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A brief introduction :




4

XPCI succeeds where traditional radiography fails _ I

Traditional radiography yields low-contrast images for low-Z components I
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Our apparatus implements a Talbot-Lau Interferometer

Grating interferometer enables phase imaging using laboratory X-ray sources
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Acquire volumetric data using Computed Tomography

Capture data for volumetric reconstruction by rotating object

Source Detector
M)

|




8

CT Reconstruction reveals object internal structure

Set of projections reconstructed to set of slices within object volume
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Acquisition Algorithms

i ¢ = 3

Different methods to acquire XPCI CT data



10 | XPCI CT Data requires analyzer grating translation

G2 grating translation causes translation of interferometer fringes
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Grating Step

Value of pixel (158, 236)
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11 1 XPCl CT Data requires object rotation __ I

Number of angular projections dictated by Shannon-Nyquist Theorem
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Step First Algorithm

Outer loop = Rotating
Inner loop = Phase stepping
Let ® = rotational angle, x = G2 grating position

for i := 0 to CT-projections do
0 = 00 + AO * i
for j := 0 to G2-positions do
X=Xg+ Axxj
end
end

PhaseCT1 Motion Parameter Space
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Rotate First Algorithm

Outer loop = Phase stepping
Inner loop = Rotating
Let ® = rotational angle, x = G2 grating position

for i := 0 to G2-positions do
X =Xx9+ Ax *1
for j := 0 to CT-projections do
0 =0p+ A0 ]
end
end

PhaseCT2 Motion Parameter Space




Data and Results
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15 | Fringe Motion Degradation apparent in Rotate First data

Superior fringe profile captured by Step First

(280,130)

Raw sample image
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16 | Sinogram Intensity Variation appears in Step First Data

Smoother dP sinogram ‘intensity’ profile captured by Rotate First
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17 | CT Reconstructions yield similar results

Resulting CT reconstructions appear similar to the eye
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18 I CT Reconstructions do have numerical differences

Computed subtraction between slices reveals minute but distinct differences
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Choosing an algorithm
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Conclusions

*Use PhaseCT1 as primary acquisition algorithm
* Superior fringe profile yields more accurate XPCI reconstruction

* Intensity variations easily normalized for CT reconstruction

* In case of failure, yields partial dataset that can be reconstructed

*Con: ineligible for continuous scan (slower)

*Hypothesis: system error largely due to thermal drift
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