¥ =
9
‘ &
@

r”a“' HAIIMOHAJIEH BOEHEH YHUBEPCUTET ,,BACHWJI JIEBCKHN”
=

& 5000 rp. Beaimko TwhpHoBo, 0y.1. ,,bharapus” Ne 76

n' Tesedon: (062) 618 822; ¢paxc: (062) 618 899; e-mail: nvu@nvu.bg

14

>

PE3IOMETA HA HAYYHHU TPY/JIOBE

Ha MOJIK. Aou. A-p uHxk. Yasnap Hukonaes Munuyes,
Ha4yaJHUK Ha Karenpa ,,KOMIIOTBpHHA CHCTEMU U TEXHOJIOTUN
BBB (hakynrer ,,Aptunepus, [IBO u KUC” na HBY ,,.B. JleBcku”,
MPEJICTABCHM 32 Y4aCTHE B KOHKYPC 3a ,,ipogecop”

B 00J1aCT Ha BUCLIETO 0Opa3oBaHue 5. TeXHUYECKU HAYKH,
npodecruoHanHo Harpasiienue 5.3. ,, KoMyHUKaIlMOHHA U KOMITIOTbPHA TEXHHUKA ™,
Hay4Ha CMELHATHOCT ,,ABTOMaTU3UpPaHU CUCTEMU 32 00pabOTKa HAa UH(POPMALIHS U
ynpasienue*, 006siBeH B [IB 6p. 106/15.12.2020 r.

I. JUCEPTALUSA, ABTOPE®EPAT U IIYBJIUKALIUU KBM
JAUCEPTALOUATA 3A OHC ,,JOKTOP*.

HucepTtanus Ha Tema ,,Mojienrpane Ha aBTOMaTU3UpaHa CUCTEMA 3a 00padoTKa Ha
uHdopmarusita npu odpateH aneprypen cuutes®, 180 crp., 3amurena npen CHC no
ACYUBO kM BAK BBB Boenna akagemus ,,I'. C. PakoBcku™ Ha 27.06.2003 r., qumioMa
3a OHC ,nmoktop® Ne 28864/30.01.2004 r., aBTrOpedepar u myOJUKAIUU KbM
TUCepTaLUsITa — He HOONeHCam Ha peyeH3upaHe.

II. HAYYHHU TPYAOBE, IPEJCTABEHHN HA KOHKYPCA 3A
AKAAZEMHWYHA JJIBKHOCT ,, JOLHEHT* -
He noonedcam Ha peyeH3upaHe.

1. Monorpadmus.
»,MeTroagm W anropuTMH 3a BbB3CTAHOBSIBAHE HA  PAJAUOJIOKAIMOHHU
M300paKEeHMsI C U3IMOJI3BaHE HAa CHUHTE3MpaHa aneprypa’ — He nooaexcu Ha
peyeH3upate.

2. Hayyna my0auKanusi B U31aHHsl, KOUTO ca pedeprupaHu U HHIEKCHPAHU B
CBETOBHOM3BECTHH 0a3M IaHHU ¢ HAYyYHa uHopMmauus — 6 Op. He nooaescam
Ha peyeH3upane.

3. Hayyna myOaukanus B Hepe)eprMpaHu CIIMCAHMA C HAYYHO pelleH3MpaHe

WIM B PeJaKTHPAHU KOJIEKTHBHM TOMOBe — 5 Op. He noorexcam Ha
peyeHzupare.
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III. HAYYHHU TPYAOBE, IIPEJJCTABEHH HA KOHKYPC 3A
AKAJEMHNYHA JJII'BKHOCT ,,JIPO®ECOP* — 3a peuenzupane.

1. Monorpaduwus.

3aryiaBue Ha NMyO0JIMKALUATA

Pe3rome

Momnorpadus ,, I3KyCTBEH HHTEIIEKT —
TEOpUS U MIPHIOKECHHUE TTPU
pa3lo3HaBaHE HA PAINOJIOKAIIMOHHU
U300paxeHus

B MoHorpadusita ca pasrienanu KIaCHYeCKUTE U
CBBPEMCHHHM KOHIIEMIIMM OT TEOopusATa Ha
W3KYCTBCHMSI MHTEJIEKT U TAXHOTO MPHUIOKCHUE
npu oOpaboTkaTa Ha UHpOpMAIUATa B IU(DPOBU
paIuOJIOKAIIMOHHU CTaHIIMM C W3I0JI3BaHE Ha
npaB CHHTE3 Ha ameprypara Ha aHTeHaTa u
o0OpaTeH CHHTE3 Ha arepTypara Ha aHTEeHATa.

B TeopeTtnueH acnekT € akieHTUPAHO Ha METOAH
U Toaxomd oOT o0jacTra Ha H3KYCTBEHUS
WHTEJIEKT, CBBP3aHU TI0-KOHKPETHO C Pa3BUTHETO
Ha HEBPOHHUTE MPEKHU, TCHETUYHHUTE AJITOPUTMH,
pasMuTara JIOTWKA, MAIIMHHOTO OOydYeHUe u
MAIIMHHOTO caMOOOy4EeHHE.

OT mpuiokHa TJegHAa TOYKA ca MPEICTaBEHU
NPUMEPH 32 M3I0JI3BaHE HAa U3KYCTBCH MHTEICKT
npu oOpaboTkata W ONTUMH3UPAHETO Ha
PaIMOIOKAIIMOHHU HW300paKeHUs, TOJYyY€HU B
paIMOIOKAIIMOHHU CTAaHIIMM ChC CHHTE3MpaHa
amepTypara, KakTo W TPH pa3no3HaBaHETO Ha
Ha0JII0/1aBaHUTE B Ka/ibpa OOEKTH.

W3nom3Bann ca MaTeMaTW4YecKd MOJEIH Ha
CIIO)KHU CUTHAJIM, aJTOPUTMHU 3a TMOJIyuyaBaHE U
perucTpupaHe  Ha  paguMoxojorpama  OT
KOMIUICKCHUTE TPACKTOPHU CUTHAIIA, KAKTO M
METOAM W AQITOPUTMH 3a IHdpoBaTa UM
oOpaboTtka. JleMOHCTpUpaHu ca pe3yiATaTUTE OT
IPOBEACHU YHCIICHU CUMYJIAIUOHHH
EKCIIEPUMEHTH, C KOUTO C€ TIOTBBPIKIaBa
KOPEKTHOCTTA Ha MPEIJIOKEHUTE METOT!, MOJIEIIH
U QJITOPUTMU.

B wuznoxeHwero € W3MONI3BAaH HAy4deH CTHJI Ha
M3Ka3a, HO UJICUTE B OCHOBHUS TEKCT Ca MOSICHEHU
Y WIFOCTPUPAHU 110 ITOIXO IS HAYWH, 32 1a ObaatT
JOCTBITHA W pa3dupaeMu 3a 3aMHTEPECOBAHUS
YUTaTeN, KOWUTO HE € MPOPUINpPaH CIECIHAIUCT B
o0macTTa Ha  W3KYCTBEHUS  HMHTENEKT U
ChBPEMEHHATA PaJMOIOKAIIHS.
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2. HayyHa my0JuKanus B U31aHUs, KOUTO ca pe)epUPAHHU U HHICKCHPAHU B
CBETOBHOM3BECTHH 023U JaHHU ¢ Hay4YHa uHGopmanus — 14 0p.

z

3arsiaBue Ha MyOJUKAIUATA

Pe3rome

IIpouenypa 3a peKOHCTPYKLIHS Ha
Tpun3MepHH nu3o0pakenus ot ISAR
CUTHAJIM MOJYJIMPAaHM C KoJ Ha bapkep

B nHacrosimaTa cratus € nmpecTaBeH TpUuu3MepeH
MOJIeJl Ha CHUrHall ¢ oOpaTHa CHHTE3UpaHa
aneptypa (ISAR) ¢ da3oBa kogoBa Moaynamus ¢
koq Ha bapkep (BPCM). Paspaborena e
KOpeJlalMoHHa MpoIeaypa 3a Bb3CTAHOBSIBAHE Ha
n3o0pakeHue 4pe3 oOpaboTka Ha TPUUZMEPHHU
ISAR  nanHm. N3BBpIIeH e YUCJICH
cuMynanuoHen ekcrepuMmeHT ¢ ISAR curnan c
dazoBa komoBa Moxynaius Ha Barcer, 3a nma ce
JNEMOHCTpUpAa BAIUIHOCTTa Ha TPEUIOKEHUS
moznen Ha ISAR curHam u KopemanvoHHaTa
npoleaypa 3a Bb3CTAHOBSIBAHE HA PaJMONIO-
KallMOHHOTO HM300pa)KEHUETO.

ISAR texnuka ¢ uznona3Bane Ha (a3oBo
KOJMPaHU MOJIYJIMPAHU CUTHAIH C
KOMIUIEMEHTApHU KOJO0BE

B ta3u cTaTtus e npeicraBeH HOB MOJIEN HA CUTHAT
IpHU pajJapHu CUCTEMH C oOpaTHa CHHTE3HMpaHa
aneprypa (ISAR) ¢ wm3mom3Bane Ha (da3oBa
MOAyNalMs €  KOMIUIEMEHTapHM  KOJIOBE.
M3non3ea ce airopuThM Ha Kopenaumus 3a
KOMIIpECHpaHe Ha JaHHUTE [0 pPa3CTOSHUE U
O0bp30 crnekTpaiaHo nmpeodOpazyBane Ha Dypue 3a
a3uMyTaJlHO  KoMmrmpecupane. [IpeacraBenurte
MPOLIEyPH 32 Bb3CTAHOBSIBAHE HA M300paKeHUs
ca WHBApUAHTHU CIPSMO T[apamMeTpure Ha
TpaekTopusta Ha oO0ekTa. M3BbpIleH € U YHClieH
€KCIIEpUMEHT BbpXy cuMynupanure ISAR nanuu.

TexHuKa 3a OTKpUBaHE U
uaeHTuguuupane Ha CTenT 1enu ¢
n3non3ane Ha ISAR curnanu ¢
KOMILJIEMEHTAPHU KOJIOBE

B Ta3u cratus ce ananusupa opuruHaiHa [SAR
TeXHUWKa 3a OTkpuBaHe Ha CrenT uenu u
BB3CTAaHOBsIBaHE Ha M300paxxeHuero. [Ipenmarat
ce reomerpuss Ha 2-D cuenapus Ha ISAR u
aHAIUTUYHU  W3pa3d  3a  ONpeJeNsiHe  Ha
Tpaekrtopusita Ha nenrta. Cb3gaBa ce MOAEN Ha
ISAR curnan c¢ komriuiemMeHTapeH (a3oB KO,
OTpa3eH OT OKOJHAaTa cpeja B MPUCHCTBUETO HA
Crenr wmen. Ilpwmara ce mnpouenypa 3a
aBTOMaTUYHO (POKycHpaHe, KaTo Ce€ H3I0JI3Ba
II'bpPBa TOYKA C [TO-HUCHK MHTEH3UTET. M3BBpILBa
ce Kommpecus Ha o0XxBaTa Ha Kopenamus u
PEKOHCTPYKIIUS HA U300paKEHUETO C KOMIIPECHs
Ha FFT a3umyTt. 3a na ce npoBepu KOPEKTHOCTTA
Ha Mojejaa u crnocoOHocTTa Ha TexHukara ISAR
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3a oTKpuBaHe Ha CTENT e U PEKOHCTPYKITUS Ha
M300pakeHNeTo Ha 00EKTa, ce U3BBPILIBA YUCIEH
eKCIEPUMEHT.

ISAR texnuka 3a oTkpuBaHe Ha Ctent
LIETTU U PEKOHCTPYKIUS HA
PaZMOIOKAIIMOHHO U300paXeHUs

B Ta3u cratus e npeacraBena opuruHainHa [ISAR
TeXHUKa 3a OTKpuBaHe Ha Crenr uenum wu
Bb3CTAaHOBSBAHE Ha PAJMOJIOKALMOHHO M300pa-
xeHue. Pa3paboTeH e reoMeTpuyeH MoJeNl Ha
ISAR curnan ¢ ¢azoBa monaynauus ¢ KOJA Ha
bapkep, oTpa3zeH OT OKOjgHara cpena cC
npuchkctBue Ha Crent uen B Hero. Ilpunara ce
npolLeaypa 3a aBTOMaTUYHO (POKyCHpaHe, KaTo ce
M3I0JI3Ba TBPBATA TOYKA C [TO-HUCHK UHTEH3UTET.
PekoHcTpykIus Ha 300paKeHUETO C€ U3BBPIIIBA
ype3 FFT  asumyranna  koMmpecuss U
KOpeNalMoHHa KOMIIPECHsl Ha JaHHUTE 110
pascTosiHME. 3a Ja C€ IPOBEPH KOPEKTHOCTTA Ha
Mozena u crnocoOHocTTa Ha ISAR Texnukara 3a
oTkpuBaHe Ha CTENT Lelu U PEeKOHCTPYKIUS Ha
M300paKEHUETO, CE€ M3BBPILIBA CUMYJIALMOHEH
YUCJIEH €KCIIEPUMEHT.

ISAR u306pa3siBane Ha KopaOHaTa el
B MOPETO

B Tta3u pabora ce mpemmara o6obmen ISAR
NoJX0Jl 3a pemiaBaHe Ha npodbiema ¢ SAR 3a
PEKOHCTPYKIIMS Ha N300paskeHUE U Pa3Mo3HABaHE
Ha kopabuu nenmn. O6bpHATO € BHUMaHKE HA HOBA
neUHUIINS Ha KOOPJAMHATUTE HA TPUU3MEPHUS
cueHapuii Ha SAR. Ilpwioxen e aHanuTu4eH
reOMEeTPHUYCH MOXO0/ 32 ONpeIeITHE Ha BIIIOBUTE
KOOpJIMHATH Ha KopaOHaTa Iel B MOPETO.
M3Bexxgar ce MareMaTHYeCcKd H3pa3h  3a
OmpejieNisHE Ha  HAKJIOHEHOTO  pa3CTOSHUE.
Mopnenst Ha oTpa3enuss SAR curnan e chbcTaBeH
OT JMHEHHO YECTOTHO MOJIYJIHpPaH CUTHAN, C
OTYATAaHE HA TEOMETPUS U CBOWCTBAa Ha
OTpakeHHe Ha OJECTAIIUTE TOUYKH OT OOEKTa.
[Ipouenypara 3a PEKOHCTPYKIHUS Ha
M300paKEHUETO  BKJIIOYBA  KOMIPECHS  T10
pa3cTosiHUE upe3 KopelalMoHHa Mpolenypa u
Obpp30  mpeoOpasyBane Ha  Dypue 3a
KOMIIPECUpPaHe Ha JaHHUTE MO a3UMYT. 3a Ja ce
MIPOBEpPU HOBATa KOHIIETIIUS 32 BH3CTAHOBSIBAHE
Ha [SAR wu300pakeHHETO C OTYMTAaHE Ha
TpyaHoctute npu SAR moaxoja, ce mpoBexka
YHCIICH €KCTIEPHMEHT.

Texnuka 3a pekoHcTpykiusi Ha [ISAR
H300pakeHUs C U3TOJI3BaHe Ha

B Tasu pabota ce mpeanara HOB TpuusMepeH (3-
D) Monen Ha neTepMHUHUPAHU KOMIIOHEHTH Ha
ISAR TpaekTOpuilHM CUTHaJIM CBC CTENEHHA
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CTBhIIAJIOBUAHA YCCTOTHA MOAYJIallusd U
MHOKCCTBO IMPUEMHHNITNA

HAWM-JIOBPA CTATHUS HA
KOH®EPEHIIUATA —
HATPAJIEHA C ILTAKET 1
IMAPAYHA HATPAJIA OT 1000$

yecTtoTHa Moaynanus. 3-D reomerpusita Ha ISAR
€ OIHCaHa MMOCPEJICTBOM aHAIUTHUYHA T€OMETPUSI.
['eomerpusita W KuHEMaTHKaTa Ha oOOEKTa U
cucreMara 3a HaOmronenue Ha ISAR ca onncann
B oT/€eNHA 3-D nexapToBa KOOpJAWHATHA CHCTEMA.
OOEKTHOTO  NPOCTPAHCTBO,  JABWXKEIIO  C€
MIPaBOJIMHENHO, € IPEICTABEHO KaTO TPUU3MEPHA
pEelOBHA Mpeka OT M30TPONHM pa3cerBalu
TOUkM. M3BexaaTr ce aHaTUTUYHUTE H3pa3H 3a
M34YHCIIIBAaHE HA PA3CTOSHUETO JO JMara3oHa Ha
paszceilBalIuTE TOYKM B IPOCTPAHCTBOTO Ha
obekra. Cnoxuusatr curHan ISAR, otpazen ot
TpUM3MEpHaTa 1], C€ IMOojJy4yaBa OT YETHpHU
IIPUEMHHUKA, IOCTAaBEHU MO OCUTE U HA4yajaoToO Ha
KOOpJIMHATHaTa cUcTeMa 3a HabmoieHue. Yetnpu
2-D  ISAR curHama, perucTpupaHu  OT
MIPUEMHULIM, U3IJIEXKAA ca YeTupH 2-D npoexkuuun
Ha 3-D ISAR curnana. 3-D uzo0pakeHHETO ce
pasmiexxaa kato Habop or 2-D um3o0pakeHus,
u3BiedeHu ot 2-D ISAR curnannute npoekuuu.
IIpouenypara 3a Bb3CTAaHOBSIBAHE Ha
M300paKEHUETO BKIFOUBA KOMIIPECUS KAKTO II0
pascTosHMe, Taka W 10 a3uMmyT. bbp3u
npeobpasyBanusi Ha Dypue ce mpuiaraT KbM
BCsIKa IByMepHa npoekuus Ha curHai [SAR, 3a na
Ce peajau3upa KOMIIpECUs II0 pa3CTOSHUE U
azumyTtanHa  kommpecusi.  CUHXPOHU3UPAHO
nojpaBHsBaHe Ha oOXBaTa W TEXHUKa 3a
aBTOMAaTHYHO (OKycHpaHEe ce TMpuiaraT KbM
BCsika nojydeHna npoekuus Ha [SAR curnan. 3a na
ce WIcTpupa Bb3MOxHOCTTa Ha 3-D ISAR
MoOJeNla Ha CHUrHajga ce€ W3BBbpIIBA YHUCIEH
EKCIIEPUMEHT.

[IpoctpancTBena kopenanus SAR
CHUCTEeMa C KOMIUJIEMEHTApHU CUTHAIU

B Ta3u pabora ce u3moi3Ba HOB aHAIUTHYEH
reOMETPUYEH IOJIX0/] B OIMCAHUETO HA CLIEHAPUS
Ha pagap cbc cuHTe3upana amneptypa (SAR) u
¢dazo-ko/0Ba MonyialMoHHa TexHuWka Ha SAR
CUTH&JI C KOMIUIEMEHTapHH KOJOBE C BHCOKA
pazzenurenHa CHocoOHOCT U Mpolenypa Ha
IIPOCTPAHCTBEHA KOpejauus 3a PEKOHCTPYKLMS
Ha u300paxeHusi. OOEKTUTE HA TOBBPXHOCTTA HA
3emsTa ca u300pa3eHu B TPUU3MEpHA JIeKapTOBa
CUCTEMA U Ca MPEJICTABEHH KaTO IPYIH OT TOUKH,
KOWTO NPEJCTABIIABAT N30TPOIIHU Pa3CENBATEIN C
pa3iiyHa WHTEH3UBHOCT II0 OTHOIIECHHE Ha
TEXHUTE OTpAKATENIHHU cBolicTBa. He ce mpuitarar
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OTpPaHHYCHUS npu OTIPENIEIISTHETO Ha
pa3CTOSHUATA HA OJIECTSIINTE TOUYKH OT TOYKATa
Ha HaOMIofIeHHWe, JIOKaJIM3WpaHa Ha CaMoJIeTa,
JIBUKEIIA C€ C TIOCTOSIHHAa CKOPOCT IO
IpaBOJIMHEHHA TpaeKTopus, MIPOU3BOTHO
opueHntupana B 3-D nmekapTtoBa cmcTema.
OOexkTuTe Ha TOBBPXHOCTTA Ha 3emsiTa ca
MOJICBETEHH OT JONBIHUTETHU (Pa3oBH KOTOBU
UMITYJICH, OCHUTYpSIBAIlld BUCOKA pa3feluTeIIHa
cnocooHoct mnpu  ¢Gopmupane Ha  SAR
M300paKEHUETO. Upes npuiiarate Ha
T€OMETPUYHO CyMHpaHE Ha CUTHAJIH, OTPA3eHH OT
OTICITHUTE TOYKOBH pa3CceiBaTEeNl OT OOEKT ChC
cioxHa popMa, ce ch3/1aBa TPUU3MEPEH MOJIEN Ha
SAR curnan. Pa3paborena e mpouenypa 3a
PEKOHCTPYKLMS  Ha  M300paKEHUETO  upe3

KOpeJIalMOHHO-TIPOCTPAHCTBEHA nporeaypa.
Pedepentnata ¢yHkums, HeoOxoauma  3a
OCBIIECTBSIBAHE Ha MPOCTpPaHCTBEHATA

KOopenalusi, ce u3rpaxja npu npearnosioxKeHUETO,
Yye 30HaTa 3a HAOJIOJeHUE € MpeACTaBeHa KaTo
TPUU3MEPHA pPAaBHOMEPHA pEIIETKa, B YUUTO
BB3JIM Ca MOCTAaBEHU H30TPONHU pa3cerBalin
TOYKM C HIACHTHYHM HWHTCH3UTETH. 3a Ja ce
npoBepu To3u SAR moaxo, ce u3BbpIliBa YUCICH
€KCIIEPUMEHT.

TpuusmepHa TeXHHUKA 32
pexkoHcTpykius Ha ISAR n3o0pakenns
C U3MOJ3BaHE HA MHOXKECTBO
MIPUEMHUIIN

B Tasu pabota ce mpeanara HOB TpuusMepeH (3-
D) monen Ha AeTepMUHUpAHU KOMIIOHEHTH Ha
TpaekTopHuTe curHaam Ha [SAR ¢ nuHeiiHa
yecToTHA Moaynauus. 3-D reomerpusta Ha ISAR
€ omycaHa Bb3 OCHOBAa Ha aHAJIUTUYHUA
F€OMETPUYEH  TMOJXO/I. l'eomerpusita 1
KMHeMaTukaTa Ha obekrta u ISAR cucremara 3a
HaOlo/leHne ca omucaHu B otaenHa 3-D
JeKapToBa KoopauHaTHa cuctema. OOEKTHOTO
IPOCTPAHCTBO, JABMXKEIIO CE€ IPABOJUHEHHO, €
MpPEACTaBEHO Karo TpUM3MEpHA pPaBHOMEpHA
MpeXa OT M30TPOIHU pa3CeiBallld TOYKH.
M3Bexxnar ce  aHAIMTHUYHUTE  U3pa3d  3a
M3UYHUCIISIBAHE HAa PA3CTOSHUETO 10 JIMalla3oHa Ha
paszceiiBaliuTe TOYKM B IPOCTPAHCTBOTO Ha
obekta. Cnoxuusar ISAR curnam, oTpaseH ot
TpUU3MEpHATa 1], C€ TMOoJiydaBa OT YETUPHU
MIPUEMHUKA, MIOCTAaBEHU MO OCUTE U HA4YajIo0TO Ha
KOOpJIMHATHaTa cucTema 3a Habmoienue. Yetupu
2-D  ISAR curnama, peructpupaHu  OT
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IIPUEMHHULIA, CE€ pasriexaar kKaro detupu 2-D
npoekunn Ha 3-D  ISAR  curnama. 3-D
n300pa’keHUETO ce pasriekaa karo Habop ot 2-D
n300pakeHus, u3BjiaeueHu ot 2-D npoekuure Ha
ISAR curnan. [Iponenypara 3a Bb3CTaHOBSIBAHE
Ha M300paKEHUETO BKIIOYBA KAKTO KOMIIPECHS
[0 pa3CTOsHME, Taka W 10 a3uMyT. bbp3u
npeobpasyBanusi Ha Dypue ce mpuiaraT KbM
BCsIKa IByMepHa npoekuus Ha curHai [ISAR, 3a na
Ce peanu3upa KOMIIpeCUs II0 pa3CTOSHUE U
azuMyTasiHa  KoMmrpecuss.  CHHXpOHU3HPAHO
MOJIpaBHSABAHE [0 PA3CTOSIHUE M TEXHUKA 3a
aBTOMATHYHO (OKycHpaHe ce mpuiaraT KbM
BCsiKa nosydeHa npoekuus Ha ISAR curnan. 3a na
ce wiocTpupa Bb3MOXHOcTTa Ha 3-D ISAR
MoOJeJla Ha CHUrHaja ce€ W3BBbpIIBA YUCIEH
€KCIIEPUMEHT.

Monaenupane Ha ISAR curnanu u
PEKOHCTPYKIIMS HAa U300paKeHUS C
aBTO()OKYCHpPOBKA Ype3 MUHUMHU3UPAHE
Ha EHTPOIHUSTA

HAW-TOBPA CTATHS B
CECUSITA

B Tasm pabora ce mpemmara Mojaen Ha
JIETEPMUHUPAHU KOMIIOHEHTH Ha TPACKTOPHUS
ISAR cursan cBC CTBHAJIOBHUAHA YECTOTHA
Monaynanusi Ha Oazara Ha 3-D reomerpusita Ha
ISAR. OGeKTHOTO MPOCTPAaHCTBO, IBUKEIIO CE
MIPaBOJIMHENHO, € TIPEICTABEHO KaTO TPUU3MEPHA
pelOBHA MpeXka OT H3O0TPONHH pa3cerBalu
ToukH. M3BexaaT ce aHaTUTUYHUTE H3pa3H 3a
W3UMCIIABAaHE HA  PAa3CTOSHUA 10  BCEKH
pasceiiBaTtes Ha TOYKUTE B MPOCTPAHCTBOTO Ha
obekrta. [Ipomenypara 3a Bb3CTaHOBSBAHE Ha
n300pakeHUEe BKJIIOYBA KOMIIPECHS KaKTO IO
pa3CcTosiHMe, Taka M IO a3uMyT. TexHuKa Ha
KpPBCTOCAaHA KOpeJalus U ce mpuiiarat upe3 6bp30
npeobpaszyBane Ha Dypue (FFT) kM 2-D ISAR
CUTHaJIa, 3a Ja Cc€ pealu3upa CbOTBETHO
KOMIIpeCHsl 1O pa3CTOsIHUE U a3uMyTajHa
KOMITpECHSI. TexHuka  3a  aBTOMATUYHO
doxycupane, OazupaHa Ha MHHHMH3UpPAHE Ha
EHTPOIHUsITa, € MPUJIOKEHA KbM BCEKH OT
otpazenute ISAR curnanu. 3a ga ce uiaocTpupar
BB3MOKHOCTUTE Ha Mojena Ha ISAR curnama n
na ce mpoBepu (pazoBaTa KOPEKIHsI, W3ITBIHEHA
ype3 MUHUMHU3MpPAHE Ha  CHTPONUsTa, €
pa3pabOTEeH YHCIICH eKCIIEPUMEHT.

10

SAR un300pa3siBaHe Ha ABMKEIlA ce 1ell

B mnpemnoxxenata pabora e pasrienaHa HOBa
reoMeTpHs Ha pajiap ChC CUHTE3MpaHa aneprypa,
HapeueHa [eHepanu3upaHa TeoMeTpus Ha
oOpatnus aneprypes cunre3 (GISAR). [Ipeqnara
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ce HoB TpumsMmepen (3-D) wmomen Ha
JIETEPMUHUPAHU KOMIIOHEHTH Ha TPACKTOPHUTE
curHaiim Ha GISAR cbc crenenHa vecToTHa
monaynamusa. 3-D reomerpusita Ha GISAR e
omycaHa ¢ TIOMOINTa Ha  aHAJIUTHYHATA
reomeTpusi. ['eoMeTpuara ¥ KUHEMaTHUKAaTa Ha
obekta u cucreMara 3a HaOmronenue GISAR ca
onucanu B otAenHa 3-D nekaproBa KoopaAnHaTHA
cucrema. CranmonapHure 00exTH ca
MpeICTaBeHU B TPUHM3MEpPHa peJOBHA Mpexka OT
M30TPOIHU pa3celBall TOYKH, OTHOCUTEIIHO
JBIDKEIIA CE€ 10 OTHOIICHHE Ha Ccucremara
GISAR cbc ckopocrra Ha Hocutens SAR.
Hocurensat na SAR ce cunmta 3a HENOJBHXKEH,
MOCTaBEH B HAYAJIOTO HA KOOPAMHATHATA CUCTEMA
3a HaOmoieHue. CTallMOHAPHUTE LENH CE JBUKAT
ChC CIIO’KHATa CKOPOCT, paBHA Ha reOMETpUYHATA
CyMa Ha IlesieBaTa CKOpPOCT U CKOPOCTTa Ha
Hocutelst Ha SAR. M3Bexxmar ce aHaAJIUTHYHUTE
M3pa3u 3a U3UUCISABAHE Ha Pa3CTOSIHUETO [0
quana3oHa Ha  pa3cedBalluTe TOYKM  Ha
HEMOJBM)KHATA CI€HA U JBIXKEIIUTE C€ LEu.
[Ipouenypara 3a PEKOHCTPYKLHUS Ha
M300paKEHUETO  BKIIOYBA  KOMIpPECHs  TI0
Pa3CTOSIHUE U KOMIIPECHS 110 a3UMYT: TEXHHKA 32
KpbcTocaHa kopenanusi kbM curiain GISAR 3a
peanu3upaHe Ha KOMIIpECUs IO Pa3CTOSHHUE U
TpaHchopMalis Ha 4eCTOTa 32 KPaTKO BpeMe ce
W3M0JI3Ba 33 peaju3upaHe Ha a3uMyTajlHa
koMmrpecus. IlompaBHsiBaHe 1O pa3CTOSHUE H
TeXHWKA 3a AaBTOMaTWUYHO (okycupane ce
npunarat kbMm curHana GISAR. 3a pga ce
WIocTpupa Bb3MoxkHocTTa Ha 3-D ISAR monena
Ha CHUTHaJIa € peallu3upaH YHUCICH EKCIIEPUMEHT.

11

Cumynanuonexn mojaen Ha CDMA
CHUCTEMa 3a ONTHUYHA KOMYHHKAIIUS

Ta3zu cratus mpejyiara CUMyJIallMOHEH MOJEN Ha
ONTHYHA KOMYHUKAIIMOHHA CUCTEMA C Pa3JieIsIHe
Ha KaHAJIUTE C U3I0JI3BAHE OPTOTOHATIHU KOJIOBE.
CuMynanyoHHUSAT MoAe Mpe0CTaBs
BB3MOXKHOCT 32 aCHUHXPOHEH JOCTBII 10 OOIIHs
ONTHYEH HOCUTE]I Ha TPOU3BOJIEH  Opoii
noTpebutenu. PaspaboreHata cuMynanuoHHA
cxema wHa ontuyHata CDMA cucrema ce
W3M0JI3Ba 3a MPOCIE/AsBaHE HA peakiusirta Ha
KOMYHUKAI[MOHHATA CHUCTEMa, 3a HU3CIEJBaHE U
aHaJIM3 Ha pa3JIMYHA ONTHYHHU OPTOTOHATHH
KOJIOBE€ C pa3gu4yHu TapamMeTpH, MNpUeMaliu
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Pa3IMYHU MO CTPYKTYpa U BUJ LIIYMOBE B OOLIMS
KOMYHUKAIIMOHEH KaHAJL

12

Pexonctpykuus Ha Tpunsmepao [ISAR
HU300pakeHUE C U3IOJI3BaHe Ha
curHaim c¢ koa Ha bapkep

B HacTosimaTa ctaTtus € U3BBHPIICHO aHATUTUHYHO
onucaHue Ha TpuusmepHa (3-D) reomerpus Ha
panap c obpatHa cunTe3upana aneptypa (ISAR).
Cw3naBa ce mozen Ha 3-D ISAR curnan ¢ pazosa
kogoBa Mopaymanus Ha Barker (BPCM).
Pa3zpaborena e nporenypa 3a peKOHCTPYKIIUS Ha
n3o0pakeHue, BKIIOYBAIA KOMIIpECHUs  TIO
pa3CTOsIHWE 4Ype3 KPhCTOCaHA Kopenaus |
a3UMyTallHO  KOMIIpecHpaHe  4pe3  OBp30
npeoOpaszyBaHe Ha Dypue 3a JTaHHUTE OT BPEMEBHU
pen. YuciaeHusT EKCIIEPUMEHT BBPXY
cumynupanute gaHHd Ha ISAR ¢ ¢da3oBa komoBa
Monynanust Ha Barker ce u3BbpuiBa, 3a na ce
JIEMOHCTpUpPA BAJIMIHOCTTA Ha MPEATOKECHUS
Mozen Ha ISAR curman u mnpouenypara 3a
Bb3cTaHOBsiBaHE Ha I[SAR wu3obOpaxenuero u
KaueCTBOTO Ha PEKOHCTPYUPAHOTO N300pasKeHHE.

13

N306passiBane Ha 11e51€BH KOpad OT
SAR upe3 uHAYLHHPAHO AOMBIHUTEIHO
JIBUKCHHC

B Tta3u pabora e pasrmeman o6obmeH ISAR
MOAXO0J 3a pemniaBaHe Ha mpooOiema cbe SAR 3a
PEKOHCTPYKIIUS U pa3Ml03HABaHE HA U300paKeHNe
Ha kopaOHu nenu. [Ipeqmara ce HoBa AeUHUALIASA
Ha KOOPJMHATUTE HAa TPUU3MEPHHUS CIIEHApUM Ha
SAR. BHenpeH € HOB aHaJTUTUYEH T€OMETPUUYECH
MOAXOJ 3a OmpeAesisiHE Ha  HAKIOHEHOTO
pa3CTOSSHUE W BIJIOBUTE KOOPAWMHATH  Ha
KopabHaTa 1enm B MopeTo. M3Bexmar ce
MaTeMaTH4YeCKH H3pa3u 3a OMpelelisiHe Ha
HaKJIOHEHOTO  pas3cTosiHue.  MojenbT  Ha
oTpa3eHusi SAR curHan e cbCTaBeH OT JIMHEWHO
YECTOTHO MOAYJIMpPAaH MpelaBaH CUTHAT U 3aBUCH
OT TEOMETpHUsiTAa U CBOWCTBA HA OTPAKECHHUE Ha
onectsmuTe TOYkd Ha oOekTta. [Iporeaypara 3a
BB3CTAaHOBSIBAaHE Ha H300paKEHUETO BKIIOYBA
KOMIIpECHpaHe Ha JAaHHUTE MO PAa3CTOSTHUE H
a3uMyT 4upe3 Obp30 mpeobpazoBaHue Ha Dypue.
3a 51a ce mnpoBepu HOBATa KOHIENIHUS 3a
Bb3cTaHOBsiBaHe Ha I[SAR wu300paxxkenuneTo B
cpaBHeHUe cbCc SAR moaxoma, ce mpoBexaa
YHUCJIEH €KCIIEPUMEHT.

14

Opranu3zanusi 1 HHTErpaius Ha
OBJITapCKOTO MOPCKO JIETI0
Hanmonanuu cuctemu 3a HaOIt0ieHNE
U HaOr0IeHUE

Hacrosimiara cratust mpeacTaBs HaKpaTKO HIesATa
3a WHTerpupaHa Iwiargopma, KOSATO Ja ce
U3IOJ3Ba 32 €IMHEH OOMEH Ha WH(popMalus B
MopcKata 00JacT MEXIy 3auHTePecOBAHUTE
kopecnionzeHTH B EBpomnelickust cpio3 (EC).
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[IpoekThT € u3BECTEH ollle KaTo o0Ila cpena 3a
cnoaensue Ha nHpopmanus (CISE). U36poenute
NPUHLUIINA OTYUTAT U3UCKBAHMSITA U KakK Ja ce
usrpaau  1uaropmara,  pazpaboreHa  OT
pabotuute rpynu Ha CISE. [IpencraBen e kpatbk
nperyies Ha BHeApeHuTe cucteMu B EC, kakTo u
Ha HalMoHanHuTe TakuBa. [lo3oBaBaiiku ce Ha
apxutektypHata Bu3usg Ha CISE, aBtopure
npeajaraT TPUCIOEH MOJIENT HAa OpraHu3alus Ha
pa3InyHUTE MOTPEOUTEIICKH OOLTHOCTH,
MIPUCHCTBAIM HA HUBOTO HA HAIMOHAJIHUS Bb3EJ
CISE. MogensT €  OpHEHTHpPAaH  KbM
(YHKIMOHAIHO M3I0JI3BaHE HAa WHTErpUpaHara
cucrema. JlebuHupaHnu ca LeIUTe U 3a/Ja4yuTe,
pelIeHU B Pa3IMYHUTE CJIOEBE Ha MPEITIOKEHUS
OpraHU3aIllMOHHUS MOJEI.

08.02.2021

[Tosk. mou. a-p MHXK. Yapnap MuHueB
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SUMMARY OF SCIENTIFIC PRODUCTION
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I. DISSERTATION, ABSTRACT OF THE DISERTATION AND
PUBLICATIONS TO THE DISSERTATION.

Dissertation titled “Modeling of an automated system for information processing
in reverse aperture synthesis”, 180 pages, defended before the Specialized Scientific
Council (SSC) at the Military Academy “G. S. Rakovsky” on 27.06.2003, diploma for
educational and scientific degree “Doctor” No28864/30.01.2004, abstract and
publications to the dissertation — not subject to review.

II. SCIENTIFIC PRRODUSTIN PRESENTED IN THE COMPETITION
FOR ACADEMIC POSITION “ASSOCIATE PROFESSOR” —
not subject to review.

1. Monograph.
“Methods and algorithms for radar image reconstruction using synthetic
aperture” — not subject to review.

2. Scientific publication that are referenced and indexed in world-famous
databases with scientific information — 6 pieces, not subject to review.

3. Scientific publication in unreferenced journals with scientific review or in
edited collective volumes — 5 pieces, not subject to review.
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III. SCIENTIFIC PRRODUSTIN PRESENTED IN THE COMPETITION
FOR ACADEMIC POSITION “PROFESSOR*.

1. Monograph.

Title

Summary

Monograph “Artificial intelligence -
theory and application in radar image

recognition”

This monograph examines the classical and
modern concepts of the theory of artificial
intelligence and their application in information
processing in digital radar systems using direct
synthesis of the antenna aperture (SAR -
Synthetic Aperture Radar) and inverse synthesis
of the antenna aperture (ISAR — Inverse Synthetic
Aperture Radar).

In theoretical terms, emphasis is placed on
methods and approaches in the field of artificial
intelligence, related in particular to the
development of neural networks, genetic
algorithms, fuzzy logic, machine learning and
machine self-learning (deep learning).

From a practical point of view, examples of
artificial intelligence usage in the processing and
optimization of radar images obtained in SAR and
ISAR systems are presented, as well as image
recognition procedures considering observed
objects in the frame.

Mathematical models of complex signals,
algorithms for obtaining and recording a radio
hologram from complex trajectory signals, as well
as methods and algorithms for their digital
processing are used. The results of numerical
simulation experiments are demonstrated, which
confirm the correctness of the proposed methods,
models and algorithms.

Although a scientific style of expression is used in
this monograph, the ideas in the main text are
explained and illustrated in an appropriate way to
be accessible and understandable to the interested
reader who is not a specialist in the field of
artificial intelligence or modern radar systems.
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2. Scientific publication that are referenced and indexed in world-famous
databases with scientific information — 14 pieces.

Title

Summary

Three Dimensional Image
Reconstruction Procedure over
Barcer’s Code Modulated ISAR Signals

In the present paper a three-dimensional model of
inverse synthetic aperture radar (ISAR) signal
with Barcer’s phase code modulation (BPCM) is
created. Correlation image reconstruction
procedure over three-dimensional ISAR data is
developed. Numerical experiment over the
simulated ISAR data with Barcer’s phase code
modulation is accomplished to demonstrate the
validity of the proposed ISAR signal model and
correlation image reconstruction procedure.

ISAR Technique with Complementary
Phase Code Modulated Signals

In this paper a new model of inverse synthetic
aperture radar (ISAR) signal with complementary
code phase modulation is presented. Correlation
algorithm for range compression and spectral fast
Fourier transform for azimuth compression are
exploited. The presented image reconstruction
procedures are invariant to the object’s trajectory
parameters. Numerical experiment over the
simulated ISAR data is also accomplished.

Complementary Code ISAR Technique
For Stealth Target Detection And
Identification

In this paper an original ISAR technique for
stealth target detection and image reconstruction
is analyzed. Geometry of 2-D ISAR scenario and
analytical expressions for trajectory target
determination are suggested. A model of the
complementary phase code ISAR signal reflected
by environment in the presence of the stealth
target is created. Autofocusing procedure using
first point with the lower intensity is applied.
Correlation range compression and FFT azimuth
compression image reconstruction is performed.
To verify the correctness of the model and ability
of the ISAR technique for stealth target detection
and image reconstruction numerical experiment is
accomplished.

ISAR Technique for Stealth Target
Detection and Image Reconstruction

In this paper an original ISAR technique for
stealth target detection and image reconstruction
is presented. Geometrical model of Barcer’s phase
code ISAR signal reflected by environment whit
stealth target presence in it is developed.
Autofocusing procedure using first point with the
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lower intensity is applied. Correlation range
compression and FFT azimuth compression image
reconstruction is performed. To verify the
correctness of the model and ability of the ISAR
technique for stealth target detection and image
reconstruction  numerical ~ experiment s
accomplished.

ISAR Imaging Of The Ship Target At
Sea

In this work a generalized ISAR approach to
solve the SAR problem for image reconstruction
and ship target recognition is suggested. A new
coordinate definition of the 3-D SAR scenario is
addressed. An analytical geometrical approach to
define apparent Yaw, Pitch and Roll angle of the
ship target at sea is implemented. Mathematical
expressions to determine slant range distance are
derived. The model of the SAR signal return is
composed by a linear frequency modulated
transmitted signal, geometry and reflectivity
properties of sparkling points of the object. Image
reconstruction procedure includes correlation
range compression and fast Fourier transform
azimuth compression. To verify the new ISAR
image reconstruction concept with respect to SAR
problem a numerical experiment is carried out.

ISAR Image Reconstruction Technique
With Stepped Frequency Modulation
And Multiple Receivers

BEST PAPER OF
CONFERENCE - Placket and
10008 Award

In this work a new three-dimensional (3-D) model
of deterministic components of ISAR trajectory
signals with stepped frequency modulation is
suggested. 3-D ISAR geometry is described by
means of analytical geometry. The geometry and
kinematics of the object and ISAR observation
system are described in separate 3-D Cartesian
coordinate system. The object space, moving
rectilinearly, is presented as a 3-D regular grid of
isotropic  point scatterers. The analytical
expressions for computing the range distance to
point scatterers of the object space are derived.
The complex ISAR signal, reflected from the 3-D
target is obtained by four receivers, placed on the
axes and origin of the coordinate system of
observation. Four 2-D ISAR signals, registered by
receivers appear to be four 2-D projections of the
3-D ISAR signal. The 3-D image is considered as
a set of 2-D images retrieved from the 2-D ISAR
signal projections. The image reconstruction
procedure includes both range and azimuth
compression. Fast Fourier transforms are applied
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to each 2-D ISAR signal projection to realize
range compression and azimuth compression. A
synchronized range alignment and an
autofocusing technique are applied to each
received ISAR signal projection. To illustrate the
capability of the 3-D ISAR signal model
numerical experiment is accomplished.

Spatial Correlation SAR System with
Complementary Signals

In this work a new analytical geometrical
approach in the description of the synthetic
aperture radar (SAR) scenario, and high range
resolution complementary phase code technique
in SAR signal modulation and a spatial correlation
image reconstruction procedure are suggested.
The objects on the Earth surface are depicted in a
3-D Cartesians system and presented as
assemblies of isotropic point scatterers of
different intensities in relation to their reflectivity
properties. No constraints are applied in the
determination of point scatterers’ distances from
the observation point localized on the aircraft,
moving with a constant velocity on a rectilinear
trajectory arbitrary oriented in a 3-D Cartesians
system. Objects on the Earth surface are
illuminated by complementary phase code pulses
providing for a high range resolution in SAR
imaging. By applying geometrical summing of
signals reflected from separate point scatterers of
an object with complicated shape a 3-D model of
a SAR signal is created. A spatial correlation
image reconstruction procedure is developed. The
reference function necessary to accomplish the
spatial correlation is constructed on the
assumption that the observation area is presented
as a 3-D regular grid in the nodes of which
isotropic point scatterers with identical intensities
are placed. To verify this approach to the SAR
problem numerical experiment is carried out.

Three-Dimensional ISAR Image
Reconstruction Technique with
Multiple Receivers

In this work a new three-dimensional (3-D) model
of deterministic components of ISAR trajectory
signals with linear frequency modulation is
suggested. 3-D ISAR geometry is described based
on the analytical geometrical approach. The
geometry and kinematics of the object and ISAR

observation system are described in separate 3-D
Cartesian coordinate system. The object space,
moving rectilinearly, is presented as a 3-D regular
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grid of isotropic point scatterers. The analytical
expressions for computing the range distance to
point scatterers of the object space are derived.
The complex ISAR signal, reflected from the 3-D
target is obtained by four receivers, placed on the
axes and origin of the coordinate system of
observation. Four 2-D ISAR signals, registered by
receivers appear to be four 2-D projections of the
3-D ISAR signal. The 3- D image is considered as
a set of 2-D images retrieved from the 2-D ISAR
signal projections. The image reconstruction
procedure includes both range and azimuth
compression. Fast Fourier transforms are applied
to each 2-D ISAR signal projection to realize
range compression and azimuth compression. A
synchronized range alignment and an
autofocusing technique are applied to each
received ISAR signal projection. To illustrate the
capability of the 3-D ISAR signal model
numerical experiment is accomplished.

ISAR Signal Modeling And Image
Reconstruction With Entropy
Minimization Autofocusing

BEST PAPER OF SESSION

In this work a model of deterministic components
of ISAR trajectory signal with stepped frequency
modulation based on 3-D ISAR geometry is
suggested. The object space, moving rectilinearly,
is presented as a 3-D regular grid of isotropic point
scatterers. The analytical expressions for
computing distances to each point scatterer of the
object space are derived. The image
reconstruction procedure includes both range and
azimuth compression. Cross correlation technique
and fast Fourier transform (FFT) to 2-D ISAR
signal map to realize range compression and
azimuth compression, respectively are applied.
An autofocusing technique based on entropy
minimization is implemented to each ISAR return
signal. In order to illustrate the capability of the
ISAR signal model and verify the phase correction
technique performed by entropy minimization
numerical experiment is worked out.

10

SAR imaging of a moving target

In the proposed work new synthetic aperture radar
geometry named Generalized Inverse Synthetic
Aperture Radar (GISAR) geometry is addressed.
A new three-dimensional (3-D) model of
deterministic components of GISAR trajectory
signals with stepped frequency modulation is
suggested. 3-D GISAR geometry is described by
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means of the analytical geometry. The geometry
and kinematics of the object and GISAR
observation system are described in separate 3-D
Cartesian coordinate system. The stationary
objects are presented in 3-D regular grid of
1sotropic point scatterers, relatively moving with
respect to GISAR system at the velocity of the
SAR carrier. The SAR carrier is considered
unmoving placed in the origin of the coordinate
system of observation. The stationary targets are
moving at the complex velocity equal to the
geometrical sum of the target velocity and SAR
carrier velocity. The analytical expressions to
compute the range distance to point scatterers of
the stationary scene and moving targets are
derived. The image reconstruction procedure
includes both range and azimuth compression:
cross correlation technique to GISAR signal to
realize range compression and short time
frequency transform to realize azimuth
compression. A range alignment and an
autofocusing technique are applied to GISAR
signal. To illustrate the capability of the 3-D ISAR
signal  model numerical experiment s
implemented.

11

A simulation model of an optical
communication CDMA system

This paper suggests a simulation model of optical
code division multiple access communication
system using optical orthogonal codes. The
simulation model provides the opportunity for
asynchronous access to the common optical media
of random number of users. The developed
simulation schema of optical CDMA system is
used for tracking the reaction of communication
system for research and analysis of different
optical orthogonal codes with various parameters
assuming of various in structure and kind noises
in the common communication channel.

12

Three dimensional Barker’s ISAR
signal and image reconstruction

In the present paper an analytical description of

three-dimensional (3-D) inverse synthetic
aperture radar (ISAR) geometry is performed. A
model of 3-D ISAR signal with Barker’s phase
code modulation (BPCM) is created. Image
reconstruction  procedure including range
compression by cross correlation over fast time
record data and azimuth compression by fast
Fourier transform over slow time row data, 1s
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developed. Numerical experiment over the
simulated ISAR data with Barker’s phase code
modulation is accomplished to demonstrate the
validity of the proposed ISAR signal model and
image reconstruction procedure and the quality of
the reconstructed ISAR image.

13

SAR Ship Target Imaging by Induced
Complementary Movement

In this work a generalized ISAR approach to solve
the SAR problem for ship target image
reconstruction and recognition is addressed. A
new coordinate definition of the 3-D SAR
scenario is suggested. A new analytical
geometrical approach to define apparent yaw,
pitch and roll angle of the ship target at sea is
implemented. Mathematical expressions to
determine slant range distance are derived. The
model of the SAR signal return is composed by a
linear frequency modulated transmitted signal,
geometry and reflectivity properties of sparkling
points of the object. Image reconstruction
procedure includes fast Fourier transform range
compression and fast Fourier transform azimuth
compression. To verify the new ISAR image
reconstruction concept with respect to SAR
problem a numerical experiment is carried out.

14

Organization and Integration of
Bulgarian Maritime National
Observation And Surveillance Systems

This paper presents briefly the idea of integrated
platform to be used for unified information
exchange in the maritime domain between
interested correspondents in the European Union
(EU). The project is known as Common
Information Sharing Environment, (CISE). The
principles listed consider requirements and how-
to-build the platform developed by the CISE work
groups. A brief overview of the implemented
systems in EU, as well as national ones is
presented. Referring to the architectural vision of
CISE, the authors propose a three-layer model of
organization of different User Communities
attended to the CISE National Node. The model is
oriented towards functional use of the integrated
system. Goals and objectives resolved in the

various layers of the organizational model are
defined.

08.02.2021 Col. Assoc. Prof. Eng. Chavdar Minchev, PhD
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