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ScanSAR and Strip SAR

Wide-swath and low resolution vs.
Narrow-swath and high resolution

Swath 350km <-> 70km
Resolution 100m <->10m

ScanSAR preserves sensitivity and the
resolution.
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*Environmental monitoring (including the disaster, forest, climate)
has been a very important issue.

Spaceborne SAR has become a stable sensor.

*Geophysical parameter estimation, quick provisions, and large
scale information are required.



ALOS

Launch Date 2006/1/24
Launcher H-11A-8
Mass 4 000kg
Solar Power TkW
Orbit Sun synchronous
Height 691. 65km
Revolution 46 days
(Sub—Cycle) ( 2 days )
Objectives

Map generation

Regional observation

Disaster mitigation

Resource finding

Technology development
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Telemetry interpretation

v
Doppler analysis
v
Interference analysis and correction
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SCANSAR multi looking
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Range direction SST

Geo-plane Image plane

Chirp-z FFT, FFT are used.
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Sample images of the SCANSAR: Desert



Sample images of the SCANSAR:Amazon



Sample images of the SCANSAR:Hokkaido and O



Sample images of the SCANSAR:Antarctica
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SCANSAR image using the updated antenna pattern and scan-to-scan normalization factors






Transmission power monitor
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Radiometric/Geometric calibration using the CRs
Mode and time dependency over last three years
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Incidence angle dependence of the gamma naught
Evaluation conducted using the Amazon data
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Summary of the PALSAR CALVAL results




Geometry issue
Doppler frequency

disturbance due to the
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Determination of the scattering point

Iterations/approximation
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Geometric Evaluation Result
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TABLE IV Geolocation Accuracy Measurement for the Ortho-rectification Image and Slant Range Image

Off-nadir Angle (°) Geolocation Error (ortho: m) Geolocation Error (Slant: m)
21.5 17.383 (7.211, 21) 13.19 (5.267, 28)

34.3 11.925 (7.266, 104) 8.244 (4.716, 124)

41.5 9.488 (5.127, 50) 7.286 (4.017, 56)

Total Value in RMSE 12.103 (6.718, 175) 8.885 (4.619, 208)

Note: Values in each element are RMSE defined Eq. (28) (standard deviation, number of samples)

G_err_ortho ~12.10m (RMSE)




Position estimation of the ortho-rectified image

TABLE V Comparison of the Ortho-rectified Geometric Accuracy

No. Latitude Longitude Height (m) | Ax (m) Ay (m) As (m)
Ascending N35020013.00| E1381143057.03 | 2410.625 0.253 3.092 3.102
Truth (asc) | N350020012.93| E138143057.02( 2412.449

Descending | N35(120013.09¢ E13843055.90( 2410.000 3.040 3.711 4.797
Truth (desc) | N350120012.93| E138143055.78( 2412.449




satellite

Slope correction o Radiometry issue
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Radiometry:Slope corrections on ¢° and Y

50 _ 0 cosy 1
sinf LIAC

(r.-x,)

lnj
I'E—I‘P‘

i

0, =cos™

(h B 1)

sin@, — cos6, - h_

b

1
\fhf +h; +1

n =

SV TR T \/hf+hj+1

LIAC ~10%

/4

0,

Slope corrected yﬂ and " {dB)

0
0 o Cos i/

cos b,

, siné

oca inci
4 ™
=cos ' (rs rp) n
ocal — ‘ [
r. —r
\ P A
-3 T T T T T
. »  Slope corrected gamma(dB) HH
4 . +  Slope-corrected NRCS-HH
L
-5 ' Lo e
: LN IR AT AC
[ ] . M - +* [ ]
. + KB '“L' "g. et a,l * o
-6 § S APyl {* : ’!’f
+ I L ]
o y + -
T e (FaanRE st .
g -9 .
L] .‘ . ‘;“:’ : 0:01 *:‘.:
-8 i .;..;_ ol * M : 3
+ "‘t‘gp ‘I’f“::fu"
N‘?e 01’ el 4
'9 " ;§‘+E§:& 3“}‘:” «:’ ¥
LA O R *
. e [T «*
-10 % 3 A !
PO of'mean;;7.87 (std dev. 1.34)
11 v0:mean -6.73 (std dev: 1.10)
-1 10 9 8 7 6 -5 4 -3

Sigma-naught (dB)












7. Mosaicking and SAR Strip Processing

Advantages:
Global researches
Temporal variation
Reduce the number of images : 86400 -> 1000

Requirements

Geometric and radiometric collocations
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Before After
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Global Observation Scenario

High resolution
wall-to-wall
observation

PALSAR
AVNIR-2
PRISM

Systematic, time-space consistent observations
46 days acquisition: (l.e., July 28 2009~ Sept. 11, 2009)
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Temporal Change of the flooded basin in Pakistan
8/5-7/19, 2010 8/22-7/19, 2010



8/5-7/19, 2010 8/22-7/19, 2010



8/5-7/19, 2010 8/22-7/19, 2010
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Flood monitoring for
Pakistan Heaven rain
from July/End 2010.

PALSAR ScanSAR in HH
polarization

Precise Co-registration of the
before (Red) and after (Green and
Blue) the flooding in two colors

Red: flooding and no or less
signal backscatter (Aug. 5~ Aug.
29 2010, 6 strips)

Blue: increase of back scatter
(June 27~July 19, 2010, 6 strips)

Ortho-slope corrected gamma-zero
images




Oil Spill Monitoring at Gulf of Mexico

Oil Spill of Gulf of Mexico
occurred on April 2010

has lasted for five months.
More than ?7? Of Oil were
exosured on these areas.



Conclusion
PALSAR has high sensitivity to the disaster monitoring.

Slope-correction, ortho-rectification, mosaicking, and
multi-time overlay processing can perform the change
detection of the disaster area.

Insensitivity for the weather condition at ALOS/PALSAR
can support the disaster mitigation.



