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Abstract In deduction of the global density of Earth plasmasphere from its column density by
using Computer Tomography (CT) technique, one of the main issues is that the projection data is
not theoretically sufficient for exact image reconstruction. We develop an improved iterative
reconstruction algorithm based on the minimization of the image total variation. The high quality
image is achieved by using this method to reconstruct the meridian plane, which has the most

various insufficient data problems. Their reconstruction quality has been analyzed through the
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correlation coefficient between the Phantom Diagram and the reconstruction results. To match

IMAGE satellite, we focus on the limited angular range of 90°. For this angle, the value of this

method is 0. 760 while iterative reconstruction algorithm method is only 0. 696. The result reveals

that the method of iterative reconstruction algorithm based on the minimization of the image total

variation is more efficient when the Phantom Diagram includes earth’s shelter and limited angular

range.
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Influence of image reconstruction from different projection data

(a) The relationship between the phantom and the reconstruction results from different projection data.

(b) Reconstruction results for algorithms of ART and ART-TV, using 90, 150, and 210 degree data.
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