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Laser Spot Center Positioning Method in Gaofen-7 Footprint Camera
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Abstract With a footprint camera for surface imaging of laser spot and at the same time, it will cause the laser spot
image in the camera to overlap with the ground image, resulting in poor center positioning accuracy of the laser
spot. In this paper, according to the characteristics of the images measured by GF-7 satellite footprint camera, the
ground noise image classification method is proposed to optimize the Gaussian fitting spot at the same time, the
classification method of the spot image and the extraction accuracy of the corresponding spot center under the
background of different ground noise are analyzed. Experimental results show that the proposed method has a center
positioning accuracy of 0.11, 0.13, 0.16 pixel, and a positioning variance of 0.020, 0.262, 0.341 pixel, respectively,
under different noise conditions of low, medium, and high. At night when the signal-to-noise ratio is better, the
spot positioning accuracy is 0.02 pixel, and the positioning variance is 0.0036 pixel, indicating that the noise is the
most important factor affecting the spot center positioning accuracy.
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Fig. 3 Spot images in asynchronous mode. (a) Ground image 1; (b) spot image; (c¢) ground image 2
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Fig. 6 Typical gray histograms of different types of images. (a) Spot image; (b) weak noise image;

(c) moderate noise image; (d) strong noise image
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Fig. 7 Typical example of test image. (a) Test image of weak noise; (b) test image of moderate noise;

(c¢) test image of strong noise
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Fig. 8 Error scatter distribution of Gaussian fitting center location method under different noise conditions.

(a) Weak noise image; (b) moderate noise image; (c) strong noise image
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