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Collaborative software solutions and data standards for ptychographic Imaging
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Recent developments in 4th generation light sources and high-speed detectors are leading to rapid growth in data rates and data
volumes, increasing the demand for automated data collection, handling/reduction/storage, and analysis processes. In combination
with limited in-person access to experimental setups in times of the pandemic, portable and user-friendly tools for remote access as
well as improved workflows are critical for enabling scientists from various disciplines to leverage ptychographic imaging to answer
scientific questions.

With the growing popularity of ptychography, a broad range of data formats, acquisition schemes, and algorithms has been developed
over the years, e.g. [1-3]. Whereas this variety has been advantageous to tackle different real-world deviations from the ideal
ptychographic model such as partial incoherence [4], positioning errors [5], broad-bandwidth radiation [6], or multi-scattering [7], it
also complicates the comparability and reproducibility of results. With ptychography being established as an everyday workhorse
technique at many instruments around the world, it is important to find common ground and establish standards to support reliable
algorithm and collaborative software development addressing the big data challenges of today and the future.

In this presentation, I will cover recent cross-facility efforts [8] to develop and promote data standards for ptychography. Furthermore,
I will give an overview of ongoing software development at the Advanced Light Source in collaboration with the other DOE light
sources for building data acquisition and analysis tools leveraging existing python packages with an outlook for future progress in
terms of remote access and workflows.
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