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FOV stitching method for hyperspectral image with tangent
correction of panoramic distortion
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Abstract: In order to obtain a wide field of view(FOV) and high spatial resolution hyperspectral image
while the scanning mirror swinging, the channel separation, FOV and mechanical splicing are required
for the geostationary full spectrum hyperspectral imager. If the sub—FOV images are directly spliced, the
spectral information of the feature will be distorted because of the different geometric deformation
between the sub —FOVs. It was assumed that the difference of the corresponding image points’
coordinates between the sub—FOVs was caused by the changes of each sub—FOVs' internal parameters
in the paper. A block adjustment method based on the panoramic distortion tangent correction formula

was proposed to achieve FOV stitching in the image side coordinate system. The FOV stitching experiment
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was completed on the basis of four sub—FOVs simulation images in the visible to near—infrared channel,

and the stitching accuracy of 0.72 pixels was achieved. The splicing accuracy of the proposed method is

close to the block adjustment method’s based on the collinear conditional equation. The algorithm is

simpler and suitable for primary image production without the assistance of control points and DEM.
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Fig.1 Schematic diagram of imaging process in the visible

and near—infrared channel
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Fig.2 Schematic diagram of panoramic camera imaging
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Fig.3 Diagram of panoramic distortion
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Fig.4 Schematic diagram of the hyperspectral imager

line scanning
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Fig.5 Schematic diagram of sub—FOVs distribution
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Tab.1 Geometric position errors of the corresponding image points in method 1

X in left sub—FOV Y in left sub—-FOV X inright sub—FOV Y in right sub—FOV AX/pm AY/pm
1 —6 844.53 11 363.58 -6 851.38 11 353.89 6.85 9.69
2 -6 799.53 773.58 -6 806.38 778.89 6.85 -5.31
3 —7249.53 -966.42 -7 241.38 -976.11 -8.15 9.69
4 -6 319.53 -2616.42 -6 311.38 -2 626.11 -8.15 9.69
5 8 283.62 26 353.89 8290.87 26 346.56 -7.25 7.33
6 9 438.62 403.89 9 430.87 396.56 7.75 7.33
7 8 628.62 -1 546.11 8 620.87 -1 538.44 7.75 -7.67
8 8 793.62 —24 826.11 8 800.87 -24.818.44 -7.25 -7.67
9 25 255.87 26 406.56 25 250.03 26 413.38 5.85 -6.82
10 24.670.87 981.56 24.680.03 988.38 -9.15 -6.82
11 25 825.87 -2 723.44 25 820.03 -2 731.62 5.85 8.18
12 25 300.87 -19 568.44 25 295.03 -19 576.62 5.85 8.18

RMS=%10.81 pm
R2AE_HEZGRILAMEIRE
Tab.2 Geometric position errors of the corresponding image points in method 2

X in left sub—FOV Y in left sub—FOV X in right sub—FOV Y in right sub—FOV AX/pm AY/pm
1 379 320.10 4 505 827.44 379 325.01 4 505 821.22 -4.91 6.22
2 378 945.23 4 457 802.36 378 950.26 4 457 796.32 -5.03 6.04
3 377 495.73 4 440 902.25 377 500.47 4 440 895.81 -4.74 6.44
4 379 345.45 4 418 252.54 379 350.63 4418 271.17 -5.18 -18.63
5 378 845.33 4414 152.72 378 875.06 4 414 146.43 -29.73 6.29
6 406 144.36 4 475 803.16 406 153.04 4 475 825.71 -8.68 -22.55
7 405 652.54 4 446 424.42 405 652.80 4 446 436.43 -0.26 -12.01
8 405 348.29 4 416 472.47 405 354.79 4416 463.61 -6.50 8.86
9 435 132.14 4 550 235.73 435 152.25 4 550 248.91 -20.11 -13.18
10 434 583.83 4 544.160.52 434 577.68 4 544 149.89 6.15 10.63
11 435 609.04 4 515 282.49 435 625.71 4 515 298.22 -16.67 -15.73
12 433 683.79 4 451 429.76 433 675.32 4 451 426.93 8.47 2.83

RMS=+17.48 m
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