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Abstract

Discrete tomographic reconstruction algorithms for

reconstructing turbulent flame-property profiles from limited

absorption data have been studied. The turbulent flame is

simulated by an off-center Gaussian profile which represents a

two dimensional field of average values of transmittance. This

study introduces a numerical technique for synthesizing strip

integration resulting in a projection matrix that discretely

characterizes the problem. The synthetic projections and a natural

pixel matrix are then construCted and the appropriate numbers for

angular and lateral sampling are determined. Two reconstruction

algorithms for underdetermined problems have been used in this

study: The algebraic reconstruction technique (ART) and the

natural pixel (NP) decomposition technique. It has been found

from this study that the discrete tomographic technique tolerates

the incomplete data and the method also allows us to model the

path integrated measurement data discretely.

1 Introduction

Reconstructing the local probability density functions (local-

PDF) of a thermodynamic property within a turbulent flame from

their measured path-integrated probability density functions (path-

PDF) has evolved only recently. Beginning in 1996, Nyden et al

[1] introduced an algorithm for reconstructing moments of local-

PDFs (called local moments) of transmittance within an

axisymmetric turbulent flame [2J from their measured and

computer simulated path-PDFs. Later, Vallikul et al [3] improved

upon the algorithm so th3t it can retrieve the 10cal-PDFs of

transmittance at an arbitrary location within the turbulent flame

when the reconstructed local moments are given.

Although the algorithm has been shown satisfactory on the

basis of the quality of the reconstruction results. an underlying

assumption +that the 10cal-PDFs have to be statistically

independent- remains questionable. On the other hand since
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