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The dual-aspect geometric correction method based
on DEM using Radarsat-2 data
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Abstract: Synthetic Aperture Radar (SAR) images reveal serious geometric distortions that are caused by terrain undula-
tions. This paper presents a newly developed method on SAR image geometric correction which is the dual-aspect geometric
correction based on digital elevation model (DEM) to overcome the inherent shortages of SAR image such as foreshortening,
shadow and layover and correct the distorted or lost backscatter coefficient values in mountainous area. The Radarsat-2 SAR
images were used in this study. The results show that this method can effectively eliminate the effect of geometric distortions
and compensate the lost or distorted backscatter coefficients, especially is useful for eliminating layover and shadow distortions
in SAR images. This method solves the geometric correction problem that cannot be solved with single SAR image.
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Fig. 1  Ortho-rectified image based on RD location model
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Fig.2 Shadow and layover mask image
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Table 1 Lateral deviation on ortho-rectification accuracy based on RD location model

B . Radarsat-2 1F it Radarsat-2 1F 5t
=8> DRG - X Ay DRG | Y 4 h5 FI1% X A FIR ¥ Ak dy(m) dy(m)

1 672770. 864 2970497.183 672790. 696 2970465.772 -19.832 31.411
2 677316.567 2971458.724 677330. 486 2971418. 680 -13.919 40.044
3 658260. 804 2979256.470 658267.458 2979203. 456 -6.654 53.014
4 665861.075 2982663.367 665867. 127 2982633.390 -6.052 29.977
5 672895. 287 2983721.548 672907.456 2983689. 059 -12.169 32.489
6 656679. 879 2970421.380 656700. 245 2970381. 004 -20.366 40.376
7 669675.319 2975956. 899 669696. 531 2975924. 586 -21.212 32.313
8 664509.917 2966713.910 664528.453 2966684. 393 —18.536 29.517
9 679009. 950 2962922. 148 678994.501 2962894. 880 15.449 27.268
10 676583.453 2974709. 069 676603. 201 2974666. 302 —19.748 42.767
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Table 2 Lateral deviation on ortho-rectification accuracy based on polynomial geometric precision correction method

Radarsat-2 1F it

Radarsat-2 1F 5}

=2 DRG kX At¥5 DRG | Y 445 FI1% X A FIR ¥ Ak dy(m) dy(m)
1 672792. 807 2970470. 175 672797. 843 2970464. 255 -5.036 5.920
2 677336. 478 2971414.798 677339. 930 2971416. 248 -3.452 —1.45
3 664891. 121 2983240. 765 664894. 854 2983235. 521 -3.733 5.244
4 677124.771 2975031.970 677119.521 2975028. 546 5.250 3.424
5 664283. 386 2966149. 380 664279. 358 2966142. 529 4.028 6.851
6 669693. 898 2975938. 577 669692. 890 2975933. 495 1.008 5.082
7 669363. 092 2975899. 659 669358. 020 2975897.293 5.072 2.366
8 665922. 030 2983139. 062 665919.215 2983136.975 2.815 2.087
9 668280. 667 2964553. 561 668277.717 2964548.313 2.950 5.248
10 668183. 006 2963713. 675 668178.021 2063711.033 5.006 2.675
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Table 3 Geolocation accuracy comparison of two methods

ARPGIT AR 2E (m) L7 iR 2E (m)

MABSEx ~ RMSEx  MABSEy RMSE
WACENE 153937 16.288  35.9176 36.7056
PCI A5 109.6712  126.163  14.7229 18. 123
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Fig.3 Radiometric calibrated image
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Fig.4 Radiometric slope corrected image

BT RO E . R EbR R 2 H 7 5
KR EIEICT P 800 x 800 4G TTHY PN~ X Ik,
IC A LB PIAS DECI Rl TR i 2 Y LA — , X
FER AR 22 5 ($07 22) T LA T 2R M 51k
8. ST DR DX B TR R AR K, X DXk
A B R T 20t IESHRGE IR IE PR
T BRYE I EUR DT 22, 3 BE A S, .S, HER A TR 4.

F4 X ABMEYERNGEEESSREHFTESIT

Table 4 Statistics of mean square deviation of backscatter-
ing coefficients before and after radiometric slope
correction in area A and area B

IES IR HIE A IE G

S S, W s, (S0=51)/8,%100%
K3k A 0.450 0.336 25.333
X B 0.282 0.212 33.019
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Fig. 5

process (a) master image before compensating process (b)

The effect pictures before and after compensating

shadow and layover mask image of master image (c¢)slave im-
age before compensating process (d) master image after com-

pensating process
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Fig.6 Three-dimensional display of master image before and
after compensating process ( a) master image before compensa-
ting process (b)master image after compensating process
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