number of points, needed in accordance
with the requirements of the National Centre for Information and Documentation for

the award of the academic post ,,Professor.

3. Main impacts in the scientific, scientific-application and lecturer's

activities of the candidate



The scientific impact in the publications of the candidate is related to the
creation of new methods and algorithms, which could be generalized as follows:

1. New mathematical method is proposed for the approximation of functions of
rectangular shape, based on trigonometric polynomials [1,3,4,30]. Through
modulation of the cosine function argument with S-shaped image function, is
significantly reduced the oscillation frequency of the cosine in the area with maximum
abruptness of the S-curve and in result, the approximation qualities of the polynomials
are significantly improved.

2. Four basic modulating functions are defined (sinus, arcustangent,
hyperbolic tangent, and integral Gaussian function of the error) and are obtained the
mathematical relations for the corresponding approximating polynomials [1,9,24]. The
parameter B is introduced for the correction of the abruptness of the modulating
function and the oscillation frequency of the selected basic function. In result, the
approximation is executed by using a polynomial of lowers possible degree - third and
fourth - which reduces the computational complexity and ensures high approximation
accuracy.

3. New mathematical relations are investigated which define the
approximation accuracy by using the offered trigonometric polynomials [1,25,26,27].
A comparative analysis is done of the approximation accuracy of the Frequency
Response (FR) of the ideal Low-Frequency (LF) non-recursive digital filter, compared
to that of the Parks and McClellan method. The results obtained for the Gibbs effect
show that the approximation based on the cosine method through modulation with the
4™ pasic function is the closest to the rectangular function representing FR of the ideal
digital Low Pass Filter (LPF).

Scientific-application impact of the candidate

The Scientific-application impact of the candidate in the reviewed works could
be generalized in 3 groups. In the first two groups are the impacts got as a
consequence of the impacts mentioned above:

1. A class of antennas and microphone arrays with enhanced efficiency are

synthesized: linear equidistant antenna [2]; linear antenna array with 3 lenses of
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Luneburg [5,28,34]; three-element binomial array antenna without side lobes [10];
multipath antenna for 5G mobile communications [31]; linear equidistant microphone
array [19]; nine-element linear microphone array [20], and three element broadband
acoustic array [22,33].

2. A class of non-recursive digital filters (FIR) of various kind with
enhanced selectivity is investigated, such as: 2D FIR with various FR shape, based on
the integral Gaussian error function [6]; 2D FIR filters based on the complementary
integral Gaussian error function with modulation of its argument through integral
Gaussian error function [8]; spatial filter banks with dielectric Luneburg lens aimed at
the 5G communication systems [11]; narrowband digital recursive (IIR) filters based
on the approximation of the Kronecker function with Chebyshev metrics [14,16]; LPF
whose FR approximates the ideal one, by using the basic integral Gaussian error
function and a polynomial of 4" degree [13,17,35]; 2D FIR filters based on frequency-
modulated cosines [15], and linear-phase digital filters [29].

3. An evaluation is done of the psychological stress in the human speech
based on the Hilbert-Huang transform [21]. A 4" degree polynomial is offered which
has very good approximation qualities and is aimed at the synthesis of digital filters for
analysis of sound signals and at the design of antennas and microphone arrays used in
communications. A model of IP-based corporative network is done for changing
traffic, used to define the convergence time in traffic change, by applying dynamic
routing protocols [12].

Lecturer’s activity of the candidate

Assoc. Prof. Apostolov lectured the following 5 disciplines in the teaching plan
of SWU: ,Electromagnetic wave propagation and electromagnetic compatibility*,
,Radio waves and radio lines“, , Antenna feeder devices”, ,,Optical and
communication systems®, and ,,Digital television“. He published a handbook for the
first discipline (already commented above).

General evaluation of the presented works of the candidate: they are
structured very well and the referenced literature is related and up-to-date; the obtained

results are compared with these in the international scientific literature. In the
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monograph and in significant part of the papers are investigated new mathematical
relations, through which are developed new algorithms and software (based on
Matlab) used to create various kinds of antennas, and microphone areas and efficient
DF. The high acknowledgment of the achieved scientific results of the candidate is
represented in his publications in famous international journals with high IF in the area
of antennas and digital filtration, as: ,,JEEE Transaction on Antennas and
Propagation” (IF 4.13), ,IEEE Signal Processing Magazine* (IF 5.23), ,,Signal
Processing* (IF 4.08), etc.

4. Critical remarks and recommendations

1. The developed 2D FIR digital filters have FR of rotational kind, and as a
consequence, they are inseparable. As a result, the computational complexity of the
convolution between the digital image and the matrix of the inseparable filter
coefficients is much higher than that for the separable. To solve the problem is
necessary to analyze the possibility for size optimization and integer representation of
the filtering matrix coefficients. My recommendation is, the candidate to aim his
future investigations at the development of new adaptive 2D filters of recursive kind,
with higher selectivity and efficiency.

2. The term ,,compressed cosines®, used in the monograph and in many
publications of the candidate, is not correct. In this case, the amplitude of the cosine
functions is not compressed and their frequency only is modulated through the
selected S-function. This is why, the mentioned term is better to be replaced by
,.frequency modulated cosines*;

3. In the monograph and in part of the presented works, is used the term
,transfer function of the digital filter”, noted as H(w), but in fact this is the filter FR.
As it is known, the transfer function of the digital filter is defined in the z-area and is

noted by H(z). After substitution of z=exp(jw) is obtained the corresponding complex

transfer characteristic of the filter H(jo), whose module is the FR.
4. In the section ,,contribution* of his handbook, the candidate wrote that .,in
Bulgaria for more than 30 years had not been published a handbook on

electromagnetic wave propagation®. But, in this period were published 2 handbooks of
o



SU and NBU.

The critical remarks, given above, do not reduce the scientific impact achieved
in the publications of the candidate. My recommendation is, in his future lecturing he
to be more accurate about the used terminology and the published related literature in

Bulgaria.

5. Conclusions

The main characteristic of the candidate is the high level of his scientific and
application activities aimed to solve topical problems in radio-broadcasting and
radio-receiving techniques. For the present, Petar Apostolov has 38 years of
experience, starting as an engineer-designer, from 2012 - as an Assoc. Prof. in
HSTP, and from 2015 - as an Assoc. Prof. in SWU.

Evaluating the entire scientific-application and lecturers activities of the
candidate and the scientific impact in his publications, | am sure that they
completely satisfy the criteria of the SWU Rules and of the Academic Staff
Development Low of the Republic of Bulgaria for the claimed position. On the basis
of this, I am convinced to suggest the respectful scientific jury to assign the Assoc.
Prof. Dr. Sc. Eng. Peter Apostolov the academic position "Professor" in the
professional field 5.3 ,,Communication and computer technology” in the disciplines
“Electromagnetic waves and devices” and ,,Radiocommunication equipment” for

the needs of SWU-Blagoevgrad.

07.11.2019 Reviewer:



