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Geometric correction of oblique images for array
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Abstract: To increase the airborne photoelectric reconnaissance devices’ field of view,most aerial cam-
eras adopt the method of scanning to photograph the earth. For the purpose of image distortion caused
by the oblique photography of array CCD aerial camera, a practical auto-rectification approach was
proposed in the thesis. As there was a dual-axis rotation (specifically, the azimuth and pitch motion)
between these array CCD aerial cameras and aircrafts, this paper introduced a new approach for image
geometric correction that took into account both the rotational angles from cameras to aircrafts and the
attitude angles of the aircrafts relative to the ground. First, the six attitude angles projective rectifica-
tion model of these array CCD aerial cameras was established. Then, the relationship of pixel coordi-

nates between distortion image and standard image was obtained. Through coordinate transformation
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and luminance bilinear interpolation, the aerial remote sensing image with distortion was auto-accu-

rately rectificated. Finally, the aerial image of an airport was corrected using the six attitude angles

projective rectification model, the ground control point based multinomial correction model and the

correction method of matching the distortion image and reference image, respectively. Experiments

show that the six attitude angles projective rectification model can achieve pixel level correction preci-

sion. For 512 pixel X512 pixel images,the root mean square error of image correction can reach 1. 174

7 pixel accuracy when the accuracy of attitude angles is 3 min. The proposed algorithm in the thesis

doesn’t need for reference images and ground control points, and facilitates engineering application. It

can satisfy the system requirements of online, real time, higher precision and stabilization.
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Fig. 1 Imaging model of scanning array CCD

aerial cameras
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BATHTE]/ s 8.1535 5.2162  5.2024 3.6342
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3.3 GHz, WAEAS T8 7 4G, 45 5515 1 I i 72
JFHE MATLAB B P58 . IR 1 Al LU
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16 R A% P A v £ T[] 44 a5 32F 4T DE T, B B 0
ey Tk 22 33 SRR R XULR P B AR YR 2 L AR S
Pt E R P A IE 512 pixel X512 pixel K
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