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A Study of the Reconstruction Algorithm for Auroral Tomography
by Numerical Simulation

Akira URASHIMA!, Atsufumi Fusita! and Takehiko Aso’?

Abstract: We have been studying reliable reconstruction of auroral luminous
forms from simultaneously observed multiple tomographic images. Recent interna-
tional collaborative observation has made it possible to obtain simultaneous auroral
images at 4—6 observing sites. Here, we investigate the reconstruction algorithms
which can be applied to auroral tomographic inversion. Analytical algorithms such
as a back projection with filtering method and algebraic ones such as MART
(Multiplicative Algebraic Reconstruction Technique), SIRT (Simultaneous Itera-
tive Reconstruction Technique) and a pseudo inverse matrix method are studied
along with a relevant constraint called the p-approximation. Numerical simulation
for these methods shows that MART and SIRT are superior to the other methods,
and also the p-approximation works well for aurora locations having poor observ-
ing conditions.
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Fig. 18. Result of 3D reconstruction by MART with p-approximation (position D).
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Fig. 19. Visualization of the result by MART with p-approximation (position D).
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Fig. 20. 3-plane graphs of model aurora (position E).
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Fig. 21. Initial valued region for the reconstruction (position E).
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Fig. 22. Result of reconstruction by SIRT with p-approximation (position E).
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Fig. 23. Cell correlation of 3D reconstruction for MART and SIRT with and without
p-approximation.
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