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1.1.1 FiREBENE

BREEREMIE S KR YA E R REHEERNG R, FikiER
B PR 35 [ 4 T A S5 LRI IR , B2 I T % b b 0 R S BUR S IO R RE B R 5, 18
LLR BRI st ) SR BT 75 B s 15 8., k5 B AR B9 AR B4, [l i 7 7E X
5 GBS RSTEYHESE, S8 HRERRSR ARREMARARAT
AR 1) B R P P 22 BN 55, I B A O R, A oL BB AR
&, A BRI Rt ——EAR R/ JEAR S AR 515 B

TEREBHEAK R /] GBBRAMIBAAEN, LitENSHE MXE
B R R OGR B BAREAR , A AMTAR AR B4 26 BAr R A .36
FERF THEEEM, EHIRE RS NIH R PEEBGREEMNER, Ml(FZ
KB ) BFEPA 1mm ~ Im ( BISH R 300MHz ~ 300GHz) i B8 BE % , & H AT LG g
HME(0.38~ 15um) IEKBERKBEL, £ 1.1 4 T HBEEAEEE FHEESH, #
T R A B B 5 R S 5 BT AT OB BT AN R 5T R ST R BB R R Tl
it BARXT B e R, AT LAGE AT —AN5E 2R R F bR o 25 g 57,

®1.1 BEEMMEERERSH

ik HH/cm = /GHz

Ka 0.8~1.1 40~26.5
K 1.1~1.7 26.5~18
Ku 1.7~2.4 18~12.5
X 24~38 12.5~8
€ 3.8~7.5 8~4

S 7.5~15 4~2

L 15~30 2~1

P 30~100 1~0.3

RS A WOt LM ERAE SR B AR KA 5], R R A A
W B 5 TR B A, 38 5 8 R B 2 [ e 0 A 4R R B AR AR R 5 TT IO
OMEREAMAAEA S B R AMKRE R, MIEBRRGEA L
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fir, EACR R TE HIRARDL T, o 1 S 5 s e S ) ol O folcip E

i A 20 42 60 AEARUER A 2 S i B 5CSE AR A 18 90 AR AUE iUl
114> B 4k ] WG SMEIR 2 o i S — T BB

1.1.2 TiXEBKHA

P R KL B 2K £ XREE ETAFE s BN
FRERRE | oF B W XA RE ST , LB T At BR SR IR e ., 1 1.1 AR 1.2 43
A T BB R G &, LA K = 2 AR R m, SEKAT
dem I, FZKBIREWR T L2008 5 24K K 2em 7o 47 ELRARORIS , e A4 78 2 8

- (04 ZXE  TZEXHE
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Rl R0 RE B2 i ) BEWAE T B AR S5 BUAR S8 3L = = B ok
R CREXE R A R B ST VE FMBR AR B 0 + B3 IR MO LA = il
£ EEL B L ok AT 15 2 () Y368 £ L B A2 ) Xt T £ OB, 2z S 4 8 i ] 0 22
B/ MR E BRI, TR 2R B KBRS ENER  EE 2 ZNER T, 0]
ABEATHERR 2 25 M LA RS 5 il
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T SRBO #5 F st  5° E TRE D K RI RA RI A R K 2 5, K, S
Sy, 13 AP 1 4 2 HIFRR T AR R A R Yo R B RS (] - 39 Y 53 i
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@z (b)FEZK

F1.2 =EFFEAK

o Fl—Fp AR S KRN, F BRI T F P ERE ALK,
XUKIZE A 100m 2247 (EXH#E ) + 4 R AES B JLE KB JLK

BRI X ER CiEt 0224 P E%
A=3cm A=3cm A=3cm A=3cm

B 1.3 AR B B B P I B AR

TR B R A A AL A2 B 3K (synthetic aperture radar, SAR ) Q3R 3
SRR, AL AT LAFRAS 5 4 B UG i EL e F T 4 BRI, AT LUK A A [ B4
REESH, R Btk A S DL R T AL, W R AR R K, B &
22 3 X 50 AN R HARFFAE

0] WG 21 Ah ik B R AN ] ) 2 , Bl I8 3 BRI LA B 4t R ) 8 3 T AR AE
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B4 FBERREES HEOERE KR BRMRERZE R

vk VR - HEARR KR HEBORE AW (R MRS
Lk BT, R IR BRI T — S A
(HREBFERE WE BALRBERITIEEN;
(2) RZR IS, BA 2K TR,
(3) B —EMFERS , BERIM R T ILEXZE EERIHBYIER;
(4) RREE 22 B X 43t B AR JUITHRRAE , A0 AT LA B e BE 311 SAR s#EATINEE

1.1.3 TRBRITENHTE

BRI LR EHAEE BB R BB R A B ROy EE
WVER ., TEZES LAUAT LU B BRI TG AN <E TR I b mT U Rk
PR ARG, S PR . B AR R R L FH G i S i | v
HHREMTFLZE, 1978 F 6 A“BEFEIE 1 5798 KK KM VR, 76
JT 3 RAEY) R AR B O ER B T RGN, B TR
SV E. MR 2R B R R F BT R B R | 2R R 35
S, ST = 3T S AR A b A ARG B VT 38 v K | T MRS T RE |
ARG RS IRUEX R EELZZF LRI, 7 Rot5405
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BB BRI SZ B TR KB RR G , T B A 2R i 2 KRR AE 719 SAR &
ARMEAMBIFLH . X T HERFL 2, B iR E R I 2 R0 7 B R A 8
BEgE AR R 5T (TP iR I M P RS I ) K SCHE IR R B 45
RAJTEARG T 0, AAE T 5

()RR, FIF SAR AU TAEE LT R, JUHR T# SAR, AT LUxE &
Ho & B bR B AR S8, BT IR R f I 1 AT xR BAR X AL

(2) HBEIR, SAR M TAEGE 72 b Bt i 76 P R B8 32 BA B 3% 5, X i
FE SAR BIR FBEWEAE M /33X SERRAE . AT 38 00t O M A 2 R R T 2 A A
1E, T3 R LML R Y T35 KR RO R < F
B 24 AT BEAE R HU R A K L T A

(3) MBI TE . AEBORBROL AR B BB HEF 7 1) A0 A 2 Boxt
SAR [B13 38 BE MR A, U AR B2 A WK A TR B, sk A B Ay
2K NBAESOT I TR R B R KA FTTEA 5 L8 SAR B LR ARAE
Yy EPE R R EHA T K,

(4)RMLRF o B AR AR b 7 THT B4 L P RS+ 20 ) R, R AR AR A
EAHE, AMUTHTRENE SEER G BATHTEYIEMEE &
Wik, A B T HITT R TR A

(5) MRS, WgE TR ERROTE AR E TR EE g KER s 18 EX
B RUR BETRE UK A R B MR K T SR, iR R B R TS S
%, R SAR EUG AT R T B95E s A G R A 2, AT LA R0 AL A R RS B
B L AU 0 S RANIR I X vk I, R AP b T TR B Bk R
AR BATLR o 5 I RN S DR 5 X ¥ A BRI 42 | SEEH I8 X 7 i i A (]
A B 238 RN AL R SR 2 A b T O M

(6) KRBT, TR, KRR, k)N BE5E, R0 58 BE | VKT
2 HIEEA RIS T, AR TR , AR 4TS, O B AR A T BT K
B KR A K B

(7) KREBFFE BI85 JBRAE KSR ARG AE 90 77 1o B o FH 28
BRI A AR S & 2 KRR BE R A, 2T = P kR IR
B T 3 B LB KR IO RAE , SEBL M 2 BRI R Bk, ERSBH# R AT |,
To U5 5 1 I LA B I 58, O L TIE A VR I B SRS UL T TR T B AR

RUg e, 570 Wt 2L ME A L, ik i i AR A B , B IR BB, 5
B A AR I AT G- 2D AR R R . HR , R EA 2 X & XK FEE
DA BT st RS BE A R I US| 2 0 Be 2 IR AL B BUR AR AE S AR IR 55, 22
AT -2 M BT HE LA LD . PRI, AT 3 i R R R, B N I AR




i # & AL

BRSSO, B X s OR T o -7 B (K RTHEB 52 5 N R U, A M A i, K
B VKA, SRS A NI B R E R A AT R XK, K K
YU A A AT 5 AR S 45 T oA /s tH 20T R B R TR

1.2 REBBRREMKEES

1.2.1 FBixBRHE

UCAESR SRR L R Bk —of FH A A ) S R 26 T K SRR IE A L F B
T WAL AR TAERE B A ], 1R8I T 43k W 2K« 3 3 ol I o8 JR R h ol U 5
&, FOBGERLL SAR MCE ., SAR B—FE B BURE S, FIHE R LATE
AE WL AR 22 SR AR TR BIR 02 A = - PR R R R

SAR HIHE &4 T 20 42 50 4E4R, 1951 4E 6 A, £E Goodyear i %S 23 & £
Wiley T 5616 i I 2% S35 /0 0 7 EE 7T A B B A M R fbFRZ 3%
iR Bk (DBS) T 1952 UL T — A i A E R 2 & | IEB T HAR % AT
frik, At Wiley 8 IEEE AES Z& 3 28T 1985 4E 1) Pioneer %, 5tk [RI BT, 3 [
Ilinois K2 —~/ N ZE SIS b 2% BUAL BRI 22 35 3K 1A v | A B A A0 9 33
&, /T 1952 4 3 AR — MR g XOR R R BRI M5 HER5| &
1, W ILZ AT IR R A RE M AP, /T 1953 X B IAE 5
— kTR IR MY B, RIS oA ik B T AR R R 1] 4 R X IR TR IR R Y
AR b

1953 4E 7F Michigan K2¢ , EEHE H BE T Wolverizne 1R E EMit4, Bk
HERET N A B AR, TEX KAWL, % A Tllinois K2 Michigan K2
Goodyear fii %5 2 7] ,General Electric 73 8]l Virain A 7] FARRIEAHE T 23 8
BOEEAR, S/ EEFNEST BT ZEETIEE-L5% 8 FHE KN E AT
Wl XA — o R O — AR R RN E 5 B A A R B T Rt
172535 S35 A T A B30 b B AL

1957 4 8 H ,Michigan K*£ 8 A A2 10 = MBFFE A 5 CR FH 22 - ic %
FG2EE S A B v LS b SE B T R OG22 AL B AL 28 X 3% Bt SAR %idiE ,
HAT T RATEE, SRR bl il R B A WAL L iR E A LA AME L
O ER MBI T B R, XEREHE THE-RBESRALE
B, 3T B8R 20 24K SAR {5 5 AL FRHERIX, FlfS Michigan K27 ik
2 200 5 MAEM A A B A 1ERFHIE T AN/UPD-1 R4, MILA mALAE R 2
1 SAR 188 T ) Z AN,

20 42 60 FAAHIH, SAR R4 F 2R AR L Y24 AR s F AL BE R R | 43



F1E 4% # <7

PRETKER, EERFFSOEBARNEE,60 £0FH, LB T IE T ¥
FRARAEHE , SAR R HFRAT T HREL,

20 42 70 AEACHIHA, BT SAR REEHF5IA T AR EIER L , 55 HE Mk op
FEAREARAG R T 42 , Ik b 95 BE R 45 B Z RV, 5 40 % SAR T 6 M 55 1]
R, 27 70 S48, Kirk %8 EEZEHH 76— & EEMAST SAR 43
ARG HRE TR ENER, ZAAFEYLEA E MR SR A A8 S (spotlight)
=FpEE,

20 42 80 ALK, BEE B FH AR KRR K& & , TE A1 e as B4 /) |
P ARWTERARAIE ST A RIRE T L T8, BF (5543 (DSP) it F Ay 2 B
AR TILHA5, XBAEF SAR HARMN A BIRM T E KHE S,

7E 1991 MBS, EEMPIZEA X BB SAR [ J-STARS(E-8A) il
YL —F“ KM HRER”SAR TR/ BR T SAR BAREINE B A B F B
FI R 1 5L AR R W R VTR BE T, B0A O B RS X AR R B AR AR A ¢
BRARZ—, N, Hib— S E R OS5 I 0 et MPLER SAR R4,

M 20 422 80 FAR/EHAZ 90 A, X e IRt =4k (5 BT ¥ SAR AYR
R VLR HT R T AT, B SAR AR KR FT s, 2000 4 2
A, EE“E#S" K CHLEE—GHE 60m BIXUKL TR SAR RS, A s
SHL T SEREE N B =R, A2 RS IR T A/NMIES, BET,SAR £
RAKFHEREESRNER - TEREENBESGAENKENREZ— HE
JB3Z 3| % HBoR L EM,

M T SAR BUR A HAb AR 7 5 o8k LA 205, B MR B LR, 332 Bl
£ BB B MR R 6 TE . 20 28 60 4EARK 70 R4, HLER SAR 7E g 36 b IX A 55
KI5 — RIS Bh, E Ik, HLER SAR BN FIITF RS R ZEH A B, 1978 4, %
R Ih & 5 E A TR Seasat, iriiE SAR BARER T MHLER B 2R MK
M, 1981 4F i K RAHLIE R SIR- A WA T2, Bk AR b s T SR 248G Hr 705
A9 T e, B8 T SAR RAFEMER NGRS, 52 ERRHERWES, K,
1978 4F Seasat 57 108 A K B J5 & 81 BT K CHLAAE B i (shuttle imaging radar,
SIR) iHX 7Bk & 5T A9 COSMOS-1870, AR & AL K ik i@ By FF4h . 1988 4F, K H
FERTEKMRRK" AT 1m 43P JERI N T8 S F ., 20 #4290 4
R, 302 T R R B R B B, AR S IR B ALMAZ-1 T2 T 1991 4E % &t ; Bk
Y=z H] )= (ESA) 19 C B TLR ERS-1 1 ERS-2 405 T 1991 4EH 1995 4E % 5F , 3K
87 KEHWIEHE i H3AF A ERS-1 f ERS-2 BHREHM T WE THE, A
AFEHIF R F LM (NASDA ) B9 L 3B JERS-1 T2 F 1992 4 & 5t ;1994 4, fiil
KEHE—KBEIEH T A2 BB (L/C/X) R BR RS SAR-C;1995 4,




-y FkiERHE

g R ARZS R (CSA) BEh & ST A SRR SR AHEN C BHEFXATE 1
5 (RADARSAT-1) , ERE—THARLETHINERFT LR, #HA 21 #HEL
ASK , 5 KB BB B T SN 32 AR AR & 12000 AF, iR TEHLFI R T AL
EIL(INSAR) 1E 11 KP9HK1E T 23K 80% K =4 E A5 B ;2002 4, ESA BiZhk
5T 24k 2 A SRR 5 AR BT R T2 ENVISAT-ASAR, fE H A K H
W YRR R A S AUEAS B THER T IZ M 52006 4 1 A, H AT A B
FFFEAUH (JAXA) MR L 3 B 2 1 5 ik ik sy W T2 B2 ALOS- PALSAR LA
WA ST, 2 HRTTESE TR ME— B 52 TR SAR TLE ;2007 4 #EEFAL+
L (DLR) BN A S T 1m B X BB T2 TerraSAR-X, ATLASEHL | RNEE
HIE TR 4, CSA SURIh &8 T 3m R RE AR C BB TR
RADARSAT-2,3f5 RADARSAT-1 —i&, WEHTL R PR THMELHSE, &
1.2 4 TEANEER L SAR TERBBTF & RHESENA,

1.2 ENFEFTXEBRIEFA

I TEB I [a] B @ oL R MR SRR 5E R
25m
ERS-1 1991 4 ~2000 4 ESA C-VV 5 ERS-2 T
100km
25m
JERS-1 1992 4 ~ 1998 46| NASDA L-HH -
100km
25m
ERS-2 1995 4 ~ I ESA C-VV 5 ERS-1 T#
100km
10 ~100m
RADARSAT-1 1995 4 ~ BLLE CSA C-HH E5:]:
45 ~500km
25 ~ 1000
ENVISAT-ASAR | 2002 4 ~ #i7E ESA C-HH/VV/HV " ZHE
50 ~500km
10 ~ 100m
ALOS-PALSAR 2006 4 ~ BLEE JAXA L- &tk FHMBME
100 ~350km
TerraSAR-X 2007 4 ~ BLE DLR X- £tk ik Im 1 KHTH
RADARSAT-2 2007 4 ~ BUHE CSA C- 2tk <10m E5:]

TEESMEWR T B & Fh SAR BIARFIR FIBF A A9 Rl BT, 38 B th 6 1) 6 1 9 AN W IF
JEXt SAR MBI &, FE SAR MIBFFR I iR F 20 HiE42 70 44K 1976 4,
B2 B B F2E WS BT ( fRIARERF BT ) BT IR P SAR MBS T4E;1979 ¢, B F
Pt B3 55 — S HLER SAR JRIEEEDL, 3K75 E N5 — I SAR B4 ;1983 4E A
1987 4F , B BT 4 A BT T X 3B B A BAR Ak Fn SR AL ML SAR R4 ; A 1988



F1¥E % W - 9.

R, BT IR EITA X B 8 SAR M BT R FEIE T8, 1998 4E B 3h 58
R BRI BT AL B 652003 4, B F BT R BFH T 1m 23 BER A SAR &
55, BT 5E BT MR K AT S5 488 T H N E IR ES KER 1m 2R
RIBER, BT, REVLE SAR REERMFHEE LM T 0.3m, # E 0. 15m;2006
#4727 HREFE B EERRNESPER KIFE SAR LE“BRTE—5”
FERR TR KGOz & 5t , 345 5008 o UOm 2h By A F 3T B I T4 B
43 51F 2007 4 11 A 2008 4E 12 A 12009 4 4 H BiSh &5 T BHA SAR & hfE
H'BRTE=5" “BROIEAS"A“BRIEANS”, FEHTEHLREHAE.
PR W0 5 PR AP T AR AR AE A 7= | Bl 9 U 28 [ B A 4 I B B
FEMERIES

B2, EEBBREH TN TFIIIANERSE . NELARER A AR PLEE
B3 BRI E SR A BRI B 3 £ 8 Br B Y 2 A B B B b 3 A
SAR F| INSAR FHARKBITE, FEESFILEE BB T AR CHE K RM
B BT R AN TR R, SAR BRI B AR R B OREZ | anfa] MBHE 2 B A
MM S FHYER, AR RN AR ERE TENE., 5 EEE~IKRER
RE 1A SAR R8I HR B K A BURAR L, LA SAR R84S B BUN %0 B SAR B
AL ERH R FAH (R BARBUR BRI b & R A XTI J5 , FE A2 SAR P2 R A7 a5
B A PR RS R TR &, R A R L T B R A A Shib b B AR &
AR E A gl Aol HE E % A SUGE B T 45 i s B IR B ER
FE I, anfal S A SAR EHRAL B R | R R &K (E BIRBUR AR B B R4 SAR
WER B MBI, L SAR EER M5 B IR BRI, B SLHE /3 P1% SAR
TR B BB R B 7= 5 T & R 45 S8 R T 0L ) R B BT E

1.2.2 EHIREZXEZRAE

1951 46 A, 3 E Goodyear iz 24 ] Wiley B IK#R i T SAR HIHEE, R
RZ R 2 R BAL

1952 4E , 55 —AMA HLAY SAR B/R3E BRI AL  UERA T AL AT AT

1953 4, £ H Illinois K2EFAMLEL X BB T Ik A KAR T — R LR MR
RS SAR BE  pREE S —1 SAR WBUR LR RGERHEA:

1957 4, & [E Michigan K2 R FDOEF LI EHFHI A X BB RIAFL2EAb 3
L REBHA L kR AN AT X IEMM SAR B, irEES —H SAR IERX
WA

20 k42 70 4R, 3 E Michigan K *# ¥ 58 55 BT ( ERMI) F1WE < HE o S50 %
(JPL) Wi H 1. 25GHz #1 9GHz £ 4k SAR,




