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Abstract

We introduce a new FBP-type image
formation method applied to cone-beam
projection data.

We parameterize the cone-beam
transform in its native geometry so that
the resulting imaging equation is a
Fourier Integral Operator (FIO).

We developed a new and novel FBP-type
image formation method.

The FIO formulation and the associated
inversion method have several
advantages including computationally
efficient implementation and ability to
incorporate arbitrary imaging geometries
and system related parameters as well as
pattern recognition tasks for optimized
identification of explosives.

Numerical simulations show the
superiority of the new image formation
method as compared to the widely
implemented Feldkamp algorithm.

Relevance

X-ray CT based Explosive Detection
Systems require reconstructed image
to be segmented and analyzed to
detect and identify explosives or other
threats.

Typically, the image reconstruction,
segmentation and pattern analysis are
performed independent of each other.
Furthermore, segmentation and
pattern analysis are computational
bottlenecks.

Our approach couples image
reconstruction, segmentation and
pattern recognition tasks to optimize
detection and identification of
explosives. Furthermore, it is
computationally efficient.
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Technical Approach

Cone-beam transform and geometry of a X-ray CT Reconstruction Formula Performance comparison
scanner We form the image by means of a filtered-back-
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Reconstruction filter

¢ Filter is chosen so that the PSF of the image formation is
approximately the Dirac-delta function

Segmentation filter

* Filter is chosen so that the PSF is approximately a linear
combination of the Dirac-delta function and its Laplacian

By linearization and stationary phase approximation
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* Edge map is obtained by applying the differential filter, and thresholding the negative

pixel values

can be implemented efficiently using the fast FIO
calculations [3].
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