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1. Analysis of big volume image data

Modern imaging technigues, swch as lightshest fluorescence
microscopy (LSFM), allow the capture aff whale organs in three spatial
dimensions. This includes the evaluation of structural changes such as a
reduced nurmber of glomeruli in kidniys [2] or the formation of
bronchus-associated lymphoid tissee (BALT) caused by lung
inflammaticn [3). The analysis of these big volume image data requires
a combinaticn of user-friendly and highly efficient tooks.
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Modular Image Stack Analysis for Ces (MISA+2) i3 a platfarm-
independent open source framework that simplifies develoging
efficient image analysis toals, It provides standardized data and
parameter handling, parallelization, docurmentation, and integration
into user-friendly softesre via an Image| plugin.
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3. Glomeruli segmentation

Glarmeruli are functional structures within the renal cortex that are
damaged by diseases and toxing [1. Our algorithm consists of five
steps that first segmanks the tissue and then extracts the glomernuli,
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The orginal implementation ks written in the Python language. By
creating an advanced MiSA++-based Implernentation, we could reduce
the analysis runtime for the same data set on the sarme handware by
bwn arders of magnitude.
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4, Image| integration
We developed a plugin for Image| that integrates tools created with
MISA++ into Imagel, Lsers can setup and monitor analyses, and display
results within a easy-to-use graphical user interface.
I ey s Feabures
A Manage MISA++ applications
B Imort input data
& Change algorithm parameters
e 5 Run analysas
- 5 Display analysis results.
Qe & Create plots & tables
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A Create pipelines
All features are avadlable for any MISA++ !
application, made possible by the machine-
readable documentation. All uter interfaces
are automatically generated,
In future, the Image| integration will be
enhanced by upgrading it to [IPipe (https:f
whanajipipeorgf),
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