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Fig. 1 Reference frames for tomography
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Fig. 2 The schematic diagram showing a method to calculate
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the partial derivative of refractive index n versus y
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Abstract: The random-direction partial derivatives in refraction equation were transformed into numerical
differences in reference frames for tomography, and the nonlinear refraction equations were transformed
into linear reconstructive equations. The diagnosed field was divided into tiny foursquare grids. Each grid
and its relative refractive index were approximated to a correct cone with an irregular bottom. The peak of
the cone corresponded to the refractive index of the grid, and its geometrical projection to the bottom
located the grid center. With the approximation,the space partial increment calculation was much simplified
at any grid,in any direction,and to any detecting ray. It was assumed that the refractive index distribution
should be coplanar in the zone between three grid centers of the three close-adjacent grids. Here, the zone
was a space triangle deriving from connecting the close-adjacent grid centers with straight lines. With the
assumption, the refractive index partial increment could be calculated with a numerical difference function
of close-adjacent grid refractive indexes. With the approximation and assumption,the partial derivative was
transformed into numerical difference in a grid width. And based on the approximation and assumption,
partial derivative related to any detecting ray could be transformed into numerical difference. Nonlinear
refraction equations could be transformed into linear reconstructive equations. The deflection angles can be
applied to reconstruction directly as projections.

Key words: Tomography;Refractive index;Projections;Partial derivative;Difference

SONG Yi-zhong was born in 1971. He received the Ph. D. degree in nonlinear optics from
Shandong University in 2003. He has been a postdoctor at Nanjing University of Aeronautics
and Astronautics since 2006. He is majoring in optical engineering and his research interests
focus on optical computerized tomography, optical information processing and numerical

image processing.




