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ALOS-2 overview

Satellite :

E Orbit type : Sun-synchronous

B Launch : 2013

B Altitude : 628km +/- 500m(for reference orbit)
B Revisit time : 14days

E Orbit perday  :15-3/14

B LSDN : 12:00 +/- 15min

E Right- / Left-side looking

X
/[\ Y Mission Sensor :
E L-band Synthetic Aperture Radar

B Active Phased Array Antenna type
two dimensions scan (range and azimuth)
B Antenna size : 3m(El) x 10m(Az)
B Bandwidth : 14 to 84MHz
B Peak transmit Power : 5100W
B Observation swath : 25km to 350km
B Resolution : Range 3m to 100m
Azimuth 1m to 100m




ALOS-2 Imaging modes
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RF Specification of observation modes
]

e RF specification of observation modes is as follows,

Spotlight Ultra Fine High sensitive Fine ScanSAR
Bandwidth 84MHz 84MHz 42MHz 28MHz 14MHz
x .
Resolution Rg X Az: 3m 6m 10m 100m
3X1m
Rg X Az:
Swath 25 X 25k 50km 50km 70km 350km
Polarization SP SP/DP SP/DP/FP/CP SP/DP/FP/CP SP/DP
Data rate 800Mbps 800Mbps 800Mbps 400Mbps 400Mbps
NESZ -24dB -24dB -28dB -26dB -26dB
S/A Rg 25dB 25dB 23dB 25dB 25dB
Az 20dB 25dB 20dB 23dB 20dB
The polarization is as follows,
The specification is defined that, *SP :Single polarization
e the incidence angle is 37deg * DP : Dual polarization
e above the equator *FP : Full polarization
*CP : Compact polarization(experimental mode)
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Antenna design

e The antenna type : Active Phased Array Antenna
e The antenna size : 3m(El) x 10m(Az)
e The polarization isolation : 30dB (target)

elliptical aperture : to reduce the sidelobe

3m The peak radiation power is,

* 3300W with 3/5 aperture
* Spotlight mode
* Ultra-Fine mode

e 5100W with full aperture
* High sensitive mode
* Fine mode
* ScanSAR mode

ALOS-2 can select Tx panels from 3 panels or 5panels(full aperture)
to meet the resolution requirements

* 3 panels are consisted of 2,3,®
I




The image quality with chirp modulation

e High incidence angle image
= Range ambiguity is big = the image quality is low.
e In order to reduce the range ambiguity,
— reduce the PRF } The resource is limited

(Antenna size, etc)

— narrow the elevation beamwidth

— distinguish the pulses

e To distinguish the each pulse, ALOS-2 designed the chirp modulation.
— Up/Down and Phase modulation in each pulse.
— PALSAR is only Down chirp

Up/Down mod. Up chirp Up chirp Down chirp Down chirp

Phase mod.




Data compression algorithm
I,

e ALOS-2 has the high specification (high resolution and wide swath), so the
data rate is higher than PALSAR.

— The data rate of PALSAR : max. 240Mbps
— The data rate of ALOS-2 : max. 800Mbps

e The data compression t algorithm of ALOS-2 is cenventional BAQ(Block
Adaptive Quantization) and/or Down Sampling and BAQ(DS-BAQ).

— BAQis used for several SAR satellite like “TerraSAR-X", ”"Cosmo-skymed”, etc.
— The compression ratio of DS-BAQ is higher than BAQ.
— ALOS-2 can output the data without data compression.

DCT
Raw
—> (Discrete Cosine > CUtOffth? —> Inverse DCT —> BA —> Output
data Transform) out of band signal Q
\ )
¥

Down sampling and BAQ



The frequency issues
]

e The frequency band of L-band SAR is allocated from 1215 to 1300MHz.
— ALOS-2 has the maximum bandwidth 84MHz.

e In this band, not only L-band SAR but also Radio navigation satellite
service(RNSS).

e ALOS-2 has started the coordination with RNSS.

1215MHz 1300MHz
The frequency band of L-band SAR and RNSS

ALOS-2(1257.5MHz/max.Bw:84MHz)

1215.5 1299.5
QZSS L2 JAPAN QZSS LEX JAPAN )
GLONAS _
GPS L2 USA S Russia Galileo E6 EC
_ > RNSS
COMPASS B3-A China otc.
ARABSAT Saudi Arabia




Development schedule
]

 ALOS-2 is currently under Phase-B (design phase)

Milestone A
Launch
ALOS-2 /\ /\ /\
SDR PDR CDR
Phase-B Phase-C Phase-D
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1
Receiver SARs

Features:

Focused SAR images with gate controlling.
Accurate positioning

Generating the DEM and Forest height distributions
(Full POL-POLINSAR)

Payloads:
Launched with ALOS-2

Future problems: Data downloads, funding Is not
approved.




Capabilities and Limitations of the interferometric
cartwheel
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Proposal from CNES
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What can be done by ICW.

DEM (1 m accuracy) <- across track InSAR
Ocean current mapping <- Along track InSAR
High resolution in range <- super synthesis(range)

High resolution azimuth <- super synthesis(azimuth)







s Along Track Interferometry ps

Strait of Messina: Dual-Baseline Along-Track Interferometer (LVV) - R. Carande, JPL

Amplitude
Doppler
Coherence

a=Standard LVV SAR  b=Mean Dopplerfcurrent image c=Coherence time image

After : Crande R, “Estimating ocean coherence time usin% dual baseline interferometric sznthetic
aperture radar, . , Vol. 32, pp. - ,
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After:R.N. Treuhaft, et al,”Vegetation characteristics and underlying topography from
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Ambiguity
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Super resolution
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Figure 5: Ambiguities do not
participate to the combination

Radarsat Image of Tokyo bay for seeking the oil slick by Tanker Diamond grace
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Difference of the look angle ( §) —> frequency change (  Af)

Af freq. shift

master l D B S
+ /Sm
slave m
B

power spectrum

Ref : F Gatelli et al.,”The Wave number shift in SAR
Interferometry, IEEE Trans. Geoscience and Remote
Sensing.. Vol. 32. No. 4, pp.855-865. July.
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