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Abstract In order to realize the staring search imaging with a certain overlap of long strip area in the vertical
direction of high resolution array camera, a pendulum staring search imaging model is designed with the staring
gesture and earth movement complement. Based on the division of the strip layer by layer and the construction of
three-dimentional movement rate, the guiding strategy of real-time posture change and earth rotation compensation
is designed. Besides. the pendulum adaptive search imaging parameters and real-time variation point orientation are
calculated, and the effect of attitude control precision on imaging is analyzed. Finally, a ground scaling simulation
experiment is carried out through the CMOS prototype, the attitude control three-axis flotation simulation platform
and curved LED target system. The result shows that a gradually variational strip area with the inter frame overlap
ratio more than 85% can be obtained using the pendulum staring search imaging when the pendulum staring adaptive
search imaging parameter is 0.95, which is enlarged by four times than the staring imaging area. When the attitude

control precision is better than 0.05° and attitude stability is better than 0.003 (°)s™!

, the image motion mismatching
quantity is less than 0.9 pixel and the corresponding modulation transfer function can reach up to 0.1559.

Key words imaging systems ; pendulum type searching; push-staring; overlap ratio; image motion; modulation
transfer function
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Fig. 2 Sketch map of traditional staring imaging mode
Fig. 1 Schematic of reference coordinate system
3
Fig. 3 Schematic of pendulum search imaging mode
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Fig. 4 Schematic of staring imaging
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Fig. 6 Point relation of pendulum search imaging
Fig. 5 Geometric graph of pendulum search imaging
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Fig. 7 Solution of velocity vector induced by imaging attitude
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Table 1 Imaging parameters on orbit

Serial number Imaging parameters on orbit Value
1 Earth radius 6400 km
2 Camera focal length 7 m
3 Camera pixel size 7 pm
4 Orbit altitude 500 km
5 Ground resolution 0.5 m
6 Pitch angle +30°
7 Roll angle +25°
8 Satellite velocity relative to the ground 7.5 kmes !
9 Earth velocity 0.46 kmes™!
10 Imaging time 75 s
2
Table 2 Ground simulation parameters
Serial number Ground simulation parameters Value
1 Curvature radius of LED 32 m
2 Camera focal length 7 mm
3 Camera pixel size 7 pm
4 Object distance 5 m
Imaging resolution 5 mm
6 Pitch angle +30°
7 Roll angle +25°
8 Target movement x speed 16 pixeles™
9 Target movement y speed 1 pixeles™!
10 Imaging time 75 s
11 K 0.95

. (a) 5 (b)

Fig. 8 Ground scaling map of pendulum staring search imaging. (a ) On orbit imaging; (b ) on the ground imaging
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Fig. 9 Physical map of pendulum staring search imaging physical simulation system

10 11
Fig. 10 Three-axis Euler angle of physical simulation of Fig. 11 Three-axis attitude angle tracking error of
pendulum staring search imaging pendulum staring search imaging
12 13
Fig. 12 Moving images of target system Fig. 13 Image of staring imaging
14

Fig. 14 Images of pendulum search imaging
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