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X-ray interferometers enable the collection of differential
phase measurements of sample objects. Integration of the
differential phase retrieves the object's phase profile;
however, direct integration yields images with several
artifacts. Low frequency errors in the differential phase can
lead to phase profiles that diverge as the integration
progresses. Correction of the low frequency error often
leads to stripe artifacts in the retrieved phase.We present a
two-part algorithm that first corrects the low frequency
error and then solves the phase retrieval problem via
consensus equilibrium.

Differential Phase Correction 
To remove low frequency error, we fit a line to each row
to estimate the background.We then subtract that
background from each row.
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Consensus Equilibrium 
Consensus equilibrium[I] is an iterative reconstruction
technique that allows optimization-based and non-
optimization-based forward and regularization models to be
integrated. Each model is represented as an agent.The
framework allows for any number of agents to be used.
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Iterative Reconstruction 
Similar to [2], we use an
iterative algorithm to retrieve
the phase profile. Our
algorithm uses three consensus
equilibrium agents: a discrete
derivative forward model, a
total variation denoiser (TV)
and a non-local means image
denoiser.The reconstruction to
the right didn't include TV and
has various artifacts.
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(b)
Phase profiles at each stage of reconstruction. (a) Differential phase, (b) Phase profile via direct integration with uncorrected
differential phase, (c) Phase profile via direct integration with corrected differential phase, (d) Phase profile via consensus
equilibrium with corrected differential phase

ENERGY

f."1 S4:4

Sandia National Laboratories is a multimission laboratory managed and
operated by National Technology & Engineering Solutions of Sandia, LLC,
a wholly owned subsidiary of Honeywell International Inc., for the U.S.
Department of Energy's National Nuclear Security Administration under
contract DE-NA0003525.
SAND No.

Sandia
National
Laboratories

SAND2019-12362C

This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.


