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Mission Analysis for Synthetic Aperture Radar Satellite System
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(College of Aerospace and Material Engineering, National University of Defense Technology,
Changsha 410073, China)

Abstract The development of Synthetic Aperture Radar (SAR) satellite is summarized. A new concept of high-elevation
angle, double-side looking SAR satellite system is introduced According to the analysis of the users’ requirements and the
key technical restriction, the performance of radar coverage is analyzed with the optimal orbital elements design for SAR
satellite, and the beam position parameters design and system performance analysis are implemented. The space-ground
integration approach of mission analysis for SAR satellite is proposed, basing on the characteristics of SAR payload. The
computer simulation results are presented, which illustrates the validation of the new approach and the feasibility of
high-elevation angle, double-side looking SAR satellite concept.

Key words Synthetic aperture radar, Satellite system, Mission analysis, Performance analysis

1 35
B AL T (SAR) TR A 244 5 Ji e 3 5%
Sl 2 ) M R,/ R s g

R e LSRN A R T K
WA ISR . SAR TURAEN T R o DU RIS AL ok

(R ) o AR S B IO, W] AZE ORI A Y [ A B 4T 0
MR . H2E, HATSARIT RN —AEIEE0EE, T
ML 56 AN A2600km, Xl LA & ZE SHiE . KT AR IR

SEASAT-1 SIR-C/X-SAR
TRE, HCRAATT R Y R RE A R AR R AR R (1 . "*"Mﬁ_ f,';:,]. e R
SR T 5 (Mission analysis) AR R RALEME =B ac T ==
BEUF A JER o ZE W % 1) 5 (ESA) RIS [ A5 T KSR (NASA) ‘ - SI‘ -B : - -._s.f..k. Mf\ b
B 1 TR RGeS AR5 2 BT BOM R T3 (K BEA, “'J-Aﬂ 1'*‘“4’55*5 | O e *’“I”S
SEMCRG AT TS PERE M T, S o8RG lg?fé%l.lllgsf-olx?.? o wm.I';miétmgl995;([»00.22002'3 20052005
PRI B B FIL FESNSAR TR FE i

Hii, SAR TP I iR, Wb, L9E. % Fig.1 The development of SAR satellite abroad

TAERER L I IR 43 A R P SCRR[3.414r 41 T SAR
PRMARG BT 5E OB SCHR[5]1—CR[16] /M4 T
FEAFSAR TR I B ATt S80S E 84k, @45 SEASAT,
SIR-A, SIR-B, SIR-C/X-SAR, ERS-1, JERS-1, ALMAZ,
RADARSAT, ENVISATHILACROSSEZ: 112 (W& 1 71).
SAR T2 [Fl 62 pe g T I IX e 8 B8 S5 I K30
fcB . ot TR IS 43 HE A B EE 2 g A2 22, JF HI
B = RS, BRI, R TRt ZE . SARTUA

2005-03-14 Y 5], 2005-11-20 /=]

AR XTSAR R AT R RE AL, XSAR DR RG1E
Hh— PRI FRPRIEAT T 845, P98 TSAR I EHUE Wil 58 o
PEREA T TS, Al T RIS SRS REVERE T
W EMAERE L3R T SAR U R G M —AAKAT 45 0 W
%o MIWSARTDE IR BIUIR, AN ATR, T K
A XUALSAR TLE TS, Lm0 s o 52 ] LIk )
2600km~3000km, S 4= Ek T & Hh DU i 55 0 A /N F1
Ry AR LA - i 2 9 55 IS T4, e BAT BRI %
N TE



620

T 5 R

7R

28 %

2 SARIEZRFZE—IKUESZLA

TS SAR TR MG R IR RIR L, W &k TR
A+ SART R AT 135 EAR FI S5y R G:, I FLA& bR 3%
IR HIZ . Bk, AR SAR TR R GEHEAT M — A4k
5007, (6% B &Rl TR 22 I 210 L it b AT PR b i
ih, SEILSAR AR RS B A fa bRt

SAR T ARG RAAT 55 4 TIOR3 2 (1)
DARASIEBA SR T QF BB HI SRR
PERESMHT. Horh, B ISR BE VTR SAR TUR RGEAT 5545 W ks
BTSN A WA S HE L SARE UM L TS
$, ANt T AR B R I R AR SR R
TR AL RGN, SRR RG0S — A 5 UR
HERPRIO S HBAR

SAR TV ARG — KA IEG R bR 2 H i BT
R 23 P RE R F bR ik B GRS L R i b . 45—
EhR SNy AL RE S« RS RINE s hE . A g
W PERE IR AR ELAE ()4 B, (Q)JLATERRSEE: (3)
LU 5 AN A3 o R AE R R S P B RS b SAR
TR AR bR, LA QS PE; (Q%E5
KERE . BUMIRE . WA SF IR L . B4 5 I LR (%A 6 1L
(SDNR); (3)2) 3t [ Finss g T,

SETHUR TR BT REA AR, JF45 & SARE A
TR £, JRAT IO M — PR L SAR TLE 2R 64T 45 497 )7 14 38k
AT THTGE. %07 LU P BORSE RN TR R 4 A BT 3
W, R A LR BB TSAR LR RGAT 4540 0. 15%

SEPES BRI SR T, AREHHMT RIS SHT
(B RESHMPAL ST RS REFatrn 0T . 7EBLIEA
byl Bt GRS, L EASES. F
AT AT RAEFI3I K RAE M TSRS FEA
PRIEFR L. BI2PEANHAGER T SAR B KRG A Hh— R {bAT
M R GAE LRI T iR o

3 MERITSEEMESN

31 HESHEIT

MR PRI ZR A TREA R &2 SAR
TAEPIESEH RTINS A H RS IR,
SAR TR AR 1 B [ R4 K BH RS i Bl 4uE
UREERETRRE . ARAEE 2 4 R M — AT & AR,
A NS SAR B EYUIESHA AL E

(1) HRAEKFIZHAS S . SAR KL RET D Z MRS S
FLIRI A s T AL B B S

(2) AR A A0 4 e S iff e [l 8 ) 390 60 ]
FEMEIERL o T EYER L

(3) AR AP [ 25 1 B K Aiff 8 I WA s

(4) R R 25 BT TR A T Lo 2R e FOUEHb SR A cos

(5) MR Ik R L I LA B T3 2 o) SR i o TH () A8
RHTR, TS MR Q.

URAEBIEN L SAR ARG R AR, al LA Rickh
DRG R T HEEHIE S IS — SR HE A
i=63.43° (K 75— R w=90°WiE b iiE . dnsisk4 Bk
Bide, SARTE ML REEE — MBI R A HE .

P PR IEHRE K HESEIGIT S EE AR TILRHESHIRI / O
L (T WK im&/mwﬁﬁ ARBHB
L% A WX .
= — 1L AR | BT
2. WK 6 A L §¢g$§
R e —— 4 Tk s
My 8 1 4 $‘§%S)¥E}l€ﬂ 5. R ThE
: 6. VLF# 3 A
4 ok U
Y 8 EERL LTI
TRORSH % o HUR TR / KR
o i —'\ T
KGR ) e S O 7 N S N 5 631
LR A B [ it AT B
)\Wl‘ﬁ,}Jﬁ’éuFﬂ ;} 2 PRF %%
I
U
e
BH [l 253 .~ e 2 o B =
28 1. *ﬁﬁzf&‘ o~
2. B T/ (g
R RE ART [ Gapoasar F 3 SR | R
RRES LR {5222 3 50 o 4 SRRIRE /RS
5. MR
RTT— TIAE AT/ 6. VE(H G HFLE
LRSS LTAN=6:00 AMPM | L—] 7. B RLL
A N
e
T (€i:37 NI w1 A3 N . 2N FBERY
BiR. HE. HESER

K2 SAR DA RGUEH— AT 2 T JE I R GHER RN B it i As

Fig.2 Framework and design diagram of space-ground integration approach of mission analysis for SAR satellite
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