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Relative RPCs Bias-compensation for Satellite Stereo Images Processing
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Abstract

It is prerequisite to generate epipolar resampled images by reducing the y-parallax for accurate and efficient
processing of satellite stereo images. Minimizing y-parallax requires the accurate sensor modeling that is carried
out with ground control points. However, the approach is not feasible over inaccessible areas where control
points cannot be easily acquired. For the case, a relative orientation can be utilized only with conjugate points,
but its accuracy for satellite sensor should be studied because the sensor has different geometry compared to
well-known frame type cameras. Therefore, we carried out the bias-compensation of RPCs (Rational Polynomial
Coefficients) without any ground control points to study its precision and effects on the y-parallax in epipolar
resampled images. The conjugate points were generated with stereo image matching with outlier removals. RPCs
compensation was performed based on the affine and polynomial models. We analyzed the reprojection error of
the compensated RPCs and the y-parallax in the resampled images. Experimental result showed one-pixel level
of y-parallax for Kompsat-3 stereo data.
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Fig. 1. Flowchart of the study
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Table 1. Specification of tested Kompsat-3 stereo data

Product level Level 1R
Acquisition date 2016-06-17
Image ID 208 322
Image size [pixels] Sample 24060 Sample 24060
9 P Line 19368 Line 19524
Incidence/Azimuth| 23.957145.87° 23.28°/3.42°
GSD(col/row) 0.77/0.83m 0.77/0.82m
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Fig. 4. Tested Kompsat-3 stereo data and conjugate point

distribution
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Table 2. Error modeling residuals in at 121 conjugate

points
RMSE in pixels [Line/Sample]
Image ID
Affine 2nd polynomial
208 0.0013/0.7987 0.0011/0.7493
322 0.00099/0.8093 0.00093/0.7652
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Table 3. RPCs resection
Residual in pixels [Line/Sample]
Image ID
Affine 2nd polynomial
RMSE 0.1179/0.4024 0.1180/0.2622
208
Max 0.2026/1.4737 0.2035/1.1815
RMSE 0.1281/0.3863 0.1281/0.2663
322
Max 0.2307/1.1296 0.2311/0.9978
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Table 4. y-parallax at conjugate points

y-parallax [pixels] Affine 2" polynomial
RMSE 0.74 0.46
Min/Max -2.7/11.5 -2.2/0.9
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Fig. 8. An example of visual y-parallax analysis
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