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With gain correction (statistical PWLS formulation):
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GOAL:

Find an equivalent PWLS formulation so that we can jointly (but
implicitly) reconstruct x and g using existing methods such as CG,
ADMM, and OS that guarantee convergence™!
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Solved exactly and efficiently using the Sherman-Morrison formula
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Gain correction using OS-SQS

X € argmin {‘l‘(x) 22y - AJ#::HE;,EHir + R(x)} ,

=

where W £ diag{wl, Wg, . ,WK} and

W, 2W, - Wl Wy 1 fork=1,2... K

1TW,. 1

1. VI(x) = AW (Ax — y) + VR(x)
2. Vg‘li(x) =L - A&)W(g) (A(g)x — y(g)) -+ VR(X) ?

where W(g) = dia,g{wk | k € the (th ordered subsets}
3. Diagonal majorizer = Dywig = diag{ATWAl}
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Image: True gain fluctuations
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Conclusion

* A new variational formulation for X-ray CT
image reconstruction with gain correction is
proposed

* Both splitting- and OS-based algorithms can
be applied to the proposed formulation

* We’ve evaluated the proposed method with
both synthetic and real patient CT scans

* Shading artifacts are largely reduced with
almost unchanged complexity per iteration






