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Yyacrumkam xoreperiymm no
ANCTaHUNOHHOMY 30HANPOBAHNIO
3emsn, noceAweHHOMN gecaTuneTHeMy
coTpypHnyecrsy U3 AH KHP s OKB
M34.

YBaxcaembie ToBapunuin!

Mhe poctasnseT oco6oe ya0BONbCTBIE NPHBETCTBOBATL KONNEKTUS
MucTutyTa anexTpornkm
Axagemmum Hayx KHP
110 CIYHal0 NIPOBEACHNS HaYYHO-TEXHUYECKON KOHGDEPEHUMM, NOCBALICHHOS
AECATUNETHEMY 106UNEI0 COTPYAHUYECTBA
HNHcTuTyTa 2nexTpounkn AH Kntas
€ OcobbiM KoHCTpyKTOpCcKinM Bropo MY,

M OTMETUTL BbICOKUI yPOBEHb NOCTUKEHUN, SBNSIOWMXCS pe3ynsTaTom Bawert
COBMECTHOJ paboTsi.

A cyactius, 4TO ABAAKCL OcHoBaTenem OKEB M3H, a takxe TeM, uyTo
BHEC CYWECTBEHHbII BKNAA B Opranusaumo MHCTHTYTa snextpomnkn AH
KHP, o06bveannusumx CBOM ycuanms B CO3[aHMM  CaMOil  COBDEMEHHO
PafANOIOKAUNOHHON M KOCMUYECKOH TexHuKM, 6€3 KOTOpOi HEBO3MOXHO
NPEACTaBNTL COXPAHEHNE CPEAbl OBUTaHUS HE/IOBEYECTBa U obecrnevenue ero
6yayuero.

CoBpemMeHHas TexHu4eckan Hayka [ CA Y Koor {nm
Gonbumx KOnneKkTusos YHEeHbIX U MHXKEHepos, “n MexayHapoaHoe
COTPYAHAHECTBO ABNSKETCA OAHOMA U3 BECKUX COCTaBARIOUMNX 3TOrO npoyecca.

. MHe xoTenocs 6ui noxenats Konnextusam UHCTHTYTa SNEKTPOHHKH #
OKB M3M, Ha 6aze onsiTa COBMECTHOro COTPYAHUHECTB3, OGLEAMHNTL KaK
MOXHO GOJTbWeE HayHHbIX OpraHn3aumi Poccum u Kntas 80 uMs NpouBeTamns
Hawux Hapogos.

flycte Bam conyrcrsyeT ycnex B Bawmx HayyHsix neonenoBanusix n
MHXEHEePHbIX Pa3paborTKax u yaaqa 8 Bawmx nuyrbix genax!
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The Symposium of Microwave Remote Sensing Technology——Cooperation of Ten
Years between IECAS and OKB ME]
To all delegates

Ladies and gentlemen,

I’'m very glad to congratulate the staff of Institute of Electronics, Chinese Academy
of Sciences(IECAS) on your high level achievements at the moment of celebrating the
open of the symposium on microwave remote sensing technology———cooperation of
ten years between IECAS and OKB MEL

I'm the founder of OKB MEI, and used to make an important contribution to the
founding of IECAS. I’m very happy for my contribution to the establishment of modern
aerospace. radar technology because it is impossible -to protect human living
surroundings and guarantee human future without the technology.

The development of modern technology and science depends on the effort of a large
number of scholars and engineers, in which international cooperation plays an important
role.

1 hope that the staff of IECAS and OKB MEI should hold more Russian and
Chinese scientific research organizations to work together for our both people’s
prosperity on the basis of cooperation experience.

Wish you the achievements in your scientific research and engineering project!

Wish you all success in your career!

Best wishes!

Academician B .Kotelnikov
2000/12/1
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PREFACE

Synthetic Aperture Radar (SAR), as the representative of microwave imaging radar technology,
can image large area with high resolution in day-night and all- weather, and can penetrate earth and
vegetation, hence it has been the important method to observe the earth. Many countries have paid
much attention to SAR because of its wide and growing potential applications in disaster inspecting,
resource exploration, environmental monitoring, sea ing, ing, military
Airborne and space-borne SAR technology has been one of the important indications of national
power and fevel of science and technology.

Institute of Electronics, Chinese Academy of Sciences (IECAS) has established laboratories
that specially research the microwave remote sensing technology and its application since the middle

of 70s. During the recent twenty years, IECAS has made great progress in the research and
development of airborne and space-borne SAR system, the satellite ground system for the reception,
processing and application of remote sensing data as weil as new system, new theory and new
concept of microwave imaging technology.- The Special Research Bureau Moscow Power
Engineering Institute (OKB MEI) is one of the important research bases in the aerospace technology
in Russia, and is also one of the major research bases in the systems for the observation of the earth
and the detection of deep space. OKB ME! has obtained promi research achi in
space-botne SAR system, space-borne SAR calibration technology, real-time imaging processing in
space technology, ground receiving station with giant antenna, light net-like paraboloid antenna.
microwave radio-meter, and microwave scatt ter, radar alti " and control
system, cominunication system, etc., all of which have practical application. [ECAS and OKB MEI
have cooperated widely, deeply and truly in the field of the microwave remote sensing technology
since Dec. of 1990. Ten years’ cooperation promotes the research work in both sides, and improves
the microwave remote sensing technology in two countries, and ar the same time, the experts in both
sides have established their deep friendship in the process of ion. The friendly
we believe, will make greater progress and will be more fruitful with the development of the

p on,
cooperation between two countries.

This Proceedings collects some research papers of the Chinese and Russian experts in the recent
years in the field of mi remote sensing technology and its icati and contains some of
the research achi during the ion between two countries’ experts, which shows their
ipnovative work from one side-face. Although this Proceedings collects only a small part of their
research achievements, it still reflect their spirit of working hard and creatively. Prospecting the 21st
century, the microwave remote sensing technology will be used not only for providing the

information society with the global high-resolution information resource, but also for maintaining
the world peace and the continuous progress of society. Finally, we would like to thank all authors.

experts and friends who have devoted their effort to izing the and publishing this
Proceedings.

Hejun Yin K.A Pobedonostsev

Acting Director of [ECAS Chief Director of OKB MEI
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HToru gecaTuaeTHero HAYYHOT0 ¥ TEXHHYECKOTO
coTpyanniectsa Mexay OKB MOH u IECAS.

Acting Director Dr. Yin Hejun
Institute of Electronics, Chinese Academy of Science

Jupexrop K A. HoBenonocues
0Ocoboe Koscrpyxropekoe Bropo MockOBCKOTO 3HEPTETHIECKOrO HHCTHTYTA

CorpynHudectso Mexay MucTutyTom Dnexrponuxu Kurakickoll Axagzemuu
Hayk u Ocobemv Koncrpyxropekiam Biopo MoCkoBCkoro  DHEPreTHHECKOro
HAHCTATYTA B 06J1ACTH MHKPOBOIHOBOrO AHCTAHIMOHHOrO 30HAHPOBAHEL JUMTCS yike
AECATb JeT. B TeueHHe ITOr0 NECATHIETHA JAPYXKECKOE U  MIIOAOTBOPHOE
COTPYAHHYECTBO [PHHECNO B3aMMHYIO BBIroAy oOeum cropoam. IloaTomy oueHs
BaXCHO U MONE3HO MOABECTH HTOH COTPYAHMYECTBY 3ITOTO [EPUOIA H CyMMMPOBATH
OTIIT JANbHEHIIEro YKperuleHs i PacIMPeHis JBYXCTOPOHHEr0 COTPYIHHYECTBA.

1)

B cepeausie cemuuecaTsix Mucturyr Onexrponuxu Axanemun Hayk KHP
(IECAS) Hauan BCCIENOBaHHs MO TEXHOJOTMH MHKPOBOJHOBOTO [HCTAHUHOHHOIO
3OHIMPOBAHIMA H €r0 NpHMeHeHus. B TeueHHe [HecATKOB JIET, 04 PYKOBOACTBOM
npasuTenbersa u akanemun Hayk KHP, [ECAS NpennpHHsn u 3aBepUILI HECKOTBLKO
GOMBLUINX HAMOHANLHBIX NPOEKTOB H AOCTHI 3HAYMTENBHBIX pesyisTaros. Ceifuac
ONTHMANBHO CTPYKTYDHPOBAHHBIN mepcoHan, umeioutnii Gonbume HaydHble
HoCTIKEHHA 1 6oraThifl onbiT, paboTaer u oSysaerca 8 [IECAS. B nactonmes spems
TEXHONIOrHsl MMKPOBONHOBOTO AHCTAHLIHOHHOTO 30HANPOBAHUA W HCCIENOBAHHE €ro
NPUMEHEHUS CTaNH OJHUM M3 OCHOBHbIX HATIPABJEHMI HAYYHBIX HMCCNENOBAHMHA
IECAS. B cocra IECAS sxomaT crepyroume nonpasaeenus. Otaen paspaboTku
KOCMHMYECKMX PANMONIOKAHOHHBIX CHCTeM, OTnen paspaGoTKH PaIMONOKALMOHHbIX
CHCTEM ¢ CHHTE3UpOBaHHOH aneprypoii, Ormen cosp gbiX HHPOP [BIX
Texwomormii u  Locynapcrsennas = naGoparopuss 1O MUKPOBOIHOBOMY
AMCTRHIMOHHOMY —30HZupopamuro. IECAS ABsercs ofoH w3 OCHOBHBIX
opranusauuii B ODNACTH  TEXHOJOTMH  MHMKPOBONHOBOTO  NMCTAHLIMOHHOLO
3oHmAposaHus B Knrae.

+ Ha mpoTshkeHMH TOCRETHUX necarunernii [ECAS  nofuncs  Gombmoro
nporpecca B paspaboTke camoneTHbix PCA M 3aBepLIMA PAX OCHOBOTIONATAIOLIMX
neenenosanuii B obnactu camonetHex PCA. XapakTepHCTHKH TakuX cHCTEM Gbumin
3HAYNTENBHO YIIyHUIeHbl Bbllo BLIMOHEHO GOMNee DBYXCOT JKCMEPHMEHTANBHBIX U
paBouux NOSeToB. PeSy/bTaThl HALLMK TMPUMEHEHHE B KOHTPOJE H IPEACKasaHHH
HABOTHEHHU}, [HIPONOTHYECKOM MOHHTODHHTE, T€ONOrHH, aspONOTHH, COCTABICHHH
KapT H T.A.

C koHila BochMuaecaThix IECAS passepsy! WCCHenoBaTeNsckue paborel o
nepsoMy noxonennio PCA kocmuteckoro Gasuposanis.

IECAS nocTur GoNbmoro nporpecca B 061aCTH WHPPOBOTo CHXaTHA AAHHBIX
PCA, ofpabrke u3obpaxeHHN B pPeansHOM MacmTaGe BpEMEMM H TEXHHKH
KaJTHOPOBKH.

OcoBoe Koncrpykropekoe Biopo Mockosckoro snepreTuieckoro Macturyra
(OKB M3W) 6buo 0cHOBAHO B 1947 I. 10 PELIEHMIO [IPABHTENILCTBA CCCP. Hepsbm



nupexropom Geun akanemuk AH CCC3 KotenbHuko B.A., BCEMHPHO H3BECTHBIX
COELHANHCT B OONACTH PAnuOTeXHMKH. OCHOBHOE SIPO HAYMHBIX CIIEUHANHCTOB
COCTABH/IM BbIMYCKHHKK H3BECTHBIX yHUBEpCMTETOB M uHcTHTyroB CCCP. OKB
MDOH urpaet 3HAUHTENLHYIO PONb B HAYUHBIX HCCHENOBAHMIX MO POCCHHACKEM U
MexcayraponubiM nporpammam. OKB MOH 0nmO H3 OCHOBHBIX HCCIEHOBATENBCKHX
npennpuaTuit B 06aaCTH KOCMHYECKHX TexHonorui Poccun. Ha npormxennn ¢soeR
ucropurr OKB MBH fobisioch Grectsipix yenexos u BHecNo GONBLION BIaz B
pazsutie kocmoHasTHEr CCCP u Poccun:

t.

B CCCP wu-Poccun OKB MDHU Ovimo Benxymeil opranusauueil B
paspafoTke CHOYTHHKOBLIX CHCTEM, DAXHOTENEMETPHH U TPaeKTOPHBIX
H3MEpeHU, [NpPOTpaMMbl [PAMOH TENETPAaHC/HALMA JUIA  NEPBBIX
KOCMHMECKHX 33ITyCKOB H IEPBOrO MIIOTHPYEMOrO [I0NeTa.

B cemunecstsix romax OKB MOW nocTpouno nsa pagMoTeNeckona,
OCHAIEHHBIX FUTAHTCKMMH 3ePKANBLHBIMH GHTEHHAMH AHAMETPOM 64
merpa B Uentpe Kocmuueckoit Cessn OKB MOH 8 Mensexbux Ozepax u
r. Kanssune u 8 o10it 067actu OKB MBH urpaer Bexymyo pons B Mupe.
B ceMuaecaThX rofax paspaboTaa cepuA JErKMX pasBEpTHIBAIONIMXCH
CeTyaThIX NApabONHUECKHX AHTEHH, B TOM 4HCAe GOJNBIIMX pasMepos,
OCHOBHO€ LOCTOMHCTBO KOTOPBIX — Malkiii Bec, Gonbmoit koapdmument
YCHIIEHNS, TIPOCTOTA M HANMSKHOCT: PA3BEPTLIBACMOH KOHCTPYKINH, M
KOTOpas HAXOZHT IHPOKOE IPUMEHEHHE B KOCMUMECKIX HCCACOBAHMAX.
OKB MDHU opna u3 BeQyWMX OpraHmsaumii B paspaGoTke addextusHol
TIONE3HOM HArpy3Kd KO Oro  mp ans YBAHUS
OIHKHErO U JATbHEro Kocmoca, KOCMHMYECKHE DNEKTPOHHBIE CHCTEMBI,
paspaGarsiBaevbie OKB MOH  BKMOYAOT  palMONOKaTOPhl  C
CHMHTE3HpOBaHEOH amepTypol, pamuosricotoMepsl, CBY pammomerpsr u
T.A

B 1983 OKB MDH paspaloranc M TOCTABHMIO ANA MEXIUIAHETHBIX
cranuuit «Berepa-15» u «Benepa-16» 1OKaTOp C CHHTE3HPOBAHHOMN
aneptypoit (PCA), panuosbiCOTOMEp H PAfHOMETD ¢ NOMOMIBI) KOTOPBIX
BIEPBEIC B HCTOPHH H€IOBEHECTEA MOJIYYHAH TPEXMEPHOE H30GDAKEHHE
ceseproro nonymapus Bemeppl. Ha PCA KocMudeckux anmaparos
«Benepa-15» u «Benepa-16» prepsbie Obula peanusosaHa ofpaGoTka
n3oGpaKeHNit B peansiom MacuTade Bpemenn Ha GopTy.

B 1980-x OKB MO3M paspaborano PCA mma KA  «Pecypey,
MpeAHa3HAYEHHBIR U1 MCCIIeNOBaHHA MPUPOIHBIX pecypcoB 3emmu. B
Hauane 90-x Gbin paspaboTaH NBYXHAaCTOTHBIH MHOTOMOMMPH3ALMOHHBLH
PCA kocmudeckoro $a3smpoBanHs, KOTODbIH 3aTeM OblN yCTaHOBJIEH Ha
xocmuyeckol craEuma «Mup». OGa atux PCA umean cucremy
ofpaboTkn wsofpakenuii B peabHOM MacIITabe BpeMerH.

B nocnenyromue roger OKB MOH mpunsno yuactue B paspaCorie
npoexrtos «Bera» (Benepa — Tanznes), «Poboc» 1 «Mape-96».

B nepanoctex rogax OKB MU pobuncs 3HAUMTENbHEIX JOCTHXEHHH B
Texnonoruu kamubposkn PCA xocMudueckoro Gasuposanus, BKIOHas
paspaGoTky ofopynosanus s KanuCpOBKH XKanmuOpOBOHHBIX CHCTEM H
yaydmeHus H3oOpakemmil, NONyueHHHX ¢ mnomomel PCA. Beuto
npoBeneHo GoMbIIOM YHCIO SKCHEPMMEHTOB no Kanubposke u Gbutn
[OJY4EeHBl XODOUIHE pPE3YNbTATHl C HCTONB3OBAHHEM EBPOMEHCKIX
cnyraukos ERS-1 u ERS-2 B pamkax coTpyRemuecTsa ¢ Esponeiickum
KOCMUYECKHM ArEHCTBOM.




Kax TECAS, tax n OKE M3H 061anatoT 3Ha4uTeNbHLIMYI BOSMOXKHOCTAMMU B
of1aCTH MHKPOBONHOBOTO AHCTAHUHOHHOTO 30HAMPOBAHHA W BHIMOAHMIH MHOTD
BAXKHBIX OPOEKTOB [N CBOMX CTpad. JIpY)XXeCKoe COTPYAHHYECTEO B 0ONacT
MHKPOBOJIHOBOMO IUCTAHIHOHHOTO - 30HAHPOBAHHUA MeXIy ABYMA
ACCENOBATENbCkMMI OPTaHI3ALNAMY IPUHECET BIrogy obeum cropomam. [Ipakruxa
HECATHIIETHErO APYXECKOrQ COTPYAHUUECKTRA AOKA3LIBACT ITO,

an

IECAS u OKB MOU navaiu Apyxeckoe COTPYAHHYecTBo B Aekalpe 1990 r.
B TeueHHe ACCATHIETHS COTPYAHHUECTBO MEXCY ABYMs CTOPOHAMH 3aK/IHOHAJIOCH B
CICAYIOLIeM:

1. OpHOYACTOTHBIH OfHONOSIPH3AMOHHBIH PCA

B pexafpe 1990 r. gsa cnemmamucta [ECAS nocernnn OKE M3U. B mae
1591 r. aupextop OKB ¥ aBa Apyrix creunankcta nocetamm IECAS. B 1990-1991 1.
ofe cTopoHB oOMeHuBanHch BusHTamd. Ha ocHOBe npemBapuTEnbHOR
JICTOBOPEHHOCTH M JKENAHWA COTpyHHHuecTBa mpa cnemmanucta OKB, xotopsie
3AHMAKTCA HayuHBIMU “McCNefoBaHuAMd B obnacth PCA, u crneumamict u3
HucraTyta Pagno-3nextporuxu Poccuiickolt Axazemun Hayx, xoTophiii 3aHnMaeTes
miposoit obpaGorkoil curnanos PCA, Geinu npurnawenss IECAS 5 1992 r. Onn
patorami B IECAS B Tedenue cta Hell. B Teuenue Tpex mecsues Tpu poccuiickmit
cnemanucTa npencrasaule PCA u BbicoToMep , pasmemennbie Ha KA “Benepa-15"
# “BeHepa-16” 1 ONBITH, KOTOPHIE OHH BBLIOHAT B [IPOLECCE PaspaboTKH CHCTEMBI,
Ha paunoit ocsose IECAS u OKBE MOU noanucamu kontpaxT, B kotopom IECAS
npocur OKB mpescrasuts  Texumdeckoe mpeinoxenne “PCA L-muanasona mmi
KA». A B 1994 r. OKB M3H 3aKkOHYMIO U OTOPABUIO TeXHMYECKOE MPEANOKEHIE B
IECAS. Texuudeckoe NPEANOKEHUE COACPHANO APTYMEHTALMID CXEMBL CHCTEMb,
AHAMM3 M PACHET OCHOBHBIX XAPAKTEPUCTHK, PA3AE/ICHHE HA MOACHUCTEMSL, OCHOBHEIS
TexHUuecKHe TPeOOBaHWA, HA3EMHYI0 KOMILIGKCHYK OTIAfKy M TeCTHpOBaHie,
TeOOBAHUA K MAJTLIM CITyTHUKAM H T.A.

B Teuenue manHoro nepuona cremnanuctel IECAS MoNySEuH OT POCCHACKHX
JKCTIEPTOB ~ MHOTO  NONe3rofi  MHQopmauu.  TexHHYECKOe  MPEIIOKEeHNe,
npexctasnessoe OKB MOM 6buio oueHb TOME3HWM Ha pamHeld  crammu
aprymenrannu PCA L-nuanasona ais KA. TakuM o6pasom, obe CTOPOHB! JOCTHTIM
B3AUMONOHMMAHKS 1 TIOCTPOHIIM XOPOITYE0 $a3y ANsi madbHEHIIEro CoTpyHHYEcTBa.

2. Muxpo -PCA

PCA anst Manbix KA Guin ofHuM U3 " rpaHuuHbX” B "ropauux”’ TOYex B
paspafoTke PaNHONOKAUMOHHBIX  CPEXCTE AHCTAHLMOHHOTO 30HIAPOBAHMA. Obe
CTOPOHB YACAMIOT GONBINOS BHUMAHME Pa3BMTHIO B JaHHOH ofnactu. OCHOBHOH
4aCThIO HCCAENOBATENbCKOH PaboTsl GbiI0 TO, KaxuM 00pPa3soM peraTs CHELHANBHEIE
rexumueckue npobuemst PCA mia mansi KA, Takue Kax cokpatenue norpebasemolt
MOMHOCTH, YMEHBIIGHHE BECA CUCTEMbI, CHIDKEHHE CKOPOCTH NEPEIATH ARHHEIX.

B pesynbTaTe HanpaxeHHOH paboTel obesx CTOPOH GUTH AOCTHTHYTHL
yAOBNIETBOPHTENLHBIE PE3YNBTATHL TakuM ofipazom, PCA mmn mamsx KA G
paspaBoTan, OH HMeET paspeileHue ydile 5 M, MOA0CY 40 XM, CKOPOCTh NMEpENayH
IaHHbIX He Gonee 300 MBur/c, norpedisemyto MoiHocTs 1200 BT n sec mMenee 150
XT.



