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CT image reconstruction from limited projections
based on evolutionary multi-criterion optimization

SHoGO OHE," SHINYA WATANABE 2
and HIROYUKI SHIOYAT?

Sparse angular Computed Tomography (CT) reconstruction is a kind of in-
verse problem. The missing information resulting from limited projections
should be estimated to reconstruct a cross-section image of an object. This
paper proposes a new hybrid type approach for this problem based on the
Gerchberg - Saxton algorithm (GS algorithm) and Evolutionary Multicriterion
Optimisation (EMO). Restraint conditions of this problem lie on two different
domain (the object domain and the Fourier domain) and this problem has the
feature of non-uniqueness of solutions, therefore the approach based on EMO
seems to be suitable for applying this problem. In this paper, the characteris-
tics and effectiveness of the proposed approachs are presented through simple
examples, which have different resolution.
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Fig.1 (a)The relationship between material f(z,y) and projection h(r,0),
(b)#-angled section in inverse domain.
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Fig.2 EMO-based GS diagram.
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Fig.3 Original objects and image of outer region.
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Fig.4 Image of given infomation.
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Fig.5 (i)Objective space for 16 x16px problem(Fig.3(a)),
(ii)Histgram of distance from original image on 16x16px problem(Fig.3(a)).
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Fig.6 (i)Objective space for 256 x256px problem(Fig.3(b)),
(ii)Histgram of distance from original image on 256 x 256px problem(Fig.3(b)).
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Fig.7 Objective space for 16 X 16px problem.
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