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Tomographic Reconstruction of Asymmetric Soot Structure
from Multi-angular Scanning
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Abstract

A convolution algorithm combined with Fourier transformation is applied to the

tomographic reconstruction of the asymmetric soot structure to identify the local soot
volume fraction distribution. The line of sight integrated data from light extinction
measurement with multi-angular scanning form basic information for the
deconvolution. Multi-peak following interpolation technique is applied to obtain the
effect of increasing number of scanning angles. Measurement of LII signal for the
same flame shows the validity of this reconstruction technigue.
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Fig 1. (a) Direct flame photo and (b) schematic of
flame
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Fig 2. Schematic showing multi-angular scanning
method
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Fig 3. Profiles of soot volume fraction from 30
equiangular projections at h=25mm; (a} line-of-
sight integrated data, (b) spatially resolved data
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Fig 4. Schematic showing the principle of
coordinate corrected interpolation
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Fig 5. Profiles of soot volume fraction from 120
equiangular projections using interpolation at
h=25mm; (a) line-of-sight integrated data, (b)
spatially resolved data
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Fig 6. Soot volume fraction distribution measured
from (a) LII method and (b) light extinction
method
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