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Registration model based on homologous points tracking of space

camera assembly imaging
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Abstract: The defect of the existing imaging registration algorithms which are applied in remote sensing
image assembling and registration was analyzed. According to the imaging characteristic of interleaving
assembly for space camera, a registration model based on homologous points tracking for assembly
imaging was proposed. The collinearity equation of perspective projection under assistant space coordinate
was established. Then, the strict mathematical realationship of image point, camera imaging center and
ground point was established. The locus of homologous points at image plane could be tracked accurately.
Combined with the restrict of TDICCD on image plane, the number of pixels in direction of longitudinal
and transverse displacement of pair of homologous points was calculated. Finally, according to the
analysis based on image bands camera imaging on the track and satellite assistant datas, multiple of
image points were selected to be registrated. The error of homologous points registration was less than
1 pixel. The feasibility of registration algorithms was proved. Compared with traditional registration
algorithms for remote sensing image, this method is a strict registration with meaning of geometry, and

there is no need to know the content of image. The method applied to the checking and calculating on

s HHA . 2015-07-11; 81T H #§.:2015-08-12
E & H . H %K 863 11 X(863-2-5-1-13B) ; & M4 R & e 1111 (20130522107TH)
YEE B - N ZE A (1984-), 53, B BROF 9T 03, A1, 222 NGl v A8 5% R Jr 1 i WF9Y . Email: wyn_buaa@163.com

0326002-1



gk A2

% 3

www.irla.cn

% 45 %

correlative camera, has better adaptability and predictability. The model is easy to be applied to the

imaging registration and assembling for others kinds of space camera.

Key words: image registration; space camera;

locus tracking
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Fig.1 Focal plane of TDICCD interleaving assembly
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Fig.2 Locus of image point for interleaving assembly CCDs
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Fig.3 Diagram of camera imaging
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Fig.4 Diagram of homologous points registration
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Fig.5 Diagram of assistant data
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Tab.1 Displacement pixel number of homologous

points
Sequence of Transverse Longitudinal
homologous points displacement displacement
1 23.26 2700.47
10 23.09 2765.23
20 23.41 2837.05
30 21.21 2906.41
40 19.43 2974.08
50 19.65 3048.26
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