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Jitter detection and reconstruction method for high-resolution

optical satellite images using linear accelerometer
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(1. State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University, Wuhan 430079, China;

2. Institute of Beijing Remote Sensing Information, Beijing 100192, China)

Abstract: Under the condition of satellite platform’s jitter, the push-broom high-resolution optical imaging often produces distortion, which

affects the accuracy of the image positioning and information extraction. According to the critical compensation issue for distorted images, a steady-

state imaging model with the linear accelerometer directly measuring platform jitter was proposed to achieve reconstruction of high-resolution

distorted images. The effectiveness was validated by using the distorted panchromatic image of a high-resolution satellite affected by platform jitter.

The analysis results show that the linear accelerometer can effectively detect and measure the platform jitter, the designed on-ground reconstruction

model of jitter image can effectively improve the distorted imaging of push-broom optical image caused by platform jitter, and the jitter image's

distortion phenomenon can be obviously eliminated.

Key words: high-resolution optical satellite; jitter detection; jitter compensation; linear accelerometer; steady imaging model
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Fig. 1 Flow chart of optical satellite image jitter detection and compensation using linear accelerometer
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Fig.2  Flow chart of outputting angular increment by

linear accelerometer
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Fig.3  Flow chart of amplitude and frequency

distributions of attitude jitter
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Tab.1 Statistic table of amplitude and frequency

distributions of attitude jitter

(L R 511, I~ W R i L/ R 13
AR/ IR R/ B0/ MR AE AR/ [ iR AE

Hz ) Hz @) Hz )
100.000 0.019 100.000 0.031 100.000 0.065
59.937 0.006 60.000 0.006 99.937 0.004
60.062 0.004 59.937 0.006 100.062 0.003
59.875 0.003 99.937 0.005 59.937 0.003
60.000 0.002 100.062 0.004 60.000 0.002
60.125 0.002 99.875 0.002 99.875 0.002
120.125 0.002 100.125 0.002 60.062 0.001
59.812  0.001 120.125 0.002 100.125 0.001
60.187 0.001 60.062 0.002 100.187 0.001
60.250 0.001 99.812 0.002 80.125 0.001
59.687 0.001 120.437 0.001 59.875 0.001
59.625 0.000 60.125 0.001 80.312 0.001
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compensation based on linear accelerometer
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