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Pedepar. B nokmane paccmarpuBaercs 3ajada HU(POBOTO CHHTE3a alepTyphl B PaJHOIOKaTOpaX aBHAIIMOHHOTO Oa3sMpOBaHUS
BBICOKOTO Pa3pelieHHs B YCJIOBHSAX HEIOCTATOYHOH TOYHOCTH HaBUTAIIMOHHBIX HM3MepeHuil (3amada aBTO(oKycupoBkH PCA wn300pakeHHit).
PaccmatpuBaercs ciayyaii ObICTphIX (UIyKTyanuii mapameTpoB GpOKyCHPOBKH TpaekTopHoro curHana PCA Ha MHTepBaiax BPEMEHH CPaBHHMBIX C
MHTEPBAJIOM CHHTE3a anepTyphl, BOSHHKAIOIIMH BCIIEACTBHE BBICOKOH JMHAMMKH TIOJNETa MaJbIX JICTATENbHBIX ammapartoB.Jlyist pemenHus 3Toit
MpoOJIeMbl MPEATaraeTcss ABYXSTANHbI anroputM aBTo(okycupoBku PCA u300pa)keHHH, HUCTONB3YIOIMHA KPUTEPUH MHUHHMMYMa JIOKAIbHOM
SHTPOIHMU H TapMOHUYECKAas MOAEIb TPACKTOPHBIX HECTAOMIBHOCTEH JeTaTeNbHOro ammaparta. [IpuBOAATCS JKCIEePUMEHTANbHBIC PEe3yIbTaThl
TPUMEHEHHS alrOpUTMAa IS TOMYYEeHHS N300pakeH il BBICOKOTO pa3penieHus aBuannonHoit PCA L-nnanazona «MAPCy.

BBEJIEHUE

3amaua (HOKYCHPOBKH H300pakKeHUI paJHOJIOKATOPOB C CHHTE3MPOBAHHOW amepTypoill aBHAIIOHHOTO
0a3upoBaHUs CTala aKTYaJFHOH B CBSI3M C HMOBBIMICHHEM HMX IPOCTPAHCTBEHHOT'O Pa3peIleHHs 0 YPOBHS €IMHUI
MeTpoB M MeHee B KoHIe 80-x W mepBoii mojoBuHe 90-x Ton0B. [Ipobnema Oblia BhI3BAHA TEM, YTO COBPEMEHHBIC
HaBUTAIIMOHHBIC CHCTEMBI HE MOTYT ¢ HEOOXOIMMOH TOYHOCTBIO O0ECIICUNTh H3MEPEHHE TPACKTOPHHU IIePEMEIICHNUS
¢azoBoro 1ienTpa anteHHbl PCA, uTO siBisieTcss HeOOXOIMMBIM YCJIOBUEM IOJIyYEHHsI BBICOKOTO HPOCTPAHCTBEHHOTO
pasperueHusi.

Ota mpobiema B OONBIIMHCTBE Cily4aeB Obula YCIICIIHO pelieHa pa3paboTKOH anropuTMOB LU(POBOM
aBrodokycupoBkn PCA m300pakeHuil. V3BecTHBIC Ha CETOMHSIIHUNA JEHb AJTOPUTMBI aBTO(QOKYCHPOBKH MOXHO
pa3zeNuTh Ha JiBa OCHOBHBIX Kilacca [1]: mapameTpuueckue, Korja HEH3BECTHBI OJUH WM HECKOJBKO NapaMeTpoB
TPAaeKTOPHOT'O CUTHaJIa; HellapaMeTpUYecKhe, KOr/a IPHUXOANUTCS BOCCTAHABIMBATH HEM3BECTHBIH CHUTHAI LEIUKOM
[1,3]. Ecimm 3amaua HemapaMeTpwyeckoil (OKYCHPOBKHM BO3HHUKAaeT B OCHOBHOM BclieAcTBHE d(QekToB
pacnpoctpanenusi curaanoB PCA B armocdepe [3] m xapakrepHa B Oombmieit ctemenn miasi PCA kocMuU4ecKoro
0a3upoBaHUs, TO CIydail IapamMeTpuyecKol (OKYCHPOBKH CBs3aH, KaK IPABIJIO, C TPACKTOPHBIMH OIIMOKaMH H
HECTaOMIHLHOCTSAMH aBHAIIMOHHBIX M KOCMUYECKUX HOcUTeNeH [2].

B Hacrosimee BpeMsI W3BECTHBI JBE OCHOBHBIX T'PYIMIIBI aJITOPUTMOB IapaMeTPHIECKOil aBTO()OKYCHPOBKH:
QITOPUTMBl OCHOBAaHHBIE Ha WCIONB30BAaHUM JIOKAIBHBIX CTaTUCTHK PCA  W300paXeHWH W alTOPHUTMEL,
UCTIONB3YIOIINE KOPPEISIIMOHHBIE CBOICTBA pac(OKyCHPOBAaHHBIX M300pakeHuii [1,2]. B OonbmMHCTBE city4yaes, 3TH
AITOPUTMBI  00ECIIEUNBAIOT JIOCTIDKCHUE 3aJaHHOTO YpPOBHS paspelleHus, OAHaKo, B ciydae, korma PCA
yCTaHABJIMBAETCS Ha JIETATCNILHBIX allapaTax JIETKOro Kiacca (Majiasi aBHalysl, BEPTOJIETHI, OCCIIMIOTHBIE CaMOJICTHI)
Bapualnuy IapameTpoB (HOKYCHPOBKH CTAHOBSTCS CPaBHHMBI C MHTEPBAJIOM CHHTE3a amepTypsl. B aTom cirydae
TIOJTyYeHNE 3aJaHHOTO YPOBHS pa3pelleHHsi TpeOyeT HCIONb30BaHWs Ooyiee aJeKBAaTHBIX MOJEJEH TPaeKTOPHOTO
CHUTHAJIa ¥ AITOPUTMOB aBTO()OKYCHPOBKH.

AJITOPUTM OBPABOTKH

Kax 0bI10 yka3aHo BBIIIE TOYHOCTh 3HAHUS MMApaMETPOB OTHOCUTENbHOTO JBIKeHUS PCA m oTpakaromieit
ITOBEPXHOCTH ONPEAEISIET CTENCHb MapaMeTPHUUeCKOW HEONpPEeAeTICHHOCTH a3uMyTalbHOTO siapa (3) MHTErpasbHOTro
ypasaenus (1).

S(t,kT)=[[ K 4 (kT —8,6)K x (t — At(kT —6,0))(0,0)g £ (0)g 4 (8,6)d0dc (1)
&)= ThCGo)k g o o)k i (espjor ko @
K 4(6.0)=exp(joAr(6,0).)- exp(jory3(6)) 3)

B »ToM BbIpaxeHuu: é (9,6 ) - KO3 (QUIMEHT OTpaKEHHs IOJCTUIIAIONIEH ITOBEPXHOCTH; h( ]a)) -

KOMILUIEKCHAsE OTHOaromiasi 30HAUPYIOIIECTO CUrHAa,; K T ( ja))- SIAPO, OIKCHIBaIoOIIee pedpakuuio 30HIUPYIOIIETO
CUTHalla B PEryJisipHON aTMocdepe; K RE ( ja))KT ( ]a)) - mepeJaTovHas XapaKTePUCTHKA alapaTypHOTO TPAKTa;
At(kT —60,0) - perynspras yacTh BPEMEHHOTO 3alla3/IbiBaHMs CHrHama B atmocdepe; O (9) GiyKTyanroHHas
KOMIIOHEHTA BPEMEHHOTO 3ama3/IbIBAHUsA CHTHANA B TypOyleHTHOM armocdepe (mis kocmmueckux PCA); kT -

KOOpIMHATHL (3a[epiKKa, HOMEP 3OHIUPYIOIEro curHana); 0,0 - KOOpAMHATHI DIEMEHTa IOACTUIAIONIE

@2001, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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MOBEPXHOCTHU (a3I/IMyT, ,HaJ'II)HOCTI)); gA nu gR BCIICCTBCHHBIC q)yHKIII/II/I OIIMChIBAOIIHNEC 3(1)(1)€KT MOAyJiaurun

OTPaKEHHOTO CHUTHAJIA TIPH TEIECKOITMIECKOM 0030pe.
Ha npoctpancreennoe paspemenne PCA oka3piBaeT BIUsIHHE KO(DPHUIIMEHT ONPEeAEIISIONINA KBAAPaTHIHBII
(hazoBbIil HaOeT B BEIpakeHHUH (3), onpeaesieMblid BEIpakeHUEM (4).
4n cc) 1 _,(cc)1 ((Rc(O)R.(6)-R(6,6))+
O(kT,8,0)=—| F,| — |+= Fp| — | = ( f( ) f( )-R@.0) kr-0y| @
A 2 ) ¢ 2 ) o | (RL(B)RL(P))

B orom Belpaxenuu F p- (yHKuys,

150 TV [ml/c] )

ONUCHIBAIONIAsl BJIMSIHUE CPEAbl PACHPOCTPAHEHHS;

145 - RC(Q)— BEKTOP IOJIOKEHUS JIETaTeJIbHOTO alapaTa;

140 ° R(@,G ) BEKTOpP,  OIKCHIBAIOIIMA  I'€OMETPHIO
OTpaKkarolIeil MOBEPXHOCTH.

135 | ITockonbKy 4acTo TPaeKTOPHs EPEMEIICHUS

(dazoBoro meHtpa anteHHBl PCA He sBuseTcs

130 : : NPSMOJIMHEHHOM, TO NaHHBIN Kod(duImeHT sBiseTcs

0, 20,0 30,00 ¢yHKmeidt  TpaekTopHOro  BpeMmeHH.  [lodTomy

125 L 3anumieM  koddduimeHT  QOKYCHMpPOBKHM  4epe3

«OKBHBAJICHTHYIO» CKOPOCTb MIPSIMOJIMHEWHOTO

120 1 ° JIBIKEeHUsT (5). DKBUBAJIEHTHAas CKOPOCTb, KaK MBI

BUIUM U3 3TOTO BBIPAXKEHMS, CBA3aHA C MOJIYJIEM

115 + ° BEKTOpa CKOPOCTH U MPOEKLHEH YCKOpeHHs Ha

HaKJIOHHYIO JalbHOCTh, a Takke C KOIPPHUIMEHTOM,

110 1 OTpPaXaOIIUM BIINSTHHE PEryJIspHOi "

TpaektopHoe Bpems, [c] (haroxTYHpyIonIe aTMocdepbl («menneHHbBIeY

(mrokTyanun).

[luknyeckoe CMEIIEHHE — a3UMYyTalIbHOTO

Puc. 1 Pesynpratsi MSMCPEHIA M cekrpa  pamuonokamionHoro u3obpaxenus (PJIM)

MHTCPIOJIALMM  OKBUBAICHTHOM  CKOPOCTH  (yaspiaemMoro B 3apy6esKHOIL JHTEpaType

apuanonnoii PCA «MAPC» mo ¢parmenty JOTJIEPOBCKAM LIEHTPOUIOM [2]) OOBIYHO CBSI3aHO C

PIT r. Camana (12.12.91r.). JMHEHHBIM (a30BBIM HaberoM TPAaeKTOPHOM (as3bl.
Opnnako B (4) UMEET MECTO TOJNBKO KBaJpaTUYHBIN ()a30BbI Haber. DTO CBHIETEIBCTBYET O TOM, YTO 3HAYCHHE
JOTUIEPOBCKOTO LIEHTPOWAA 3aBUCHUT TOJBKO OT OPHEHTALMH AUarpaMMbl HampasieHHOCTH aHTeHHBI PCA. Omnenka
JIOTIEPOBCKOTO IIEHTPOH/IA, SIBJIICTCS HEOOXOAUMOM, TIPH KOPPEKINY JIMHEHHBIX MCKaxeHnid mactrabda PJIN [2], HoO
COOCTBEHHO Ha €ro KadecTBO (TPOCTPAaHCTBEHHOE pa3pelieHwe) He BiauAeT. [laHHas 3amada TpeaCTaBIsAeTCS Ha
JTAHHBI MOMEHT JIOCTATOYHO TIOJTHO UCCIICIOBAHHOHN M B TaHHOW paboTe HE pacCMaTPHUBAETCSI.

V(.0)=F;| | (REO)R.(6)-R(6.0))+ (R (6) R: (6)) )

Vxynmenue paspemaromieid crmocobHoctn PCA, BceneacTBue OmMMOKKM B OTpEJCNICHUH TapameTpa
(OKYCHPOBKH, MOXKET OBITh HaiiJIcHa MO CIIEAYIOIIEH NPHOIMKESHHON (hopMyIie:

A, =V -M4-Ry -T,+4-V>.T,-8V R} (6)

rne: T, - unrepsan cuntesa PJIU, OV - oumbka 1o S5KBUBATICHTHO# CKOPOCTH.

Ecimn MBI nMeem I/IH(bopMaIlI/I}O 0 TOYHOCTU UMCHOMIUXCS HABUTALIMOHHBIX JAHHBIX, TO MOXHO OHNPECACINUTH
OITUMAJIBHOM HUHTEpBAJl CHUHTE3a P.HI/I, Ipu KOTOPOM 6y}_'[6T obecreueHo HaWway4dlee il AJaHHBIX TOYHOCTEH
Aa3UMYTaAJIbHOC pa3pCUICHUEC, T.C., TO pa3pCUICHUC, TPU KOTOPOM CIIC HEC 6y[[yT CKa3bIBATbHCA TPACKTOPHBIC OIIIHOKH.

T, =M4-(Ry /2-V -6, =V /Ry o) 7)

3aBUCHMOCTh TapameTpa (OKYCHPOBKH OT TPAGKTOPHOTO BPEMEHH, SIBIACTCS KPUTHIHOW TAKKE M A
CHCTEM CPEIHETr0 pa3pelleHns], paboTaomuX B JUIMHHOBOJIHOBOH YacTH anana3zoHa dactoT PCA, T.K. B 3TOM cirydae
TaKKe MMEET MECTO H3MEHEHHE Iapamerpa (OKYCHPOBKHM Ha HMHTEpBajax BPEMEHH, CPaBHUMBIX C HHTEPBAJIOM
CHHTE3a.

BonpimacTBO anropurmoB aBrodoxycupoBku PCA [1], ycroiiumBo paboTtaroT, Tonbko eciu croxker PJIN
COZIEP)KHT SIPKO BBIPRKEHHBIE TOUEUHBIC O0OBEKTHL. IloaTOMy OcHOBHBIE 3Tambl BoccTaHoBieHus PJIM B ycimoBusx
TIapaMeTpUYECKOI HEOPEIEICHHOCTH OTHOCHTENILHO ITapaMeTPOB ABIKEHHS JICTaTEIIBHOTO armapara JOJDKHBI ObITh
CIIEAYIOILUE:

«["pyOBli» CHHTE3 paIHOIIOKAMOHHOTO M300paKEHUsI C MIPOCTPAHCTBECHHBIM Pa3peIICHUEM, ONPEASIIICMbIM
o ¢opmyie (7), OHUM U3 U3BECTHBIX OBICTPHIX aITOPUTMOB,

Beinenenne (GparMeHTOB TOJOTPaMMBbl MEPCIEKTHBHBIX JUIA OIEHHBaHHA Mapamerpa (HOKycHpOBKH
(poriemypa aBTOMAaTHIECKOTO OOHAPYKEHHS TOUCUHBIX TIETICH ).

@DoKycHpOBKa BBIIEICHHBIX ()ParMEHTOB;

-2-
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WnTepniomnsius napaMeTpoB GOKyCHPOBKH Ha BCIO 00J1aCTh TOJIOTPaMMBbI;

«TouHBIH» CHHTE3 PaJHOJOKALMOHHOTO H300paKeHMS (AJTOPUTM NPSMOH CBEPTKH) C HCIIOJIb30BAHHEM
HHTEPIIOINPOBAHHON 3aBUCUMOCTH ITapaMeTpa (OKYCHPOBKH HIIM COOTBETCTBYIOLICH ITapaMeTpUIECKOH MOJIEIH.

OreHka mapaMeTpoB (DOKYCHPOBKH MOXET OCYIIECTBIISITHCS aBTOMATHYECKH (aBTO(OKYCHPOBKA) WIIH C
HCIIONIb30BaHUEM MHTEPAKTHBHBIX METOJIOB 00pabOTKH («py4Hast pOKYCHPOBKay).

SKCHEPUMEHTAJIBHBIE PE3YJIbTATbBI

Oco0OCHHOCTH TPUMCHEHUs JAaHHBIX METOJIOB, WILIFOCTPHPYET mpuMep BocctaHoBieHus PJIM camonerHOMH
PCA L - mnamaszona B cocraBe PJIK MARS (Ykpauna). Jlanusiii PJIK paszpaboran B PO AH YCCP (B HacTosIee
Bpemst MccnenoBarensckuii Llentp Pagrodusndeckux MetonoB JucTaHIMOHHOTO 30HAMPOBaHUS 3emMiid uMeHU A.U.
Kanmeikosa). O0paboTka MO KOOPIMHATE HAKIOHHOW JaTbHOCTH B 3TOW CHCTEME OCYIIECTBIISACTCS Ha ammapaTHOM
ypoBHE, 03TOMY IdpoBoe BoccTaHoBneHue PJIN ocymiecTBiIsieTcs: TOIBKO B CCUCHUH MYTEBOM TATEHOCTH.

i

Jns oueHkn mapamerpa (OKYCHPOBKH B
JOKAIGHOM ~ 00JIaCTM  WCIIOJNIB30BAJICSI  aJITOPUTM
aBTO(OKYCHUPOBKHU I0 KPUTEPUI0 MHHUMYMa JIOKAILHOH
sHTporuu [1]. Cyrp amroputMa B  HEIHHEHHOU
ONTHMHU3AIMM METOJOM HaWCKOpEHIero crycka IIo
napaMeTpaM  SKBHBAJICHTHOM CKOPOCTH H  JUIMHE
amnepTypbl JIOKaJNbHOW »SHTpornuu ¢parmentos PJIN,
CONEpXKAINX  «SIpKHe»  OCOOEHHOCTH.  3HaueHHE
SHTPOIMU BBIYUCISIETCS MO JIOKAJbHOW THCTOIpamMMe
¢parmentra PJIM no ¢opmyse 3HTPONMUH IUCKPETHOTO
HCTOYHHKA. Kaxk MI0Ka3aJI0 MaTeMaTHYECKOe
MOJICTIMPOBAHUE, 3TOT AJITOPUTM B HAaHOOJBIIEH CTEEHN
a¢dexTuBeH npU  (POKYCHPOBKE SIPKUX TOUYCUHBIX
oTpaxkatesed n paboTaeT ¢ MHHUMAJIBHBIMH pa3MepaMu
¢parmenta PJIM [1]. PesympTaThl OLIEHKH mmapamMmeTpa
(hoxycupoBKH 10 peanbHoi rogorpamme PCA moka3aHbl
Ha Puc.l. Tlo oTtum pesynpraTaM BHIHO, YTO
9KBUBAJIECHTHAasl CKOPOCTb MEHseTcs B mpexenax (15
M/c) Ha uHTepBane nopsaka 10c (OTMETHM TakXke, 4To
MaKCHMallbHbIH WHTEpBal CHHTE3a amlepTypsl It
JAHHOTO Cciiydast cocTtaBiser 3-5 c¢). EcrecTBeHHO, U9TO
IPU  WCIOJB30BAHMHM  MOJENU  TNPSIMOJIMHEHHOTO
PaBHOMEPHOTO [BIXCHHS CaMOJIeTa TAaKoe€ H3MCHEHHE
00BSICHUTH HEBO3MOXKHO. JlaHHBIC KOJIeOAHUSI CBS3aHBI C
U3MCHEHHEM  PaJUalbHOTO  YCKOPEHHS  JIBIDKCHUS
camouieTa (cM. BelpakeHue (5)).

Puc. 2 ®oxycuposka mo JaHHBIM
HABHTAlMOHHOW CHCTEMbI CaMoJieTa

Puc. 3 Asrodokycuposka.

SRR ¥ P R R T 5. e

IomydeHHbIe pe3yNbTaThl SIBISIFOTCS. JOCTATOYHO TUIMMYHBIMU UL aBUALIMOHHBIX HOCHUTENEH M COBNAJAIOT C
[2]. DTOT (hakT MO3BOIAET HCIONMB30BATH [UIA peIIeHUs 3agadn GoxycupoBku PJIM mMozmens ABMKEHHS caMojeTa B
BUJIE CYMMBI JINHEHHBIX U FAPMOHNYECKUX KOMITOHEHT. VCIOIb3ysl JaHHYIO MOJIENb TPACKTOPHBIX HECTAOMIBHOCTEH,
MOJKHO paccMaTpuBaTh 3agady (OKYCHPOBKH B Ciydae «OBICTPBIX» KOJICOaHMI IKBHBAJICHTHONH CKOPOCTH, NPHUYEM
mapaMeTpsl MOJEIH JIETKO ONPEAeTIITCS IO pe3ylbTaTaM JIOKanbHOH aBTodokycupoBku (Puc.1).

Ha Puc.2 nokazano PJIM ganHoro ¢parmenra coKyCHMpOBaHHOE IO JAHHBIM HABUTAI[MOHHOW CHCTEMBI
camouieTa, a Ha Puc.3 aBrookycupoBaHHOE M300pa)keHHE IMOCTPOCHHOE C YYETOM HHTEPIIOJISIIMU MOKa3aHHOW Ha
Puc.1.

T.o. MBI cBeNM 33724y ONTUMH3ALNH OOJBIIOTO KOJIMYECTBA JIOKAJIBHBIX ITapaMeTpoB (JOKYCHPOBKHU K 3aade
ONITHMU3AIMH 110 HECKOJIBKUM ITapaMeTpaM TapMOHUUYECKOI MOJIETIH.
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Abstracts. In the paper the problems of digital airborne high resolution SAR imaging for cases insufficient navigation accuracy (the
autofocusing problem in the SAR) are discussed. The case of the fast fluctuation of the focusing parameter of SAR signals on the time intervals that
are comparable with duration of synthetic aperture interval is considered. For solution of the problems the minimum local entropy digital algorithm
(MLE algorithm) and harmonic model of the fast fluctuations of aircraft motion are proposed. The experimental results of using of the algorithm for
obtaining high resolution in L-band SAR “Mars” are showed.

INTRODUCTION

The problem of the focusing of SAR images was topical at the end of 80" and at the first half of 90™. It was
bounded up with increasing of spatial resolution of airborne SAR up to one meter and more and with insufficient
accuracy of an aircraft trajectory measuring.

The problem was solved in most cases due to development of the autofocusing algorithms of the SAR
images. Existent at the moment the autofocusing algorithms divide into two type [1]: parametrical algorithms (when
several parameters of the SAR signal are unknown); non-parametrical (when the whole signal is unknown) [1,3].

The problem of the parametrical focusing takes place in a concerned case [2]. Two main groups of algorithms
of the parametrical autofocusing exist: based on the local statistics and based on the correlation between looks [1,2].

In most cases the algorithms provide a high quality of the radar images. But in case when SAR sets on board
of light aircraft (a small aviation, a helicopter, and an unmanned aircraft) variances of the focusing parameters are
very fast (relatively of the synthetic interval). In this situation for an achievement of the high resolution an use of more
adequate algorithms and SAR signal models are required.

THE PROCESSING ALGORITHM
A phase of the along trace SAR signal describes the follow equation.

R;(0)R.(0)-R(6,0))+

ok7,0.0)=22|F [ )+ L ) L. ( f( ) f( )-R0.0) (kT-0Y| @
A 2 ) ¢ 2 | o | (RL(B)RL(D))

Where: F' » is function described of propagation effects in

the regular atmosphere; Rc(e)is the radius vector of the aircraft;

150 TV [m/s]
R(@,G ) is the radius vector of the reflecting surface; 8,0 are an

1451 azimuth and a range coordinates of the reflecting surface point.

140 ° The aircraft trajectory is usually non-linear. Therefore,
the focusing coefficient is the function of time and we can write

135 the coefficient via the equivalent velocity of the linear aircraft
motion in the next form:

130 = o V0= E[ T HROR ) RO0)+ (RO 6))

0, 20,0 30,00 2

125 + In the equation the equivalent velocity depends on the
module of the aircraft velocity vector, the aircraft acceleration

120 + L] projection on the slant range and coefficient described of the
propagation effects in the regular and fluctuating atmosphere

115 ° (“slow” fluctuation). Optimal synthetic interval in conditions of
trajectory errors is described in the next form:

e T, =M4-(Ry [2V -0, -V /R, -0g) (@

time, [s] s =\M4-Ry [2:V -0y - v Or) (2)

Most of autofocusing algorithms work stably only in cases when
the SAR images consist a powerful point target. Because, the
Fig. 0 The results of measuring of the focusing  general procedure of SAR imaging in concerned case is:
parameter and their interpolation on the real = The “draft” SAR imaging with a spatial resolution corresponding
hologram of the L-band SAR “MARS”. the (2) equation on the base one of existing fast algorithms;
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The segmentation of the “draft” image (a detection of a point target algorithm);
The focusing the fragments;

The interpolation of focusing parameters on the full size hologram;

The “ precise” SAR imaging with the maximum spatial resolution.

THE EXPERIMENTAL RESULTS

The features of application of the methods an example of reconstruction of image of the airborne L-band
SAR “MARS” are illustrated.

For the estimation of the focusing parameter in local domain we use the minimum local entropy digital
algorithm (MLE algorithm) proposed in [1]. The essence of the algorithm is a non-linear optimization used of the
method of steepest descent by parameters the equivalent velocity and synthetic interval. The optimum criterion is
minimum of the local entropy of the SAR image fragments concerned a striking particulars. The value of the entropy
calculates by the discrete source equation.

The results of the estimation of the focusing parameter in the real hologram of L-band SAR “MARS” are
showed in Fig.1. On the diagram we can see that range of the equivalent velocity is =15 m/s on the time period in the
order of 10 s (the maximum synthetic interval for the system is in the order of 3-5 s). This variation the radial aircraft
acceleration are explained. It is a typical situation for airborne SAR [2]. The fact allows to use the model of an aircraft
motion with linear and harmonic components.

CONCLUSIONS
Thus, we propose for solution of the problem of airborne SAR imaging the algorithm consisted from two stages. On
the first stage we make a local autofocusing and define the estimates of variation of focusing parameter. On the
second stage we calculate of the constant parameters (into processing interval) of the harmonic model and make the
precise imaging.
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