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Summary

Tomographic imaging methods allow visualizing the interior of the human body in a non-
invasive way. The most prominent examples used for medical diagnosis are computed tomog-
raphy (CT) and magnetic resonance imaging (MRI). In 2015, Bernhard Gleich and Jiirgen
Weizenecker (B. Gleich & Weizenecker, 2005) introduced a new tomographic imaging method
named Magnetic Particle Imaging (MPI) that allows imaging the 3D distribution of magnetic
nanoparticles (MNP) in realtime (Knopp & Buzug, 2012; Knopp, Gdaniec, & Méddel, 2017).
The MNPs can be injected intravenously and allow imaging the vessel tree as well as organ
perfusion (Gréaser et al., 2019). The MNPs are harmless to the human body and are degraded
in the liver.

When working with an MPI scanner, different datasets are involved. In addition to the raw
data, consisting of the induced voltage signals, a calibration dataset is required to recon-
struct the particle concentration. The latter describes the physical relationship between the
particle concentration and the measurement signal and is usually recorded in MPI with a delta-
shaped point sample. The software package MPIFiles. j1 provides an interface to all these
data types. Besides the proprietary data format recorded with MPI scanners from Bruker,
MPIFiles. jl implements the vendor-independent Magnetic Particle Imaging Data Format
(MDF)(Knopp et al., 2016), which is based on HDF5 and was developed with the aim of
standardizing data storage in MPI. Each data format implements a common interface and
enables the user to write generic code for different file types. In addition to the read and write
capability for different data formats, MPIFiles. jl also offers the possibility of converting
between different data formats.

MPIFiles. j1 supports the following types of MPI data

= measurements
= calibration data, i.e., system matrices
= reconstruction results

In addition to low-level access to the data, the package also features high-level routines provid-
ing various post-processing methods such as frequency filtering, spectral leakage correction,
block-averaging, and transfer function correction.

The API of MPIFiles. jl is based on the parameter names of the MDF specification, so that
the latter can be used as a reference for the description of parameters and their dimensionality.
MPIFiles. jl is licensed under the MIT license.

Knopp et al.,, (2019). MPIFiles.jl: A Julia Package for Magnetic Particle Imaging Files. Journal of Open Source Software, 4(38), 1331. 1
https://doi.org/10.21105/joss.01331


https://doi.org/10.21105/joss.01331
https://github.com/openjournals/joss-reviews/issues/1331
https://github.com/MagneticParticleImaging/MPIFiles.jl
https://doi.org/10.5281/zenodo.3242352
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.21105/joss.01331

The Journal of Open Source Software

References

Gleich, B., & Weizenecker, J. (2005). Tomographic imaging using the nonlinear response of
magnetic particles. Nature, 435(7046), 1214-1217. doi:10.1038/nature03808

Graser, M., Thieben, F., Szwargulski, P., Werner, F., Gdaniec, N., Boberg, M., Griese, F., et
al. (2019). Human-sized magnetic particle imaging for brain applications. Nature communi-
cations, 10(1936), 1-9. doi:10.1038/s41467-019-09704-x

Knopp, T., & Buzug, T. (2012). Magnetic particle imaging: An introduction to imaging
principles and scanner instrumentation. Berlin/Heidelberg: Springer. Retrieved from http:
//www.springer.com/medicine/radiology/book /978-3-642-04198-3

Knopp, T., Gdaniec, N., & Méddel, M. (2017). Magnetic particle imaging: From proof of
principle to preclinical applications. Physics in Medicine & Biology, 62(14), R124. doi:10.
1088 /1361-6560,/2a6c99

Knopp, T., Viereck, T., Bringout, G., Ahlborg, M., Rahmer, J., & Hofmann, M. (2016).
MDF: Magnetic Particle Imaging Data Format. ArXiv e-prints, 1602.06072.

Knopp et al.,, (2019). MPIFiles.jl: A Julia Package for Magnetic Particle Imaging Files. Journal of Open Source Software, 4(38), 1331. 2
https://doi.org/10.21105/joss.01331


https://doi.org/10.1038/nature03808
https://doi.org/10.1038/s41467-019-09704-x
http://www.springer.com/medicine/radiology/book/978-3-642-04198-3
http://www.springer.com/medicine/radiology/book/978-3-642-04198-3
https://doi.org/10.1088/1361-6560/aa6c99
https://doi.org/10.1088/1361-6560/aa6c99
https://doi.org/10.21105/joss.01331

	Summary
	References

