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when optical satellites, which have high attitude measurement accuracy, high attitude stability, and detec-
tors using mechanical staggered stitching, are affected by slight high-frequency attitude errors. In this pa-
per, a high-resolution optical satellite panchromatic and multispectral image geometric positioning consis-
tency correction method based on the high-frequency corrected attitude is proposed to address this prob-
lem, and the proposed method is validated by in-orbit satellite data. First, a rigorous geometric model is
realized according to the principle of the push-broom satellite. Second, the time-sharing imaging character-
istics between mechanical staggered stitching detectors are used to obtain the homonymous image point da-
ta by combining geometric positioning constraints and the matching method of the pyramid image search
strategy, and the homonymous image point data are used to obtain the high-frequency attitude data in the
satellite imaging process. Finally, the obtained high-frequency attitude data are used in the sensor geome-
try correction processing of multispectral images to obtain multispectral image data corrected by the high-
frequency corrected attitude. The results indicate that the proposed method effectively eliminates the small
geometric positioning error between panchromatic and multispectral data caused by the slight high-frequen-
cy attitude error, so that the geometrically corrected multispectral and panchromatic data have high-preci-
sion geometric positioning consistency. The proposed method can improve the relative geometric position-
ing error in the row direction between the panchromatic and the multispectral data to better than 0. 15 pixel
of the multispectral image, which lays a solid foundation to produce high-precision image fusion products
for high-resolution optical satellites with high attitude measurement accuracy, high attitude stability, and
mechanical staggered stitching detectors.

Key words: high-resolution optical satellite; mechanical staggered stitching; slight high-frequency atti-

tude errors; geometric positioning consistency
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Fig.1 Flow chart of high resolution optical satellite pan-

chromatic and multispectral image geometric posi-
tioning consistency correction method based on

high frequency correction attitude
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Fig.3 Attitude measurement error
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Fig.5 Overlap area between adjacent detectors
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Fig.7 Flow chart of extracting homonymous image

points from overlapping area of adjacent detectors
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Tab. 1 Experimental data information

HHEID R H {mﬂ%;ﬁi/ T S 2

1 2021-09-05 0.00 (4.625, 43.695)

2 2022-01-08 2.99  (111.317, 21.6135)
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Fig. 17 Comparison of geometric positioning deviation before and after treatment in area A of Data 1
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Fig. 18 Comparison of geometric positioning deviation before and after treatment in area B of Data 1

Bl Al

() FALTT M(ERFR L) (b) RIGJT (A R R %) (o) FALTT MEREMER) (4 RIS AT
(a) North-south orientation (using (b) East-west direction (using the (c) North-south orientation (using  (d) East-west direction (using
the original attitude) original attitude) high frequency attitudes) high frequency attitudes)
K19 Hods 2 XA I BRTJS iY TUART & A7 A 22 %3 1E

Fig. 19 Comparison of geometric positioning deviation before and after treatment in area A of Data 2
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Fig. 20 Comparison of geometric positioning deviation before and after treatment in area B of Data 2
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