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Agenda

» Mission and overview of ALOS-2
» Specification of PALSAR-2
> Features of PALSAR-2

» Development status of ALOS-2 and PALSAR-2



Mission of ALOS-2

€ Disaster Monitoring for Secure the public safety
— Fast access to damaged areas and continuous monitoring
— In-SAR data necessary for deformation forecast/monitoring

€ Land Monitoring for Preserve and manage national land
— based upon archived data

€ Agricultural Monitoring for Facilitate food supply
— necessary for evaluation of irrigated rice

€ Natural Resource Exploration for Facilitate natural resources and energy supply
— necessary for detecting oil and mineral resources in the ground and seabed

€ Global Forest Monitoring for Resolve global-level environmental issues
— global monitoring of tropical rain forests to identify carbon sinks



プレゼンター
プレゼンテーションのノート
ALOS-2 will contribute to Disaster monitoring, Land monitoring, Agricultural monitoring, Natural Resource Exploration and Global Forest monitoring as ALOS did.
And potential use such as maritime safety will be expected.


1. Disaster Monitoring　(Secure the public safety)
- To contribute to the nation’s disaster prevention activities through fast
access to damaged areas during serious disasters in Japan, Asia and so on,
as well as continuous monitoring of subsequent disasters and/or
recovery/reconstruction status over the areas.
- To contribute to improving disaster prediction accuracy, etc. by
providing disaster-related organizations with In-SAR data necessary for
deformation forecast/monitoring.
2. Land Monitoring
(Preserve and manage national
land)
- To provide national land information in a timely manner and promote its
utilization based upon archived data developed by wide range of
observation data as well as its continuous acquisitions.
3. Agricultural Monitoring
(Facilitate food supply)
- To contribute to sophistication and sustainability of agriculture by
providing related organizations with the observation data necessary for
evaluation of irrigated rice.
4. Natural Resource
Exploration
(Facilitate natural resources and
energy supply)
- To contribute to enhancing the method of natural resource exploration
by providing related organizations with the observation data necessary for
detecting oil and mineral resources in the ground and seabed.
5. Global Forest Monitoring
(Resolve global-level
environmental issues)
- To contribute to solving global warming issues by providing related
organizations with data derived from global monitoring of tropical rain
forests to identify carbon sinks.


L-band SAR History in JAXA

E *ﬁr:lp';'

Satellite JERS-1 ALQOS ALOS-2
SAR sensor SAR PALASR PALSAR-2
Operation period 1992 - 1998 2006 - 2011 JFY 2013 -
Resolution 18 m 10 m  Upgrade! =~ 3m/10m
Swath 75 km Qk; @
LSDN 10:30 10:30 @5 1200
Incidence angle 38 degrees fixed 8 - 60 degrees '\° 8 — 70 degrees
Look direction Right Right Right or Left
Mission sensor SAR+OPT SAR+OPT SAR
Revisit time 44 days 46 days 14 days




Overview of ALOS-2

Orbital information
. , 1 Orbit : Sun-Synchronous
ar 1 Launch : JFY 2013
1 Altitude : 628 km
1 Revisit time : 14 days

1 LSDN : 12:00

PALSAR-2 information
3 Phased Array type L-band SAR

3 Imaging modes : Spotlight / Stripmap / ScanSAR

3 Antenna size : 3 m for El, 10 m for Az

i Bandwidth [MHZz] :14/28/42/84

3 Resolution [m] : 1 (Az) (Spotlight) / 3 or 6 or 10 (Stripmap) / 100 (ScanSAR)

3 Swath [km] : 25 (Spotlight) / 50 or 70 (Stripmap) / 350 or 490 (ScanSAR)



PALSAR-2 Sub-System

I

| . M Mission data

: to satellite

I B:>Cnmmand and Telemetry
' I from / to satellite

SAR Antenna
v’ 5 electric panels

(3/5 panels and whole panels would use to transmit)
v" 1080 radiation elements / 180 TRMs
v" Electric beam steering

+/- 30 degrees for EL and +/- 3.5 degrees for Az



PALSAR-2 Imaging Modes

S
AR onboard ALO

Follow O°

Spotligt mode

(.30 deg. Swath : 25 km x 25 km

Right looking

0 'deg. ScanSAR mode

Swath : 350 (5 scan) or
1 Stripmap mode 490 km (7 Scan)
Observable Area Swath : 50 or 70 km

870 km Observable Area
Right and Left : 1160 x 2 km



Specification of PALSAR-2

Stripmap ScanSAR
Modes Unit | Spotlight
Ultra-Fine High-sensitive Fine ScanSAR ScanSAR
Center Frequency |MHz 1257.5 1236.5/1257.5/1278.5 selectable
Bandwidth MHz 84 84 42 28 14 28 14
. Rg x Az 100 100 60
Resolution m | 3x1 3 6 e @look) | (3look) | (15l00k)
Incidence angle | deg.| 8~70 8~70 8~70 20~40 8~70 21 8~70 8~70 8~70
Rg x Az 350 350 490
Swath km 25x 25 50 50 40 70 30 (5Scan) (5Scan) (7Scan)
Polarization* N/A SP SP/DP SFgEP FP SPC/EP FP SP/DP SP/DP SP/DP
NESZ dB -24 -24 -28 -25 -26 -23 -26 -23 -26
Rg 25 25 23 23 25 20 25 25 20
SIA dB
Az 20 25 23 20 20 20

@ Incidence angle is 37 degrees

* 1 Single Polarization HH or HV or VV or VH
: Dual Polarization HH+HV or VV+VH

: Full Polarization HH+HV+VV+VH

Follow on PALSAR

ScanSAR-ScanSAR InSAR

: Compact Polarization Circular or 45 degrees oriented for EXPERIMENTAL MODE




Swath image of PALASR-2

(N+1)" orbit

Nt orbit

Pink width : Swath 50 km (Ultra-Fine and High-sensitive)
Green width : Swath 70 km (Fine mode)

Red width : Swath 350 km (ScanSAR nominal mode)
Yellow width : Swath 490 km (ScanSAR wide mode)




The relationship of beam numbers
between ScanSAR, Ultra-Fine and Fine

R A

ScanSAR 9.1 151 20.7 262 308 349 386 418 447 473 495 515

l W1 ] l W3 ]

350 km )
Ot nadir | b
= 40 KT |V v

Ultra-Fine 9.6 139 18 219 256 291 324 354 382 406 427 447
Fine 98 147 194 238 282 325 362 393 419 443 464 482

ScanSAR 53.2 54.7 56.1 573 583 - - - = - - -
There is slightly difference at the off

350 km | W4 ] nadir of each beam between Fine and
Off nadir ScanSAR mode because of the antenna
[deg] s0km NATTTTTTTTD management for the swath.

Ultra-Fine 46.4 48 495 509 521 533 543 553 562 57 57.7 584
Fine 498 512 524 535 546 555 563 571 57.8 585 - -



The overlap swath estimation for interferometr
between ScanSAR and Fine

Range direction

incidence angle 6.4 36.6 overlap swath [km]

Lzl [l
/ °
F2 0 60 0 0 0
F3 0 13 48 0 0
F4 0 0 26 36 0
F5 0 0 0 46 26
7/ F6 0 0 0 0 40
F5 F6 385 |
|nC|dence ang The values in Red Bold are showed the fully overlap

between ScanSAR sub-swath and Stripmap.

overlap swath [km]

o Range direction

incidence angle 25 7 —_— 49 0 -

0

F5 46 26 0 ¢ 0

6 0 40 0 0 0

F7 0 0 46 22 0

B0 0 U] L | &
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incidence angle



The overlap swath estimation for interferometr
between ScanSAR and Fine

Range direction overlap swath [km]

incidence angle 45.1 —_— 60.5
'/ 7~ EEEEmEnCmem

0 0

F9 60 0 0 0 0

F10 7 57 0 0 0

F11 0 19 38 0 0

F12 0 0 30 22 0

F13 0 0 0 54 2

423 F8 F9 F10 F11 F12F13 F14 F15 61.3 Fl4 00 0 0 50
incidence angle F15 0 0 0 0 23

overlap swath [km]

Range direction
604 — 7oo s L e

F15 0 0
F16 46 3 0 0 0
F17 0 50 0 0 0
F18 0 20 28 0 0
F19 0 0 48 7 0
F20 0 0 0 42.5 0
F21 0 0 0 28 20
59.6 F15 F16 F17 F18 F19 on F21 F22 70.0 2 0 0 0 0 50

incidence an



The overlap swath estimation for interferometr
between ScanSAR and Ultra-Fine (High sensitiv

Range direction

incidence angle 6.4 36.6 overlap swath [km]
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The overlap swath estimation for interferometr
between ScanSAR and Ultra-Fine (High sensitiv

Range direction overlap swath [km]
incidence angle 45,1 —_— 60.5 -
/ W3 / u10 0 0
ull 40 13 0 0 0
ul2 0 50 0 0 0
uU13 0 15 35 0 0
ul4 0 0 37 14 0
U15 0 0 0 50 0
Ul16 0 0 0 13 38
44.3 U10 U11 U12 U13 U14 U15 U16 U17 61.0 w0 o o o
incidence angle
Range direction overlap swath [km]
incidence angle §() .4 —_—) 70.0 -
/ W4 / u17 0 0
Ui8 50 0 0 0 0
U19 9 39 0 0 0
u20 0 34 17 0 0
u21 0 0 50 0 0
u22 0 0 11 42 0
T ou23 0 0 0 28 20
59.2 U17 U18 U19 U20 U21 U22 U23 U24 700 U240 0 0 0 50

incidence angle



Allocated frequency range in L-band

need to coordination
specified in ITU-R RR.

< RADIO NAVIGATION SATELLITE SYSTEM (RNSS) >
( RADIO LOCATION )
( SPACE RESEARCH )
Amateur
Y < >
B | >

1164 1215 1240 1300
( EARTH EXPLORATION SATELLITE SERVICE (EESS) (Active) )

Allocated L-band for EESS (active) is from 1 215 to 1 300 MHz (max. bandwidth is 85 MHz).

The resolution of
PALASR-2 is the
highest in L-band SAR!!

The max. bandwidth
of PALSAR-2 is 84
MHz.

The coordination with
RNSS is difficult......




FEATURE OF PALSAR-2
Spatial Resolution

[PALSAR Jimage o
resolution is 10 m i

PALSAR-2 simulation image
resolution is 3 m




FEATURE OF PALSAR-2
Swath Widih

R ALGED
Spotllght .t

Ultra Flne
ngh sensntlve

PALSAR Fine
ALOS-2 Fine
70 km



FEATURE OF PALSAR-2
ScanSAR-ScanSAR InSAR

Haiti Earthquake 12t/01/2010 © JAXA/MET! analyzed by JAXA
Sigma-SAR

L
Epicenter

PALSAR ScanSAR DinSAR, Sept 26 2009-Feb. 11 2010
ScanSAR 350km 14 MHz / Bp=219~171m -5.9cm ~ 5.9cm

The advantage of PALSAR-2 for high coherence ScanSAR-ScanSAR InSAR :
v The wide bandwidth (28 MHz) observation for ScanSAR mode

v" The controllable burst timing for ScanSAR mode

v" The high accuracy (500 m tube) orbit control



FEATURE OF PALSAR-2
ScanSAR-ScanSAR InSAR

« Bandwidth
— PALSAR-2 can operate ScanSAR mode with 28MHz bandwidth.

« Image pairs for ScanSAR InSAR
— PALSAR-2 controls argument of latitude for each observation.
— For ScanSAR mode, each 1st burst timing will be aligned.
= The beam overlap ratio for sub-swath pairs is more than 90 %

Align both 1%t burst timing
1st scan (5 sub-swaths) ;[ 2" scan
) .
I

1stobs. [EEEIT  #1-2 #1-3 AR/ 15 s

" Adjust pulses "

Obs. start

| caused by orbit error |

ond ops, [IEEDN  #12 #1-3 F14

> ALOS-2 will contribute to ScanSAR InSAR analysis!



FEATURE OF PALSAR-2
New Technologies ﬁi _{‘- l

High power amplifier for TRM (Transmitting and Receiving Module)
— GaN device is used for HPA.

DRC (Dual Receive Channel) technique
— Pulse Repetition Frequency (PRF) could be reduced with DRC.

Compact Polarimetry (CP)
— PRF could be reduced with CP observation.
— ALOS-2 is the first satellite using CP in the world!
— CP is experimental mode because imaging processing of CP mode should be verified.

DS(Down Sampling)-BAQ data compression
— Selectable DS-BAQ or conventional BAQ

— As the result of our simulation, the amplitude and phase errors are lower than
conventional BAQ.




ALOS-2 SYSTEM YERIFICATION

) iti Thermal AR Antenn
Integration Initial erma S tenna

Electrical Vacuum Integration

L Vibration & Shock | EMC ——>{ Final Electrical —>| Launch Pad

Acoustic Including Compatibility
Sinusoidal with Ground Station
PAF Separation

Pyro Shock Now




RESULTS OF VERIFICATION

Initial electrical and functional test
Purpose
- Electrical connection, sysiwein -Components
- Electrical function of all sub-system

- Total function and performance as system

Thermal vacuum test

Purpose
-Verify the thermal desiygn ur sateifite system

- Function and performance of thermal control device
- Electrical function and performance under vacuum

EMC test is on going

= Purpose

[ - Function and performance of EMC condition ]
-Now on going

The requirements of total function and
performance of system was confirmed to be satlsfled



PALSAR-2 SUB-SYSTEM YERIFICATION

gl o ol

Panel unit test

—>

RF impulse response test

—»{ Thermal Vacuum test #1& #2

ANT integration

—»| Sub system final test

‘ To ALOS-2 system




RESULTS OF VERIFICATION

Purpose
-confirmation total system function without discharge
-confirmation of resolution

. resolution
chirp [m]

In Vacuum condition

RF Impulse response [

upP 2.79
Ultra-Fine
DOWN 2.81
upP 5.69
High-sensitive
DOWN 5.75

SAR-ANT thermal Vacuum test

- Purpose

« confirmation antenna of the function in space environment
 verification of the thermal modes

C As limit of chamber size, the test was carried out twice.




RESULTS OF VERIFICATION

Purpose

Final test of

e confirmation of total function for observation

PALSAR-Z antenna | , confirmation of antenna pattern with full apterutre

- 1
f -
""""""

The final test was complete with good results.
Now, the antenna is mounted on ALOS-2 system.




Conclusion %4%4

e ALOS-2 will succeed to ALOS mission with enhanced
capabilities.
— High resolution, Wide swath, Good NESZ and Various Polarization

e Quick response to disasters and flexible observation
— Agile right- or left-looking function by satellite body rolling.

« PALSAR-2 sub-system test was completed and ALOS-2 System
final test including environmental test have been on-going.

 ALOS-2 will be launched by the H-11A Launch Vehicle.
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