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2. SAR ?1d IS &

2.1 ALOS PALSAR

JAXAE A 2006 1€ 24U 27385 SAR 914
Q1 Advanced Land Observing Satellite(ALOS)E
H-TIA 270 o] WAlsto] A -5 S=3skaL 3
th ALOSE= Z 370 AlA7F EA= o] lom 21 3 skt
Q1 Phased Array type L-band Synthetic Aperture
Radar(PALSAR) AIXE F3ll L band SAR 3/JA}52]
7VFsalty. PALSARE JAXASH ZAMIA
(Ministry of Economy, Trade and Industry, METI)2]
AE Al GARE B A12<8) 7|5 (Japan Resources
Observation Systems Organization, JAROS)9] &%
A= 7P Aok

PALSARE 99 WA A543 94490
JERS-1¢] HAAH] SAR A 2=81-E =qiate] 7Hd e ]
th @A 853 = SAR 94 F FYUsH F
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AtZ : http://alos.jaxa.jp, 2004
38l 1. View of ALOS

870km ~

. see
"<~ Scan SAR mode

PoI2 * Fine resolution moda
Polarimetry mode  ~_

>

“toms
ScanSAR m
(SB#1~SE

High resolution mode (FB#1~FB#1
Polarimetric mode (PB#1~PB#12)

XtZE : PALSAR Reference Guide 3™ Edition, 2006

I8! 2, Observation mode of PALSAR

High resolution mode+ A4 Q1 843l A
RS AR5 RE2 A X3ald =7 Tme]
] JERS-19] 18m F7talld 2ol vls) A3t} of
RoE= T 7HAE JEAY A HAZ HH =+ VV
H3}el single polarization(FBS:High Resolution
Mode, Single Polarization)¥ HH+ HV &+
VV+ VH = YEl+= dual polarization(FBD : High
Resolution mode, Dual Polarization)©] 1t}.

ScanSAR mode®l 4] JERS-19] 4-¢- 1275 35°
Zto & 75kme] #5FS 7HAu PALSAR®] 4%
70km #ZZ 02 3~53]9] off-nadir angle®] A3k
o] 7F&3sle] 250km(70x3)ellA  350km(70%5)2]
52 WAo] #F7ksslit) AR #E+ high
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2.2 TerraSAR-X

TerraSAR-X+ 5ol A W1#8-5 (Public Private
Partnership, PPP) 2. & A2t & %9 YAdow =<
310 AME|(DLR) S} 5219 94 A28 sjute th
3= - A A (European Aeronautic
Defence and Space Company, EADS) Astriumiil:7}
S A L el F5EAsE3ATE EADS Astrium
GmbHjil-= 200139 Inforterra GmbHeR= AFS|ALE
AR&te] TerraSAR-X AFF.2] &4 o] 0] 7}53a ==
313t Inforterra GmbHjil= TerraSAR-X AF&.9] ®
Qo] tiulg FdE IR Eoks dwshal, 28
< $I3t AF57)Hke] XY H(geo- information) A3 ¥&
BLILE QI 7RI S whEethal gl

TerraSAR-X+= 20061 10€ 31¢ Dnepr-1%
Ao el WAL AL vpA B F3he] 2788 TS
s & 20069 1299 wEY T ol Aas

ot @A

AHEAFEANA AT & d=S AEY
TAL7E 2007 298 272 7)€

AtZ : http://www.terrasar.de, 2006
28 3. View of TerraSAR-X

TerraSAR-X 9] & JF&= 34 F 7K =
HA o A, AR G5 R2=9 X band SAR 7
55 7]‘1}0351%16“:'0?%’* Oﬂ 7]046}b Aoz

A= 9] polarimetric imaging

CW} | sl €82 = =
=2 YHAL & azimuth

= Al&3sh] -?—]6H 7o obgL} A]AElS 243}
U E5+34=(pulse repetition frequency,
olah PRR)E 715to] Hu] #3Z-& Ak,

Space Segment

Secondary | Secondary
Pavioad LCT || Pavioad TOR

SAR Instrument

Satellite Bus.

ecomman Teemet
[
Mission Operations
Segment

Radar Data Dol
Ground Segment
iocs PGS
Instrument Operations & |||~ Payioad Ground Seg-
Calibration Segment ment
Jr

i I

Science Service Segment

Onders. Products

Science User Segment

ial User Segment

AtZE : Buckreuss S., et al., 2006
32 4. TerraSAR-X System Overview
H 2. TerraSAR-X Priority class
Priority Priority Application Class
Class
9 top mission
8 high+ near real time applications
7 high ground truth during acquisition
6 medium+ InSAR
5 medium weekly observation
4 medium-— multi-frequency/multi-sensoral
3 low+ monthly observation
2 low multi-parameter
1 low— seasonal observation
0 background mission
AtZ : Roth A., 2004
TerraSAR-X 9] A|F& i8] %E SAR 9
dgdel A dele A AR FeeA sl
e SAR 9ol Ad dS e 5 9ls A

o=

7t



E 3. TerraSAR-X Imaging Characteristics

Scene size a Max. quad.
Product | Ra x Az | ncidence| rooiiution Ra | NESZ
[km] angle[® 1] X Az [m] [dB]
i <
Single ol |5, o 50 190 ~ 45| 3.3 x 3.3
stripmap -19
Dual pol <
U POL 5 %50 |20 ~ 45| 6.6 % 6.6
stripmap -19
Single pol | 16010 |20~ 55| 22x22 | °
spotlight -19
Dual pol <
X ~ X
spotlight 10 10 | 20 ~ 55 4.4 4.4 19
Single pol p
high 10 X 5 20 ~ 55 1.3 X 1.3 19
res spotlight
Dual pol ¢
high 10 X 5 20 ~ 55 2.7 X 2.7 19
res spotlight
ScanSAR | 100 X 150 | 20 ~ 45 17.6 X 17.6 -
Quad pol |15 50 |20~ 45| 6.6 x 6.6 <
stripmap =16
Twin pol 30 X 50 | 20 ~ 45 9.5 X 9.5 -
Complex
X ~ e —
ScanSAR 100 X 150| 20 ~ 45 | 17.6 X 17.6
: Experimental only
AbE : www.caf.dlr.de, 2006
2.3 SAR-Lupe
SAR-Lupe 91782 =< :?%%'—9} IR =
AYAF2] Aflew 88 SAR 94S Alwst
E#AE ARl 5 5719 $US 94ow
TAE e glom 671 Ao R whald ool
Im "9He) wsiAe SAR A4S 59 THohol
2007ARE 1047 AT F J=F A HAo
o A% A5 50S A8 A4 37 A= 57)

o $140] AHEE ol F

e

At=Z : Martin Braun H., et al., 2006
18] 5. View of SAR-Lupe

=53 4/2 (2006) pp. 40~48 43

X2 : www.ohb-system.de, 2006
38 6. Three orbital planes of the SAR-Lupe constellation

w3F g 2ol Helios-1I 914 A&29 A& 37
371 918 Wotol AAR AHz fe) 4R L
& SAR-Lupe, Helios-II, COSMO-SKYMed,

TerraSAR-X A85 E{5H HWHA] AA7E ¢
A & Aolt}. SAR-Lupe?] 944 #ZSEE=E F 7}

A2 T8 == A HA spot-light moded] 7
q
o

_<’>_.
Gl 24 AE A T 8 nAE
QFEIEE A 949 B 94 AWYGE 23
ste] AAYE AL AT 5 Yt W2 o9
9. 914 dandew FEs 2718 Im
o]a}e] 5.5km X

HUcn
92}
24
2.
S
3
o
o
5
]
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2.4 RISAT

RISAT(Radar Imaing Satellite)™= ISRO(Indian
Space Research Organization)o| A 7] &85 1L 9
= 33t RS YA 7= ‘:]reﬂ] A=A 7HHLQLC_ C
band SAR 974& A&
oF= 1% 71 (NI EOH # ] 3}
B fls s sl

RISAT E3t HE|E =
Mode-1, Fine Resolution Stripmap Mode-2,
Medium Resolution ScanSAR Mode, Coarse
Resolution ScanSAR Mode, High Resolution
Spotlight Mode)& A|74% 608kme E|%¥F7]
ALl A AREF7] 169 71+ o2 8

(Fine Resolution Stripmap



44 FRY 9/ TN
E 4. RISAT Image modes
Image Mode FRS-1 |FRS-2| MRS CRS HRS
Resolution 3m 12m 25m 50m 2m
Swath 30km 30km | 120km | 240km 10km
Polarization Co/Cross | Quad |Co/Cross|Co/Cross|Co/Cross
Chirp bandwidth -
(MH2) 75 37.5 18.75 225
3500 Hz 3000 Hz
PRE + 200 Hz + 200 Hz
MAX Data rate
(Mbit/s) 556 (S) 142 (S) 739 (S)
@ 3 bit BAQ for HRS 564
@ 6 bit BAQ for rest | 1112 (D) 284 (D) 1478 (D)
of modes

. Experimental only , S: Single pol., D: Dual pol.

A= : Misra T., 2005

et al.,

100 km (UN-
§:QUALIFIED)

CRS MODE
MRS MODE
A=

* Misra T., 2005

et al.,
18| 7. lllustration of Modes of Operation of RISAT

2.5 TECSAR

ojxgldll - (Ministry of Defense, MoD)2]
71eAdd TS Ht HAxY &% delvgAleld
(1434 % 300kg, AA T 100kg) &= =
3|AFQ1 TAl(srael Aircraft Industries Ltd.)jil:ol 4]
AA ek Jgsiith. AA=(Low Earth
Ol’biting, LEO)$IH o= thekst & =2 A-33
th T 49 FEY R UHAA He
HWHE 371¢] XV}‘%!%
ulo| el B
713t Scan SAR &

sl "Lkl
g 4 =7F 20m= &

<2 100km o] W2 E?Fg

ol
=

S

_Il)l'

&3 4/2 (2006) pp. 40~48

T AR A A Wt lesE A4 A
A3 Feh& FABHAA QS TR Strip SAR
2E7} 9t

Al iR 578 Exx5ed gis) A4 AlolE &
3 A& AR S7FA170 Spot SAR EE7) Qlth
azimuth FEE A TN GdS AT3HH
range 4= PAHo| mE Fo R B
& B3 A=l Thssith s Ee] &4 glo]

multi-look imaging< ¢ 3k AP Wlgkol| A o] A} <=

ol 7hsste] 7] & AR c}_-c]:oﬂk]

SAR BE 94& o]&3le] m

sk 4= QA Hr

v AR = Ax] 28-S F3) Spot mode #5H
ANEe WAeR

e gHAE FHE F UEFH
Mosaic SAR Z.=7}F At} range Wkl A dolH]
o] 2M3}+= B¢t azimuth WeFo 2 ~EY <l
S wel $14o] WEsLE Scan SAR =9 ¥
Z5 7FA%E FAl0l Spot SAR BE9] SRS 7]
ek 5= Ak

A2 S, Dreizin, et al., 2004

2| 8. View of TECSAR

2.6 RADARSAT-2

19954 119 RADARSAT-19] BFALE o] 3 7L}
t}-$-F=(Canadian Space Agency, CSA)S MDA
(MacDonald Dettwiler and Associates Ltd.)E A
g3kl RADARSAT-2 /S A X 02 Al 2a}3]
o} CSATE 7] 5% RADARSAT-1 X|gA] 2~ El3}
RADARSAT-2 /\]/\Eﬂo] ESL;&].?#oﬂH ?-551 z,:
A== MDA @73t 7fdzol ok iy



SAR $14 F9e 0E 54 AR gz )

= [e) =
RADARSAT-29] 4% a4 7do= AAs Ao
FEE Aot}
RADARSAT-2= 37}A] 289 #Hu%=(dual

pol, co—pol, cross—poDE AlF3HH, L33 %=(3m)
GAdA AN DS A3l =3 amplitude$t phase
Azl A = full HIEE(quad po)E A3k A
AEA o] &8 7R = Fwsttka & 4 k.

wok 7hed s 7 e Aol dAl 85I 9l
= RADARSAT-13 AA 7|14 A8=E wjx]8&=
7d%- Tandem cross—-InSAR (Interferometry SAR)
2tz e] g 50| 7hsate] AEAFHSY 59 SH o
7Vs3tA "t

i

O

ien
88kem Swath)

Nt Lok Five Rasoiién

Firw Rosciion
Qust Pesvistan

o
oo st i) e saamn oy

waneatns

XE2 : www.radarsat2.info
Jg! 9. RADARSAT-2 Imaging Modes

E 5. RADARSAT-2 Products

Approximate | Approximate

Nominal L i
Beam Mode Swath Width Resolution: Incidence
Rng x Az Angle
Fine 50 km 8 x8m 30° - 50°
Standard 100 km 25 x 26 m 20° - 49°
Wide 150 km 30 x 26 m 20° - 45°
ScanSAR 300 km | 50 x 50 m | 20° - 46°
Narrow

500 km 100 x 100 m| 20° - 49°
170 km 40 x 26 m 10° - 23°
75 km 18 x 26 m 49° - 60°

ScanSAR Wide

Extended Low
Extended High

Fine Quad-pol 25 km 12 x 8 m 20° - 41°
Standard 25 km 25x 8m | 20°-41°
Quad-pol
Ultra-Fine 20 km 3 x3m 30° - 40°

Multi-Look 50 km 8x8m | 30°-50°
Fine

XEZ : www.radarsat2.info

EaU=hs
=5 %

¥ 4/2 (2006) pp. 40~48 45

2.7 SAOCOM-1

olZ AE|L} FZ(CONAE)L 199619 SAR <
A ko] ZHske] 1999714 thoksl &g Hofo)
AHEAE 3loE ARSI aAES AP skal
b Al 7 )

AREA A F7FAFALEIQ] ¥4 Hld Ak o] $-A
A Ao 857 ¢35 L bandE AR, 4
’Fe] T3t S EE 10molH, 2m Zole] X i F7
S BReQlrh ek 78 Fopint ol e}l ¢,
g Fokd & &getua sy 54 2 &
SRS QY. ASHAE TV =2
AET71E AT A8 7T K #9 B
(Stripmap & ScanSAR)$} left, right looking ®2]

o) FFsses AA s,

X 6. Instrument specifications for standard beams

Frequency (MHz) 1275

Max. Bandwidth (MHz) 50

Transmit Power (Kw) 4.1

Antenna looking angle Leftside (default)
NEoO <-25 dB

Cross Pol. Isolation > 25 dB
Digitization 8 bits
Polarization Single or Double Quad.

. Stripmap & .
Operation modes ScanSAR Stripmap
Stripmap High Resolution < 10m x 10m < %82 x
Stripmap Mid Resolution > 25m x 25m -
Stripmap High .
Resolution Swath > 60 km > 30 km
Stripmap Mid _
Resolution Swath > @0 e
ScanSAR Narrow 50m x 50m -
ScanSAR Wide 100m x 100m -
ScanSAR Narrow Swath > 170 km -
ScanSAR Wide Swath > 320 km =
Number of possible beams - 6 Beams
Operation time per orbit 15 minutes 5 minutes
Available illumination range = > 170 km

- Alternating
Transmission HH or VV HH and VV
HH or VV (Single) i
Reception HH & HV or and
V&V VV&VH
(Double)

A2 : Giraldez A., 2003

ol7] i8] AL F ApA
o]

o
=
T 19 Y A left = right
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looking 21 9] #odo] 7hssl e s siaato] A
F717F AERTo A Ao 297 d4d
sl F AR olgE|ol = (ASD2000W
of R A5 AFAAS T ASIONA A F2l
472 FAE COSMO-SkyMED(X band SAR)%}
AH FH7F 7hssl A ol & e R A7)
T 124302 AEIAL, F 7] BAd X,
L band AR E Fal @34 At RYEHe] 7Hs

st S A

=
Run
o) st =1
T

XFE : www.conae.gov.ar,

2006
323 10. View of SAOCOM

2.8 COSMO-SkyMed

COSMO-SkyMed(Constellation of Small
Satellites for Mediterranean basin Observation)
£ ASI(Agenzia Spaziale Italiana)®} o]gg|o} =
o] A Poz JhE o] F 479 9430 A E| o] rt
(T¥ 1132). 7% 22X K33, 498)9] &8

& B sl ik

Orbital plane

Equaterial plane

Xeci
Apses Line
AIZ : Fagioli S., et al., 2006

18 11. COSMO-SkyMed spacecraft constellation

=
=6

¥ 4/2 (2006) pp. 40~48

X band SAR G AFE ool Folg H
3709] AR 7Y EAlE o] glo] L YE S, F
AT gFtd, TANSE 283 4TS AT
T A "k mEgh Al npe} Zo] of2Ete}
AT 5 AT Al 2wl #3552 H(SIASGE)
< A Aste] SAOCOM 7] 43 JHE T/
T AA HAh

Flight Direction

T it Vs s s N

‘e - S —i
™ T - k
< - =

< NS W, ~

gt
N

Swatch

~
~

5

~,

S

S
Huge region Wide region _Himage  Pingpong  Spoflight
A

Scansar Stripmap
AtZ : Fagioli S., et al., 2006

38 12. COSMO-SkyMed SAR Sensing Modes

2.9 TERRASAR-L

TerraSAR-L& &% TerraSAR-X 9o HX &%
2 AR o) TerraSAR-X7F EA Q) 7t

Aol £ A =MA TerraSAR-L ESAS] A+
Az o] dsto 7 AotE o] A AlxE 7
B3 FAA gl #s JAIE 8G9 el
HoAEQTy, wg Za T-2~(CNES) %}

o =
%T‘l"?ﬂ

Pzt 24 94 7e] 94w (constellation) S
o= WA =¥ 9l AHleltt

Thruster module Solar Arrays

" X-Band data link antenna

“L-Band SAR antenna

* Hold down and release mechanism (1 of 8)

S-Band TTC antenna

Deployment hinges

: Torres R., et al., 2004

& 13. Annotated view of TerraSAR-L



E 7. Nominal TerraSAR-L Imaing Modes

Inc. |Resolution| Swath Rad.
Node Angle | azi x rg| Width |Accuracy NESZ

Quad Pol Stripmap|20-36°| 5 x 9 m 40km 1 dB -30 dB
Dual Pol Stripmap |20-45°| 5 x 9 m 70km 1dB |[-30 dB
Interferometric |50 y5e| 5 5m | 70km | 1dB |-30 dB
Stripmap

IDizll 17l 20-45° |50 x 50 m| >200km | 1.5 dB |-30 dB
Wideswath

Interferometric | o y50l 00 « 9 m | >200km | 2 dB | -27 dB
Wideswath

Wave 20-45°| 5 x 9 m [20X20km| 1 dB |-30 dB

A= : Schattler B., et al., 2004

2.10 TanDEM-X

2009 WA} of| <l TanDEM-X+E TerraSAR-
Xe} A9 s Al AF=E AHOR TerraSAR-X/
TanDEM-X¢] ®1% o3 (tandem formation)S ©]F
WA EEE o] A A A 8] A B FH(DEM <

12m =@M 5494 AoE)e A57155 A

A ok

Zro] &3t 2 670l 2eA ¢

A= htt://vwvw.terrasar.de, 2006
38 14. View of TanDEM-X

2.11 MAPSAR

BZA(NPE)¥ =U((DLR)o] F5 o= 7f3el
284 (532kg) MAPSAR (Multi-Application
Purpose SAR)¥ L band SAR AAE &Asle]

> 5 8F 4/2 (2006) pp. 40~48 47

AR 2 #a], BUEF, Hrte] &4
t}. = SR E=(4m, 10m, 20mE -85 o
A RE=(SPM), o] HIR=(DPM), HEHGRE
(QPM) G4& A5 Algo|tESIZ).

& Aol

=
=

XtZ : Schroder R., 2006
a8l 15. View of MAPSAR

E 8. Selection of MAPSAR radar modes

Parameter R hode | MR Mode DPM|LR Mode GPM
Access region near | far | near | far | near | far
Resol. Range [m] 4.7 | 3.1 10 10 20 20

Resol. Azimuth [m]| 3.1 3.1 10 10 20 20
Incidence angle [°] | 20.3 | 47.6 | 20.0 | 48.1 | 20.0 | 36.8

Ground swath

width[km] 38.3 | 20.5 | 45.1 | 35 | 434 | 28
PRF [Hz] 2650 | 2718 | 2660 | 2680 | 5320 | 5320
Pulse

bandwidth [MHz] 85 85 | 42,5 |21.25]21.25|21.25

Sampling freq.[MHz] | 96 96 | 2X48 | 2X24 | 2X24 | 2X24
Pulse length [xs] 25 25 10 10 10 10

Data rate [Mbit/s] 262 | 300 | 267 | 300 | 247 | 249
RF peak power[W] | 1000 | 1000 | 1000 | 1000 | 1000 | 1000

Average DC 490 | -500 | ~440 | ~440 | ~440 | -440
power[W]
NESZ [dB]
Image center -23.6| -19 |-28.9|-254|-34.6|-33.3
Image edge -17.0|-18.3|-19.9|-23.3|-26.6 | -30.9

XE2 : Schroder R., et al., 2006
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