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Research Progress of Distributed Small Satellites Synthetic Aperture Radar
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Abgtract:  Didributed svdl sadlite synthetic aperture radar (DSS SAR) is a new way to observe the earth’ s surface from
gace which isproposed in the lag years of the 20th century. In this paper ,the DSS SAR technique and its research progress are
mainly dscused. After a brief review of its recent progress ,the concept of DSS SAR is described and its misson and means o inple-
mentation are presented. At lag ,the key problems and the progect in thisfidd are pointed out.

Key words: DSS SAR;topogrgohic mgpping ; GMTI ;imaging

1
(SAR) ;
) AR
1978 AR ) )
SEASAT , AR . , AR
AR , AR , AR
, AR AR
) , AR ,
, AR . , )
) AR
AR , 5
, AR ,
(1)
(2 :(3) TechSt 21 :
AR , ICW (Intexfero-
, , metric cartwhed) 1P (Interferometric pendul um) ICP( Interfer-
: ometric carpe) .

:2003-11-25; :2003-12-26



1940 2003
1995 2005 , 35 ,
’ 4400kg; , 7
. 1997 35 , 8 .
, 1998 TechSt 21 TechSt 21 , 10
TechSat 21 2
GVTI  SAR , TechSt 21 W 2001
, oC TechSx21
, . , 35 i 2004 7 :
, 12500kg ; 2003 — , TechSa21 1.
1 TechSt 21
Nichols Sdinner Bl
Das [4]
Zetocha 159 ,
MIT Sednick [
Buns [
QUTI ,
Enright [
auTl '
QUTI GMTI
Sednick 1)
(ONES  Masonnet 101
oW , oW ,
AR ICW ,ONES 1999 12 SAR
NADA ,
oW 2003 ALOS 3 SAR
SAR 21- Alcad , a1
IcwW [13.14] . DLR oW '
[15] ($AR)
2003 ENVISAT . AR
Mittermayer 19 Iow , o ’
ey SAR ,
IcwW Mor-
ga 1 IFD , ' '
AR
’ AR
, , Feder AR
Kri (18 21] ICW 1D ICP, ’ :
eger AR , ’
! [1] ) SAR
SAR ,
[2] ) %R i | ’
AR ’



1941

[4,23]

1
3.2
AR
3.21
AR
AR
) AR
AR )
AR
, [24. 26]

SAR

[10]

SAR

SAR

[24

31]

(2]
3.2.2
avTl,
SAR
AR
. () SR
3.2.3
AR
, AR
AR
Sotligt  SCANSAR
,CANSAR
SAR
2 AR
2(a)
AR
AR
AR

SAR

SAR

2(b)




2003

1942
3.3 4 =1 ow
AR ,
, 2 ) 551 1D
TechSat 21 . ,
AR JIcPIowW I ,
, , oW ,
, .ICW IPD  ICP IFD ,
suellites S —_ el
: -~ .‘:f__,.:-,,.‘_.‘.‘_‘-- . . mastor
p "_,.-"f "‘-._\h \ maste = w2y sitellite
4 -.mlcth
[ ~—._cquator } B
» -
NS \\\\‘}\;}(
s circulur
orhils
3 s TechSa 21 4 ICW 5 IPD
4 ;
(2
4.1 i ,
AR ,
AR ©) AR
AR
£RER AR
s‘; N
ST A A E algga&mu BRI )
1 BERE | 1 swREs | BEETHHE AR
2 MGE R 1 B 2 REBBEHMBER
IRRHE | 2 EEEs |2 IERERE| |3 BRARESL , AR
4 TEXH INEERHE|| B
4R EH 5AME
AR , ,
6 , AR
: 4.2
(1) SAR ,
[2] : (1)
SAR ;

, (2



12A

1943

[1]

[2]

[3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

©) AR ;
(4 ;
(5) ;
(6) AR
AR ,
AR
AR
AR ,

Luu KM ,Martin M ,et d. Universty narostdllite didributed satdllite
capahilitiesto support TechSat 21[A]. AIAA/ USU Smdl Satellite Gon-
ference Logan UT[ C] . USA : SC99- 111-3 ,1999.

Sedwick RJ ,Kong EM C Miller D W. BExploiting orbitd dynammics and
micropropu son for gperture synthess udng digributed saellite sys
tems: gpplications to techsat 21[ R] . USA :AIAA ,A9845988 ,1998.
Sinner J M, Toll6éon M V ,Rosendock J C. Gooperative inteligent a
gentsfor digributed sadlite sygems[ R]. USA: AIAA , A9845918 ,
1998.

Das A ,(obb R. TechSa 21- Soace missons ud ng oollaborating congel -
lations of satellites[ A]. 12th AIAA/USJ Qorference on Sdl Satd-
lites[ C] . USA : S3C98-VI-1,1998.

Zetocha P. Slite cluser command and control [A] . |EEE Aerogpace
oorference proceedings[ C] . Big Sky ,MT: IEEE ,2000.49 - 54.
Zetocha P A Brito M. Development of a testbed for didributed satellite
command and control [ A]. IEEE Aeropace Qorference Proceedings
[C].Big Sy ,MT:IEEE,2001. 2-609-2-614.

Burns R ,Md_aughlin C A et d. TechSt 21 : Formation design ,cortrol
and smulation[ A]. |IEEE Aerogpace Qorference Proceedings[ C] . Big
Sy ,MT:IEEE,2000. 19 - 25.

Enright J P ,Miller D W R ,Sedwick J. Irformetion architecture andys's
and optimization for ace-based didributed radar [ R]. USA: AIAA ,
A9942104 ,1999.

Sedwick RJ ,Hacker TL ,Marais K. Peformance andlyssfor an inter-
ferometric ace-based GVITI radar sysem[A]. IEEE Nationd Radar
Qorference- Proceedings| C] . Alexandria ,\VA ,USA : |EEE ,2000. 689 -
694.

Masonnet D. Cepahilities, limitations of the intefferometric cartwhedl
[J]. |EEE Transactions on Gostience and Renote Sendng, 2001 ,39
(3) :506 - 520.

Masonnet D ,et d. A whed of passve radar microsats for upgrading

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

eiding SAR projects[ A]. IGARSS[ C]. Horolulu, HI ,USA : IEEE,
2000. 1000 - 1003.
Nationad Space Development Agency o Jgpan , Centre Nationd d' E
tudes Stides. Agreement between NASDA and ONES on an action
plan for the cooperation in thefid d of earth observation for naturd dis
ader monitoring[ BB/ OL ] . www. nasda. go. Jp/ press’ 1999/ 12/ cnes -
991216 - e. html.
Ranongasse S, Phdippou L , Thowenot E,Masonnet D. Priminary
desgn o the payload for the intefferometric cartwhed [A]. IGARSS
[C]. Horolulu ,HI ,JUSA : |EEE ,2000. 1004 - 1006.
Martinerie F,Ranongasse S,Ddigny B. Interferometric cartwhed pay-
load : development datus and current issues[A]. IGARSS[ C] . Sydney ,
NSW: IEEE ,2001. 390 - 392.
Runge H Bamer R Mittermayer J ,Jochim F,Masnnet D , Thouverot
E. The Inteferometric Cartwhed for ENVISAT[ BB/ OL]. http:/ / enr
vist.esa.int/ .
Mittermayer J , Krieger G,et d. Interferometric performance edimetion
for the inteferometric cartwhed in combination with a transmitting
SARsadlite[ A]. IGARSS[ C]. Sydney ,NSW': IEEE, 2001. 2955 -
2957.
Moreira A , Krieger G, Mittermayer J. Gonparion of severa bidatic
SAR oorfigurations for acetorne SAR inteferometry [ A]. IGARSS
[C]. Sydney NSW: |EEE ,2001.
Heder H, Krieger G,et d. Andyds o sadlite corfigurations for
Paceborne SAR inteferometry[ A]. International Symposum Former
tion Hying Misson & Techrologes[ C] . Toulouse ,France ,29 - 31 Oc-
tober ,2002.
Feder H,Krieger G,et d. Andyssaf higatic corfigurationsfor pace
borne SAR interferometry [ BB/ QL . hitp:/ / www. weblab. dr. de/
rbrt/ pd.
Krieger G,Wender M ,et d . Peformance analys sfor bigatic intefero-
metric SAR oorfigurations[ A]. IGARSS[ C]. Toronto , Ont , Canada:
|EEE ,2002. 650 - 652.
Krieger G,FHeder H,et d. Andyss of multigatic corfigurations for
Paceborne SAR inteferometry[J] . |EE Proceedings Radar Snar Navi-
getion ,2003 ,150(3) :87 - 96.
. [J3].

,2000,19(3) :17 - 22.
Martin M ,Sdlard M J. Didributed satellite missons and techrologes
the TechSat 21 program| R] . USA :AIAA ,A9942052 ,1999.

Lombardo P,Lombardini F. Multi-basdline SAR interferometry for ter-
rain dope adgptivity[ A]. IEEE Nationd Radar Qorference[ C]. Syrar
cue ,NY ,USA : IEEE,1997.196 - 201.

Xu W et d. Phase-unwrgpping of SAR interferograms with multi-fre-
quency or multi-basdine[ A]. IGARSS[ C]. Pasadena, CA , USA:
IEEE ,1994. 730 - 732.

Ferretti A et d. Multi basdine interferometric techniques and applicar
tions[ A] . Proceedings of FRINGE 96 —ESA Workshop on Applications
o ERS SAR Interferometry[ C]. Zurich , Switzerland : IEEE ,1996. 243
- 252.

Lombardo P ,Lombardini F. Abslute phase retrievd in a three-dement
gynthetic gperture radar interferometer[A]. Proceedings 1996 CIE In-
ternationd Qorference Radar [ C]. Bejing, China: |IEEE,1996. 309 -



1944

2003

[28]

[29]

[30]

[31]

[32]

[33]

[34]

312.
Qordgni G,et d. Reduction of the phase-unwrgpping drawbacks by the
threeantenna inteferometric SAR sysem[A]. IGARSS[ C]. Snga
pore: |EEE,1997. 1536 - 1538.
Berizz F,et d. 9muaion nodd and peformance andydsdo a three
antenna INSAR sytem. Radar 97 [ A]. IEE Qorference Publication
[C]. Edinburgh ,UK: IEEE ,1997. 119 - 123.
Qorsn G,et d. Smuaed andyss and optimization of a three-antenna
arborne INSAR sysemfor topogrgphic mepping[J] . |EEE Transactions
on Geostience and Remote Sendng ,1999 ,37(5) :2518 - 2529
Lombardini F,et d. Application of array procesing techniques to
multibasdine InSAR for layover lution[ A]. IEEE Nationd Radar
Qorference Proceedings] C] . Atlanta, GA : IEEE ,2001. 210 - 215.
Roberton A E. Multi-basdine interferometric SAR for iterative height
edimation[ D] . Powo ,UT :Brigham Young University ,1998.
Romeisr R,Shwabisch M et d . Sudy on concepts for radar interfer-
ometry from satellitesfor ocean (and land) applications] R] . USA : Ko
RICLIS Report ,2002.

[D].

,1936 )

,1977 )

SAR



