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Translation Estimation Using Phase-Only Correlation in Optimization
of Orthorectified Satellite Image
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Fig.1 DEM
3D plot of cross correlation
function between a satellite image and its

DEM shadow image.
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Fig.2 P

,0: ,h: ) Relation of a
true position(p) and it's apparent
position(p*) in the case of neglecting the
earth curvature (s:satellite position,
z:satellite altitude, o:directly under point
of satellite, h:altitude ).
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) ( () Representative of digital elevation
D.E ) model(left) and its DEM shadow image(right).
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3) (R) ( 0 ) 3D plOt of POC

function between a satellite image and its

DEM shadow image (in the case of offset=0).
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Satellite image used for
analysis (band-5) and analysis place.
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' Parameter of geometric transformation of
Table.2 satellite image.
UTMscene | xo | 534087.6 || orientation angle[deg] | a | 10.6862
5 3 center[m] | vy, [ 4462557 [ sunelevation [deg] | 0 61
[m] image scene | Po [ 3492 sun azimath[deg] A 121
3 center[pixel] [ 1, | 2983.5
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Table.2

( : 5 3)
Offset obtained by each method and its
difference (Top: band-5, Bottom: band-3).

band-5
A B C D average
SDM x1[m] {-1326.534 |-1378.576 |-1343.092 |-1341.784 |-1347.497
yl[m] | 564.726 | 429.108 | 582.570 | 653.283 | 557.421
POC x2[m] [-1326.261 |-1374.548 |-1341.894 [-1345.570 |-1347.068
y2[m] || 555.713 | 431.816 | 579.806 | 651.262 | 554.649
difference x1-x2[m]|| -0.273 -4.028 -1.198 3.786 -0.428
yl-y2[m]| 9.013 -2.708 2.763 2.021 2.772
band-3
A B C D average
SDM x1[m] |-1319.449 |-1374.200 |-1321.395 |-1330.780 |-1336.456
yl[m] || 565.785 | 417.724 | 582.915 | 658.132 | 556.139
POC x2[m] [-1312.261 |-1369.378 |-1319.224 |-1327.614 |-1332.119
y2[m] || 557.387 | 432.065 | 581.322 | 651.429 | 555.551
difference x1-x2[m]| -7.188 -4.822 -2.171 -3.165 -4.336
yl-y2[m]| 8398 -14.341 1.593 6.704 0.589
Table.3

( : 5,
3) Standard deviation of offset
obtained by each method and its difference
(Top: band-5, Bottom: band-3).

band-5
A B C D average
SDM x1[m] 2.084 2.149 1.708 1.780 1.930
yl1{m] 6.193 5.496 5.691 5.868 5.812
POC x2[m] 2.276 1.926 2.144 2.735 2.271
y2[m] 3.925 6.969 6.593 4.369 5.464
difference x1-x2[m] || -0.193 | 0.223 | -0.436 | -0.955 | -0.340
yl-y2[m] || 2.268 | -1.473 | -0.903 1.499 0.348
band-3
A B C D average
SDM x1[m] 4.750 9.013 4.722 7.816 6.575
y1[m] 6.788 8.723 6.957 9.849 8.079
POC x2[m] 2.969 5.324 2.244 4.074 3.653
y2[m] 3.858 6.710 7.946 6.654 6.292
difference x1-x2[m] || 1.781 3.689 2.477 3.741 2.922
yl-y2[m] | 2.930 2.013 | -0.989 | 3.195 1.787
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Table.4
Difference in iteration numbers and
processing time between two methods.

SDM POC | difference
Iteration numbers 15.26 6.18 9.08

Processing time[s] | 37.31 17.37 19.94 !
™
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