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Summary: The immersed boundary (IB) method is an elegant way to fully couple the motion of a fluid
and deformations of an immersed elastic structure. In that vein, the IB2d software allows for expedited
explorations of fluid-structure interaction for beginners and veterans to the field of computational fluid
dynamics. While most open-source computational fluid dynamics codes are written in low-level program-
ming environments, IB2d was specifically written in high-level programming environments to make its
accessibility extend beyond scientists with vast programming experience. Although previously introduced
by the first author et al. [“IB2d: a Python and MATLAB implementation of the immersed boundary
method”, Bioinspiration Biometr. 12, No. 3, Article ID 036003 (2017; doi:10.1088/1748-3190/aa5e08)]
many improvements and additions have been made to the software to allow for even more robust models of
material properties for the elastic structures, including a data analysis package for both the fluid and im-
mersed structure data, an improved time-stepping scheme for higher accuracy solutions, and functionality
for modeling slight fluid density variations as given by the Boussinesq approximation.
MSC:
92-08 Computational methods for problems pertaining to biology
92C35 Physiological flow
92C10 Biomechanics
76Z05 Physiological flows
74F10 Fluid-solid interactions (including aero- and hydro-elasticity, porosity,

etc.)
92-04 Software, source code, etc. for problems pertaining to biology

Cited in 4 Documents

Keywords:
biomechanics; fluid-structure interaction; immersed boundary method; mathematical biology

Software:
Matlab; IB2d; Python

Full Text: DOI arXiv

Edited by FIZ Karlsruhe, the European Mathematical Society and the Heidelberg Academy of Sciences and Humanities
© 2023 FIZ Karlsruhe GmbH Page 1

https://zbmath.org/
https://zbmath.org/authors/?q=ai:battista.nicholas-a
https://zbmath.org/authors/?q=ai:strickland.w-christopher
https://zbmath.org/authors/?q=ai:barrett.aaron
https://zbmath.org/authors/?q=ai:miller.laura-a
https://zbmath.org/1407.92007
https://zbmath.org/1407.92007
https://zbmath.org/1407.92007
https://zbmath.org/journals/?q=se:154
https://zbmath.org/?q=in:425429
doi:10.1088/1748-3190/aa5e08
https://zbmath.org/classification/?q=cc:92-08
https://zbmath.org/classification/?q=cc:92C35
https://zbmath.org/classification/?q=cc:92C10
https://zbmath.org/classification/?q=cc:76Z05
https://zbmath.org/classification/?q=cc:74F10
https://zbmath.org/classification/?q=cc:92-04
https://zbmath.org/?q=rf:1407.92007|7008922
https://zbmath.org/?q=ut:biomechanics
https://zbmath.org/?q=ut:fluid-structure+interaction
https://zbmath.org/?q=ut:immersed+boundary+method
https://zbmath.org/?q=ut:mathematical+biology
https://swmath.org/software/558
https://swmath.org/software/17408
https://swmath.org/software/14460
https://dx.doi.org/10.1002/mma.4708
https://arxiv.org/abs/1707.06928
https://www.fiz-karlsruhe.de/
http://www.euro-math-soc.eu/
https://www.hadw-bw.de/

