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Introduction

The  MRI  community  has  developed  many  open-source  tools  for  sequence  programming,  reconstruction,  motion
correction, and data analysis, but these are often created in isolation. Researchers frequently must build custom, non-
open-source bridges to construct a complete workflow, hindering reproducibility. While integrated pipelines exist, such
as  Nipype,  or  QSIPrep/QSIRecon[1,2]  complete  multi-tool  workflows  are  rarely  shared  leading  to  redundant
development and reliance on in-house software. MRI TogetherThon 2026 online event bridges this gap by bringing
developers of established open-source MRI tools together with early career researchers to build a full pipeline on a
state-of-the-art  application.  The event  features  expert  tutorials  and hands-on sessions  followed by  a  hackathon to
integrate these tools into an end-to-end workflow. For this first edition, the main application was elected to be prenatal
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imaging.  Placental  diffusion MRI[3]  was chosen because other prenatal  imaging areas and quantitative parameters
already  have  established  pipelines[4,5].  Participants  will  be  introduced  to  open-source  tools  such  as  Pulseq[6,7],
KomaMRI.jl[8], Dipy[9], and MRtrix[10], while learning how to connect them into a coherent pipeline. The event will also
highlight key challenges in prenatal and diffusion-weighted imaging.

Methodology :

The objectives of the event are to: (1) explore and connect existing open-source MRI tools into a reproducible and end-
to-end workflow for placental diffusion MRI, (2) develop and extend the open-source tools needed for this workflow, and
(3) bring together early-career researchers from diverse backgrounds to foster further collaboration and open-source
development. A 5-day fully online hackathon is planned. Each day will address different aspects of a typical MRI pipeline
such as sequence programming, reconstruction and simulation, motion correction and post-processing, and analysis.
For  the fifth  day,  a  special  session on the pipeline  assembly  will  take place.  All  sessions  will  combine educational
introductions with hands-on development.  Participants  will  work in  teams of  3  to  5  people,  matched by skills  and
preferences, to adapt and develop selected open-source tools with guidance from mentors. Introductions to these tools
will be offered live in two time zones and recorded. Teamwork will combine synchronous and asynchronous work, with a
Linux virtual machine provided for a consistent development environment. As multiple teams will work in parallel on
each  topic,  the  developed  packages  will  be  reviewed  collectively,  with  one  package  selected  for  each  topic  to  be
integrated into the final pipeline. The integrated pipeline will be tested using numerical phantoms developed during the
hackathon. The resulting workflow will  be saved in an open repository to support transparency,  reuse, and further
development. A diagram of the planned workflow is presented in Figure 1 and the provisional program is available
online[11].

Current Status and Preliminary Results :

The MRI TogetherThon was initiated in early 2026 by senior committee members to host the community's first online
MRI open-source hackathon. In early 2026, a new organizing committee (OC) was recruited. Members of the current OC
helped refine the proposed format, chose the topic, and sketched the program. A list of potential speakers and mentors
for every tool and topic was assembled, and emails are being sent out to invite them. Given its online format, the event
is inexpensive. The only costs are a hosting platform and a few prizes, which can be covered by the MRI Together
Working  Group’s  existing  funds.  Sponsorship  outreach  is  nevertheless  underway  to  support  future  editions.  A
registration form was crafted to screen participants' interest and assess their skills to form functional teams. It is being
promoted through social media, the ESMRMB 2026 Open Science Fair, newsletters, and podcasts. As per 17.08.26, one
participant already registered and 2 speakers/mentors confirmed their participation. An ISMRM endorsement process
has been started, which, if successful, would allow the initiative to reach additional members of the MR community.

Plan and Outlook :

The project will bring together expertise in many aspects of open-source MRI development, with placental MRI serving
only as the use case. Expertise in fetal imaging is therefore not required to participate, and we welcome contributions
from people with different backgrounds and levels of experience. We particularly invite community members interested
in contributing their expertise or open-source development skills to join the hackathon. Participants are expected to
actively support the project's two core outputs: building and releasing an open-source placental diffusion pipeline and
submitting at least one research abstract to a major conference. We also invite expressions of interest from anyone
eager to organize future editions.
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Figure 1: Workflow of the MRI TogetherThon. Days 1 to 4 will be focused on presenting tools and using them to build
parts of the pipeline. The last day will be used to assemble the final pipeline by connecting the tools together. All
sessions will happen twice each day to cover most time zones.
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