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Abstract High-precision centroid positioning is the key to the geometric calibration method based on a single
collimator and a separated two-dimensional turntable. However, the relative response difference of the instrument
will affect the centroid positioning accuracy. Therefore, a centroid positioning accuracy improvement method based
on the relative response correction is proposed, which can effectively improve the centroid positioning accuracy,
thereby improving the geometric calibration accuracy. The laboratory geometric calibration experiment based on the
directional polarimetric camera proves the improvement effect of the proposed method. The improvement effect is
more significant in the large field of view area, and the maximum geometric calibration accuracy is about 0.1 pixel.
Finally, based on the proposed centroid positioning accuracy improvement method, the geometric model parameters
of high-precision directional polarimetric camera are obtained in the laboratory, and the model fitting residual is
better than 0.1 pixel.
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1 DPC JLAT & brdh 7
Table 1 Geometric calibration results of DPC

Band /nm z¥ /pixel y;* /pixel "/ pixel 2 /pixel  f}” /pixel  Focal length /mm Maximum relative distortion /%
443 180. 86 255.79 217.85 1.33 —1.15 4. 90 —0.56
490 180. 83 255. 83 217.42 1.84 —1.38 4. 89 —0.48
565 180. 77 255. 83 217.09 2.43 —1.66 4. 88 0.41
670 180. 80 255. 85 216.91 2.96 —1.92 4. 88 0.53
763 180. 75 256. 82 216. 84 3.31 —2.10 4. 88 0. 60
765 180. 81 255. 81 216. 83 3.31 —2.10 4. 88 0. 60
865 180. 81 255. 83 216.76 3.59 —2.24 4. 87 0. 66
910 180. 83 255.83 216.76 3.69 —2.30 4,87 0. 68
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