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Abstract: Synthetic aperture radar (SAR) is an active microwave remote sensing equipment. It has the advantage
of not being affected by weather and climate, has the ability of all-day and all-weather observation, and has been widely
used in the fields such as global surveying, global mapping, and natural disaster prevention. At present, the main
frequency bands of on-orbit SAR satellites are L, C, X, Ku, etc. Millimeter-wave (Ka) SAR satellites have become
one of the hotspots for the development of SAR satellites in the future, owing to their advantages such as easy
realization of ultra-high resolution, small size, and light weight. In this paper, the characteristics of millimeter-wave
SAR satellites are analyzed. The development status is reviewed, the main application directions are described, and the
development trend of millimeter-wave SAR satellite technology is prospected.
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20034F , E K A - D T AR H KRR T
Ka i Bt A3 ] EA LR R R SAR &I S,
LR o % & B AR BUE & 700 km, R H
8.51 m>x2.90 m iy R FEAKAE KLk, KT I R B EH
25.5 W/m’, 5 5 & B & FH &k & (Transmit/Re-
ceive, TR)FES &1, A TR & 14 3 2 56k 2~
4 W, H0 48 %8 0.10~0.44 Gbit/s, ASH il 15~
70°, BB 1) RO AL BT A BEEECN 1 m,

Bl KaiHBREHTTEMILERRSARRS
Fig. 1 Schematic diagram of Ka-band reconfigurable SAR
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UK N M K T 3 TP T AL (Glacier and Land
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B2 GLISTINER%Z
Fig.2 Schematic diagram of GLISTIN system
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Tab.1 Parameters for GLISTIN system

24 HfH
e JiA /GHz 35
W96 /MHz 80
WA R 5 D13 / kW 1.5
Jok w5 B / s 25
ik w5 52 054 / kHz 4
REKEXGEE/m’ 4x1.01
LI 5/ km 70
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F 2 NASA 53k E L K 7 (CNES) A fE bl H
25 s R MAEEA R HHARD
SERL T SWOT A &80 fer B A, B AT EAE S 2k
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it 2022 45 12 A i SpaceX “ f J -9” k &5 & 4t o
SWOT F# faf 2 — K Ka % B/ InSAR, H T 4E 4
% 35 GHz, {524 9% 200 MHz, A LA 523 0.75 m (1)
RHE SRS mIE SR, RERA4mX
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T A5 RI 22  AE  [) BeXe RET  R E A U
BN 227 S8 BE M 60 km, BN 3L 120 km , FE401 2 #
282, SWOT AJ 52 BV 17 A e R A0 58 I 22 s )
S, DT R I I R /N A AR A A E 5T TR
A i b K AR R BE X i b K IR B i A TR T
Y 23 (] B[R] 2 A AT RS

B3 SWOTZR%
Fig. 3 Schematic diagram of SWOT system

2008 4 , Bk %% J&y (European Space Agency,
ESA)#& ) 7 5 T 49 4 # it 52 R (Scan on Receive,
SCORE) #) Ka % Bt & # SAR (Interferometric
SAR, InNSAR) W B3t T7 58 o % F R G4 AF7E i il
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i H 4 B Wit s br

TREERSFE | 292000 kg

TERSF JEFF RS :14.875 0 m X 10.498 6 m <X 5.008 7 m

B R 29 890 km

TE R S E WG . 77.6°

B A7 T4k - 880 kg
2 for R 1407 W
217 K dE 1 8.6 Thitd !

s 4.6 Gbites !

JF 2 294 kg

¥ %810 W

B IR 1.5 kW

i 2 b . 271 Mbites ™!

W3

55804 [ A7 1] 09 $0308 % - 360 Mbites !
g R 5F:3.0mx2.8mxX2.8m
IR :5.0m>10.6 mx1.0m

InSAR

JERL R LT | BB C, Ku

B B Uk
SH KM (+2. — 2% 4 H)
45 A (0,215 Nom Bz 20 Nemes)
2 G SR
3H SIS 300 Aem®

LRI R G

46 :130 L

WLIER | g gy

WEL: S

WEDER | gy 5 5 BURE i 3 om

EH 320 Ah (150 kg)

O B B A 2D RSB R B e e 3 3 B B A
PN en) e e e

B35 m®

Pl L 7> R

Hi Bt :8.025~8.400 GHz
e Ak, « 2 A e LI A Ak
TR BRI L +60°
AL IR 5225 dB

T LR 7.9 Thitd !
s 2. 310 Mbites !

[& 4725 B : 2.3 Thit

Bt 25

H A >3a,Hbr5a

K i A 95 KA

JK e T R X B A R T

2010 4FBR %5 ) i 17 1 Ka i Bt SAR P51
SR PERET W R I UE AR T R BGE R R R
1  ( Digital Surface Model, DSM) , H:# DSM i 1
HRTI-3 b " 1% &R G0 R LR UK 2k — K W
Wil 1 DBE $3 # e e BeAR , s 4 iR o RS
TAESE Ry 35.75 GHz, & %7 ¥ 300 MHz, & 4t
KERTH2mX035mi, R KLEER N
2.25 m, IR E TWRL 12 m, B2 13 1 m X
I mM o HE, M SEOLE 3.
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Tab.3 Parameters for ESA Ka InSAR

S KUt B Wi
H AR/ GHz 35 LK 12
i 96 /MHz 300 W 2248 58 /km 16
W {E R S D%/ kW 3.5 PUE S E /km 500
X R G TR/ W 472 A /% 13.5
A£a/C) 34 I3 HEE /m 1x1
KB RLER S /m 2X0.35 TSy B /m 2
WKL AR /m 2.25 el /(Gibtes ) 2X2

4 BXZJHKalInSAR
Fig. 4 Schematic diagram of ESA Ka InSAR

2012 4, 7 KR B 3¢ JE W5 i 2 W (Alenia) $2 ®4 BAFMERTAMELF KaINSARSHF
PP 7E Ka i B T/E A9 B8 2 SAR T35 {3, % A8 Tab. 4 Parameters for Alenia Ka InSAR
SR UK M 5 g8 B R T R IR R L SR ZH Bfit

i1 B/ k 500~800
SR e Foe b U T R TR AT Ty =
NUESUN n — LA/ GHz 35.75
5 A0 AR 2 R 4R L S A i FF T 0 o J 0 R R 1Y 9 /MHs o0
BT A E, BE 08 SC B a2 BT A LT 9 i RE W (H T %/ W 3500
NI RERNBEERWMES R, RE NS FELR KB /m 11
W4, ; oo | HREIR 1 mx1m/8km
© BEEOOT AR BT | T
= A B /m 2
2R Aol 5/ kg 700

2012 &, 15 5 fiit (Deutsches Zentrum fiir Luft-
und Raumfahrt, DLR) 75 Wk %5 Jmy 82 1 36 4 9 5540 °F
X Ka iz Bt InNSAR ARG HEAT T HF 52348 1h T 33t
TN R 6 BT R o %07 5P TR 1] T 45 Al i
10 m (9 R L SR, 20 e RECE R AE R SR
E5 M3RTTAAT KalnSAR B R I, 2 DR CR AN 22 e R A B T Ak
Fig.5 Schematic diagram of Alenia Ka InSAR LKA N 10 m, 2 DK GFREM 2 A IR 263
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g WP DR 2R i B GEAE T AL ) PR A R, SR
DBF £ R |, I 7F £ 4 b 71 F R H 2 £L 42 4k 21 7 7
(Multi-aperture Processing Method, MAPS) [% 1k
PRF, [ B 3R 45 56 0 25417, B 25 10 R H SCORE $4 R

E6 EF

AT R RS . RGEGER AT LR 4 A o iy
254, LA [R] Ik S 30 U R0 M TH iz 3l B bR A I E R
(Ground Moving Target Indication, GMTI) , & 4t i
MBEILEK S,

fit Ka InSAR

Fig. 6 Schematic diagram of DLR Ka InSAR

x5 EFMiKalInSARSHE
Tab.5 Parameters for DLR Ka InSAR

25 HE
BUIE 5 B/ km 550
T M/ GHz 35.75
R RL R /m 2.0X0.4
PR 2R /m 2X2
WEE D)% /W 3500
FLKE/m 10
M 224 58 /km 12~15

2014 4%, B] 37 55 HLJE 8 23 W) (Astrium GmbH)
FGE S i AE W 2s Jmy I SR N4t T — b 9 E
MPAS Ka SAR R %t , o] L[] B 52 3 F 9% #1 GM--
TI A 7 BT 7R o AU B R 5 RE L3 10 m
JE TR A i, U KR K 13 m il 9 > BALfR B R 4R A
Hegl i, Bl & 400~450 km, I &S 1.80~
2.85 m, 7% I T AR R 5 85 1] 43 %0 2 m, 2
M98 12 km, B WA T BB ) A HEE R 5 m, 4

W e 50 kmo

E7 MEHFEEE AR KalnSAR
Fig. 7 Schematic diagram of Astrium GmbH Ka InSAR

2016 4F , FEFE ML i 7 — A 7E Ka ik Bt his 17
(19 2L 380 3 5 P 3 2 3R InSAR J7 R, &L 8 R .
2 B 3E T B SAR HH U SRR A R 257 4 L
Il & 5 KA 2 /il 2 Ty g B2 i K £k (Multi-Function
Antenna, MFA) . & §F K& N5 I8 5 AL T 0 £
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Fig. 8 Schematic diagram of DLR Ka-band InSAR antenna farm
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JEAF R T M L 2F 0B M 59 SR AN, A S S AN [
RAED) ) = R 2 50 LR B 2 S R AE
RS R RGBE o BEAh , 2 K I SAR B SUHL
TIE8 AT, AT fiff e A A 0 328 JR A W) A 7 1 S5 [

http://www.cnki.net



R R (R 3 30)

8 AEROSPACE SHANGHAI (CHINESE & ENGLISH)

4539 % 2022 4R 3 )

GUNCIE7/EC S VRS S DSE PN NP7k - E Rl
3R R S

23 HTMBSHRE

RO 42 BR B b 2R 28 R G P 00 B KR A 1
A BR Ml TR A 25 FR G000 A2 )k 90 %0 B IR i AR AR ZH A
Y B b 5 48 AR AR S B0 B R AR B B 2R A ]
FREe v 1 K AR AT e % EE AR Y X AR
MRS EAE A 25618 Ot @ gk Mok H ik
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(AR L T TR AR K AR T 22 K I SAR H AR AE T )
T 95 W S A AR AGOUE I S L A R X0 45
AT R SR
3.1.1 ZAREZHAMHEINSAREZ ZH K

KU RS B InSAR 1AL 3 2 ] T b 255 45 0
N il A A0 oK S5 22 S U AT 55, B ) BRI AE
AT SAR T AL SRR Y SR, AR TR A T A R £
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251, S PR R X 4 R A KA M . ZR
JEAR X bR g R e 0L E AR S O A S A
EHY I, 2K D E ks B InSAR TR #4028 B Ka 4
B, GEFZIBEEE T WE Ka &K 51
InSAR F ¢ 1Y B 8] 25 AH OGPk 35 X 3R, 22 K U v G 2
InSAR T AR B B30 38 U Al B85 A ok 22 2 e K
L2 BT W, R MR WSCHk[37], T
BoREWE 9 FiR .

9 EXKSHEINSARTIE
Fig. 9 Operation schematic diagram of millimeter wave high-precision INSAR
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Fig. 14 Schematic diagram of multi-baseline millimeter

wave InSAR satellite system
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Fig. 15 Schematic diagram of multi-baseline millimeter wave InSAR system baseline
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